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Abstract

Introduction: Gender differences in antiretroviral therapy (ART) outcomes are critical in sub-Saharan Africa. We assessed the
association between gender and virologic failure among adult patients treated in a public routine clinic (one of the largest in
West Africa) in Burkina Faso.

Methods: We performed a case-control study between July and October 2012 among patients who had received ART at the
Bobo Dioulasso Day Care Unit. Patients were eligible if they were 15 years or older, positive for HIV-1 or HIV-142, and on first-
line ART for at least six months. Cases were all patients with two consecutive HIV loads > 1000 copies/mL (Biocentric Generic or
Abbott Real Time assays), or one HIV load > 1000 copies/mL associated with immunologic or clinical failure criteria. Controls
were all patients who only had HIV loads <300 copies/mL. The association between gender and virologic failure was assessed
using a multivariate logistic regression, adjusted on age, level of education, baseline CD4 + T cell count, first and current anti-
retroviral regimens and time on ART.

Results: Of 2303 patients (74.2% women; median age: 40 years; median time on ART: 34 months), 172 had virologic failure
and 2131 had virologic success. Among the former, 130 (75.6%) had confirmed virologic failure, 38 (22.1%) had viro-
immunologic failure, and four (2.3%) had viro-clinical failure. The proportion of men was significantly higher among the cases
than among the controls (37.2% vs. 24.9%; p <0.001). Compared to controls, cases were also younger, more immunodeficient
at ART initiation, less likely to receive a protease inhibitor-based antiretroviral regimen and had spent a longer period of time on
ART. After adjustment, male gender remained strongly associated with virologic failure (odds ratio 2.52, 95% Cl: 1.77—3.60;
p <0.001).

Conclusions: Men on ART appeared more vulnerable to virologic failure than women. Additional studies are needed to confirm
the poorer prognosis of men in this setting and to determine the causes for their vulnerability in order to optimize HIV care.
From now on, efforts should be made to support the adherence of men to ART in the African setting.
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Introduction
Gender differences in antiretroviral therapy (ART) are
increasingly recognized as a critical issue in sub-Saharan
Africa, where 7.5 million HIV-positive patients are now being
treated [1,2]. In this region, men are more disadvantaged in
access to treatment compared to women (although the latter
face social inequalities). By the end of 2011, men comprised
only 36% of the patients receiving ART but accounted for
44% of those eligible for treatment [2]. Men also tend to
start ART with more advanced stages of HIV disease than
women [3,4], partly because they are less frequently tested
for HIV [5].

Moreover, there is a growing body of evidence to suggest
that men who access ART in sub-Saharan Africa are more
at risk of therapeutic failure than women, independently

of their later initiation of treatment. They are more likely
to interrupt ART, to be lost to follow-up, to have poorer
immunologic responses and are more likely to die than
women [6-21]. However, a recent study in South Africa
suggested that the higher male mortality rate on ART might
be related to background differences in death rates between
men and women in this context rather than to lower ART
efficacy in men [11].

Evidences of gender differences in virologic outcomes
on ART in sub-Saharan Africa are limited and conflicting,
with studies showing no gender difference and others
showing poorer virologic outcomes among men than among
women [11,13,22—-29]. Additional data are needed to
inform clinical outcomes and adapt patient management
to improve the quality of care and the effectiveness
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of treatment programmes. We therefore assessed the
association between gender and virologic failure in adult
patients receiving ART in a public routine clinic in Burkina
Faso.

Methods

Study design

A case-control study was performed between July and
October 2012 among patients who had received ART at
the Day Care Unit of the Sanou Souro University Hospital in
Bobo Dioulasso (the second largest city in Burkina Faso).
Routine prescription of ART started in 2002 (few patients
were treated between 1999 and 2002), and this clinic now
has one of the largest West African cohorts of patients and
serves as a reference HIV clinic. HIV load measurements
started in July 2008 in the context of an active screening of
patients with suspected therapeutic failure. From September
2010, HIV load measurements were progressively sched-
uled once a year for all the patients on ART (starting with
those who did not have measurements in the previous
period) but this recommendation was applied at the

physician’s discretion and subject to the availability of tests.
Patients were eligible for the study if they were 15 years or
older, positive for HIV-1 or HIV-1+2, in care between July
2008 and June 2012, and on first-line ART for at least
six months.

