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Retroviruses and Opportunistic Infections, Los Angeles, USA, 25-28 February 2007 (late

breaker abstract M1004).



1duasnuew Joyine vH

=
0
®
=]
E
o
o
(=Y
~
(o]
N
IS
w
<
®
—=J
@,
o
=
=

ABSTRACT

Objective: To study the response to antiretroviral treatment (ART) of women exposed to
single-dose nevirapine (sdNVP) and/or short-course (s¢) zidovudine (ZDV) # lamivudine
(3TC) for the prevention of mother-to-child transmission of HIV (PMTCT).

Methods: In the MTCT-Plus program in Abidjan, all HIV-1 infected women who initiated
ART with d4T/ZDV, 3TC, and NVP/Efavirenz were eligible. Exposed women had received
sdNVP or sc(ZDV+3TC) + sdNVP during previous pregnancy. Genotypic resistance testing
was performed at week-4 postpartum (PP). At 12 months after ART initiation virological
failure was defined by a plasma HIV RNA >500 copies/ml.

Results: Among 247 ART-treated women, 109 (44%) were unexposed, 81 had received
sc(ZDV+3TC)+sdNVP, 5 sc(ZDV+3TC), 50 scZDV+sdNVP and 2 sdNVP only. No ZDV
mutation was detected (N=115); 11/73 (15.1%) 3TC-exposed women tested PP had 3TC
resistance mutations. 3/69 (4.3%) women exposed to sc(ZDV+3TC)+sdNVP and 16/42
(38.1%) women exposed to scZDV+sdNVP had NVP resistance mutations. ART was initiated
21 months in median after PMTCT (median CD4 count of 188 cells/mm’). 12-month
virological failure was identified in 42/219 (19.2%) women in whom data were available and
was associated in multivariate analysis with poor adherence (adjusted odds ratio [aOR] 12.7,
95% [CI] 3.0-53.9), 3TC resistance mutations PP (aOR 6.9, CI 1.1-42.9) and a baseline CD4+
count <200/mm’ (aOR 0.3, CI 0.2-0.8). NVP resistance was not associated with virological
failure (aOR 1.8, CI1 0.5-6.5).

Conclusion: Our study identified poor adherence and 3TC resistance acquired after PMTCT

intervention to be associated with virological failure in women initiating ART.
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Introduction

Mother-to-child transmission (MTCT) is the most important source of human
immunodeficiency virus type 1 (HIV) disease in children, with 1100 newly acquired
infections every day in Africa (1, 2). Noticeable progress has been made to develop
prevention of MTCT (PMTCT) programs based on clinical trial findings (3-10).

A single-dose of nevirapine (sdNVP) taken around delivery/birth by women and
neonates is the most commonly used regimen used, with good relative efficacy (5, 9-11), ease
of administration and low cost. This regimen has been endorsed by the World Health
Organization (WHO) since 2001, but the most recent international guidelines recommend
either the use of antiretroviral treatment (ART) with a combination of three drugs (usually
including NVP) for pregnant women in need of treatment for their own health, or short-course
zidovudine (scZDV) followed by sdNVP during labor and a seven-day postpartum (PP) short-
course of ZDV and lamivudine (3TC) when ART is not yet indicated (1).

sdNVP induces viral resistance mutations to non-nucleoside reverse transcriptase
inhibitors (NNRTI) which frequency varies between 15% and 67% at four to six weeks after
delivery in women who received sdNVP alone or after scZDV for PMTCT (12-16). Thus, the
relevant clinical question is whether these resistant viruses have an impact on future treatment
options for the mother and the child when an NNRTI-based ART is subsequently initiated.
Two publications in Thailand and Botswana found a poorer 6-month virological response to
ART when the time interval between sdNVP exposure and ART initiation was <6 months (17,
18). Also, PP administration of ZDV+3TC for 3 or 7 days following sdNVP reduced the
frequency of NNRTI viral resistance mutations from 33% to 1% in Céte d’Ivoire (14) and

from 50% to 12% in South Africa (19) with unknown effects on ART response.
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sc3TC is always used in combination with scZDV (8, 10) and leads to a moderate rate
of 3TC resistance mutations estimated between 8%-12% after two months (14, 20);
sc(ZDV+3TC)+sdNVP yielded a low perinatal HIV transmission rate of 4.7% in Cote
d’Ivoire (10). Currently, there are no published data regarding the impact of PMTCT-acquired
3TC viral resistance mutations on the efficacy of subsequent ART, which usually includes
3TC in the first-line regimens in resource-limited settings (1).

