
Citation: Zoungrana J, Poda A, Sondo KA, Diallo I, Bado G, Ouedraogo AS, et al. Prevalence and Factors 
Associated with Treatment Failure during Antiretroviral Therapy Atbobo-Dioulasso University Teaching Hospital 
(Burkina Faso) (2008-2013). Austin J HIV/AIDS Res. 2016; 3(2): 1027.

Austin J HIV/AIDS Res - Volume 3 Issue 2 - 2016
ISSN : 2380-0755 | www.austinpublishinggroup.com 
Zoungrana et al. © All rights are reserved

Austin Journal of HIV/AIDS Research
Open Access

Abstract

Summary: The objective of this study was to determine the prevalence and 
factors associated with therapeutic failure. 

Materials and Methods: We have conducted a retrospective and analytical 
cohort study from January 2008 to December 2013, targeting out-patients under 
ambulatory consultation at the day hospital of Sanou Souro Teaching Hospital 
(SSTH). Were included in the study the entire patient’s sero positive for HIV-1 
and under anti-retroviral treatment (ARVT), regularly followed in the active file of 
the Day hospital for at least twelve months and who have achieved a CD4 rate 
and a viral load in the systematic review of HIV infection.

Results: During the study period, 512 patients met our inclusion criteria. 
The median age was 37.5 years with (IQ 32.2 to 45.1) a sex ratio of 0.38 in 
favor of females. An opportunistic infection was the cause of the serology 
discovery with 57.6% of patients. According to WHO classification, 42.2% of 
patients were at stage 3 of WHO. At the start of the treatment, the median 
number of lymphocytes T CD4 was 179cells/µl (IQR: 85-258). The scheme two 
nucleoside reverse transcriptase inverse (NRTIs) and a non-nucleotide reverse 
transcriptase inhibitor (NNRTI) was the most used with 93.6%. The prevalence 
of treatment failure was (6.4%). Age and CD4 rate inferior to 200/mm3 at the 
start of the treatment were associated with treatment failure. 

Conclusion: This study shows that treatment failure is common (6.4%) in 
the active line of the day hospital of Bobo-Dioulasso. A significant association 
between older age and a CD4 rate inferior to 200mm3 at the start of the treatment 
was recorded.
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Introduction
Sub-Saharan Africa remains the area the most affected by HIV 

infection with 25.8 million people affected [1]. Many countries have 
set up strategies to stop the advance of the infection and improve 
patients’ comfort. These strategies focus on the availability of effective 
antiretroviral (ARV) drugs, whose use has significantly reduced 
mortality from HIV [2,3]. Indeed, these molecules cause a drop in 

viral load and consequently a restoration of immunity. Combined 
antiretroviral therapies has changed the management of HIV 
infection and transformed the perception of HIV infection which has 
become a chronic disease [4,5]. For that reason, new problems have 
emerged, especially treatment failure.

In low income countries, there is little data on treatment failure 
and associated factors [6-9]. Several authors such as Fibriani in 
Indonesia [10] and Ahoua in Uganda [11] reported failure rates in 
their cohort studies with respectively 9.1% and 10.9%. In Burkina 
Faso, particularly at the day hospital (HDJ) of Bobo Dioulasso, 
there is, to our knowledge, little study on therapeutic failures. The 
objective of this study was to determine the prevalence and the factors 
associated with treatment failure. 

Materials and Methods
We have conducted a retrospective and analytical cohort study 

from January 2008 to December 2012, targeting out-patients under 
ambulatory consultation at the Day Hospital (HDJ) of University 
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Teaching Hospital Sanou Souro (CHU SS) of Bobo-Dioulasso which 
is the second capital of Burkina Faso after Ouagadougou.

Were included in the study all the patients HIV-1 positive under 
ARV treatment (ARVT) regularly followed in the active file of the 
HDJ for at least twelve months (M12) and who have achieved a CD4 
proportion and a viral load in systematic checkup of HIV infection 
monitoring. For each selected patient, we have collected data during 
medical consultations thanks to ESOPE software (Together for 
Therapeutic Solidarity Hospital In Network) and in the medical 
record of patients. These data included socio-demographic, clinical, 
and biological data at the start of the antiretroviral therapy, the 
implementation of the treatment, the visiting dates of immune-
virological monitoring and the observance of ARVT (LOGONE 
software). The data on the level of observance of our patients were 
extracted from ACCESS database after consulting observance support 
informed by nurses. 