Cases were all the patients who had either two con-
secutive HIV loads >1000 copies/mL, one to six months
apart (confirmed virologic failure), one HIV load >1000
copies/mL associated with a WHO-defined immunologic
failure criterion, three months apart (viro-immunologic
failure), or one HIV load > 1000 copies/mL associated with
a clinical failure criterion (i.e. a WHO clinical stage 4 adverse
event, pulmonary tuberculosis, severe bacterial infection or
death), three months apart (viro-clinical failure), at any time
point after six months on treatment [30]. Priority was
given to cases of confirmed virologic failure followed by
cases of viro-immunologic failure and viro-clinical failure.
Controls were all the patients who only had HIV loads <300
copies/mL (limit of detection of the Biocentric assay). Patients
who had HIV loads between 300 and 1000 copies/mL,
those who had isolated HIV loads > 1000 copies/mL without

4633 patients treated with ART

1185 excluded
480 did not meet eligibility criteria
3 aged <15 years
105 monoinfected with HIV-2
338 on first-line ART <6 months
29 on second-line ART

5 with missing data
705 other reasons
226 died before July 2008
419 lost to follow-up before July 2008
60 transferred before July 2008

3448 eligib

le patients

913 without HIV load

109 with HIV load >1000 copies/mL but
without immunologic or clinical failure

63 with HIV load on second-line ART only

59 with HIV load between 300 and 1000
copies/mL

1 with HIV load >6 months after ART
interruption

2303 patients included

172 patients with virologic failure
(cases)

Figure 1.

2131 patients with virologic success
(controls)

Study flow chart, Bobo Dioulasso Day Care Unit, Burkina Faso, 2008—-2012.
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concomitant immunologic or clinical failure and those for
whom HIV loads >1000 copies/mL were followed up
by HIV loads <1000 copies/mL without ART switch were
excluded.

Procedures

Patients attended clinical visits at ART initiation, between two
weeks and four months after initiation according to the
patient’s health conditions and then twice a year. Patients
could also attend the clinic at any time that they felt unwell.
HIV load was measured using a generic HIV-1 viral load assay
(Biocentric, Bandol, France) or the Abbott RealTime HIV-1
quantitative assay (Abbott Molecular, Des Plaines, IL, USA;
limit of detection, 40 copies/mL). CD4+ T cell count were
measured using a FACSCount device (Becton Dickinson, San
Jose, CA, USA) or a CYFLOW counter (Partec, Munster,
Germany) at ART initiation and every six months thereafter.
The first-line antiretroviral regimens mostly included two
nucleoside reverse transcriptase inhibitors (NRTIs) and one
non-NRTlI (NNRTI), but the latter drug was sometimes
replaced by a protease inhibitor (PI) or a third NRTI. Ad-
herence support was provided at ART initiation, two and four
weeks later, and then on average every two months. Patients
who did not attend scheduled appointments for drug supply
were telephoned or visited at home. ART, biologic exams and

other care were provided free of charge. Demographic and
medical data were recorded in both individual paper and
electronic (ESOPE, Epiconcept, France) medical charts.

Statistical analysis

Eligible patients were identified using the ESOPE database.
Their data were then extracted and checked using paper
medical charts and laboratory, pharmacy and psycho-social
databases, as well as by interviewing the clinic staff members
(physicians, nurses, biologists, pharmacists and community
health workers).

Between-group comparisons of patient characteristics were
performed using the Chi-squared or Fisher exact test for the
categorical variables and the Mann—Whitney test for the
continuous variables. A multivariate logistic regression model
was then used to compare virologic failure between men and
women, adjusted on the following variables: age ( <35 vs.
> 35 years), level of education (lower than secondary school
vs. secondary school or higher), baseline CD4+ T cell count
(<200 vs. >200 cells/uL), first and current antiretroviral
regimens (NNRTI-based, Pl-based or other) and time on ART. A
backward elimination procedure was used to determine the
final model containing only gender, together with significant
covariates and potential confounders.