We studied factors related to the 12-month immunological and virological responses

to ART in women previously exposed to sdNVP and/or to sc(ZDV+3TC) for PMTCT.
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Methods

Study design and setting

A prospective cohort study was conducted in Abidjan, Cote d’Ivoire between August
2003 and September 2006 among the women registered in the MTCT-Plus program, built
upon existing PMTCT services and providing HIV-infected women, their partners and
children, holistic family care with unrestricted access to ART (21).
Patients

HIV-infected women were included in this study if, 1) they initiated ART according to
the following eligibility criteria;. WHO stage 2 (until December 2004) or stage 3 and
lymphocytes T CD4+ (CD4+) count <350 cells/mm’, or stage 4 regardless of CD4+ count, or
CD4+ count <200 cells/mm’, ii) had >1 prior pregnancy and iii) initiated an NNRTI-based
ART before 30™ September 2005. The unexposed women never received any treatment for
PMTCT or for their own health (group 1). The exposed women received sdNVP for PMTCT,
either alone during labor or following scZDV from 36 weeks of gestation (group 2) or sc
(ZDV+3TC) initiated from 32 weeks and continued until three days PP (group 3). These
PMTCT regimens of validated efficacy had been introduced sequentially in this population
(10).
Ethical aspects

The exposed women were previously part of the French Agence Nationale de
Recherches sur le SIDA (ANRS) 1201/1202 Ditrame Plus project. This study was approved
by the Institutional Review Board of the ANRS and by the national ethics Committee of Cote
d’Ivoire. All these women were subsequently enrolled in the MTCT-Plus program. As an HIV
care and treatment program, the MTCT-Plus Initiative was exempted from review by the

Columbia University IRB.
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Inclusion and follow-up

Socio-demographic, clinical and biological characteristics were recorded at ART
enrolment. During weekly follow-up visits for the first two months and then, every month,
clinical signs and symptoms, drug intake and tolerance were collected. Patients were asked to
self-report their pill intake during the previous seven days of the visits scheduled at month 6
and 12. Poor adherence was considered when the patients took only half, little or none of the
pills during this time frame. CD4+ cell counts were measured by a dual-platform flow
cytometry technique with an automated blood cell counter (MaxM, BeckmanCoulter, Miami,
FL, USA) at the screening visit, then six and 12 months after ART initiation. For women with
frozen samples routinely collected at the screening visit, at six and 12 months after ART
initiation, plasma HIV-RNA levels were subsequently quantified, using the ANRS-approved
real-time RT-PCR assay (22). The threshold of the assay was 2.7 logio (500) copies/ml using
200 pl of plasma. At each visit, severe clinical events and laboratory abnormalities were
recorded according to the internationally validated ANRS table for grading severity of adult
adverse events (23).
HIV-1 genotypic resistance tests
A genotypic resistance test was performed in exposed women with available samples at week-
4 PP. The HIV-1 reverse transcriptase (RT) genes were amplified from plasma HIV-RNA and
sequenced (bulk sequencing) using the ANRS consensus technique (24). Drug resistance was
defined according to the 2006 ANRS HIV-1 genotypic resistance interpretation algorithm

(www_.hivfrenchresistance.org). Resistance was subsequently investigated at 12 months post-

ART initiation in those who had virological failure.
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Outcomes

Three outcomes were considered after 12 months of NNRTI-based ART: 1)
immunological failure defined by a >30% fall from CD4+ peak level on ART; 2) virological
failure defined by plasma HIV-RNA >500 copies/ml; 3) overall failure defined by worsening
of the WHO staging or the occurrence of death after >3 months on treatment or
immunological failure or virological failure.
Statistical analysis

