
World Journal of AIDS, 2018, 8, 53-62 
http://www.scirp.org/journal/wja 

ISSN Online: 2160-8822 
ISSN Print: 2160-8814 

 

DOI: 10.4236/wja.2018.82005  Jun. 27, 2018 53 World Journal of AIDS 
 

 
 
 

Trends of HIV Viral Load in Patients under 
Combined Antiretroviral Treatment in Bangui, 
Central African Republic 

Yawo Tufa Nyasenu1*, Alain Farra1, Serge Ghislain Djorie2, Brice Martial Yambiyo2,  
Alexandre Manirakiza2, Gilles Stephane Ngaya1, Sandrine Moussa3, Pulchérie Pelembi1,  
Davy Martial Golongba1, Aubin Bere1, Rodolphe Mambely-Nzako1, Marie-Joëlle Mandeng1,  
Alain Berlioz-Arthaud1, Pierre-Alain Rubbo1, Jean-Pierre Lombart1 

1Institut Pasteur of Bangui, Medical Analysis Laboratory, Bangui, Central African Republic 
2Institut Pasteur of Bangui, Epidemiology Service, Bangui, Central African Republic 
3Institut Pasteur of Bangui, Retrovirus Service, Bangui, Central African Republic 

 
 
 

Abstract 
Background: The success of antiretroviral therapy requires better virological 
monitoring. We described the virological profile of patients on combined an-
tiretroviral therapy (cART) for HIV/AIDS in Bangui, Central African Repub-
lic (CAR). Methods: In this prospective cohort study of patients who had 
been on combined antiretroviral therapy treatment (cART) for at least 12 
months in Bangui, only one HIV plasma viral load per patient was realized at 
the Institut Pasteur of Bangui, between April 4th and November 28th, 2017. 
Sociodemographic and biological data were collected. Blood samples were 
taken for viral load. The biocentric generic human immunodeficiency virus 
(HIV) load test was used to quantify a ribonucleic acid (RNA) HIV-1. Data 
were analyzed with Stata software version 14. Chi-squared test was used to 
analyse viral load according to sex and age. The level of significance was set at 
P ≤ 0.05. Results: A total of 3569 patients were recruited, with a mean age of 
40 years (median, 42 years; range, 1 - 84), patients aged 40 - 49 predominating 
(34.2%). The sex ratio was 0.4. No virus was detectable in plasma from 49.2% 
of patients, while 42.4% had virological failure (viral load, ≥1000 copies/mL) 
according to WHO criteria. The risk for virological failure decreased with age 
(P = 0.001) and was higher among females than males (P = 0.001). Conclu-
sions: The rate of virological failure among patients on cART is very high in 
the CAR, despite the availability of and access to monitoring of HIV plasma 
viral load in Bangui. Therefore, adherence to treatment should be evaluated 
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and reinforced in Bangui, CAR. 
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1. Introduction 

The Central African Republic (CAR), landlocked country has undergone a dec-
ade of socio-political instability, which has led to a humanitarian crisis and a 
weakening of the country’s health system. The Global Fund to Fight Acquired 
Immunodeficiency Syndrome (AIDS), Tuberculosis and Malaria and other 
partners have been worked with local authorities to strengthen the health system 
and to address the diseases of the century, especially human immunodeficiency 
virus (HIV/AIDS). In 2010, the prevalence of HIV infection was 4.9% among 
adults aged 15 - 49 years old throughout the country and 7.7% in the capital, 
Bangui [1]. In 2015, the national center for monitoring internal displacement 
reported that 368,859 people were in informal camps [2]. In December 2015, in 
view of the precarity and vulnerability of the population, 18,250 patients with 
HIV infection received emergency stocks of 3 months of antiretroviral therapy 
(ART) [3], which were renewed frequently. With controling and sustaining ra-
pidly, the multiplication of the virus decreased and immunocompetence res-
tored.  

Therapeutic success depends on close monitoring from initiation of treatment 
and over time. Biological and clinical follow-up after 12 months of treatment is 
essential to evaluate antiretroviral therapy (ART) and to detect HIV resistance 
[4] [5]. In 2015, the World Health Organization (WHO) recommended that the 
monitoring of patients on ART should include CD4 cell counts and measurement 
of HIV plasma viral load; virological failure was defined as a viral load ≥ 1000 
copies/mL [6] [7] [8]. In practice, the viral load is estimated from the number of 
copies of ribonucleic acid (RNA) HIV-1 per milliliter of plasma, determined with 
commercial molecular technic used to evaluate the effectiveness of ART.  

