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NICHD/HPTN 040: Study Regimens and Dosin
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% Study Drug Regimen Started Within 48 Hrs of Birth
©| Arm 1 BETA ZDV x 6 wk 1 557 +« ZDV x 6 weeks 12 mg po BID if BW >2 kg
c (ZDV 8 mg po BID if BW <2 kg
S control)
g 2 557 « ZDV as above
= Arm 2 BUESTA ZDV x 6 wk (Zov/ « NVP: 1% dose within 48 hr of birth (birth-48 hrs)
NVP) 2™ dose 48 hrs after 1%
= a ﬁ ﬁ 3" dose 96 hrs after 2¢
—NVP dose: 12 mg po if BW >2 kg
8 mg po if BW <2 kg
Arm 3 BILETAS ZDV x 6 wk
3 557 « ZDV as above
~ navir x (ZDV! » 3TC + NFV daily for 2 weeks
——— HEL Vet SRR v aTcs -3TC dose. 6 mg po BID if BW >2 kg
:;9331 ; HIV NFV) 4 mg po BID if BW <2 kg
Infection —-NFV dose: 200 mg po BID if BW >3 kg
Formula-Fed Status 150 ma po BID if BW >2 and <3 kg

o 100 mg po BID if BW <2 kg




NICHD/HPTN 040: In Utero & Intrapartum MTCT at 3 Mos
Nielsen-Saines K et al. 18" CROI, Boston, 2011 Abs 124LB
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ZDV vs ZDVINVP:
ZDV vs ZDVI3TC/NFV.

intrapartum, p= 0.045; Overall MTCT, p=0.034
Intrapartum, pa 0.045; Overall MTCT, p=0.034
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Uninfected at Birth (IP MTCT Only) by Treatment Arm
Nielsen-Saines K et al. 18" CROI, Boston, 2011 Abs 124LB
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NICHD/HPTN 040: In Utero & Intrapartum MTCT at 3 Mos
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NICHD/HPTN 040: Risk Factors for MTCT
Adjusted Multivariate Logistic Regressmn Analysis
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NICHD/HPTN 040: Number infants with
Grade 3/4 Laboratory Adverse Events by Treatment Arm
Tréso sinhvéisé lwongLop3 /4
phong thi nghiém tac dung phu kién cua Arm Diéu tri
Posisan Shines Kot )15 CROL Boston, 2011 Abs 1265

NICHD/HPTN 040: Summary tém tat

+  IntrapartumMTCT significantly reduced in 2 & 3-drug arms compared to ZDV alone

n(p

ZDV/3T

Lab Abnormality

ZDV  ZDV; C/NFV Total

XN bd

Anemia sube miu

«  Ovell HIV MTCT(in utero + intrapartum) also significantly lower in the 2 & 3-drug arms vs ZOV.

*  MTCT nsk factors were study arm and maternal RNA,

p Value + ' Infarts at high fisk of HIV infection {i.e:, bom to mothers who received no ARV durng pregnancy)
should recene a 2 or 3-drug ARV regimen starting as soon as possitie after birth to reduce HIV
infection risk

153 131 147 431  0.31 Tonicity profile (less neutropenia) and sase of use suggests a 2-drug regimen ZDV/NVE may be
preferable (resistance testing is ongong).
i Treng chuée da MTCT gim ddng b & 7 & 300l cinh tary 50 win 2DV mat mink

Neutropenia 93 84 @ 330 <0.0001 N Chy MTCT HV (40 g 8- 1 o < WD 040 10 2 8 3t oy v5 2DV

Bach chu gibm MTCT e 0 nguy oo 0 A oe ngfeén Gy GAnh 1y vit me RNA
Tré s sivh o nguy oo shedm MV a0 (M d, durocsnh fa bl céc ba me khing nhin rotddy 1t ARY treng Ky mang
%%wnw«MWto&wmmvzw:uobcNld&u(wmcémrawmsmaéo(\mwww

Elevated AST 18 " 14 43 0.43 ©4c ich o rhin ( gidm bach clu) v SF s dung cho mét ché @9 2-thube 2DV / VP co thd durgc s chudng hon

ASTHing (chdng thi nghvém dang duroc bién hanh)

Thrombocytopenia 9 7 10 26 0.75

Tibu chu gam (< 75,000 )

HPTN 046 Study Design

HPTN 046: Randomized Infants & Maternal Characteristics

Phase I, randomozed doubte blind,
placebo-controlled study in

breastfeeding infants born to HIV-infected mothers
Giat doan ¥, ngdu nhidn mi a1
kitm <ot g4 o ocPeimary Endpoint
Birth 6 weeks @0 i sis me b s ra i o3 me @ onths

18 months .

