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Abstract: Objective: The purpose of this study was to determine the prevalence of antiretroviral therapy failure and to
identify factors associated with failure in HIV infected patients on antiretroviral therapy. Methods: A six years retrospective
cohort study was conducted. All HIV- infected patients on antiretroviral therapy for at least 12 months and followed in the
outpatient treatment center at the CNHU-HKM in Cotonou were systematically included. The evaluation of the failure was
clinical and immunological using the WHO 2010 criteria adapted by the Beninese national HIV/AIDS program. Data was
extracted from ESOPE database and analyzed by SPSS 10.0. Multivariable linear regression was performed to identify
predictors of antiretroviral treatment failure and p < 0.05 was considered to declare a statistical significance. Results: A total of
268 HIV infected patients were enrolled in the study. The overall prevalence of antiretroviral treatment failure was 35.4%
(n=95), including thirty-one cases of clinical failure (11.6%), ten cases of immunological failure (6.3%) and forty-seven cases
of clinico-immunological failure (17.5%). The mean age was 37 + 22 years and the sex ratio was 0.71. Non-adherence to
treatment was found to be the main cause of HARRT failure in 71.6% of cases (n=68). High levels of education, polygamy,
advanced clinical stage (WHO stage V) and a history of documented adverse effects were predictors of antiretroviral therapy
failure. Difficulties in accessing routine viral loads and second-line molecules did not allow for early diagnosis and good
management of HAART failure in Benin. Conclusion: The prevalence of clinical and immunological failure is high in this
cohort. It is necessary to facilitate access to routine viral load as the main means of HAART monitoring and to make second-
line molecules available.

Keywords: Failure, Antiretroviral Therapy, Predictors, Benin, West-Africa

becomes a chronic disease with which patients can live [3-7].

The effectiveness of antiretroviral therapy is no longer in
doubt.  Antiretroviral therapy provides clinical and
immunological restoration through sustained suppression of
viral replication that becomes undetectable after six months
of well-conducted therapy [3, 5, 8]. However, it is not
unusual to find that some patients who have been on
antiretroviral therapy for several months do not experience
clinical, immunological and / or virological improvement [9-
15]. Qualified as HAART failure, this situation is most often
a headache for the caregivers, particularly in the context of

1. Introduction

The advent of highly active antiretroviral therapy
(HAART) has revolutionized the management of people
living with the Human Immunodeficiency Virus (PLHIV) [1,
2]. These treatments, while not definitively curing the
disease, ensure and guarantee a dramatic reduction in
mortality and morbidity rates, improved patients quality of
life, revitalization of the most affected communities and the
transformation of the perception of AIDS, which gradually
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countries with limited resources. Due to its increasing
frequency, the diversity of the factors that contribute to it and
especially the difficulties associated with its management, it
deserves a special attention for achieving the goal 90 90 90
of UNAIDS [16]. Many studies have been carried out in
several countries on HAART failure and have shown that the
problem does not arise with the same acuteness from one
region to another [17-29]. In Benin, this study is the first to
take stock of the situation of antiretroviral therapy failure
after a few years of implementation of the Beninese
antiretroviral access initiative. The purpose of this study was
to determine the prevalence and predictors of HAART
failures.

2. Methods

This was a six years retrospective cohort study
conducted in the national and teaching hospital of
Cotonou. All HIV-infected patients on antiretroviral
therapy for at least 12 months and follow-up at the
outpatient treatment center were systematically included.
The HAART failure’s evaluation was clinical and
immunological because the viral load was not done
regularly on the site. The WHO 2010 criteria adapted by
the Beninese national HIV/AIDS program were used to
assess clinical and immunological failures [30].

The data was exported from ESOPE database of the site to
the SPSS 10.0 software in a pre-established registration
mask. Some information was collected directly from the
patient's medical record and integrated into the registration
form. Multivariable linear regression was performed to
identify predictors of antiretroviral treatment failure and p <
0.05 was considered to declare a statistical significance. The
management of medical records was carried out in strict
compliance with medical confidentiality. Any situation
compromising the health of a patient discovered during the
course of the study was properly managed in the interest of
the patient with the medical team.

3. Results

Two hundred and sixty-eight (268) patients were
included in this study. The mean age was 37 + 22 years
with extremes of 18 and 68 years and the sex ratio was
0.71. The majority of patients were educated, of whom
124 (46.3%) had reached secondary level. In 97.8% of
cases patients were infected with HIV1 (n=262) and we
noted 6 cases (2.2%) of double profiles (HIV1 + HIV2).
The overall prevalence of HAART failure was 35.4%
(n=95). Figure 1 shows the prevalence of the different
types of failure diagnosed. Table 1 shows the modes of
expression of the clinical or immunological failures. The
occurrence of opportunistic infections coupled with
immunological failure (more than 50% fall or absence of
ascent of TCD4 lymphocytes) was found in 24 patients
(25.3%). Regarding the occurence of HAART failure,
most cases of failure (64.2%) occurred in the first 20

months of antiretroviral therapy with a 47.4% aggregation
between M16 and M20 (Figure 2). Non-adherence to
antiretroviral therapy was the leading cause of therapeutic
failure in 68 patients (71.6%). All patients were on a first-
line regimen. Therapeutic protocols varied widely
depending on the availability of antiretroviral drugs (Table
2). Among the predictors of HAART failure, polygamy (p
= 000.4), high level of education (P = 0.000), WHO
clinical stage IV (p = 0.000) and a history of documented
adverse effects (p = 0.000) were strongly associated with
HARRT failure.