Treatment failure was defined as two successive measurements of 
viral load> 1000 copies /ml after a virological success. If the second 
viral load> 1000 copies/ml was missing, the following criteria were 
used to define treatment failure: a single viral load>1000 copies/
ml accompanied by an immunological failure as defined by WHO 
[12] or one viral load> 5000 copies /ml. A simple virologic rebound 
was defined as a viral load>1000 copies/ml without further criteria 
of virologic failure. Observance was measured by the ratio between 
the number of prescriptions made and the theoretical amount of 
expected prescriptions (which correspond to the number of months 
of treatment follow-up). The patient was considered as observing 
when this coefficient was strictly superior to 0.95. The management of 
treatment failure was based on enhancing observance and therapeutic 
change according to WHO algorithm for the adult [12].

The data collected from ESOPE database were transferred to Epi-
Info 2000 version 3.5 for analysis. Demographic, clinical, therapeutic 
characteristics observance data, the evolutionary and biological profile 
of patients at inclusion (M0) and at month 12 were described basing 
on the descriptive statistics of variables. Quantitative variables were 
described by their medians and inter quartile intervals (IQR). All risk 

factors were analyzed through logistic regression. Were included in 
the model all the factors with a p value<0.25 in exploratory analysis. 
Variables maintained in the model were those whose p value was 
<0.05, as determined significance threshold in the overall analysis. 
In uni varied analysis, Pearson chi 2 test was used to compare 
proportions and Student’s test was used to test the equality of two 
averages in uni varied analysis. 

Results
Epidemiological and clinical characteristics

During the study period, 2250 persons infected with HIV-1 were 
put on ARVT treatment between January 2008 and December 2013, of 
which 512 (4.4%) met our inclusion criteria. The median age was 37.5 
years with (IQR 32.2 to 45.1). The Socio-demographic and clinical 
characteristics of the patients at enrollment are shown in Table 1.

Patients with married life represented (53.3%). Most patients lived 
within 10 kilometer from the center. Unschooled patients were 239, 
that is 46.7%. An opportunistic infection was the cause of the serology 
discovery of 57.6% of patients (n = 295). The median of BMI was 20.6 
kg /m² (IQR 18.3 to 23.4) with extremes of 11.2 and 40.0 kg /m². The 
majority (58%; n = 270) had a normal body mass index. According 
to WHO classification 2006 (42.2%) of patients were at WHO stage 
3. At the start of treatment, the median number T CD4 lymphocytes 
was 179 cells/µl (IQR: 85-258) with extremes of 1 and 399 cells/µl. 
Hemoglobin rate was not given with 13 patients. Hemoglobin median 
rate was 10.9 g /dl (IQR: 9.6 to 12) with extremes from 5.9 to 14,9g 
/ dl; 31.5% (n = 158) of patients had a hemoglobin level inferior or 
equal to 10g/dl at the start of treatment. The median blood glucose 
(glycemia) was 4.9 mmol / l (IQR: 4.6 to 5.5) with extremes from 
3.3 to 6,7mmol /l. The median of creatinine was 70mmol /l (IQR: 60 
to 81) with extremes from 46 to 308µmol/l. The median of alanine 
aminotransferase (ALAT) was 19.5u /l (IQR: 12-30) with extremes 
from 12 to 30u/l.

Therapeutic characteristics
The median duration of the treatment was 2.7 years (IQR: 

1.7 to 4.2) with extremes from 1.2 years to 4.9 years. The scheme 
two nucleoside reverse transcriptase inverse (NRTIs) and a non-
nucleotide reverse transcriptase inhibitor (NNRTI) was the most used 
with 93.6% (479). Therapeutic combinations containing zidovudine 
(AZT) were the most prescribed 63.9% (327). The most used treatment 
protocols were zidovudine/lamivudine/nevirapine (AZT/3TC/NVP) 
with a frequency of 31.8% and (zidovudine /lamivudine/efavirenz) 

Figure 1: Evolution of the proportion of observing patients through time.

Characteristics Effectifs N=512 Pourcentages
Sexe
Males

females
141
371

27,5
72,5

Ages
< 37,5 ans
≥ 37,5 ans

393
119

76,8
23,2

Education
Primarylevel or less

Secondary or post-secondary
239
273

46,7
53,3

Occupation:
Jobles

Working
291
221

56,8
43,2

BMI in kg/ m2
< 18,5
≥18.5

242
270

47,3
52,7

Residence
Urban
Rural

415
97

81,1
18,9

Current CD4+ count (cells/μl)
< 200
≥200

354
158

69,1
30,9

Table 1: Socio-demographic and clinical characteristics of the patients at 
enrollment.
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(AZT/3TC/EFV) prescribed for 28.3% of patients at treatment 
start. Within 12-month follow-up, the level of patients’ observance 
to ARV was assessed 6 times and 63.7% of patients were found to 
observant to all the six assessments. The proportion of observing 
patients was increasing with ARV exposure time; the maximum of 
observing patients was noted at the 12th month (93.2%) (Figure 1). In 
12 months of follow up, the median number of CD4 T lymphocytes 
increased from 179 to 312 cells / µll, that is a gain of 133 cells.