Coovadia H etal. 18" CROI, Boston, 2011 Abs 123LB

* 1522 breastied, uninfeded infants boen %0 1 505 HVunfected mothers randomized al oge 6 wesks
- N=T5 extended newapne
- N=163placebo

s Motters on ART lor own heath
- al andomzabon 29% in sach study amm
-~ atGmonths 31% In estendad NVP, 32% n plhcebo arm

Medan malerral CO4+ court at randomizaton (6 wks PP)

I [ |
N=759

Extended NVP through 8 mos Follow-up

sCN=763

14 Placebo through 6 mos

Follow-up

Breastfeeding we con bing stame

Exiended NVP o 560 celdsimm?
l Placebo armmc 528 cefsimm®

* Moo=t infarts weaned betveen ages 6 and 12 mos

I * 1 522 s sl e, khéng niwdm 1,505 b sich ra tr ba me nhdm HY ngu rbstn & 83 tud 6 ndn
N = 159 mé réng nevrapee
N = 763 g chror
* Bame wt ART cho sirc khde cla néng:
tai ngdu ntetn: 25% rong mé carh tay nghien cdu
B rang 31% kg md g NVP, 32% & cinh 13y 98 duoe
* COM « trung Bish cia me S4m tei 208 atvin 5§ wks PP)
* M 100 canh By NVP. 560 8 baonnd
* Placebo céeh tay 526 %8 bdommd
* Hisw A trd cai e & 00 i o 6 380 12m

tma 9mo 12mo
ExtendedNVP  852% 435% 46%
Placebo 86.2% 50.7% 4.5%
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(Infants Uninfected at 6 Wks: Kaplan Meier Plot) Th&i gian dén * tré
so sinh nhiém HIV (khéng bi nhiém bénh tai 6 Wks Tré so sinh:

* Midpont between

Cumulative Probablity of HIV

HPTN 046: Cumulative % Postnatal MTCT

in Infants Uninfected at Age 6 Weeks
Coovadia H et al. 18" CROI, Boston, 2011 Abs 123LB

Kaplan Meier Lo)
it MOy A 1
Bl R Age $ mo Agedmo. Age 12mo
o Extended NVP 1.1% 1.5% 20%
103-98) 06.24) (103 1)
Flacebo 24% 29% 3%
{1229 741 (1843)
o
; - P Vs 0.048 o078 028
sSTOP

Age in Days

last neg and 1" pos PCR

HPTN 046: Infant HIV Infection Stratified by

Maternal ART Status at Randomization
(Infants Uninfected at 6 \Wks: Kaplan Meier Plot)
Coovadia H et al. 18" CROI, Boston, 2011 Abs 123LB
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% Postnatal MTCT after 6 wks
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HPTN 046: HIV Infection in Infants of Mothers

Receiving and Not Receiving ART by Arm
Coovadia H et al. 18" CROI, Boston, 2011 Abs 123LB
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Infants Bomn to Mothers Receiving
Continuous ART Postparium

Infants Born to Mothers Not Receiving
ART (Stop Ext NVP at 6 mos)

m Ext NVP ® Placebo
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HPTN 046: HIV Infection in Infants of Mothers

Not on HAART by CD4 count and Study Arm
Coovadia H et al. 18" CROI, Boston, 2011 Abs 123LB

% Postnatal Transmission (95% CI) after Age 6 Weeks
Age 6 mos Age 9@ mos Age 12 mos

CD4 i CD4 | CD4 | CD4 | CD4 | cCD4
<350 | 2350 | <350 | 2350 | <350 | 2350 |

Extended | 48% © 0.7% | 7.5% D 0.9% | 89% | 1.5% |
NVP (0.29.4) : (0-1.5) | (1.7-13.3)} (0-1.9) | (2515.2)} (0.3-2.7)

Placebo 81% : 28% 81% | 33% 100% | 3.3%
(13-14.8) | (1.3-4.4) | (1.3-14.8) | (1.7-4.9) | (24-178) | (1.74.9)

P Value | 0438 | 0014 | 0901 . 0.014 | 0831 . 0.079

WHO Guidelines: CD4 <350: ART-Eligible for Own Health (ARV for treatment)

HPTN 046:; HIV Infection in Infants of Mothers

Not on HAART by CD4 count and Study Arm
Coovadia H et al. 18" CROI, Boston, 2011 Abs 123LB

[ Mothers With CO4<350, n0 ART |

wExt NVP = Placebo

p= 0.43 0.90
8.1% 75481%

G mos S mos
Age

p= 0.83
10.0%

12 mos

[ Mothers With CD4>350, ng ART |
WEXNVP  ®Placebo

p=0014 p=0014 p=0079

28% 33%  33%

& mos 9mos 12mos
Age

CD4 >350: ART-Ineligible (ARV use for prophylaxis only)

WHO Guidelines: CD4 <350: ART-Eligible for Own Health (ARV for treatment)
CD4 >350: ART-Ineligible (ARV use for prophylaxis only)

Cumulative Postnatal MTCT in Infants Uninfected at 6 Wks:
Born to Mothers on Continued ART vs

Receiving Ext NVP Stopped at 6 mos with Mother with CD4 >350
Coovadia H et al. 18" CROI, Boston, 2011 Abs 123L8B

HPTN 046: Infant Mortality After Age 6 Weeks
Coovadia H et al. 18" CROI, Boston, 2011 Abs 123LB

= Ext NVP, stops at 8 mos; Mom CD4 >350 not on ART
® Placebo, Mom any CD4 on continuing ART
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6 mos 9 mos 12 mos
Age

o Mortality (95% Cl) after Age 6 Weeks

in Infants by Study Arm

Age 6 mos Age9mos Age 12 mos
Extended 1.2% 2.2% 3.1%
NVP (0.4-2.0) (1.1-3.3) (1.7-4.5)
Placebo 1.1% 2.6% 3.7%
(0.3-1.8) (1.5-3.8) (2.3-5.2)
P Value 0.81 0.59 0.54