Group comparisons used Student’s t-test, non-parametric Mann-Whitney U test or
variance analysis for continuous variables, and Chi-2 test for trend or Fisher’s exact test for
categorical variables. Univariable then multivariable logistic regression analyses were
performed with a stepwise descending selection procedure to identify factors associated with
treatment failure. The main variables of interest, viral resistance to NVP or to 3TC at week 4
PP, were forced in all models, as well as CD4 count and WHO clinical stage at ART initiation
(25). Adjusted odds ratios (aOR) and their 95% confidence interval (95% CI) are reported and
p-values are two-sided. All analyses were performed in intent-to-treat with the SAS software

version 9.1 (SAS Institute, Cary, NC, USA).
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Results

Study population

From August 2003 to September 2005, 247 women initiated 3TC-containing-ART
with either NVP or EFV (Figure 1). Their median age at ART initiation was 28 years (inter-
quartile range [IQR]: 25-32) and median CD4+ cell count 188/mm’ (IQR: 126-264). Overall,
28 women (11.3%) were at WHO clinical stage 1, 110 (44.5%) at stage 2, 96 (38.9%) at stage
3 and 13 (5.3%) at stage 4. A total of 109 women (44.1%) had never been exposed to PMTCT
(group 1) and 138 (55.9%) had been exposed. In the latter category, 50 had received
scZDV+sdNVP and two sdNVP only (group 2); 81 had received sc(ZDV+3TC)+sdNVP and
five sc(ZDV+3TC) only (group 3). The baseline characteristics are summarized in table 1 and
were comparable betweens groups except that the women in group 2 were more advanced in
their HIV disease based on WHO stage and had a higher median viral load.
Antiretroviral therapy

The first-line ART regimen was ZDV/3TC/NVP in 234 (95.1%) women, stavudine
(d4T)/3TC/NVP in seven (2.8%) women, ZDV/3TC/EFV in five women (2.1%) and
d4T/3TC/EFV in one woman. Cotrimoxazole was prescribed to 239 (97%) women. The
median time interval between exposure to sdNVP and ART initiation was 21 months (IQR:
13-26): 28 months (IQR: 24-35) in group 2 and 15 months (IQR: 9-21) in group 3 (p<0.001).
The median duration of PMTCT exposure to 3TC was 54 days (IQR: 37-64) and the median
time interval between exposure and ART initiation was 22 months (IQR: 10-16).
Viral resistance mutations after PMTCT

Among the 86 3TC-exposed women, 73 were tested for resistance mutations at 4
weeks PP and 11 (15.1%) [95% CI 7.8-25.4] had detectable 3TC resistance mutations. Among

the 133 sdNVP-exposed women, 111 were tested at week 4 PP and 19 (17.1%) had detectable
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NVP resistance mutations: 4.3% [95% CI 0.9-12.2] in group 3 and 38.1% [95% CI 23.6-54.4]
in group 2. The list of overall resistance mutations is reported in table 2. Three women had
both detectable 3TC and NVP resistance mutations. No resistance to ZDV was detected.
Follow-up of the patients

After 12 months of follow-up on ART, three women (1.2%) were lost to follow-up,
seven (2.8%) stopped ART at their own request and nine (3.6%) died (figure 1). All the deaths
occurred more than three months after ART initiation. Forty-six serious adverse events were
reported among 39 women. This led to a switch from the NNRTI drug to a protease-inhibitor
(PI) in 15 women (13 for grade 3 muco-cutaneous lesions, one for grade 4 liver toxicity and
one for grade 4 neuropathy), or to abacavir due to grade 3 liver toxicity (n=1). Two women
changed also the NNRTI drug to a PI owing to immunological failure. Overall, 88% of
women declared to take almost or all the prescribed doses in the last seven days prior to the
scheduled visits of month 6 and month 12 (p=0.83 between unexposed and exposed groups).

Clinical, immunological and virological failure

Among the 235 women alive with one-year follow-up, 13 (5.5%) presented a
worsening of WHO stage but four occurred >3 months after initiating ART (figure 1).

