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Factors associated with immunovirological discordances, immunological and 

virological failures in patients living with HIV-1 and followed up at the Bobo-

Dioulasso day hospital in 2019. 
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Abstract    

Objective: To determine the prevalence of immunovirological discordance, immunological and virological 

failures and factors associated in patients living with HIV-1 and followed at the day hospital in Bobo-Dioulasso. 

Methods: This descriptive cross-sectional study was conducted from January to December 2019, including HIV-

1 human immunodeficiency virus positive patients followed at the adult day hospital in Bobo-Dioulasso and, 

having received two consecutive measurements of viral load and CD4 T cell count during the year. Data extracted 

from the evaluation and operational monitoring of ESTHER programs database were analyzed using STATA and 

SPSS V.20.0.  

Results: A total of 261 patients were included in this study. The median age of the study population was 46 ± 

10.64 years, with a predominance of the female (70.50%). We noted that 8 patients were in immunological failure 

(3.06%) with a predominance of married people and subjects aged between 50-59 years. 115 patients had 

virological failure (44.06%) with a majority of women. The prevalence of immunovirological discordance was 

(1.92%) with a male predominance (60%). Among the patients with immunovirological discordance, 60 % were 

between 40-49 years of age and 60 % were married.  

Conclusion: The prevalence of virological failures was 44.06% in our study population, those of 

immunovirological discordance and immunological failures was low, or 1.92% and 3.06% respectively. The main 

groups encountered in immunovirological discordance and immunological and virological failures in our study 

population were 40-59 age group, housekeeper, married and not in school. 

Key words: HIV-1, immunovirological discordance, associated factors. 

 

Résumé  

Objectif: Déterminer la prévalence des discordances immunovirologiques, des échecs immunologiques et 

virologiques et les facteurs associés chez les patients vivant avec le VIH-1 et suivis à l'hôpital de jour de Bobo-

Dioulasso. 

Méthodes: Cette étude transversale descriptive a été menée de janvier à décembre 2019, incluant les patients 

séropositifs pour le virus de l'immunodéficience humaine VIH-1 suivis à l'hôpital de jour pour adultes de Bobo-

Dioulasso et, ayant bénéficié de deux mesures consécutives de la charge virale et du taux de lymphocytes T CD4 

au cours de l'année. Les données extraites de la base de données d'évaluation et de suivi opérationnel des 

programmes ESTHER ont été analysées à l'aide de STATA et SPSS V.20.0.  
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Résultats : Un total de 261 patients a été inclus dans cette étude. L'âge médian de la population étudiée était de 46 

± 10,64 ans, avec une prédominance féminine (70,50%). Nous avons noté que 8 patients étaient en échec 

immunologique (3,06%) avec une prédominance des personnes mariées et des sujets âgés de 50-59 ans. 115 

patients étaient en échec virologique (44,06%) avec une majorité de femmes. La prévalence de la discordance 

immunovirologique était de (1,92%) avec une prédominance masculine (60%). Parmi les patients présentant une 

discordance immunovirologique, 60 % étaient âgés de 40 à 49 ans et 60 % étaient mariés.  

Conclusion : La prévalence des échecs virologiques était de 44,06% dans notre population étudiée, celles des 

discordances immunovirologiques et des échecs immunologiques étaient faibles, soit respectivement 1,92% et 

3,06%. Les principaux groupes rencontrés dans les discordances immunovirologiques et les échecs 

immunologiques et virologiques dans notre population d'étude étaient la tranche d'âge 40-59 ans, les femmes de 

ménage, les personnes mariées et non scolarisées. 

Mots clés : VIH-1, discordance immunovirologique, facteurs associés. 

 

Introduction  

Since the end of the 1990s, human 

immunodeficiency virus (HIV) infection has become 

a persistent chronic disease thanks to antiretroviral 

molecules that make it possible to control viral 

replication (1). Despite the strong involvement of 

health systems, it remains a major public health 

problem with 34 million people infected (2, 3). 