Most Infant Mortality Occurred
After Age 6 Months (post-weaning)




HPTN 046: Safety

Coovadia H et al. 18" CROI, Boston, 2011 Abs 123LB

HPTN 046 Summary

Extended NVP Placebo
N=758 N=761
Overall Adverse Events (AE) 83% 83%
AE probably or definitely related 12 infants 8 infants
to study drug (1.6%) (1.1%)
Serious Adverse Events (SAE)* 19% 17%
SAE: Gr 3/4 Neutropenia 1 infant 2 infants
SAE: Gr 3/4 Increased ALT 1 infant 1 infant
SAE: Gr 3/4 Skin rash 0 0

* Most common SAEs: gastroenteritis (6%), malaria (5%),
pneumonia (3%), sepsis (1%), with no difference between study arms

LPV/r Single Drug PMTCT During Pregnancy:
PRIMEVA/ANRS 135, France
Tubiana R et al. 18" CROI, Boston, 2011 Abs. 125LB

= At age 6 months, extended NVP through 6
months compared to 6 weeks was more effective
in preventing postpartum HIV infection.

= Reduction in postpartum infection with extended
infant NVP was primarily seen among infants of
mothers not on ART and with CD4 counts >350
cells/mm? (i.e., not meeting current WHO
guidelines for treatment).

* These data support the benefits and safety of
extended NVP for infants of mothers who do not
yet require ART for their own health.

Conclusions: LPV/r Alone for PMTCT

= 105 women (Pl-naive except prior pregnancy) with RNA
<30,000/ CD4 >350 randomized at 26 wks gestation 2:1
-~ LPV/r 400/100 BID alone
—~ LPV/r 400/100 + AZT/3TC 300/150 BID

= All women got IP AZT and all infants got 4-6 wks AZT
= “Efficacy”: defined as >75% with RNA<200 at 8 wk ARV

to:

LPVir (n=69) LPV/ir+ZDV+3TC (N=36) P

Baseline HIV RNA (median; c/mL) 2052 2928 NS
Baseline CD4 (median; cells/mm3) 525 523 NS
Previous ARVs 57% 36% 0.05
HIV-1 RNA<200 c/mL 8t 8 wks BE% (95%CI 78-95)  94% (95%CI81-09) (0.18)
Change ARV due to intolerance 1.4% 1.1% 046
THIV-1 RNA<S0 c/mL at gelivery 80% (95%C1 63-88)  O7% (95%CI 86-100)  (0.01)
Infant HIV infection 0 (0%) 1(2.8%) ws~

LPV/r alone achieved satisfactory viral efficacy
after 8 weeks of ARV based on definition (75%
with <200 ¢/mL) and had lower rates of
intolerance than triple drugs.

However, at delivery, significantly lower rate
suppression to <50 with single-drug.

MTCT was very low in both arms.

Minimal transplacental passage of LPV/r raises
concern regarding adequacy of pre-exposure
prophylaxis (but all mothers got IP AZT which
crosses placenta well).



PHPT-5 Study Design (rhailand, Formula Feeding)

435 women with CD4 >250 (2350 after 5/10)

28 wks LUD-Bith 2d 1wk 6mo
BT | e ————————————————— e e s

Baby

Mom AZT + LPVir v

eaty =

Pregnancy, ARV, and
Pregnancy-Outcome
Related Abstracts

PHPT-5: AZT + Maternal/Infant NVP, Infant NVP

Only, or LPV/r for PMTCT, Thailand

Lallemant M et al. 18" CROI, Boston, 2011 Abs. 741

= 435 pregnant women had 430 live-born infants.

= Baseline characteristics similar between arms:
median entry CD4 459 (368-578); HIV RNA 4.0 (3.4-4.4);
entry gestation age 28.6 weeks (28.1-30.4).

= Study stopped early when Thailand guidelines changed
to 3 drugs regardless of CD4. MTCT rates at that time:

Study Arm MTCT at 6 Mos (ITT)

AZT-NVP/NVP 3.6% (1.2-8.2%)
AZT-PlaceboNVP  16%(0255%) P03
AZTILPV-r 1.4% (0.2-4.9%) tats

= Factors independently associated with MTCT:
duration of AP ZDV (aOR 1.8/week decrease);
viral load at delivery (aOR 2.3 per log increase)

Low Risk of MTCT Among Women on HAART
Prior to Conception: ANRS French Perinatal Cohort
Tubiana R et al. 18" CROI, Boston, 2011 Abs.735

= ~1,900 HIV-infected women in ANRS cohort who took
antepartum HAART and delivered live-born non-breastfeeding
infants with known infant HIV status, 2000-2008

MTCT Rate According to Time HAART Initiation

RNA close Before 15 trimester 2™ trimester 3 trimester P

to delivery conception @ <14 weeks 14-27 weeks >28 weeks value
Qverall 0.5% 0.6% 1.2% 2.6% <0.01
<400 cp/mL  0.1% 0.4% 0.9% 1.8% <0.01
<50cp/mL O 0 0.5% 0.8% 0.045

Conclusion: Very low MTCT risk if HAART started before
14 wks, especially if suppressed HIV RNA; but what is
optimal timing of initiation if start before 2™ trimester?