In 2017, with the support of the International Federation of Red Cross and Red 
Crescent Societies, the Institute Pasteur of Bangui (IPB) proposed the measure-
ment of HIV viral load and other biological tests for the monitoring of people liv-
ing with HIV (PLWH) were taken in charge. The objective of this study is to de-
scribe the virological profile of patients receiving antiretroviral therapy in CAR. 

2. Patients, Materials and Methods 
2.1. Type of Study, Duration, Inclusion or No Inclusion Criteria 

and Respect for Anonymity of Patients 

In this prospective cohort study of patients in Bangui, who have been on ART 
for at least 12 months, consisting in 1st line regimen as recommended by 
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2013-revised World Health Organization (WHO) recommendations [8], only 
one viral load per patient was realized to IPB, during April to November 2017. 
The IPB is a charitable public institute working by agreement with the Govern-
ment in the CAR since February 1961. The main activities of the institute are 
biomedical research, public health support and training. The research is oriented 
towards public health, providing information to the local health authorities on 
emerging and neglected diseases such as Buruli ulcer. It also participates in field 
studies during epidemics (rabies, yellow fever and arboviruses diseases such as 
dengue) and works with national programs, against poliomyelitis and measles. 
The institute has a medical analysis laboratory, which provides services for the 
entire population of the country, including biological monitoring of people liv-
ing with HIV (PLWH). Inclusion criteria for this study were followed: antiretro-
viral therapy since at least 12 months, consisting in 1st line regimen as recom-
mended by 2013-revised WHO recommendations [8]; availability of simple de-
mographic data of patients (age, gender), treatment history (duration), informed 
consent from patients or tutors. We excluded from this study: HIV-infected pa-
tients who were on treatment for less than one year and patients infected with 
HIV-2. In this study using clinical files and electronic registers, the patient’s 
identity was not collected in the survey file to ensure ethical clearance.  

2.2. Sample, RNA Extraction and Real-Time Polymerase Chain 
Reaction Amplification 

A blood sample was taken from all patients for quantification of RNA HIV-1 
into a tube with ethylenediamine tetraacetic acid (EDTA), and the plasma was 
divided into aliquots and stored at −20˚C until doing RNA extraction accord-
ing to manufacturer’s procedures. Biocentric RNA HIV extraction kits 
(12.08.02 - 170,510) and automated methods using NorDiag Arrow extractor 
(AO637R3) have been used for HIV-RNA extraction. Biocentric RNA HIV am-
plification kits (TR001-250IC) was used for real-time PCR on Applied Biosys-
tems QuantStudio™5 (A28133). The target region was on the long terminal re-
peats (LTRs), and the detection limit was 390 copies/mL. The technic is specific 
for HIV-1 group of M sub-types A-H. 

2.3. Statistical Analysis 

Data were entered onto Excel® sheets and analyzed with Stata software version 
14. The data included the sex and age of patients, and viral load, categorized as 
<300 (virological suppression or undetectable). The viral load was presented as 
<1000 copies/mL (virological success) and ≥1000 copies /mL (virological fail-
ure). The World Health Organization (WHO) guidelines recommend the use of 
viral load as the preferred method for monitoring treatment response over clini-
cal and immunological approaches, and define virological failure with a thre-
shold of 1000 copies/mL [7] [8]. The analysis was performed on all data from in-
cluded patients (exhaustive sampling). Chi-squared tests and odds ratios with 
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95% confidence intervals (CIs) were used to analyze viral loads according to sex 
and age. The level of significance was set at P ≤ 0.05. 

3. Results 

The viral load of 3569 patients was measured during the study period. The mean 
age was 40 ± 13 years, with a range of 1 - 84; most of patients (34.2%) were in 
the age range to 40 - 49 years old (Table 1). 

Table 2 shows the distribution of patients by detectable HIV viral load and 
undetectable HIV viral load by age group and sex. The number of patients with a 
detectable viral load was inversely related to age, with significant differences 
from those with no detectable virus in each age group. Significantly more female 
(51.1%) than male patients aged 40 - 49 years has no detectable virus (Table 2). 

Among the 42.4% of patients with virological failure according to WHO 
(≥1000 copies/mL), the proportions decreased with increasing age: 62.7% of 
those among patients aged < 18 years, 51.1% of those among patients aged 19 - 29 
years, 42.7% of those among patients aged 30 - 39 years, 40.7% of those among 
patients aged 40 - 49 and 35.1% of those among patients > 50 years. The  

 
Table 1. Distribution of patients by sociodemographic characteristics and HIV viral load. 