Antiretroviral (ARVs) effectively inhibit viral 

replication and aim to reduce plasma viral load (< 50 

copies/ml) and restore immunity (2, 4). Studies have 

shown that after 6 months of treatment, the viral load 

becomes undetectable with a remarkable increase in 

the CD4+ T cell count. However, there are patients 

who show a partial immune response to treatment 

with a CD4+ T cell count < 200/mm3 despite an 

undetectable plasma viral load and vice versa (2). 

This partial response to ARV treatment is called 

immunovirological discordance.  The risk of 

mortality has been estimated to be between 3% and 

23% in patients with immunovirological discordance 

compared to 1% to 7% in patients with a good 

immunovirological response (5). The prevalence of 

immunovirological discordance after six months of 

antiretroviral therapy was estimated at 19.07% in 

resource-limited countries in Africa, Asia and Latin 

America (6). However, a 29% prevalence of 

immunovirological discordance was reported in 

Rwanda in 2016 (7). In France, a prevalence of 

immunovirological discordance of 10-27% was 

reported by Borsa in 2009, in patients on treatment 

(8). In Burkina Faso, a 14% prevalence of 

immunovirological discordance was reported in 

2012 in the general population while it was estimated 

at 23.8% by Bazie et al. in 123 HIV-positive female 

sex workers on ARV treatment (9, 10). However, 

Ouédraogo et al. reported 4% of immunovirological 

discordance in their study conducted at the Bobo-

Dioulasso Day Hospital in 2015 in Burkina Faso 

(11).Daye Kà et al. showed in their study in Dakar 

that factors such as a history of TB, advanced age at 

initiation of ARV treatment, initial CD4 count < 100 

cells/mm3 and male sex were significantly associated 

with immunovirological discordance (2). However, 

none of these factors provide a complete explanation 

for the lack of immune reconstitution in HIV-

positive patients on ART. Immunovirological 

discordance is an obstacle to achieving the World 

Health Organization (WHO) 95-95-95 targets set for 

2030 and the associated factors are poorly 

documented in some African countries, notably 

Burkina Faso where HIV prevalence is estimated at 

1% (1). To fill this gap, we proposed to determine 

the prevalence of immunovirological discordance, 

immunological and virological failures as well as the 

prevalence of associated factors in patients treated 

and followed up at the Bobo-Dioulasso Day 

Hospital.   

Materials and methods 

Study design 

This was a descriptive cross-sectional study from 

January to December 2019. It focused on HIV-1 

infected patients followed up at the adult day 

hospital of the Sourô Sanou University Hospital 

Center of Bobo-Dioulasso. We included in the study 

all patients who initiated their antiretroviral 

treatment at the Bobo-Dioulasso Day Hospital, who 

had two measurements of viral load and CD4+ T 

lymphocytes after 6 months of ARV treatment and 

who came during the study period. The study 

obtained the approval of the Director General of the 

Souro Sanou University Hospital Center. All 

participants gave their free and informed consent. 

Confidentiality and anonymity with respect to 

information collected on study subjects were 

respected during and after the study. Only the 

Evaluation and Operational Monitoring of ESTHER 

Programs (ESOPE) number of the patients was 

mentioned. 

Data collection: Sociodemographic and biological 

data for each selected patient were collected using 

the ESOPE (Evaluation and Operational Monitoring 

of ESTHER Programs) software. Virological failure 

was defined as a detectable HIV-1 plasma viral load 

between two consecutive measurements at least 6 

months after initiation of antiretroviral therapy. 

Immunological failure was defined as a loss of CD4+ 

T cells between two measurements at least 6 months 

after initiation of antiretroviral therapy. 