Table 1. Patient characteristics by virologic status, Bobo Dioulasso Day Care Unit, Burkina Faso, 2008—2012
Patients with virologic failure (n =172) Patients with virologic success (n =2131) P

Gender
Women 108 (62.8%) 1601 (75.1%) <0.001
Men 64 (37.2%) 530 (24.9%)

Age (years) 38 (31-44) 40 (35-46) 0.002
<35 69 (40.1%) 541 (25.4%) <0.001
>35 103 (59.9%) 1590 (74.6%)

Level of education®
Less than secondary school 128 (74.8%) 1470 (69.0%) 0.111
Secondary school or higher 43 (25.1%) 660 (31.0%)

Baseline CD4+ T cell count (cells/pL) 126 (65—198) 149 (79-220) 0.021
<50 28 (16.3%) 319 (15.0%) 0.010
51-200 91 (52.9%) 1062 (49.8%)

201-350 35 (20.3%) 578 (27.1%)
>350 1 (0.6%) 65 (3.0%)
Unknown 17 (9.9%) 107 (5.0%)

First antiretroviral regimen
2 NRTIs+1 NNRTI 167 (97.1%) 1990 (93.4%) 0.034
2 NRTIs+1 PI 4 (2.3%) 136 (6.4%)

Other 1 (0.6%) 5 (0.2%)

Current antiretroviral regimen
2 NRTIs+1 NNRTI 166 (96.5%) 1957 (91.8%) 0.028
2 NRTIs+1 PI 6 (3.5%) 174 (8.2%)

Time on ART (months) 42 (23-59) 33 (15-55) 0.001

Data are n (%) or median (interquartile range).
?Data missing for one case and one control.

NRTIs, nucleoside reverse transcriptase inhibitors; NNRTI, non-nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; ART,

antiretroviral therapy.


http://www.jiasociety.org/index.php/jias/article/view/18646
http://dx.doi.org/10.7448/IAS.17.1.18646

Penot P et al. Journal of the International AIDS Society 2014, 17:18646

http://www.jiasociety.org/index.php/jias/article/view/18646 | http://dx.doi.org/10.7448/1AS.17.1.18646

The time on ART was calculated as the number of months
between ART initiation and the following events as appro-
priate: first of two consecutive HIV loads >1000 copies/mL
or single HIV load >1000 copies/mL associated with an
immunologic or a clinical failure criterion (for the patients
with virologic failure); first HIV load <300 copies/mL (for the
patients with virologic success); switch to a second-line
regimen, transfer to another clinic, last clinical visit for the
patients lost to follow-up, death or database cut-off date
for this study (June 20, 2012) (for the patients eligible but
not included). All analyses were performed with STATAC 12.2
(StataCorp, College Station, TX, USA) software.

Results
Characteristics of the study population
Of 4633 patients who had received ART in the Bobo
Dioulasso Day Care Unit, 3448 (74.4%) were eligible for the
study (Figure 1). Of them, 2303 (66.8%) were included. These
patients were more likely to be women (74.2% vs. 69.3%;
p =0.003), slightly older (median age 40 years, interquartile
range [IQR] 34—46 vs. 38 years, IQR 32—46; p <0.001), more
likely to have reached at least the secondary school level
(30.5% vs. 27.0%; p =0.032) and on ART for a longer duration
(median time 34 months, IQR 15-55 vs. 18 months, IQR
8-37; p <0.001) than their counterparts who were not
included.

There were 172 cases (patients with virologic failure) and
2131 controls (patients with virologic success). Among the

cases, 130 (75.6%) had a confirmed virologic failure, 38
(22.1%) had a viro-immunologic failure and 4 (2.3%) had a
viro-clinical failure. Only one case and 49 controls were
dually positive for HIV-1 and HIV-2, while all the other
patients were positive for HIV-1 alone.

The proportion of men was significantly higher among the
cases than among the controls (37.2% vs. 24.9%; p <0.001;
Table 1). Compared to controls, cases were also younger
(median age 38 vs. 40 years; p =0.002), more immunodefi-
cient at ART initiation (median CD4+ Tcell count 126 vs. 149
cells/uL; p =0.021), more likely to have received a first
NNRTI-based regimen (97.1% vs. 93.4%; p =0.034) and to
receive a NNRTI-based regimen at the time of the study
(96.5% vs. 91.8%; p =0.028) and had spent a longer time on
ART (median time 42 vs. 33 months; p =0.001). By contrast,
the level of education did not differ significantly between
cases and controls (p =0.111).