Increase in Prematurity between 1990 and 2009 in
HIV-infected Women in France
Sibiude et al. 18" CROI, Boston, 2011 Abs. 743

Increase in Prematurity between 1990 and 2009

in HIV-infected Women in France
Sibiude et al. 18" CROI, Boston, 2011 Abs. 743

= Preterm delivery increased significantly over time in French
ANRS Perinatal Cohort (n=~11,500), from 9.2% in 1990-93
to 14.3% in 2005-09; sharp rise between 1997 and 2004:

Prematunty rates

16

14 . —
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2053 2400 ", 2004 o500 Yo

Regimen/Timing ! % with Preterm Delivery
NRTI mono-prophylaxis 2,904 9.6%
NRTI dual-prophytaxis 1,664 11.3%
HAART 6,738 14.7% aOR 1.7 (1.4-2.1)
ARVs started during pregnancy 7413 11.2%
ARVs started before pregnancy 3,893 15.9% aOR 1.3(1.1-1.6)

= HAART was associated with 1.7-fold increase prematurity
= ARVs before pregnancy associated with 1.3-fold increase

Among women who received ARV, preterm delivery risk was ~ Prematurity

related to the type of ARV received and was higher for
women already on ARV at conception compared to women
starting ARV during pregnancy.

Higher Rate of Premature Deliveries Among Mothers

Randomized to LPV/r/ZDV/3TC vs. Trizivir. MmaBana Trial

Powis K et al. 18" CROI, Boston, 2011 Abs. 746

* In 1,253 women starting antepartum Pl's, preterm rate higher
with RTV-boosted than non-boosted Pls: 14.4% vs 9.1% (aHR =
2.0, 95% CI 1.1 -3.9) and also more metabolic/liver toxicity

Mma Bana Study Design:
Longer-Term Follow-Up Infant and Maternal Mortality

530 pregnant ARV-naive HIV+ women with CD4>200 randomized to
LPVI/ZDVI3TC vs. Trizivir at 26-34 wks gestation (median 27.1 wks)

Preterm delivery: spontaneous delivery live singleton at <37 wks

LPV/r arm significantly higher preterm rate (21.4%) than TZV arm
(11.8%) [p= 0.003], regardiess of gestational age at ART start (including
after adjustment for income, CD4, HIV RNA)

Preterm (but not regimen) more infant resp. disease, hosp, and death

Infant Morbidity/Mortality to 6 Months by Preterm Status & ARV Regimen
Proterm Term T2V CBV-KAL

. SORK) (oK) poieat ] (LK) (L) pahit
‘Rasp Tract infact 8(91%) 9(20% 0003 | 10{38%) 7(26%) 047
Diarrhes! Diseasa 0{NA) 12(2.7%) 0.2 8(3.a%) 311%) 0.08
Maningtis 1(1.1%) 40.9%) 10 5(1.9%) D(NA) 0.03
Sepsis A(4.6%) 1 (2.5%) 0.28 10(3.8%) 5(1.9%) 0.20
Hospraization 20(227TH) 56(127%) 002 |40{152%) 3IB(135%) o0&z

Death 6(6.6%) G(1.4%) 0.002 S(1.6%) 7 (26%) 07

3-drug prophylaxis

Antepartum/intrapartum stopped;
3 -drug prophylaxs Breastfeeding  BFsiopped Follow-up
started 26-34 wks (6 months) (6-24 months)
Trizavir HAART started
AZT/3TCIABK if treatment required
CD4 >200, randomized
Kaletra/Combivir HAART slarted
_ I treatment required _

HAART started 18-34 wks

NVP/Combivir

CD4 <200, start HAART
non-randomized




Mma Bana:

Maternal Mortality by Study Arm Through 24 Months
Shapiro RS et al. 18" CROI, Boston, MA, 2011 Abs. 747

Mma Bana:
CD4 Count by Study Arm and Time

Shapiro RS et al. 18" CROI, Boston, MA, 2011 Abs. 747

. N=5

1

N=1
N=1 l
N

Antenatal-Delivery Day 1 - 6 Months 6-24 Months
Propilasis dc
ot 6 mos
#8 of 9 deaths in randomized women occurred after 6 mos
(after 3-drug prophylaxis stopped; 5 had not restarted ART after stopping)
=0.18 for overall deaths <6 mos vs =6 mos postpartum

% Deaths

Mma Bana:
Maternal Outcomes

[ Frophylans dc
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Bty Meetr

» Mean CD4 increased all women (15% randomized women
restarted ART after stopping postpartum)
» For women with CD4 >250, CD4 increase more
with LPV/r (+86) then TZV (+46) (p=0.04)

Mma Bana:

Infant Mortality by Study Arm and Time

(ART Status, CD4 Change, Mortality) at 24 Months - ,..Sgapif? RS etal. 18" CROI, Boston, MA, 2011 Abs. 747