Prevalence
The prevalence of treatment failure was (6.4%). The majority of 

patients, 29 (87.9%) who failed had a viral load higher than 10,000 
copies/ml. Among patients who didn’t succeed, 63.6% (21/33) have 
respected their appointment for routine consultations. For all cases 
of treatment failure encountered, 44 (72.1%) went to second-line 

treatment according to WHO algorithm used with 3 patients in 
treatment failure, ARVs were replaced for intolerance and pregnancy. 
At twelve month of follow up of the 512 patients, 78 (15.2%) had a 
simple rebound during their follow-up.

Factors associated with treatment failure
Only age and a CD4 level inferior to 200/mm3 at treatment 

administering was associated with failure with statistically significant 
associations as reported in Table 1.

Discussion
This study was conducted at the day hospital of Bobo-Dioulasso, 

a reference center of the West and South -west sub-region of Burkina 
Faso in the comprehensive care of HIV-positive people. With nearly 
4,500 people followed as ambulatory patients at the Day Hospital and 

Complete Model Final Model

Characteristics Treatment failure
n (%)

OR  ajusté
[IC 95%] p OR adjusted

[IC 95%] p

Age

• ≤36 4(12,1) 1 1

• 37-46 19(57,6) 4,37[1,58;12,08] 4.10-3 4,59[1,67;12,61] 3.10-3

• >46 10(30,3) 3,82[1,27;11,42] 0,02 3,88[1,31;11,54] 0,01

Sex

• Female 21(63,6) 0,71[0,33 ; 1,54] 0,39

• Male 12(36,4) 1

Location

• <10 25(75,8) 0,90[0,25 ; 3,29] 0,87

• 10-50 2(6,1) 1

• 51-100 2(6,1) 2,43[0,39;15,20] 0,34

• >100 4(12,1) 2,99[0,53;16,82] 0,21

Circumstance of HIV  discovery

• Voluntary testing 22(66,7) 1,29[0,60 ; 2,79] 0,51

• Clinical suspicion 11(33,3) 1

CD4 initial

• <100 14(42,4) 1 1

• 100-200 2 (6,1) 0,10[0,02;0,44] 3.10-3 0,11[0,02 ;0,49] 4.10-3

• 201-300 14(42,4) 0,90[0,42 ;1,91] 0,78 0,95[0,46 ;1,99] 0,90

• >300 3(9,1) 0,41[0,11 ;1,48] 0,17 0,39[0,10 ;1,43] 0,16

Initial viral load
• ≤ 100000
• > 100000

25 (75,8)
08(24,2)

1[0,92-1]
1 0,99

Regime

•	 With AZT* 19(57,6) 0,72[0,35 ;1,48] 0,37

•	 Without AZT 14(42,4) 1
Observance

•	 ≤	95% 28(84,8) 0,08[0,03 ; 0,21] 10-4 1[0,4- 0,99] 0,64
•	 > 95% 05(15,2) 1 1

Duration of treatment ARV**

•	 ≤2,7	years 21(63,6) 0,37|0,23-0,59] 10-4 0,98[0,1-0,99] 0,99

•	 >	2,7	years 12(36,4) 1 1

Table 2: Factors associated with treatment failure (multivaried analysis).
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nearly 350 annual inclusions. Patients admitted to the Day Hospital 
are representative of HIV+ diagnosed patients in Burkina Faso large 
cities. 

Epidemiological and clinical characteristics
The median age of our patients is super passable to the results 

of other authors met in the literature [13,14]. This median age, very 
young, reflects the high frequency of HIV-AIDS infection, which is 
considered as a disease of young people [15].

The 0.38 sex ratio (M / F) shows a female predominance, which is 
identical to that of the study of Thompson and al. [13]. This is probably 
explained by the fact that in Africa, women are more affected, due to a 
larger heterosexual contamination, when, in the North, homosexual 
transmission or transmission due to intravenous drug abuse are more 
common.