Immunovirological discordance was defined as the 

observation of CD4+ T-cell loss after at least 6 

months of antiretroviral therapy despite virological 

success (undetectable viral load) and vice versa (2).  
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Statistical analysis: The data collected were 

analyzed using STATA software version 14 and 

SPSS V.20. Quantitative variables were presented as 

mean ± standard deviation and qualitative variables 

as number and percentage (%). 

 

Results 

Socio-demographic characteristics: Table I shows 

the general characteristics of our study population. A 

total of two hundred and sixty-one patients were 

included, one hundred and eighty-three of whom 

were female, giving a sex ratio (M/F) of 0.41. The 

median age was 46 ± 10.64 years with extremes 

between 20 and 75 years. The most common age 

groups were 40-49 years (39.10%) and 50-59 years 

(24.10%).  The majority of patients was not educated 

(44.40%) and married (49.80%). 

 

Table I : General characteristics of the study population 

Parameters Numbers Percentage (%) CI (95%) 

Gender  

24.90-35.60           Male 78 29.90 

          Female* 183 70.10 64.40-75.10 

Age groups  

           [20-29] 12 4.60 2.30-7.30 

           [30-39] 50 19.20 14.60-24.10 

           [40-49]* 102 39.10 33.00-45.20 

           [50-59] 63 24.10 19.20-29.90 

           [60-69] 32 12.30 8.40-16.10 

           [70-79] 2 0.80 0.00-1.90 

School level  

           Not in school* 116 44.40 38.70-50.60 

           Primary 76 29.10 23.40-34.90 

           Secondary 62 23.80 19.20-29.90 

           Superior 7 2.70 0.80-4.60 

Marital status  

           Married* 130 49.80 43.70-55.90 

           Single 60 23.00 18.40-28.00 

           Widow (er) 60 23.00 18.00-28.00 

           Divorced 11 4.20 1.90-6.90 

*: Predominant group, CI: confident interval 

Biological characteristics  

Table II shows the frequencies of immunovirological 

discordance, immunological and virological failure 

and factors associated. Patients with immunological 

failure represented 3.06% of our study population 

with a male-female parity. The age group most 

affected was 50-59 years, representing 37.50% of 

immunological failures. In addition, among the 

patients with immunological failure, those whose 

function was not specified, those who were not in 

school and those who were married predominated 

with respectively 50.00%, 62.50% and 62.50%. 

There were a hundred and fifteen patients with 

virological failure, or 44.06% of our study 

population. In this group, we observed a 

predominance of women, or 70.43%. The 

distribution according to age group and profession 

showed that the 40-49 age group and housekeeper 

were more represented with 33.04% and 55.65% 

respectively. In addition, married and uneducated 

patients were also predominant with 41.74% and 

44.35% respectively.Concerning immunovirological 

discordance, only 1.92% of the patients included in 

the present study were affected with a female 

majority (60%). The age group of 40-49 years 

presented the most cases of immunovirological 

discordance. In addition, there was an equal 

distribution of IVD among housekeeper and those, 

whose activity was not specified, as well as those 

with no schooling and those with primary education, 

or 40.00% for each group. Married people were in 

the majority of immunovirological discordance 

cases with a prevalence of 80.00%. 
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 Table II: Factors associated with immunovirological discordance, immunological and virological failure 

Variables are expressed as numbers (percentages), *: predominant factors in immunovirological failures and discordance.  

 Parameters  Immunological failure, n (%) Virological failure, n (%) Immunovirological discordance, n (%) 

 presence 8 (3.06) absence 253 (96.94) presence 115 (44.06) absence 146 (55.94) presence 5 (1.92) absence 256 (98.08) 

Gender    Female 

   Male 

4 (50.00) 

4 (50.00) 

180 (71.15) 

73 (28.85) 

*81 (70.43) 

34 (29.57) 

103 (70.55) 

43 (29.45) 

2 (40.00) 

*3 (60.00) 

181 (70.70) 

75 (29.30) 

Age group 

(years) 

 

20-29 

30-39 

40-49 

50-59 

≥ 60 

1 (12.50) 