Twenty-six women (11.1%) had immunological failure after 12 months on ART. No
difference (trend test) was found by the presence or absence of NVP (p=0.08) or 3TC
resistance mutations at week 4 PP (p=0.23) (figure 2). The median absolute CD4+ count
increase was 238 cells/mm’ overall (IQR: 129-346): +230 cells mm’ (IQR: 124-342) in 19
women with NVP resistance mutations and +184 cells/mm’ (IQR: 129-264) in 11 women
with 3TC resistance mutations.

After 12 months on ART, 219/235 (93.2%) women had a plasma sample available for
HIV-RNA measurement. Among these women, 42 women (19.2%) had virological failure.

Virological failure was not different (trend test) according to the presence or absence of NVP
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resistance mutations at week 4 PP (p=0.24) (Figure 2). The frequency of virological failure
was higher in women exposed to 3TC with viral resistance mutations at week 4 PP (50%)
compared to women exposed to 3TC without viral resistance mutations (19.0%) and to
women not exposed to 3TC (16.3%) (p=0.04) (Figure 2).
Viral resistance at 12 months

We realized 35 genotypic resistance tests among the 42 women with virological failure
at 12 months. Among these, 18 (51.4%) had at least one viral resistance mutation (six exposed
to sc(ZDV+3TC)+sdNVP, six to scZDV+sdNVP, one to sc(ZDV+3TC) and five not
exposed). The relationship between the resistance profile at week 4PP in women who
received PMTCT regimens and the occurrence of viral resistance mutations at 12 months on
ART are summarized in Table 2. Neither NVP resistance nor 3TC resistance acquired after
PMTCT exposure was associated with the occurrence of detectable viral resistance mutations
at 12 months on ART (data not shown).
Factors associated with treatment failure

In multivariate analysis (Table 3), factors associated with virological failure were poor
self-reported adherence (aOR 12.7, CI 3.0-53.9), 3TC resistance mutations at 4 weeks PP
(aOR 6.9, 95% CI 1.1-42.9) and a baseline CD4+ count <200/mm’ (aOR 0.3, CI 0.2-0.8),
controlling for resistance mutations and exposure to NVP, maternal age, WHO clinical stage
and hemoglobinemia at baseline. 3TC-exposed women who did not develop resistance
mutations PP were not at increased risk of virological failure (p=0.11 in adjusted analysis).
Exposure to sdNVP was not associated with virological failure (aOR 1.8, 95% CI 0.5-6.5 for
NVP resistance mutations). Poor adherence was the only factor significantly associated in
multivariable analysis with immunological failure (aOR 12.3, 95% CI 3.2-47.8) (Table 4) and
with overall failure (aOR 25.89, 95% CI 7.40-90.61) (data not shown). Neither 3TC nor NVP

resistance mutations were associated with immunological and overall failures at 12 months.
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No interaction was found between the main variables of interest (viral resistance to NVP and
to 3TC) for all models. Results remained unchanged in terms of relation between the three
outcomes with adherence, CD4 count and NVP resistance/exposure, when restricting the

analyses to groups 1 and 2 (data not shown).
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Discussion

In this West African cohort where CRF02 virus is predominant (13, 14) , 11.0% of women
presented immunological failure and 19.2% virological failure, 12 months after initiating

ART containing 3TC and an NNRTL

NVP resistance after sdNVP exposure was neither associated with virological nor
immunological failure at 12 months of NNRTI- based ART in this population where median
interval between PMTCT exposure and ART initiation was 21 months. This result is
consistent with the data reported from Thailand (17), Botswana (18) and Zambia (26). In
Thailand, no association was found regarding 6-month immunological and virological failure
(>400 copies/mL) as well as with a threshold of 50 copies/mL when analysis was restricted to
women for whom the interval between delivery and ART initiation was >12 months (17). In
Botswana, there was also no difference in rate of virological failure (>400 copies/mL)
between exposed and unexposed women when interval between delivery and ART initiation
was >6 months (12.0% versus 7.8% respectively, p=0.39) (18). These findings confirm the
hypothesis that NVP resistance mutations acquired after exposure to sdNVP at delivery
decline over time (27) although minority resistant species can persist for up to two years (28).