No. of patients 3569 

Age (years)  

Mean 40 ± 13 

Median 42 

Range 1 - 84 

≤18 295 (8.27%) 

19 - 29 229 (6.42%) 

30 - 39 969 (27.15%) 

40 - 49 1220 (34.18%) 

≥ 50 856 (23.98%) 

Sex  

Male 1033 (28.94%) 

Female 2536 (71.06%) 

HIV viral load (copies/mL)  

<300 1755 (49.17%) 

300 - 1000 302 (8.46%) 

1001 - 10,000 842 (23.59%) 

10,001 - 100,000 360 (10.09%) 

≥ 100,001 310 (8.69%) 

Half of the patients in this study (49.2%) has an undetectable viral load (<300 copies/mL), while the re-
mainder (50.8%) has a detectable viral load ≥ 300 copies/mL.  
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Table 2. Distribution of patients by detectable and undetectable viral load according to 
age group and sex. 

 
Viral load (copies/mL) 

P OR 95% CI 
≥300 (detectable) % <300 (undetectable) % 

Age group (years)      

≤18 199 67.46 96 32.54 0.001 0.4 0.3; 0.6 

19 - 29 130 56,77 99 43.23 0.012 1.5 1.1; 2.2 

30 - 39 508 52.43 461 47.57 0.001 1.8 1.4; 2.4 

40 - 49 608 49.84 612 50.16 0.001 2.0 1.6; 3.6 

≥50 369 43.11 487 56.89 0.001 2.7 2.0; 0.5 

Sex 
 

 
 

 
 

  

Male 574 55.57 459 44.43 0.001 0.8 0.7; 0.9 

Female 1240 48.90 1296 51.10 0.001 1.3 1.1; 1.5 

Both 1814 50.83 1755 49.17    

 
Table 3. Distribution of patients by virological failure or success according to age group 
and sex. 

 
Virological status (copies/mL) 

P OR 95% CI 
≥1000 (failure) % <1000 (success) % 

Age group (years)  

≤18 185 62.71 110 37.29 0.001 0.5 0.4; 0.7 

19 - 29 117 51.09 112 48.91 0.008 1.6 1.1 - 2.2 

30 - 39 414 42.72 555 57.28 0.001 2.2 1.7 - 2.9 

40 - 49 496 40.66 724 59.34 0.001 2.4 1.9 - 3.2 

≥50 300 35.05 556 64.95 0.001 3.1 2.3 - 4.1 

Sex 
 

    
  

Male 483 46.76 550 53.24 0.001 0.034 1.0; 1.2 

Female 1029 40.58 1507 59.42 0.001 0.001 1.1 - 1.4 

Both 1512 42.37 2057 57.63    

More female patients (59.4%) than male patients has undetectable HIV viral load, where as more male pa-
tients (46.8%) has virological failure. Nevertheless, almost every other patient showed virological failure. 

 
comparison of patients with and without virological failure by age group showed 
statistically significant differences (Table 3). 

4. Discussion 

We observed a preponderance of women, with a sex ratio of 0.4, and a median age 
of 42 years. These results are similar to those of Mouala C et al. [9], who found a 
sex ratio of 0.4 and a median age of 32.5 years in a study of factors associated with 
adherence to treatment among HIV-infected patients in Bangui in 2006. 

At a detection level of 300 copies/mL of blood plasma, 49.2% of patients had 

https://doi.org/10.4236/wja.2018.82005


Y. T. Nyasenu et al. 
 

 

DOI: 10.4236/wja.2018.82005 58 World Journal of AIDS 
 

an undetectable viral load (virological suppression). This rate is lower than those 
found elsewhere, such as 83.3% in Benin [10], 84% in Morocco [11] and 96% in 
the west part of the Ile de France (Paris region) [12]. The low rate in the CAR is 
due to the unstable sociopolitical situation in the country, which has compli-
cated geographical access to treatment and the monitoring of patients. HIV viral 
load is more available and more accessible in the capital, Bangui, in view of the 
cost and technical requirements of the test. Samples have taken into tubes con-
taining EDTA, which must be maintained at 4˚C and transferred rapidly to the 
laboratory four hours after the collect. An alternative to this system would for 
regional health centres to send dried blood spots (DBS) on filter paper for analy-
sis centrally. In this way, all the regions of the country would have access to early 
measurement of HIV viral load [13] [14] [15] [16] [17]. Patient’s adherence to 
treatment could also be evaluated and strengthened in order to increase the rate. 
The adherence rate measured about 10 years ago in Bangui was 77.5% [9]. Reg-
ular measurement in routine practice could increase the rate. 