2 (25.00) 

2 (25.00) 

*3 (37.50) 

0 (0.00) 

11 (4.35) 

48 (18.97) 

100 (39.53) 

60 (23.72) 

34 (5.14) 

6 (5.22) 

25 (21.74) 

*38 (33.04) 

30 (26.09) 

16 (13.91) 

6 (4.11) 

25 (17.12) 

64 (43.84) 

33 (22.60) 

18 (12.33) 

0 (0.00) 

1 (20.00) 

*3 (60.00) 

1 (20.00) 

0 (0.00) 

12 (4.69) 

49 (19.14) 

100 (39.06) 

61 (23.83) 

34 (13.28) 

Occupation 

 

Other 

Farmer 

Trader 

Civil servant                 

Housekeeper 

4 (50.00) 

0 (0.00) 

1 (12.50) 

0 (0.00) 

*3 (37.50) 

44 (17.39) 

13 (5.14) 

33 (13.04) 

30 (11.86) 

133 (52.57) 

24 (20.87) 

4 (3.48) 

17 (14.78) 

6 (5.22) 

*64 (55.65) 

24 (16.44) 

9 (6.16) 

17 (11.64) 

24 (16.44) 

72 (49.32) 

*2 (40.00) 

0 (0.00) 

1 (20.00) 

0 (0.00) 

*2 (40.00) 

47 (18.36) 

13 (5.08) 

32 (12.50) 

30 (11.72) 

134 (52.34) 

Marital 

status 

 

Married 

Single                 

Widow(er) 

Divorced 

*5 (62.50) 

2 (25.00) 

1 (12.50) 

0 (0.00) 

120 (47.43) 

63 (24.90) 

59 (23.32) 

11 (4.35) 

*48 (41.74) 

29 (25.22) 

33 (28.70) 

5 (4.35) 

77 (52.74) 

36 (24.66) 

27 (18.49) 

6 (4.11) 

*4 (80.00) 

1 (20.00) 

0 (0.00) 

0 (0.00) 

121 (47.27) 

64 (25.00) 

60 (23.44) 

11 (4.30) 

School 

level 

 

Not in school 

Primary 

Secondary 

Superior 

*5 (62.50) 

3 (37.50) 

0 (0.00) 

0 (0.00) 

111 (43.87) 

73 (28.85) 

62 (24.51) 

7 (2.77) 

*51 (44.35) 

37 (32.17) 

26 (22.61) 

1 (0.87) 

65 (44.52) 

39 (26.71) 

36 (24.66) 

6 (4.11) 

*2 (40.00) 

*2 (40.00) 

1 (20.00) 

0 (0.00) 

114 (44.43) 

75 (29.30) 

60 (23.44) 

7 (2.73) 
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Discussion  

The objective of this study was to determine the 

prevalence of immunovirological discordance, 

immunological and virological failures and factors 

associated in patients living with HIV-1 and 

followed at the Bobo-Dioulasso day hospital. We 

showed that patients with immunological failures 

represented 3.06% of our study population. This 

result is lower than those found by Ouédraogo et al. 

in Burkina Faso in 2015 and Anude et al. in Nigeria 

in 2013 who reported 11.9% and 22.6% in their study 

population respectively (11, 12). The occurrence of 

immunological failures could be partly due to 

insufficient plasma concentration of the 

antiretroviral molecules administered as a result of 

lack of adherence (forgetfulness, discontinuation, 

travel...) to ARV treatment (11). There are also 

deleterious drug interactions between antiretroviral 

molecules. Indeed, the insufficient plasma 

concentration of antiretroviral molecules will cause 

the viruses to escape and thus replicate (2). As a 

result, the number of CD4 T lymphocytes will 

decrease despite ARV treatment.In our study, the 

age group 50-59 years presented the most cases of 

immunological failure, i.e. 37.50%. Indeed, this age 

group is more vulnerable to opportunistic infections 

that can lead to a weakening of the immune system, 

resulting in a loss of CD4 T lymphocytes (12). 