The median of body mass index (BMI) at the implementation 
of antiretroviral therapy was 20.6 kg /m2 with extremes of 11.2 and 
40 kg/m2. This result is lower than that reported by ELIRA Dokekias 
A and al. [16] who found a median BMI of 26.6 kg [extremes 16 
and 95]. In our study, as in other similar studies in Africa [16,17] 
and elsewhere [18,19], nearly the majority of patients started the 
treatment at an advanced stage of the disease, that is 42.2% at stage 
3 and 18.38% at stage 4 of WHO clinical classification. These results 
could be explained partly by the fact that there is a refusal to early 
HIV testing in resource-limited countries because of stigma and 
secondly by the fact that most patients only come to hospital after 
having used modern or traditional self-medication. The late care of 
individuals infected with HIV has a high risk of treatment failure. As 
a matter of fact, it is obvious, people infected by HIV who come late 
to care centers have a higher risk of developing early or late treatment 
failure. These patients are also more at risk of multiple opportunistic 
infections in a short period of time and be hospitalized [20]. These 
findings could explain most of the failures in Africa.

Therapeutic characteristics
The most commonly used therapeutic combinations were within 

the framework of the recommendations of the National Program for 
the Management of HIV in Burkina Faso [21] in accordance with 
WHO guidelines for resource-limited countries. Most patients had 
received a frontline ARVT 93.6%: 31.8% in the form of combination 
and 28.3% in the form of three or two separate medicines. In 
twelve month of follow-up observance was satisfactory at the level 
of all of our patients. This result is consistent with other studies in 
Africa [6,7,8]. The therapeutic response was generally good with 
a satisfactory clinical response, but marked by a relatively high 
prevalence of treatment failure.

Prevalence of failure
The prevalence of treatment failure in Burkina Faso population, 

not to say in African population is weak. Among the 512 patients 
who engaged in antiretroviral therapy, 78 (15.2%) had a simple 
rebound during the follow-up of 12 months and 33 (6.4%) had 
treatment failure. It affects a significant proportion of the young 
female population in Bobo-Dioulasso. This prevalence was similar to 
that previously reported by Pouget et al [22] in France, (5.3%) in HIV 
patients under ARVT in the cohort of a provincial COREVIH. These 
results contrast with higher values reported by Beaudrap [23] which 

found a prevalence of 11% in the cohort Senegalese Initiative for access 
to ARV drugs on the immuno-virologic response and resistance to 
antiretroviral. Other authors such as Fibriani in Indonesia [10] and 
Ahoua in Uganda [11] reported higher rates of treatment failure in 
their cohort studies with respectively (9.1%) and 10.9%. The role of 
caregivers and associations in the regular follow-up of the level of 
observance, observance strengthening talks, the active search for lost 
patients, the prevention of opportunistic infections are all factors that 
might explain in part the low failure rate in our sample.

Factors associated with failure
Age: In our series, age over 35 years (p <10-4) was statistically 

associated with treatment failure. Several authors have identified it 
as a risk factor. Moore in Canada [24] noted that patients with an 
advanced age during HIV experienced more treatment failure than 
young patients. Gazzola [25] in Italy has made the same observation. 
This could be explained by the deficit of immune reconstitution 
functions which gradually increases with age. These results are 
different from those found by Anude [26] and Marimoutou [27]. 
Anude found a significant association with age being inferior to 
30 years, a hemoglobin level inferior to 10 g/dl, the low level of 
observance and treatment failure. While Marimoutou [27] found an 
association with a high viral load at treatment implementation (Table 
2).

Initial CD4lymphocytes: Treatment failure was frequently seen 
with patients who had an initial CD4 rate inferior to 200 cells /mm3 
(p <10-4). The same result was reported by Florence [28] Suisse. What 
is more, Gazzola and Anude [25,26] have confirmed in their study 
that persistent physical pain, the presence of disabling symptoms 
at physical or social level and the existence of co-infections are 
associated with treatment failure. For other authors like Anude [26] 
and Florence [28], the failure was associated with a higher CD4 rate at 
treatment implementation. The non-observance of ARV treatment, 
persistent viral replication, the occurrence of opportunistic infections 
or co-infections could explain this failure for these authors.

Conclusion
This study shows that treatment failure is common (6.4%) in 

the active line of the Day Hospital of Bobo-Dioulasso. A significant 
association between older age and a CD4 rate inferior to 200 mm3 
at therapeutic treatment was recorded. Such a correlation suggests a 
higher failure rate with patients who are old and who consult doctors 
late. But further studies are needed to confirm this trend.
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