The clinical significance of these resistance profiles and their impact remain uncertain.

3TC resistance acquired through PMTCT was associated with a poorer 12-month virological
response to subsequent 3TC-containing ART, but not to immunological failure although a
trend was detected. Indeed, 3TC resistance mutations detected at week 4 PP in exposed
women increased by six-fold the risk of virological failure and by two-fold the risk of
immunological failure in comparison to unexposed women. The median duration of 3TC

exposure was 54 days and the frequency of 3TC resistance mutations was 15.1%. It was
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demonstrated in studies in France and in Cote d’Ivoire that the risk of viral resistance to 3TC
is correlated with the duration of exposure (14, 29). This is the first time the association
between the 3TC resistance-acquired with PMTCT was associated with virological failure on
ART. Thus, a key question is the positioning of 3TC in the panel of PMTCT regimens and the
frequency of occurrence of 3TC mutations when restricting the use of sc(ZDV+3TC)+sdNVP
to HIV-infected women not eligible for ART. However, our team recently reported the long-
term benefit at 18 months of sc(ZDV+3TC) starting at 32 weeks + sdNVP on the overall

reduction of MTCT (30).

This study confirms that the addition of 3 days of PP (ZDV+3TC) to prepartum
sc(ZDV+3TC) starting at 32 weeks plus sdNVP in intrapartum, compared to scZDV starting
at 36 weeks in prepartum plus sdNVP in intrapartum, reduced the rate of NVP resistance from
38.1% to 4.3%. This finding confirms previous reports in Cote d’Ivoire and in South Africa

where the rate of NVP resistance mutations fell respectively from 33.3% to 1.14 % and from

60% to. 10-12% with sdNVP followed by 4 or 7 days of ZDV+3TC (14, 19).

We observed a median increase of 238 cells/mm’ of the CD4+ count at 12 months on ART.
This observation is comparable to the data reported in Zambia with an increase of 201 cells at

12 months (26).

The consistent factor in predicting virological and immunological failure was poor adherence
to ART. We used a self-reported technique to measure adherence; this method is used by 66%
of African centers publishing on adherence and by 71% of North American centers (31). In a
Uganda study, viral load >1000 copies/mL was associated with both pill count <95% (aOR

10.6, 95% CI 2.5-45.7) and medication possession ratio of <95% (aOR 9.4, 95% CI 3.4-26.2)
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at 12 months (32). Of notice, the impact of adherence on virological failure after ART
initiation was not documented in the three important studies of the relation between exposure
to sdNVP and response to treatment (17, 18, 26). We suggest adherence be systematically

investigated and reported in subsequent reports on this issue.

Three critiques can be formulated to our study:

First, we did not perform viral load analyses with ultra-sensitive assays as it was not routinely
available for treatment monitoring in Abidjan. Lockman et al reported that there was no
difference between exposed and unexposed groups when performing a viral load ultra-
sensitive assay (18). Second, our study is slightly underpowered. Indeed, based on ours
findings, we would have needed at least 171 women in each group to detect any statistical
difference in virological failure with 80% power between the women exposed to NNRTI or
not. But the associations identified were consistent and coherent with previous reports.
Finally, we did not perform an analysis stratified by time interval between PMTCT exposure
and ART initiation because the median time interval was 21 months. However, it is likely that
our study context reflects better the current field conditions of ART initiation in women PP

than previous reports.