Compared to women (Table 2), men were older (median
age 44 vs. 38 years; p <0.001), more likely to have reached at
least the secondary school level (38.9% vs. 27.6%; p <0.001)
and more immunodeficient at ART initiation (median CD4+
T cell count 120 vs. 156 cells/uL; p <0.001). Conversely,
no gender differences were observed in terms of first
and current antiretroviral regimens (NNRTI-based regimen,
94.1% vs. 93.5%; p =0.486 and 92.9% vs. 91.9%; p =0.432,
respectively) and time on ART (median 33 vs. 34 months;
p=0.817).

Table 2. Patient characteristics by gender, Bobo Dioulasso Day Care Unit, Burkina Faso, 2008—2012

Women (n =1709) Men (n =594) P

Age (years) 38 (33-44) 44 (39-50) <0.001
<35 552 (32.3%) 58 (9.8%) <0.001
>35 1157 (67.7%) 536 (90.2%)

Level of education®
Less than secondary school 1236 (72.4%) 362 (61.1%) <0.001
Secondary school or higher 472 (27.6%) 231 (38.9%)

Baseline CD4+ T cell count (cells/pL) 156 (87—226) 120 (56—-198) <0.001
<50 228 (13.3%) 119 (20.0%) <0.001
51-200 857 (50.1%) 296 (49.8%)

201-350 488 (28.6%) 125 (21.0%)
>350 63 (3.7%) 3 (0.5%)
Unknown 73 (4.3%) 51 (8.6%)

First antiretroviral regimen
2 NRTIs+1 NNRTI 1598 (93.5%) 559 (94.1%) 0.486
2 NRTIs+1 PI 105 (6.1%) 35 (5.9%)

Other 6 (0.4%) 0

Current antiretroviral regimen
2 NRTIs+1 NNRTI 1571 (91.9%) 552 (92.9%) 0.432
2 NRTIs+1 PI 138 (8.1%) 42 (7.1%)

Time on ART (months) 34 (15-55) 33 (15-56) 0.817

Data are n (%) or median (interquartile range).
?Data missing for one woman and one man.

NRTIs, nucleoside reverse transcriptase inhibitors; NNRTI, non-nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; ART,

antiretroviral therapy.
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Association between gender and virologic failure

By univariate logistic regression analysis, male gender
was significantly associated with virologic failure (odds ratio
[OR] 1.79, 95% confidence interval [95% CI] 1.29-2.48;
p <0.001). Age, CD4+ T cell count at ART initiation, first
and current antiretroviral regimens and time spent on ART
were also associated with virologic failure in crude analysis
while level of education was not (Table 3).

Male gender remained strongly associated with virologic
failure (OR 2.43, 95% Cl: 1.70-3.48; p <0.001) after adjust-
ment for age, level of education, CD4+ T cell count at ART
initiation, first and current antiretroviral regimens and time
spent on ART (Table 3). The result was quite similar in the
final multivariate model (OR 2.52, 95% Cl: 1.77-3.60;
p <0.001) including age, level of education, first antiretrovir-
al regimen and time spent on ART.

Discussion

This study in adult patients receiving ART in a public routine
clinic in Burkina Faso showed a higher risk of virologic failure
among men than among women. The vulnerability of men
was independent of age, level of education, CD4+ T cell
count at ART initiation, first and current antiretroviral
regimens and time spent on ART.

Table 3.
Bobo Dioulasso Day Care Unit, Burkina Faso, 2008—2012

Our finding was consistent with other but not all African
studies. In particular, very comparable strengths of associa-
tion between gender and virologic response were reported
in the DART (Development of AntiRetroviral Therapy in
Africa) study in Uganda and Zimbabwe (adjusted OR 2.87,
95% Cl: 1.66-4.98; p <0.001) and in another study in
Uganda (crude OR 2.14, 95% Cl: 0.99-4.63; p =0.05)
[22,23]. Also, measurable HIV loads were found in 25.7% of
men vs. 16.9% of women (p =0.012) in the Democratic
Republic of Congo and in 55% of men vs. 31% of women
(p =0.003) in Tanzania [24,25]. Conversely, gender was not
associated with virologic failure in studies in South Africa,
Malawi and Senegal [11,13,26,28,29]. It is worth noting that,
to our knowledge, no studies have found a higher risk of
virologic failure in women in this setting.