Shapiro RS et al. 18" CROI, Boston, MA, 2011 Abs. 747

DIC 3 drugs <6 mo 75% “EE
Contnue 3cdrugs >6mo 25% 96% 5
for ART
Restart 3 drugs for ART 9% 1% 12% -
Mean baseline CD4 366 429 436 146
Mean CD4,~ at 24 mos +134 +68 +98 +283
© Matemal death 14 (1.9%) |  6(2.1%) 3(1.1%) 5(29%)

While maternal mortality low, 89% deaths in randomized
arms occurred >6 months (after prophylaxis stopped)

N=11

mrzv
N=3 W KAL/CBY
B NVP/CBY
N=;
During BF After Weaning

» 23 of 28 (82%) infant deaths occurred after weaning
» Death rates during BF 1.76/100 pt-yrs vs
within 6 mos of weaning 5.71/100 pt-yrs, p=0.02




Mma Bana:

Infant Outcomes (HIV Infection or Death) CD4 Decline in Women Receiving 3-Drug PMTCT Stopped
in Live-Born Infants at 24 Months Postpartum — MTCT-Plus Programs in 9 Countries
Shapiro RS et al. 18" CROI, Boston, MA, 2011 Abs. 747 Ekouevi DK et al. 18" CROI, Boston, 2011 Abs 753

= Data from MTCT-Plus programs in 9 countries in Africa
and Thailand in women not eligible for ART (CD4 >250)

Infant death/HIv Total AZTI3 ZTI3TC/IABC o .
through 24 mos (N=709) (N=270 ! 3) WhO received PMTCT St°pped pOStPaﬂum-
Death 37(5.2%) | 13(4.6%) = 15(5.6%) 9 (5.8%) = Objective: describe CD4 decline in 1,583 HIV+ women
; not eligible for ART receiving 3-drug PMTCT during
HIV4 8 (1.1%) 6 (2.1%) 1(0.3%) 1(0.6%) pregnancy & stopping PP vs other PMTCT regimens.
Death or HIV+ 43 (6.2%) | 18(6.4%) = 16 (5.9%) 9 (5.8%) ~ 33.8% received short-course AZT or AZT/3TC
: - 43.5% received sd-NVP

— 10.9% received 3-drug ARV PMTCT

High infant mortality despite low HIV transmission
with weaning at age 6 months * 80.7% were WHO Stage 1 at enroliment; median CD4

5 deaths (0.7%) while BF vs 23 (3.2%) deaths post stop BF(14/23 <3 mos stop BF) 469; median follow-up, 26.1 months.




CD4 Decline in Women Receiving 3-Drug PMTCT Stopped
Postpartum — MTCT-Plus Programs in 9 Countries

EkoueviDK et al. 18" CROI, Boston, 2011 Abs 753

(K-M) Probability CD4 <350 by 24 Mos by PMTCT Regimen

in1,027 HIV+ Pregnant Women with Baseline CD4 >400
Ekouevi DK et al. 18" CROI, Boston, 2011 Abs 753

= Of women with CD4 >250 at enroliment:
- 11.6% had CD4 decline to <200 by 24 mos PP

= Of women with CD4 >400 at enroliment:

- 28.0% (24.6,31.6) had CD4 decline to <350 by 24 mos

= Entry level associated with decline to <350:

—1f CD4 400-499, overall 47.8% (41.2, 54.8) declined
~If CD4 >500, overall 18.3% (14.9, 54.8) declined

= CD4 decline was significantly associated with:
~ 3-drug PMTCT prophylaxis
~ Age 25-35 years
~ Enrolliment CD4 count

06

024

7 Decline <350 at 24 mos ] Log tark p=0 0175
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(K-M) Probability CD4 <350 by 24 Mos by PMTCT Regimen

in 332

HIV+ Pregnant Women with Baseline CD4 400-499
EkoueviDK et al. 18" CROI, Boston, 2011 Abs 753

(K-M) Probability CD4 <350 by 24 Mos by PMTCT Regimen
in 695 HIV+ Pregnant Women with Baseline CD4 >500

EkoueviDK et al. 18" CROI, Boston, 2011 Abs 753
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(K-M) Probability CD4 Decline <350 by 24 Mos PP in HIV+

Women by PMTCT Regimen and Baseline CD4 Count
EkoueviDK et al. 18™ CROI, Boston, 2011 Abs 753
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| Baseline CD4 400-499 (N=332) | | Baseline CD4 >500 (N=695)

Summary: CD4 Decline in Women Receiving 3-Drug
PMTCT Stopping Postpartum

Multivariate Analysis: Variables, including PMTCT Regimen,

Associated with Progression to CD4 <350

in HIV+ Pregnant Women with Enrollment CD4 >250

EkoueviDK etal. 18™ CROI, Boston, 2011 Abs 753

Variable

Adjusted HR

P Value

PMTCT regimen: None/notdocumented 1.7(1.1-2.6) 0.02
sdNVP 1.7(1.2-2.3) 0.001
Short-course ARV 1.0 -
Triple drugs 22(1533) <0.0001
Age (yrs): <25 1.0 -
25-3 14(1.1-19) 0.02
31-35 1.6(1.1-2.3) 0.01
36-40 14(09-22) 0.16
Enroliment CD4 (cells/uL): 400-499 10 -
500-650 05(04-07) <0.0001
>650 0.3(0.2-04) <0.0001
Enroliment WHO Stage: Stage 1 1.0 -
Stage 2 1.3(0.9-1.8) 0.1
Stage 3 16(0927) 009
#t Kesho Bora Study

Kesho Bora Study Group. XVIIl IAS Conf, Vienna, July 2010 Abs ThLB B105

+ Pregnant women with CD4 >400 receiving antepartum
triple ARV PMTCT (stopped PP) had 2.2-fold increase in
decline to CD4 <350 at 24 mos than those on other
PMTCT regimens (36% triple ARV vs 22% AZT/sdNVP
and 28% sdNVP).