In practice, clinicians should prescribe seven days of ZDV+3TC in PP following sdNVP to
reduce the emergence of NVP resistance mutations (1). The use of sc(ZDV+3TC) in
prepartum is a concern from a viral resistance and future treatment perspective, based on ours
findings. This is likely to be explained by the joint effect of two drugs with low genetic

barrier and the probable acquisition of minority variants resistant to NVP.
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In conclusion, NNRTI-based ART initiated >1 year after PMTCT exposure including sdNVP
remains a good therapeutic option at least for the first 12 months of treatment. This may be
particularly relevant when such PMTCT regimens are restricted to women who do not need
ART (33), with probably a greater chance of viral control and thus a lower risk of viral

resistance.



yduosnuew Joyine vH

5
%)
)
-
3
(]
o
=t
\I
o
N
~
w
<
()
-
0,
o
S
=

17

Acknowledgment

The MTCT-Plus care and treatment programme in Abidjan is supported by the MTCT-Plus
Initiative through the International Centre for AIDS care and treatment Programs (ICAP) at
the Columbia University Mailman School of Public Health, New York, NY, USA. The
MTCT-Plus Initiative is funded by several private US foundations (www.mtctplus.org).

The ANRS 1201/1202 Ditrame Plus trial on which the MTCT-Plus Abidjan programme was
built is funded by the Agence Nationale de Recherches sur le Sida et les hépatites virales
(ANRS, Paris, France), with additional support from the French Charity Sidaction (Paris,
France).

Didier Ekouevi was a fellow of the French Charity Sidaction and is a fellow of the European
and Developing countries Clinical Trials Partnership (EDCTP) since 2005. Renaud Becquet
was a fellow of the French Ministry of Education, Research and Technology and is now a
fellow of the French Charity Sidaction. This project received additional unrestricted financial
support from GlaxoSmithKline.

The authors wish to acknowledge Wendy Snowden and Edde Loeliger for their useful
comments on early versions of the manuscript.

No conflict of interest was declared by the authors.



1duasnuew Joyine vH

=
0
®
=]
E
o
o
(=Y
~
(o]
N
IS
w
<
®
—=J
@,
o
=
=

10

REFERENCES

10.

11.

WHO. Antiretroviral drugs for treating pregnant women and preventing HIV infection in infants
in resource-limited settings: towards universal access. Recommendations for a public health
approach. 2006 Available from: http://www.who.int/hiv/pub/guidelines/pmtct/en/index.html.
Accessed date 22 June 2007.

Dabis F, Ekpini ER. HIV-1/AIDS and maternal and child health in Africa. Lancet
2002;359(9323):2097-104.

Dabis F, Msellati P, Meda N, Welffens-Ekra C, You B, Manigart O, et al. 6-month efficacy,
tolerance, and acceptability of a short regimen of oral zidovudine to reduce vertical transmission
of HIV in breastfed children in Cote d'Ivoire and Burkina Faso: a double-blind placebo-controlled
multicentre trial. DITRAME Study Group. DIminution de la Transmission Mere-Enfant. Lancet
1999;353(9155):786-92.

Wiktor SZ, Ekpini E, Karon JM, Nkengasong J, Maurice C, Severin ST, et al. Short-course oral
zidovudine for prevention of mother-to-child transmission of HIV-1 in Abidjan, Cote d'Ivoire: a
randomised trial. Lancet 1999;353(9155):781-5.

Guay LA, Musoke P, Fleming T, Bagenda D, Allen M, Nakabiito C, et al. Intrapartum and
neonatal single-dose nevirapine compared with zidovudine for prevention of mother-to-child
transmission of HIV-1 in Kampala, Uganda: HIVNET 012 randomised trial. Lancet
1999:354(9181):795-802.

Shaffer N, Chuachoowong R, Mock PA, Bhadrakom C, Siriwasin W, Young NL, et al. Short-
course zidovudine for perinatal HIV-1 transmission in Bangkok, Thailand: a randomised
controlled trial. Bangkok Collaborative Perinatal HIV Transmission Study Group. Lancet
1999;353(9155):773-80.

Chaisilwattana P, Chokephaibulkit K, Chalermchockcharoenkit A, Vanprapar N, Sirimai K,
Chearskul S, et al. Short-course therapy with zidovudine plus lamivudine for prevention of

mother-to-child transmission of human immunodeficiency virus type 1 in Thailand. Clin Infect
Dis 2002;35(11):1405-13.

Petra study team. Efficacy of three short-course regimens of zidovudine and lamivudine in
preventing early and late transmission of HIV-1 from mother to child in Tanzania, South Africa,
and Uganda (Petra study): a randomised, double-blind, placebo-controlled trial. Lancet
2002;359(9313):1178-86.