Two key elements might explain the vulnerability of men to
virologic failure. The first element relates to gender differences
in pharmacokinetic and pharmacodynamic profiles of antire-
troviral drugs [31,32]. Higher concentrations of antiretroviral
drugs which favour virologic efficacy [33,34] have been
observed in women than in men. The second element relates
to a worse adherence to HIV care and treatment in men, as
frequently observed in Africa [6,35,36]. However, few studies
have found either no difference between men and women or

Univariate and multivariate logistic regression analyses of factors associated with virologic failure in adult patients on ART,

Univariate Complete multivariate model® Final multivariate model®
OR 95% CI P aOR 95% ClI P aOR 95% CI P

Gender

Women 1.00 1.00 1.00

Men 1.79 1.29-2.48 <0.001 2.43 1.70-3.48 <0.001 2.52 1.77-3.60 <0.001
Age (years)

>35 1.00 1.00 1.00

<35 197 1.43-271 <0.001 3.10 2.17-4.44 <0.001 3.06 2.14-4.37 <0.001
Level of education

Secondary school or higher 1.00 1.00 1.00

Lower than secondary school 134 0.93-191 0.112 1.68 1.16-2.44 0.006 1.67 1.16-2.42 0.006
Baseline CD4+T cell count (cells/pL)

>200 1.00 1.00

<200 151 1.03-2.21 0.034 1.38 0.93-2.07 0.112

Unknown 2.79 1.52-5.13 0.001 1.78 0.90-3.54 0.097
First antiretroviral regimen

2 NRTIs+1 PI 1.00 1.00 1.00

2 NRTIs+1 NNRTI 285 1.04-7.81 0.041 1.87 0.54-6.47 0.321 2.88 1.05-7.94 0.040

Other 6.80 0.64-72.46 0.112 556 0.47-65.18 0.172 6.50 0.58-72.30 0.128
Current antiretroviral regimen

2 NRTIs+1 PI 1.00 1.00

2 NRTIs+1 NNRTI 2.46 1.07-5.64 0.033 1.73 0.62-4.83 0.297
Time on ART (per one-year increase) 1.12  1.04-1.20 0.002 1.15 1.06-1.24 0.001 1.18 1.09-1.27 <0.001

NRTIs, nucleoside reverse transcriptase inhibitors; NNRTI, non-nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; ART,

antiretroviral therapy.

*The association between gender and virologic failure was adjusted on all covariates. 5The association between gender and virologic failure was

adjusted on significant covariates only.
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even a better adherence in the former [16,37]. Poorer male
adherence to HIV care and treatment could be related to
gender-based socio-cultural norms including the background
reluctance of men to access healthcare and treatment, to a
more difficult communication with health care workers
(especially with female ones) on disease and treatment issues
and to job constraints (e.g. working hours and lack of disclosure
of HIV infection to the employer and colleagues) [38].
Unfortunately, we were not able to investigate the causes for
the vulnerability of men to virologic failure in our study
because measures of adherence and antiretroviral drug
concentrations were not available.

Our study, based on a chart review in a routine-care
setting, has several limitations. First, our results might not
be fully generalizable. A quarter of eligible patients were
excluded because they did not have HIV load measurements.
Baseline characteristics of these patients were slightly
different than those of included patients and, more impor-
tantly, their duration of ART was shorter (18 vs. 34 months).
On the other hand, there might be different groups of
patients because HIV load measurements were performed
selectively, depending on the time periods. How this
selection bias affected the association between gender and
virologic failure is unclear. Second, biological or clinical
events might have been under-reported. This information
bias was minimized by analyzing all available paper and
electronic files and by interviewing the clinic staff members.
Third, because of the progressive strategy for HIV load
measurements, we performed a case-control study that is
less reliable than a prospective cohort study. However, we
included all patients who fulfilled our definitions of virologic
failure (cases) and virologic success (controls); took into
account all available data for HIV load, CD4 + T cell count and
clinical events; and adjusted the analyses for age, level of
education, CD4+ T cell count at ART initiation, first and
current antiretroviral regimens and time spent on ART.
Finally, as already stated above, antiretroviral drug concen-
trations and adherence were not available; this prevented us
from investigating the causes for the higher virologic failure
in men than in women.