+ Regardless of PMTCT regimen, women with CD4 400-
499 were at higher risk of CD4 decline than those with
CD4 >500 (48% vs 18% respectively).

+ CD4 decline was independently associated with triple
ARV PMTCT, baseline CD4 and age 25-35 yrs.

+ While needing confirmation, these data suggest
pregnant women with baseline CD4 <500 would benefit
from initiating lifelong ART.

77% breastfed, median 21 wks 5 50 o Delivery (1wk] 6.5 months f/uto 18 mos
<50% exclusive to 3 mos N L ‘ L 1
f ¥ T | 1
ARM L AZT/SINVP (N=411) | canwe
vor IR 1
CcD4 7 Pt vvr
200-500. Baby b
824 ® e
HIV+ ARM 2 Triple (N=413)
pregnant
wormen \Mom
wdNvP
Baby ?fn

-

« Companson of progression from delivery to 18 months — compares 6 mos
postpartum drugs in triple ARV group to no postpartum drugs in AZT group

+ Comparison from time of stopping triple ARV allows a comparison of
progression in both groups off ARVs.



Kesho Bora: Mothers' Characteristics

Triple AZT/sdNVP
n=412 n=412
Age (mean years) 27 27
Primigravid (%) 18.0 18.0
At least primary education (%) 854 847
Working (%) 328 27.7
Married/regular partner (%) 952 971
Enroliment CD4 (median cells/mm?) 336 339
ggg"l"g:g}e;',ﬁ'n'“d 423 421
Duration of ARV prophylaxis
{median weeksf
- before delivery 6.0 6.4
- after delivery 19.0 NA

Kesho Bora: Median Maternal Log,, Viral Load Changes

Over Time by Study Arm*
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* Data censored at ART initiation

Kesho Bora: Maternal Median CD4 Changes

Over Time by Study Arm*
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* Data censored at ART initiation

Kesho Bora: Rates of Maternal Progression to
WHO Stage 4 or CD4<200 - All women (CD4 200-500)
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M Rate of Progression From Delivery

T Trise AR

i = 6months  12months 18 months

| s;; m‘;"]”' e o *“\ ::;R! : 7(408) 574%7 (362{ 11.8% , }3?3) 19.§%
AleT  (405)28% (376)6.1%  (332) 12.4%

(LI NUDIRNAUEENAUR IR M.m
LA
| %@y | Rate of Progression Erom Stopping ARV Prophylasis

< T 6months  12months 18 months
e (408)6.4% (382) 11.8% (303) 19.6%
m"' (386)26% (358)7.8% (213) 14.7%

P=0.159




Kesho Bora: Rates of Maternal Progression to
WHO Stage 4 or CD4<200 — Women with Entry CD4 200-349

. g o
WA AT A R A A

o b iy waen

Baoth groups
/| wiopped ARV

BN e

o

Rate of Progression From Delivery
Gmonths  12months 18 month
e (228)108% (192)200% (152) 324%
AT (226)49%  (200)10.1% (186)204%

P=0.002

Rate of Progression From Stopping ARV Prophylaxis

Emonths 12 months 18 months

AZT- | ”
 sdNVP (228) 10.6% (192) 20.0% (152,1324‘%?
Triple-ARV  (217)4.7% (189)12.0% (107)25.9%

P=0.107

Kesho Bora vs MTCT-Plus

Kesho Bora: Rates of Maternal Progression to
WHO Stage 3 or CD4<350- Women with Entry CD4 350-500

Srern e e

= Both studies showed baseline CD4 significantly affected
time for CD4 progression after stopping ARV prophylaxis.

= But significantly different rates of decline to <350 after
stopping triple ARV prophylaxis between studies:

— Kesho Bora: if baseline CD4 350-500, only 10% progressed

to <350 in 18 mos.

— Ekouevi MTCT-Plus: if baseline CD4>400, 36% progressed
to <350 in 24 mos (if CD4 400-499, 60% vs CD4 >500, 24%

progressed)

= Using above baseline CD4 categories, in Kesho Bora,
stopping triple ARV prophylaxis may have slower
progression than AZT/sdNVP (10% vs 24% at 18 mos),
while in EkouevilMTCT-Plus, triple ARV had more rapid
progression than short AZT (36% vs 22%).

| swparv | Rate of Progression From Delivery
3 Toag Sl 6 months 12 months. 18 months
0\ \ X AZT- < ’
. Nl s SR sanvp  (182)120% (151)157% (129)24.1%
o Lsmpaev | -\'1 Triple- ‘
: ARV (179)29%  (162)6.1% {138) 10.4%
s
1 P=0.002

it onsNIINNMATRRME I
Tom wve ey casem

6 months 12 months 18 months
AZT- ‘
sdNVE (182) 12.0% (151)15.79% (129)24.1%
I’;‘;’" (168)3.7% (152)8.2%  (98)9.5%
TR T P=0.013

Kesho Bora vs MTCT-Plus

* In Kesho Bora, 26-32% women with baseline CD4
200-349 declined to <200 within 18 months of stopping
ARV regardless of PMTCT regimen.