Lallemant M, Jourdain G, Le Coeur S, Mary JY, Ngo-Giang-Huong N, Koetsawang S, et al.
Single-dose perinatal nevirapine plus standard zidovudine to prevent mother-to-child transmission
of HIV-1 in Thailand. N Engl J Med 2004;351(3):217-28.

Dabis F, Bequet L, Ekouevi D, Viho I, Sakarovitch C, Becquet R, et al. Field efficacy of
zidovudine, lamivudine and single-dose nevirapine to prevent peripartum HIV transmission.
AIDS 2005;19(3):309-318.

Moodley D, Moodley J, Coovadia H, Gray G, McIntyre J, Hofmyer J, et al. A multicenter
randomized controlled trial of nevirapine versus a combination of zidovudine and lamivudine to

reduce intrapartum and early postpartum mother-to-child transmission of human
immunodeficiency virus type 1. J Infect Dis 2003;187(5):725-735.



1duasnuew Joyine vH

5
%)
)
-
3
o
o
=t
\I
o
N
~
w
<
()
-
0,
o
S
=

12.

13.

14.

15.

16.

17.

18.

19.

20.

2].

22.

1>

Arrive E, Newell ML, Ekouevi DK, Chaix ML, Thielbaut R, Masquelier B, et al. Prevalence of
resistance to nevirapine in mothers and children after single-dose exposure to prevent vertical
transmission of HIV-1: a meta-analysis. Int J Epidemiol 2007; doi: doi:10.1093/ije/dym104.

Chaix ML, Ekouevi DK, Peytavin G, Rouet F, Tonwe-Gold B, Viho I, et al. Impact of Nevirapine
(NVP) Plasma Concentration on Selection of Resistant Virus in Mothers Who Received Single-
Dose NVP To Prevent Perinatal Human Immunodeficiency Virus Type 1 Transmission and

Persistence of Resistant Virus in Their Infected Children. Antimicrob Agents Chemother
2007;51(3):896-901.

Chaix ML, Ekouevi DK, Rouet F, Tonwe Gold B, Viho I, Bequet L, et al. Low risk of nevirapine
resistance mutations in the prevention of mother-to-child transmission of HIV-1: Agence
Nationale de Recherches sur le SIDA Ditrame Plus, Abidjan, Cote d'Ivoire. J Infect Dis
2006;193(4):482-7.

Eshleman SH, Becker-Pergola G, Deseyve M, Guay LA, Mracna M, Fleming T, et al. Impact of
human immunodeficiency virus type 1 (hiv-1) subtype on women receiving single-dose
nevirapine prophylaxis to prevent hiv-1 vertical transmission (hiv network for prevention trials
012 study). J Infect Dis 2001;184(7):914-7.

Eshleman SH, Jackson JB. Nevirapine resistance after single dose prophylaxis. AIDS Rev
2002;4(2):59-63.

Jourdain G, Ngo-Giang-Huong N, Le Coeur S, Bowonwatanuwong C, Kantipong P, Leechanachai
P, et al. Intrapartum exposure to nevirapine and subsequent maternal responses to nevirapine-
based antiretroviral therapy. N Engl J Med 2004;351(3):229-40.

Lockman S, Shapiro RL, Smeaton LM, Wester C, Thior I, Stevens L, et al. Response to
antiretroviral therapy after a single, peripartum dose of nevirapine. N Engl J Med
2007;356(2):135-47.

Mclntyre J, Martinson N, Boltz V. Single dose Nevirapine combined with a short course
Combivir for prevention of mother-to-child transmission of HIV-1 can significantly decrease the
subsequent development of maternal and infant resistant virus (abstract TuFo2004). In: 3rd IAS
conference, Rio de Janeiro, Brazil, 24-27 July, 2005.

Giuliano M, Palmisano L, Galluzzo CM, Amici R, Germinario E, Okong P, et al. Selection of
resistance mutations in pregnant women receiving zidovudine and lamivudine to prevent HIV
perinatal transmission. Aids 2003;17(10):1570-2.