Conclusions

Men on ART appeared more vulnerable to virologic failure
than women, regardless of their HIV disease stage at ART
initiation. Additional studies are needed to confirm the
poorer prognosis of men in this setting and to determine
the causes for their vulnerability in order to optimize HIV
care. Efforts should be made to support the adherence of men
to ART in the African setting.

Authors’ affiliations

'Hopital de jour du service de médecine interne du CHU Sanou Souro, Bobo-
Dioulasso, Burkina Faso; 2UMI 233, Institut de Recherche pour le Développe-
ment (IRD), Université Montpellier 1, Montpellier, France; 3Initiatives Conseil
International — Santé, Ouagadougou, Burkina Faso; 4Emerging Diseases
Epidemiology Unit, Institut Pasteur, Paris, France; “Conservatoire National
des Arts et Métiers, Paris, France; ®Service des maladies infectieuses et
tropicales, hopital Tenon, Paris, France

Competing interests
The authors have no competing interests to declare.

Authors’ contributions

PP designed the study, contributed to data collection, did the statistical
analysis and wrote the first draft of the manuscript. AH, GB, FK, IS, DS and JRT
contributed to data collection. GB did most measurements of HIV load. ABS
coordinated the fieldwork. CL designed and coordinated the study and wrote
the first draft of the manuscript. All authors contributed to the interpretation
of data, and reviewed and approved the final manuscript.

Acknowledgements

We thank all of the patients and staff of the Bobo Dioulasso Day Care Unit who
participated in the study, as well as the French group Ensemble pour une
Solidarité Thérapeutique Hospitaliere En Réseau (ESTHER) which supports the
use of the ESOPE database in the clinic.

Funding

The study was supported by a grant from the French Fondation pour la
Recherche Médicale.

References

1. Cornell M, Mclntyre J, Myer L. Men and antiretroviral therapy in Africa: our
blind spot. Trop Med Int Health. 2011;16(7):828-9.

2. WHO, UNICEF, UNAIDS. Global update on HIV treatment 2013: results,
impact and opportunities. 2013 [cited 2013 Aug 19]. Available from: http://
apps.who.int/iris/bitstream/10665/85326/1/9789241505734_eng.pdf

3. Braitstein P, Boulle A, Nash D, Brinkhof MW, Dabis F, Laurent C, et al.
Gender and the use of antiretroviral treatment in resource-constrained
settings: findings from a multicenter collaboration. J] Womens Health. 2008;
17(1):47-55.

4. Kigozi IM, Dobkin LM, Martin JN, Geng EH, Muyindike W, Emenyonu NI,
et al. Late-disease stage at presentation to an HIV clinic in the era of free
antiretroviral therapy in Sub-Saharan Africa. J Acquir Immune Defic Syndr.
2009;52(2):280-9.

5. Laurent C. Commentary: HIV testing in low- and middle-income countries:
an urgent need for scaling up. J Public Health Policy. 2013;34(1):17-21.

6. Kranzer K, Lewis JJ, Ford N, Zeinecker J, Orrell C, Lawn SD, et al. Treatment
interruption in a primary care antiretroviral therapy program in South Africa:
cohort analysis of trends and risk factors. J Acquir Immune Defic Syndr.
2010;55(3):e17-23.

7. Ochieng-Ooko V, Ochieng D, Sidle JE, Holdsworth M, Wools-Kaloustian K,
Siika AM, et al. Influence of gender on loss to follow-up in a large HIV
treatment programme in western Kenya. Bull World Health Organ. 2010;
88(9):681-8.

8. Mosoko JJ, Akam W, Weidle PJ, Brooks JT, Aweh AJ, Kinge TN, et al.
Retention in an antiretroviral therapy programme during an era of decreasing
drug cost in Limbe, Cameroon. J Int AIDS Soc. 2011;14:32.

9. Hawkins C, Chalamilla G, Okuma J, Spiegelman D, Hertzmark E, Aris E, et al.
Sex differences in antiretroviral treatment outcomes among HIV-infected
adults in an urban Tanzanian setting. AIDS. 2011;25(9):1189-97.

10. Somi G, Keogh SC, Todd J, Kilama B, Wringe A, van den Hombergh J, et al.
Low mortality risk but high loss to follow-up among patients in the Tanzanian
national HIV care and treatment programme. Trop Med Int Health. 2012;
17(4):497-506.