Married and not in school groups had the highest 

immunological failure rate (62.50%). This high rate 

of immunological failure among the uneducated 

could be explained by non-compliance with ARV 

treatment (under-information...) following the level 

of education.Our study revealed that 44.06% of our 

patients were in virological failure. This result is 

higher than those of Van Vaerenberg et al. in Europe, 

Ouédraogo et al. in Burkina Faso in 2015, Ahoua et 

al. in Uganda in 2009 and Fibriani et al. in Indonesia 

in 2013, who reported 28%, 6.5%, 10.9% and 9.1% 

respectively in their study population (11, 13-15). 

The high rate in our study could be due to the 

presence of comorbidity in some patients. Also, that 

could be explained by the fact that we defined 

virological failure as any detectable plasma viral 

load between two consecutive measurements after at 

least 6 months of antiretroviral treatment. The 

female gender had the highest virological failure rate 

in our study, 71.15%. Our results are different from 

those of Ojha et al. in 2016 and Karade et al. in 2016 

who found that the male gender predominated with 

10.9% and 13.3% respectively (16, 17). This 

difference could be explained by the fact that our 

study population was mainly female. The age group 

40-49 years presented the most cases of virological 

failure with 39.53% of cases. Ndahimana et al. in 

2016 reported a high rate of virological failures in 

age group ≤ 24 years (18). This difference could be 

explained by non-compliance with ARV treatment 

among adults due to their different occupations and 

also by the fact that this age group was also the most 

represented in our study population. Virological 

failures were more common among housekeeper 

(55.65% of cases) and not in school group (44.35% 

of cases). This rate could be explained by the fact 

that both housekeeper and people without schooling 

generally lack information about HIV, which may 

lead them to engage in risky behavior. The rate of 

virological failure was also high among married 

people (41.74% of cases). Our results are different 

from those of Ndahimana et al. in 2016 who found 

that single people were in the majority with 15.6% 

of the general population (18). In our study, patients 

with immunovirological discordance represented 

1.92%. These are patients who have a loss of CD4 

count and paradoxically an undetectable viral load 

and vice versa (2). This result is lower than that 

found by Ouédraogo et al. who reported a 4% rate of 

immunovirological discordance at the Bobo-

Dioulasso Day Hospital in 2015 (11). This difference 

is probably due to sample size and viral load 

detectability thresholds. Our threshold of 20 copies 

of detectability being lower than those of other 

authors.  

Immunovirological discordance was most frequently 

encountered in male patients (60% of cases). Kà et 

al. in 2017 also reported a predominance of male 

gender in immunovirological discordance (2). 

Indeed, male gender is often associated with a poor 

immune response. According to Kelly et al. in 2016 

and Bazié et al. in 2022, this can be explained by the 

fact that thymic production, which is closely linked 

to CD4+ T cell production, is higher in females (5, 

10).The age group with the highest number of 

immunovirological discordance was 40-49 years, or 

60% of cases. Ouédraogo et al. and Kà et al. both 

reported a higher prevalence of immunovirological 

discordance in the age group above 35 years (2, 11). 

Older age is often associated with a poor immune 

response and is due to decreased thymic production 

due to involution of the thymus and therefore 

decreased CD4+ T cell secretion (11). 

Conclusion 

Our study found a prevalence of immunovirological 

discordance, immunological and virological failures 

of respectively 1.92%, 3.06% and 44.06% in patients 

living with HIV-1 and followed at the Bobo-

Dioulasso day hospital. The main groups 

encountered in immunovirological discordance and 

immunological and virological failures in our study 

population were 40-59 age group, housekeeper, 

married and not in school. Although the prevalence 

of immunovirological discordance and 

immunological failures is not high in our study, 

further research is needed to assess the impact of this 

partial immunological response on the occurrence of 

opportunistic infections. 
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