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Disease status Intervention mother

CD4 < 200
or HIV stage 4

PROSPECTIVE COHORT
ZDV+3TC+NVP (continued ART from 16 wks)

200 ≤ CD4 ≤ 500
and HIV stage < 4

RANDOMIZATION at 28-36 weeks pregnancy

ZDV+3TC+LPV/r (until 6 months post partum)

Study Outline Study Outline –– Intervention MotherIntervention Mother
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ZDV+3TC+LPV/r (until 6 months post partum)

OR

ZDV (until labour) + sdNVP
(+ ZDV+3TC for one week after delivery)*

CD4 > 500
and HIV stage < 4

PROSPECTIVE COHORT
ZDV (until labour) + sd-NVP

•Amendment introduced during the course of study



Primary objectivesPrimary objectives

Compare efficacy and safety of triple-ARV and 
short-ARV MTCT-prophylaxis with regard to:

– Efficacy: HIV-transmission and infant mortality (IAS 

Kesho Bora Interim Results Jul10/Slide 3

– Efficacy: HIV-transmission and infant mortality (IAS 
2009)

– Safety: Incidence of severe adverse events in mothers 
and children (IAS 2009)

– Safety: AIDS-free survival of mothers at 18 
months following delivery



Study sitesStudy sites

Bobo Dioulasso, Burkina Faso :

Centre Muraz – Nicolas Meda

Mombasa, Kenya :

International Centre for Reproductive 

Health – Stanley Luchters/Marcel Reyners

Nairobi, Kenya:
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University of Nairobi – Ruth Nduati

KwaDabeka, South Africa:

University of KwaZulu-Natal – Nigel 

Rollins/Kevi Naidu

Somkhele, South Africa:

Africa Centre (AFC) – Marie-Louise Newell

Bobo Dioulasso

KwaDabeka

Mombasa
Nairobi

Somkhele



Flowchart Flowchart –– Randomized Controlled TrialRandomized Controlled Trial

Screened for RCT
n=882

Enrolled in error
n=10

Delivered before allocation
n=17

200 ≤ CD4 ≤ 500 and 
HIV stage < 4

Not randomized, allocated
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HIV stage < 4
n=855

short course 
N=31

Triple ARV
n=412

Short
n=412



All infants:All infants:
HIV infectionsHIV infections

Log rank test p = 0.029
(stratified on centre and intention to BF) 
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Triple Short
Events 
(cum) /
at risk

Rate 
(95% CI)

Events 
(cum) /
at risk

Rate 
(95% CI)

Reduc
-tion

Birth 7/394 1.8 (0.9, 3.7) 10/402 2.5 (1.3, 4.6) 28%

6 weeks 13/375 3.3 (1.9, 5.6) 20/374 5.0 (3.3, 7.7) 34%

6 months 19/349 4.9 (3.1, 7.6) 33/339 8.4 (6.0, 11.6) 42%

12 months 21/333 5.4 (3.6, 8.1) 37/305 9.5 (7.0, 12.9) 43%

No major safety concerns up to 12 months post-delivery



Use of ARVs for treating Use of ARVs for treating 
pregnant women and pregnant women and 
preventing HIV infection in preventing HIV infection in 
infantsinfants

Infant feeding in Infant feeding in 
the context of the context of 
HIVHIV

Revised WHO recommendations Revised WHO recommendations 
(November 2009)(November 2009)

IAS Conference, CapeIAS Conference, Cape--Town Town 
(July 2009)(July 2009)
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"For the first time, WHO recommends that 
HIV-positive mothers or their infants take 
ARVs while breastfeeding to prevent HIV 
transmission"



Maternal disease progressionMaternal disease progression
to 18 months post deliveryto 18 months post delivery
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to 18 months post deliveryto 18 months post delivery



DefinitionsDefinitions

Progression
– Stage 4 or CD4<200 (indication for ART as per previous 

guidelines)
Women censored if ART initiated before stage 4 or CD4<200
All women included

Stage 3 or CD4<350 (indication for ART as per current 
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– Stage 3 or CD4<350 (indication for ART as per current 
guidelines)

Women censored if ART initiated before Stage 3 or CD4<350
Only women enrolled with Stage 1-2 and CD4>350 included

Time Origin
– From date of delivery
– From date of cessation of ARV prophylaxis



Rates of followRates of follow--up of mothers up of mothers 
to 18 months postpartumto 18 months postpartum
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Mothers' CharacteristicsMothers' Characteristics

Triple
n=412

Short
n=412

Age (mean years) 27 27
Primigravid (%) 18.0 18.0

At least primary education (%) 85.4 84.7

Working (%) 32.8 27.7
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Working (%) 32.8 27.7

Married/regular partner (%) 95.2 97.1

Enrolment CD4 (median cells/mm3) 336 339

Enrolment viral load 
(log10 copies/ml)

4.23 4.21

Duration of ARV prophylaxis 
(median weeks)
- before delivery 6.0 6.4

- after delivery 19.0 NA



Median CD4 changes over time per study arm*Median CD4 changes over time per study arm*
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* Data censored at ART initiation
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Screening Delivery 6 months 12 months 18 months