11. Cornell M, Schomaker M, Garone DB, Giddy J, Hoffmann CJ, Lessells R,
et al. Gender differences in survival among adult patients starting antiretroviral
therapy in South Africa: a multicentre cohort study. PLoS Med. 2012;9(9):
€1001304.

12. Toure S, Kouadio B, Seyler C, Traore M, Dakoury-Dogbo N, Duvignac J, et al.
Rapid scaling-up of antiretroviral therapy in 10,000 adults in Cote d’lvoire:
2-year outcomes and determinants. AIDS. 2008;22(7):873—82.

13. Ferradini L, Jeannin A, Pinoges L, Izopet J, Odhiambo D, Mankhambo L,
et al. Scaling up of highly active antiretroviral therapy in a rural district of
Malawi: an effectiveness assessment. Lancet. 2006;367(9519):1335-42.

14. Chen SC, Yu JK, Harries AD, Bong CN, Kolola-Dzimadzi R, Tok TS, et al.
Increased mortality of male adults with AIDS related to poor compliance to
antiretroviral therapy in Malawi. Trop Med Int Health. 2008;13(4):513-9.

15. Maman D, Pujades-Rodriguez M, Subtil F, Pinoges L, McGuire M, Ecochard
R, et al. Gender differences in immune reconstitution: a multicentric cohort
analysis in sub-Saharan Africa. PLoS One. 2012;7(2):e31078.

16. Boyer S, Eboko F, Camara M, Abe C, Nguini ME, Koulla-Shiro S, et al.
Scaling up access to antiretroviral treatment for HIV infection: the impact of
decentralization of healthcare delivery in Cameroon. AIDS. 2010;24(Suppl 1):
S5-15.


http://apps.who.int/iris/bitstream/10665/85326/1/9789241505734_eng.pdf
http://apps.who.int/iris/bitstream/10665/85326/1/9789241505734_eng.pdf
http://www.jiasociety.org/index.php/jias/article/view/18646
http://dx.doi.org/10.7448/IAS.17.1.18646

Penot P et al. Journal of the International AIDS Society 2014, 17:18646

http://www.jiasociety.org/index.php/jias/article/view/18646 | http://dx.doi.org/10.7448/1AS.17.1.18646

17. May M, Boulle A, Phiri S, Messou E, Myer L, Wood R, et al. Prognosis
of patients with HIV-1 infection starting antiretroviral therapy in sub-Saharan
Africa: a collaborative analysis of scale-up programmes. Lancet. 2010;
376(9739):449-57.

18. Auld AF, Mbofana F, Shiraishi RW, Sanchez M, Alfredo C, Nelson LJ, et al.
Four-year treatment outcomes of adult patients enrolled in Mozambique’s
rapidly expanding antiretroviral therapy program. PLoS One. 2011;6(4):e18453.
19. Wandeler G, Keiser O, Pfeiffer K, Pestilli S, Fritz C, Labhardt ND, et al.
Outcomes of antiretroviral treatment programs in rural Southern Africa.
J Acquir Immune Defic Syndr. 2012;59(2):e9—16.

20. Maskew M, Brennan AT, Westreich D, McNamara L, MacPhail AP, Fox MP.
Gender differences in mortality and CD4 count response among virally
suppressed HIV-positive patients. J Womens Health (Larchmt). 2013;22(2):
113-20.

21. Druyts E, Dybul M, Kanters S, Nachega J, Birungi J, Ford N, et al. Male sex
and the risk of mortality among individuals enrolled in antiretroviral therapy
programs in Africa: a systematic review and meta-analysis. AIDS. 2013;27(3):
417-25.

22. DART Virology Group and trial Team. Virological response to a triple
nucleoside/nucleotide analogue regimen over 48 weeks in HIV-1-infected
adults in Africa. AIDS. 2006;20(10):1391-9.

23. Kipp W, Alibhai A, Saunders LD, Senthilselvan A, Kaler A, Konde-Lule J, et al.
Gender differences in antiretroviral treatment outcomes of HIV patients in
rural Uganda. AIDS Care. 2010;22(3):271-8.

24. Muwonga J, Edidi S, Butel C, Vidal N, Monleau M, Okenge A, et al.
Resistance to antiretroviral drugs in treated and drug-naive patients in
the Democratic Republic of Congo. J Acquir Immune Defic Syndr. 2011;
57(Suppl 1):527-33.