The fact that 42.4% of patients are virological failure could result in therapeu-
tic failure for nearly half of all our patients. Virologic failure has often been de-
scribed and associated with therapeutic failure in the country. In 2012, Pere H et 
al., according to the 2010 WHO guidelines, observed in RCA, in 386 adult pa-
tients on first-line antiretroviral treatment for 24 months, a virological failure in 
28.5% (HIV-1 RNA > 3.7 log (10) or 5000 copies/ml). Twenty-four percent of 
patients in virological failure showed wild-type viruses, likely indicating poor 
adherence. Even after excluding the M184V mutation, 76% of patients in viro-
logical failure displayed viruses harboring at least one major drug resistance 
mutation to nucleoside reverse transcriptase inhibitors (NRTI), non-NRTI, or 
protease inhibitors [18]. Moussa S et al., have also studied the emergence of re-
sistance mutations in isolates from CAR patients at failure of d4T-AZT/3TC/ 
NVP-EFV, the resistance mutations observed are those which are expected on 
HIV-1 subtype B [19]. These observations point the necessity to monitor patient 
receiving regimen by plasma HIV-1 RNA load to diagnose situations of thera-
peutic failure and to operate switch. The same finding was made in children af-
ter 18 to 30 months of ARV treatment by Charpentier C et al. in 2012, who 
found a detectable viral load in 53% of children, 40% of whom were virologically 
failed (HIV-1 RNA > 3.7 log (10) copies/ml) [20]. Mossoro-Kpinde CD et al. in 
2016 had been found in children under 5, on first- and second-line antiretroviral 
therapy, who have a detectable viral load, a virological failure of 97% [21]. With 
untreated young children living in the CAR, Charpentier C et al., found that 66% 
of them showed plasma HIV-1 > 1000 copies/ml and were in virological failure, 
according to the 2015 WHO guidelines [22]. 

Monitoring of patients is important to ensure that the treatment is effective 
and their health improves, and therapeutic follow-up requires measuring the 
viral load, which is the main biological method for identifying and confirming 
virological failure. If viral load cannot be measured routinely, diagnosis of the-
rapeutic failure is based on the CD4 cell count and clinical follow-up, with, when 
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possible, targeted measurement of viral load to confirm the diagnosis [6]. Viro-
logical failure, indicated by a viral load above the threshold of detection, should 
be confirmed by successive sampling and differential diagnosis of a “blip” (viro-
logical extrasystole), non-adherence or stopping treatment. The importance of 
the difference between the limit of detection and the threshold of 1000 cop-
ies/mL has been discussed in a number of studies. Nevertheless, the quantifiable 
viral load should be monitored, as low viremia can lead to virological failure and 
then to therapeutic failure or the emergence of mutant viruses that are resistant 
to ART [17] [23] [24] [25] [26] [27]. 

More female than male patients have an undetectable viral load (51.1%), and 
more female patients (59.4%) showed virological success, as reported elsewhere 
[9] [10]. The risk of female patients for a detectable viral load was significantly 
lower than that of male patients. Female patients adhere more closely to their 
treatment than male patients, as they learn the importance of adherence during 
perinatal visits and attend health centers more frequently, where medical per-
sonnel reinforce the message. Men have poorer adherence either because they 
forget, are too busy or do not wish to take their drugs. The probability of having 
detectable virus decreases with age. Difficult access to paediatric forms of ART 
and the behavior of adolescents may explain their high rate of virological failure; 
with age, patients are more aware of their condition and the importance of good 
adherence to treatment [9]. The predominance of heterosexual, vertical trans-
mission in tropical regions, particularly in sub-Saharan Africa, may explain the 
prevalence of the disease in this age group [10] [28].  

Sociopolitical disturbance, the distance to treatment centers, treatment with 
several drugs and their side-effects have all been reported to contribute to poor 
adherence to ART [9] [10] [29] [30]. Measurement of viral load is essential in 
order to diagnose the rate of therapeutic failure and to strengthen treatment ad-
herence. In view of the situation in the CAR, some patients may have been lost to 
follow-up or have had to interrupt their treatment. Better access to viral load 
measurement could improve the management of patients on ART in the country. 

The accessibility of HIV viral load is still improvable in the CAR. The limita-
tions of this study relate to other biological parameters of the follow-up that 
were not sought. Immunological and hematological parameters are also deter-
mining factors in the therapeutic evaluation of patients on cART. But given the 
size of this study and its objective, these parameters were not studied in all pa-
tients so not reported. This study, however, updated the virological profile data for 
a large proportion of patients on antiretroviral therapy and described the trends in 
HIV viral load by age group and sex. Other studies will deepen the question of the 
multidisciplinary management of patients under treatment in the CAR. 

5. Conclusion 

HIV viral load is more available in Bangui. Virological failure was observed in 
42.4% of patients, while 49.2% had undetectable virus. The high rate of virologi-
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cal failure associated with immunodeficiency could result in therapeutic failure. 
It is therefore essential to strengthen monitoring of treatment adherence and 
improve access to measurement of viral load in Bangui, CAR.  
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