Myer L, Rabkin M, Abrams EJ, Rosenfield A, El-Sadr WM. Focus on women: linking HIV care
and treatment with reproductive health services in the MTCT-Plus Initiative. Reprod Health
Matters 2005;13(25):136-46.

Rouet F, Ekouevi DK, Chaix ML, Burgard M, Inwoley A, Tony TD, et al. Transfer and evaluation
of an automated, low-cost real-time reverse transcription-PCR test for diagnosis and monitoring of

human immunodeficiency virus type 1 infection in a West African resource-limited setting. J Clin
Microbiol 2005;43(6):2709-17.



1duasnuew Joyine vH

5
%)
)
-
3
o
o
=t
\I
o
N
~
w
<
()
-
0,
o
S
=

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

pAY

Agence Nationale de Recherches sur le Sida et les hépatites virales (ANRS). Echelle ANRS de
cotation de gravité indésirables des événements indésirables cliniques graves chez l'adulte.
Septembre 2003. Available from: www.anrs. fr/index.php/article/articlelist/346. Accessed date 22
June 2007.

Pasquier C, Millot N, Njouom R, Sandres K, Cazabat M, Puel J, et al. HIV-1 subtyping using
phylogenetic analysis of pol gene sequences. J Virol Methods 2001;94(1-2):45-54.

Egger M, May M, Chene G, Phillips AN, Ledergerber B, Dabis F, et al. Prognosis of HIV-1-
infected patients starting highly active antiretroviral therapy: a collaborative analysis of
prospective studies. Lancet 2002;360(9327):119-29.

Chi BJ, Sinkala M, Stringer EM, Cantrell RA, Mtonga V, Bulterys M, et al. Early Clinical and
immune response to NNRTI-Based antiretroviral therapy among women with prioir exposure to
single-dose nevirapine. AIDS 2007;27:957-64.

Eshleman SH, Mracna M, Guay LA, Deseyve M, Cunningham S, Mirochnick M, et al. Selection
and fading of resistance mutations in women and infants receiving nevirapine to prevent HIV-1
vertical transmission (HIVNET 012). AIDS 2001;15(15):1951-7.

Flys T, Nissley DV, Claasen CW, Jones D, Shi C, Guay LA, et al. Sensitive drug-resistance
assays reveal long-term persistence of HIV-1 variants with the K103N nevirapine (NVP)
resistance mutation in some women and infants after the administration of single-dose NVP:
HIVNET 012. J Infect Dis 2005;192(1):24-9.

Mandelbrot L, Landreau-Mascaro A, Rekacewicz C, Berrebi A, Benifla JL, Burgard M, et al.
Lamivudine-zidovudine combination for prevention of maternal-infant transmission of HIV-1.
Jama 2001;285(16):2083-93.

Leroy V, Ekouevi D, Dequae-Merchadou L, Viho I, Becquet T, Tonwe-Gold B, et al. 18-month
effectiveness of short-course perinatal antiretroviral regimens combined to infant-feeding
interventions for PMTCT in Abidjan, Céte d’Ivoire. DITRAME PLUS ANRS 1201/1202 2001-
2005 (Abstract no. THACO010). In: XVI International AIDS Conference, Toronto Canada, 14-18
August 2006.

Mills EJ, Nachega JB, Buchan I, Orbinski J, Attaran A, Singh S, et al. Adherence to antiretroviral
therapy in sub-Saharan Africa and North America: a meta-analysis. Jama 2006;296(6):679-90.

Weidle PJ, Wamai N, Solberg P, Liechty C, Sendagala S, Were W, et al. Adherence to
antiretroviral therapy in a home-based AIDS care programme in rural Uganda. Lancet
2006;368(9547):1587-94.

Tonwe-Gold B, Ekouevi DK, Viho I, Amani-Bosse C, Toure S, Coffie P, et al. Antiretroviral
treatment and prevention of peripartum and postnatal HIV transmission in West Africa:
Evaluation of a two-tiered approach. PLOS Medicine 2007;4(8):¢257.