25. Mosha F, Muchunguzi V, Matee M, Sangeda RZ, Vercauteren J, Nsubuga P,
et al. Gender differences in HIV disease progression and treatment outcomes
among HIV patients one year after starting antiretroviral treatment (ART) in
Dar es Salaam, Tanzania. BMC Public Health. 2013;13:38.

26. De Beaudrap P, Thiam M, Diouf A, Toure-Kane C, Ngom-Gueye NF, Vidal N,
et al. Risk of virological failure and drug resistance during first and second-line
antiretroviral therapy in a 10-year cohort in Senegal: results from the ANRS
1215 cohort. J Acquir Immune Defic Syndr. 2013;62(4):381—-7.

27. Fox MP, Cutsem GV, Giddy J, Maskew M, Keiser O, Prozesky H, et al.
Rates and predictors of failure of first-line antiretroviral therapy and switch to

second-line ART in South Africa. J Acquir Immune Defic Syndr. 2012;60(4):
428-37.

28. Datay M, Boulle A, Mant D, Yudkin P. Associations with virologic treatment
failure in adults on antiretroviral therapy in South Africa. J Acquir Immune
Defic Syndr. 2010;54(5):489-95.

29. Nachega JB, Hislop M, Dowdy DW, Gallant JE, Chaisson RE, Regensberg L,
et al. Efavirenz versus nevirapine-based initial treatment of HIV infection:
clinical and virological outcomes in Southern African adults. AIDS. 2008;22(16):
2117-25.

30. World Health Organization. Antiretroviral therapy for HIV infection in
adults and adolescents. Recommendations for a public health approach. 2010
revision. 2010 [cited 2013 Feb 7]. Available from: http://whglibdoc.who.int/
publications/2010/9789241599764_eng.pdf

31. Ofotokun I, Chuck SK, Hitti JE. Antiretroviral pharmacokinetic profile:
a review of sex differences. Gend Med. 2007;4(2):106—19.

32. Gandhi M, Aweeka F, Greenblatt RM, Blaschke TF. Sex differences in
pharmacokinetics and pharmacodynamics. Annu Rev Pharmacol Toxicol. 2004;
44:499-523.

33. Veldkamp Al, Weverling GJ, Lange JMA, Montaner JSG, Reiss P, Cooper DA,
et al. High exposure to nevirapine in plasma is associated with an improved
virological response in HIV-1-infected individuals. AIDS. 2001;15(9):1089-95.

34. Marzolini C, Telenti A, Decosterd LA, Greub G, Biollaz J, Buclin T. Efavirenz
plasma levels can predict treatment failure and central nervous system side
effects in HIV-1-infected patients. AIDS. 2001;15(1):71-5.

35. Bastard M, Fall MB, Laniece |, Taverne B, Desclaux A, Ecochard R, et al.
Revisiting long-term adherence to highly active antiretroviral therapy in
Senegal using latent class analysis. J Acquir Immune Defic Syndr. 2011;57(1):
55-61.

36. Nachega JB, Hislop M, Dowdy DW, Lo M, Omer SB, Regensberg L, et al.
Adherence to highly active antiretroviral therapy assessed by pharmacy claims
predicts survival in HIV-infected South African adults. J Acquir Immune Defic
Syndr. 2006;43(1):78—84.

37. Roux P, Kouanfack C, Cohen J, Marcellin F, Boyer S, Delaporte E, et al.
Adherence to antiretroviral treatment in HIV-positive patients in the Cameroon
context: promoting the use of medication reminder methods. J Acquir Immune
Defic Syndr. 2011;57(Suppl 1):S40-3.

38. Bila B, Egrot M. Gender asymmetry in healthcare-facility attendance of
people living with HIV/AIDS in Burkina Faso. Soc Sci Med. 2009;69(6):854—61.


http://whqlibdoc.who.int/publications/2010/9789241599764_eng.pdf
http://whqlibdoc.who.int/publications/2010/9789241599764_eng.pdf
http://www.jiasociety.org/index.php/jias/article/view/18646
http://dx.doi.org/10.7448/IAS.17.1.18646


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00530065007400740069006e0067007300200066006f00720020007400680065002000520061006d007000610067006500200077006f0072006b0066006c006f0077002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