For the management of the cases of failure, no switch to
second-line therapy was noted because of the unavailability
of these molecules. Nevertheless thirteen patients (13.7%)
had benefited from a change in treatment for reasons of
intolerance. Fifty-eight patients (61.1%) had undergone a
process to increase adherence to treatment. Failure was
unknown in twenty-four patients (25.3%) who had no
specific intervention.

Table 1. Clinical and / or immunological modes of expression of HAART
failure in the PLHIV cohort at the CNHU-HKM outpatient treatment center
in Cotonou.

Modes of expression Frequency %

Weight loss > 10% or cachexia (A) 04 04.2
Occurrence of opportunistic infections (B) 17 17.9
Fall > 50% of CD4 count or return to initial

17 17.9
number (C)
A+B 10 10.5
A+C 08 08.4
B+C 24 25.3
A+B+C 15 15.8
Total 95 100.0

Table 2. Initial therapeutic protocol in the PLHIV cohort at the CNHU-HKM
outpatient treatment center in Cotonou.

Therapeutic protocols Frequency %
3TC-ddI-EFZ 18 6.7
3TC-AZT-EFZ 37 13.8
3TC-d4T-EFZ 137 51.1
AZT-ddI-EFZ 8 3.0
d4T-ddI-EFZ 2 0.7
EFV-based regimens 202 75.3
3TC-ddI-NVP 1 0.4
3TC-d4T-NVP 4 1.5
NVP-based regimens 5 1.9
3TC-ddI-NFV 7 2.6
3TC-AZT-NFV 4 1.5
3TC-d4T-NFV 9 34
d4T-ddI-NFV 1 0.4
NFV-based regimens 21 7.9
3TC-ddI-IDV/r 5 1.9
3TC-AZT-IDV/r 13 4.8
3TC-d4T-IDV/r 15 5.6
AZT-ddI-IDV/r 4 1.5
d4T-ddI-IDV/r 3 1.1
IDV/r-based regimens 40 14.9
Total 268 100.0
3TC= Stavudine, ddI= Didanosine, AZT= Zidovudine, d4T= Stavudine,
EFV=Efavirenz, NVP= Nevirapine, NFV= Nelfinavir, IDV/r =
Indinavir/Ritonavir
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Table 3. Predictors of HAART failure in the PLHIV cohort at the CNHU-HKM outpatient treatment center in Cotonou.

HAART failure

Variables Yes No Total Failure rate (%) P
Gender Female 50 66 111 45.0
Male 45 107 157 28.7 0.14
Total 95 173 268 354
Single 13 22 35 37.1 0.319
Monogamous 39 98 137 28.5
Marital status Polygamous 15 11 26 57.7 0.004
Widowed 14 21 35 40.0 0.187
Divorced 9 17 26 34.6 0.528
Not specified 5 4 9 55.6
Total 95 173 268 354
Not educated 8 44 52 15.4
Primary 10 4 64 15.6 0.972
Level of education Secondary 62 62 124 50.0 0.000
Tertiary 12 6 18 66.7 0.000
Non precise 3 7 10 30.0
Total 95 173 268 354
<185 27 68 95 28.4 0.068
18.5-25 56 84 140 40.0
Body Mass Index (BMD) 2530 12 19 31 38.7 0.894
> 30 0 2 2 00.0 0.250
Total 95 173 268 354
I+11 5 28 33 152 0.575
Baseline WHO clinical stage 111 35 105 140 25.0 0.133
v 55 40 95 57.9 0.000
Total 95 173 268 354
. . Yes 51 48 99 51.5 0.000
History of side effect No 44 125 169 26.0
Total 95 173 268 354

Clinical failure

n=31

11.6%

® Mixte failure ( )
n=47
(17.5%)

B Immunological
failure
n=17
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Figure 1. Prevalence of different types of HAART failure in the PLHIV cohort at the CNHU-HKM outpatient treatment center in Cotonou.
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Figure 2. Terms of occurrence of failures in the PLHIV cohort at the CNHU-HKM outpatient treatment center in Cotonou.
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4. Discussion

Limitations of the study: This study was conducted in a
context where viral load was not routinely available for
follow-up of PLHIV on antiretroviral therapy. The failure
was therefore diagnosed on the basis of WHO clinical and
immunological criteria. Several studies have shown
limitations in the use of clinical and immunological criteria
for ART follow-up because they not only underestimate the
rate of failure but are late in expression [17, 19, 20, 22, 25,
28]. Nevertheless the WHO recommends their use in the
context where the viral load is not available because they
allow a diagnosis although belated of the failure.