CD4-Triple CD4-Short



Median LogMedian Log1010 Viral LoadViral Load
Changes over time per study arm*Changes over time per study arm*
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* Data censored at ART initiation
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Rates of Progression to Stage 4 or CD4<200 Rates of Progression to Stage 4 or CD4<200 -- All womenAll women
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Short-ARV (408) 6.4% (362) 11.8% (303) 19.6%

Triple-ARV (405) 2.8% (376) 6.1% (332) 12.4%

Rate of progression from delivery

6 months    12 months     18 months

P=0.003

Stop ARV

Stop ARV
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Rate of progression from stopping ARV-prophylaxis

6 months    12 months     18 months

Short-ARV 6.4% 11.8% 19.6%

Triple-ARV (386) 2.6% (358) 7.9% (213) 14.7%

P=0.159

Stop ARV



Rates of Progression to Stage 4 or CD4<200 Rates of Progression to Stage 4 or CD4<200 
Women CD4<350 at entryWomen CD4<350 at entry
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Short-ARV arm

Triple-ARV arm

Short-ARV (226) 10.6% (192) 20.0% (152) 32.4%

Triple-ARV (226) 4.9% (209) 10.1% (186) 20.4%

Rate of progression from delivery

6 months    12 months     18 months

P=0.002

Stop ARV
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Time since delivery  (weeks)
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Time since end of ARV-prophylaxis  (weeks)

0.
60

0.
65

0.
70

0.
75

0.
80

0.
85

0.
90

0.
95

1.
00

P
ro

po
rti

on
 n

ot
 p

ro
gr

es
se

d

Short-ARV arm

Triple-ARV arm 

Rate of progression from stopping ARV-prophylaxis

6 months    12 months     18 months

Short-ARV (226) 10.6% (192) 20.0% (152) 32.4%

Triple-ARV (217) 4.7% (199) 12.0% (107) 25.9%

P=0.107

Stop ARV



Rates of Progression to Stage 3 or CD4<350Rates of Progression to Stage 3 or CD4<350
Women with CD4>=350 at entryWomen with CD4>=350 at entry
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Short-ARV arm

Triple-ARV arm

Short-ARV (182) 12.0% (151) 15.7% (129) 24.1%

Triple-ARV (179) 2.9% (162) 6.1% (138) 10.4%

Rate of progression from delivery

6 months    12 months     18 months

P=0.002
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Rate of progression from stopping ARV-prophylaxis

6 months    12 months     18 months

Short-ARV (182) 12.0% (151) 15.7% (129) 24.1%

Triple-ARV (168) 3.7% (152) 8.2% (98) 9.5%

P=0.013



BENEFITS

• MTCT risk 
+++

RISKS
• Safety OK
• Disease progression OK 
• Resistance ?

Conclusions
Balance of Benefits and Risks of Triple-ARV 
Prophylaxis:
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High rate of progression to CD4<200 (both arms) if CD4 at entry 
<350
– Reinforces WHO recommendations to treat from 350

High rate of progression to CD4<350 (both arms) if CD4 at entry 
>350 
Stresses importance of early initiation of therapy in pregnant 
women, or women desiring pregnancy

+++ ?



UNIVERSITY OF NAIROBI

Participating InstitutionsParticipating Institutions Financial SupportFinancial Support
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UNIVERSITY OF NAIROBI
COLLEGE OF HEALTH SCIENCES

SCHOOL OF MEDICINE



The Kesho Bora TeamThe Kesho Bora Team
STUDY SITES
Bobo Dioulasso, Burkina-Faso (Centre Muraz)
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Paulin Fao, Clarisse Gouem – Study Coordinators
Paulin Somda, Hervé Hien, Elysée Ouedraogo – Investigators
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Durban, South Africa (University of KwaZulu-Natal)
Nigel Rollins, Kevi Naidu – Principal Investigators
Lynne McFetridge – Study Coordinator
Johannes Viljoen – Laboratory Coordinator

Mombasa, Kenya (International Centre for Reproducti ve Health)
Stanley Luchters, Marcel Reyners – Principal Investigators
Eunice Irungu – Study Coordinator

STUDY COORDINATION 
World Health Organization, Switzerland

Isabelle de Vincenzi – Study Coordinator
Philippe Gaillard – Site Coordinator
Tim Farley – Project Manager
Ndema Habib – Statistician
Sihem Landoulsi – Data Management

SUPPORTING INSTITUTIONS
Université Montpellier 1, EA 4205 and CHU Montpelli er, Laboratoire 

de Bactériologie-Virologie, Montpellier, France
Philippe Van de Perre – Laboratory Coordination

Centre Muraz, Burkina-Faso
Francois Rouet – Site Laboratory Coordination and Quality Assurance
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Eunice Irungu – Study Coordinator
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Institutes of Health, USA
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Agence Nationale de Recherche sur le SIDA, France
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International Centre for Reproductive Health, Belgi um
Patricia Claeys – Sponsor Representative and Co-investigator