Prevalence of HAART failure: At the end of our study,
35.4% of patients (n=95) were experienced HAART failure
of which 11.6% were clinical failure (n=31), 6.3% were
immunologic failure (n=17) and 17.5% were clinico-
immunological failure (n=47). Some authors, based on
clinical and immunological criteria obtained results similar to
ours with a failure rate ranging from 32.1% to 38% [11, 18,
19]. In the same studies, virological failure was documented
and represented rates ranging from 19.8% to 28%,
respectively. Other studies found lower rates of clinical and /
or immunological failure ranging from 17.6% to 19.6% while
the rate of virological failure in these same studies ranged
from 6% to 17.1% [21, 28, 31]. These studies revealed an
overestimation of the rate of therapeutic failure when using
WHO immunological and clinical criteria. Indeed, in most of
these studies, evaluation was generally done during the first
five years of ART. We thus note that for patients with more
than two years of ART exposure, clinical and immunological
criteria tended to overestimate the failure rate, whereas the
reverse effect was observed at six months and one year of
ART [17, 18, 22]. This is proof that viral load is the best tool
for monitoring and early diagnosis of antiretroviral therapy
failure. Several studies also highlighted immuno-virological
discordance in the monitoring and evaluation of ART and
concluded that immunological and clinical criteria did not
detect early failure and should not be used alone [9, 19, 22,
25, 27]. Their use exposed patients to the risk of major
clinical events associated with high mortality [10, 17, 23,
27]. Tt is therefore necessary and even urgent that all HIV
care programs make available and adopt the routine viral
load as the main means of monitoring the effectiveness of
ART. This will facilitate not only the early diagnosis of the
failure but also its management as it is often difficult to rely
solely on clinical and immunological criteria for deciding
switch to the second-line. Low rate of switch to second-line
in resources limited countries are also related to difficulties to
access viral load [11, 17, 19, 23, 25, 31]. This leads to
indefinitely keeping patients in HAART failure under first-
line treatment with the risk of compromising even second-
line drugs and thus to promote the transmission of resistant
viruses in the general population [24].

Causes and predictors of HAART failure: This study also
showed the importance of strengthening adherence to ART

through the implementation of an adherence assistance
program at the HIV care sites. Indeed, the first cause of ART
failure remains in our context the non-adherence or the poor
observance [18]. Regarding the associated factors with the
HAART failure, they vary from one context to another. We
have identified five main factors: polygamy, high level of
education, advanced baseline clinical stage (WHO stage 1V),
and a history of documented adverse effects. The baseline
WHO clinical stage (III and IV) with an baseline CD4 count
less than 200 or 100 cells/mm’ are unanimous in the
literature [10, 17, 18, 21]. On the other hand, authors have
shown that a high baseline CD4 count and the absence of
symptoms were associated with HAART failure [31]. Hence
the reluctance of some practitioners in relation to the last
WHO recommendations to systematically treat any HIV
infected people regardless of their clinical and
immunological status.

Management and outcome of failures: From the view of
the therapeutic failure’s management, fifty-eight patients
(61.1%) benefited from an adherence consultation but
only seventeen (29.3%) experienced a favorable outcome.
Out of thirteen patients in whom the treatment was
modified, only five (38.5%) experienced a good progress.
In 100% of cases, the evolution remained unfavorable for
those who did not benefit from any intervention. At the
end of our study, the failure persisted in 74.7% of cases.
This result highlighted the real problem of managing
HAART failure in our context. Indeed the modifications
carried out did not consist in a change of therapeutic line
because the molecules of second line were not available in
a stable way at the time. Observance being a dynamic
phenomenon, it would be difficult to swear here that the
fifty - eight patients who received therapeutic education
became well adherent after the intervention of the
consultants. Therefore one could be mistaken about the
true cause of their failure. Would these patients already
experience antiretroviral drug resistance? Would it not be
drug interactions in this context where the majority of
patients associate traditional therapies with antiretroviral
drugs? All these questions remained suspended due to the
impossibility of performing resistance tests such as
genotyping, phenotyping and plasma antiretroviral assays.

5. Conclusion

The prevalence of clinical and immunological failures
was relatively high in this cohort, hence the need to
facilitate access to routine viral load and adopt it as a
primary means of monitoring antiretroviral therapy. It is
also necessary to make second-line antiretroviral drugs
available and to strengthen the healthcare personnel’s
capacities on the diagnosis and the management of HAAR
failures. This would significantly reduce the morbidity
and mortality of patients who have failed antiretroviral
therapy.
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