— Reinforces WHO recommendations to start ART
when CD4 <350

= MTCT-Plus data suggest the threshold to start life-long
therapy in pregnant women might need to be even
higher (CD4 <500).

* The safety of stopping triple ARV when used solely for
PMTCT in women with high CD4 count requires
specific evaluation (as in the P1077 PROMISE
randomized trial).



Miscellaneous
Pediatric Infection

Treatment

P1060: NVP vs LPV-r HAART in HIV-Infected
Infants With and Without sdNVP Exposure

P1060: NVP vs LPV-r HAART in HIV-Infected
Infants With and Without sdNVP Exposure

Palumbo et al NEJM 2010,363:1510-20
Cohort 1~ 122umboeta

ART-nalve children,
age 6 mos-3 yrs
meeting criteria for ART
with prior SD NVP
exposure (n=288)

‘e

NVP + Time to
AZT/3TC Viral
e Failure/
LPV/RTV + Off Drug/
AZT/3TC Death

P1060: Comparison of Cohort 1 (NVP-Exposed)
and Cohort 2 (Not NVP-Exposed) Characteristics

Primary Outcome
Palumbo et 8l NEJM 2010,363:1510-
Coliont 1 1 s S SN i o ) |

ART-nalve children, NVP + Time to
age 6 mos-3 yrs AZT/3TC Viral
meeting criteria for ART - Failure/
with prior SD NVP e LPV/RTV + Off Drug/
exposure (n=288) : AZT/3TC Death
Z——— 2011 Results |
ART-naive children, NVP + Time to
age 6 mos-3 yrs AZT/3TC Viral
meeting criteria for ART — Failure/
without prior SD NVP 'e LPVIRTV + Off Drug/
exposure (n=268) ' AZTI3TC Death

Characteristic
Number

Entry Age

Median Entry CD4%
Median Entry HIV RNA
Entry WHO stage lII/IV
Median F/U

Cohort 1 (NVP-exp)
164

0.7yrs
19-20%
>750,000
50-62%
48 wks

Cohort 2 (No NVP-exp)

287
1.7yrs
15%
536,000

72 wks




P1060 Cohort 1: Infants Infected Despite sANVP Exposure
have Higher Rates of Viral Failure, Off Study Drug,
or Death with NVP than LPV-rtv Therapy

Palumbo P et al. NEJM 2010,363:1510-20

| “NVPam (N=121) & LPV-rtv arm (N=120) |

o 39.6% |p=0.027

e p=0.009 |
§ so% 21.7% 24.0%
£ 2o

10%

Viral Failure

Combined Endpoint

P1060 Cohort 2: Time to Off Study Treatment/Viral Failure
Palumbo P et al. 18" CROI, Boston, 2011 Abs 129LB

P1060 Cohert 2° Infants Without sdNVP Exposure Also
have Higher Rates of Viral Failure, Off Study Drug,
or Death with NVP than LPV-rtv Therapy
Palumbo P et al. 18" CROI, Boston, 2011 Abs 129LB

% with event

| “NVParm (N=147) «LPV-ttv arm (N=140) |

408% p0.001

50%

p=0.001 |
21.1%

40%

e 19.3%

20% -

10%

0%

Viral Failure

Combined Endpoint

P1060 Cohort 2: Time to Off Study ARV/Viral Failure by Age

1.0

% 0.8 -

8 0.6

£

; T

E 04 1

5 02 4 Week 24 failure rate

g b Week 24: NVP - LPV/r: 21.5% (p<0.001)
Weeks 0 24 48 72 98 120 144 168
N at risk:

NVP 147 109 68 47 25 20 12 7
LPV/r 140 125 93 54 33 26 17 9

1.0 1y Age < 12 months 1.0 1 Age >= 12 months
0.8 A 0.8 1
0.6 - 0.6 1
0.4 A [ 0.4 A
0.2 - 0.2 -
Time to event:
Cox PH p<0.001
0.0 1 0.0 1
0 48 26 144 0 48 96 144
N at risk: N at risk:

NVP 41 28 16 10 5 3 2 2 NVP 106 81 53 37 20 17 10 5
LPV/r36 33 25 13 7 6 § 3 LPVIMO4 92 68 41 26 20 12 6



P1060 cohort 2 Time to Viral Failure or Death

Palumbo P et al. 18" CROI, Boston, 2011 Abs 129LB
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| Time to VF/death: Cox PH
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Week 24 failure rate

Week 24: NVP - LPV/r: 15.6% (p=0.001)
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Weeks 0
N at risk:

NVP 147
LPV/r 140

T T T T T T

24 48 72 96 120 144

124 78 55 kil 24 16
131 100 60 37 30 19

168

7
10

P1060: Comparison of Cohort 1 (NVP-Exposed)

and Cohort 2 (Not NVP-Exposed) Results
Cohort 1: Palumbo P et al. NEJM 2010;363:1510-20

Cohort 2: Palumbo P et al. 18" CROI, Boston, 2011 Abs 129LB

P1060 Cohort 2: Time to Death

Palumbo P et al. 18" CROJ, Boston, 2011 Abs 129L8

1.00
N=3
0.95 4
N=10
0.90
0.85
PH: p=0.
086 Cox p=0.063
Weeks 0 24 48 72 96 120 144 168
N at risk;
NVP 147 132 107 7 45 36 25 13
112 74 45 35 23 12

LPV/r 140 135

P1060 Cohort 2: Mean (95% CI) Change from Baseline:

CD4%

Palumbo P et al. 18" CROI, Boston, 2011 Abs 129LB

Result Cohort 1
(at 24 wks) NVP

Number .

Primary endpoint 40% 40% | 22%

Viral failure/death 27% 20% | 10%
Viral failure 24% 20% | 1%

Protocol-Defined (N=2) (N=15) | (N=1)
Toxicity 2% 0% | 1%

Death N=4 N=10 | N=3

(N=5)
4%

N=3

30 4
25 1
20 4
15 1

10 +

146 132 109 73 46
5 140 135 119 76 45

0 24 48 72 96
Week

35 26 13NVP
35 24 14LPV/
168

Intent-to-treat analysis



P1060 Cohort 2: Mean (95% CI) Change from Baseline:
Weight z-score (CDC)
Palumbo P et al. 18" CROI, Boston, 2011 Abs 129LB

0~
147 133 108 4 46 34 25 12NVP
Jp 140 134 17 75 43 33 22 13LPVI/
0 24 48 72 % 120 144 168
Week
NEVEREST Study Design

P1060 Cohort 2 Implications

= Different results — OCTANE in women/P1060 in
children
— ART chronic HIV in women vs early pediatric HIV
- High baseline viral load in infants

* CD4 and growth observations
— 7 Real phenomenon
— 7 Metabolic effects of ritonavir +/- Pls

* Issues with access to Pl first line ARV therapy for
infants exposed to sdNVP and based on Cohort 2
for all infants <3 years.

= Development of new 15t & 2" line ARV options.
= WHO deliberations — NVP vs LPV/r for first line.

NEVEREST Enrollment

Phase IIl, randomized study in sd-NVP exposed HIV-infected infants
<2 yr successfully suppressed with LPV/r treatment and
randomized to switch to NVP-based treatment or stay on LPV/r

by 52 wks 52 wks 18-53
[<24 mo/o onlART pos}-rand mols
N=99
Suppressto §/
bl =~ N-%
« Switch to NVP-Based ART

t

i Infants <2 yrs HiV-infected

|

despite sdNVP exposure
who require therapy

323 sdNVP-exposed children <24 months of age

Started Pl-based regimen
LPVir, 3TC, DAT

38 (11.8%) died,
Suppressed <400 cpm 40 (12.5%) lost to follow-up
> 3 months by 52 weeks 50 (16.5%) not eligible

195 randomized
96 Switch to NVP

99 Stay on LPVIr
m [2amaz010;304:1052-90)
s REpoRT

‘I

52 weeks

-

FU 18-53 months



Post-Randomization HIV RNA > 50 copies/mi

Probability Ever Reaching this Endpoint

by Study Arm

Kuhn L et al. 18™ CROI, Boston, MA, 2011, Abs.xxx

Post-Randomization Confirmed HIV RNA >1000 copies/mi

Probability Ever Reaching this Endpoint
by Study Arm

Kuhn L et al. 18" CROI, Boston, MA, 2011, Abs.xxx

% HIV RNA >50 c/mL

80%

X

60%

20% +

12m 18 m 24m

mStay LPVIr mSwitch NVP

Percent of All “Failures” (Confirmed >1000cp/mL)
Occurring by Different Time Points Post-Randomization
Kuhn L et al. 18" CROI, Boston, MA, 2011, Abs.xxx

100% -
75%

50% -

25%

0%

LPV/r Stay NVP Switch
Half of all failures All failures detected
detected after within 12 mos of

12 mos of ART starting ART

EBy 48m
BBy 12m
mBy 6m

80%

0%

% HIV RNA >1000 c/mL

| p=0.008

J ﬂ u ﬂ-
5%
12m 18 m 24m 36m

mStay LPVIr mSwitch NVP

Post-Randomization Confirmed HIV RNA > 1000

copies/ml by 48 Weeks by Study Arm and
Pre-Treatment Drug Resistance Genotype

Kuhn L et al. 18" CROI, Boston, MA, 2011, Abs.xxx

100

25

Not Significant

s D S
{ \
- v - v -

Stay LPVIr Switch NVP Stay LPV/r Switch NVP
No mutations NNRTI mutations



NEVEREST Long-Term Follow-Up Conclusions

Viral load testing can identify all switch failures in
need of return to Pl regimens.

Majority failures early (by 6 mos) and all by 12 mos.

Switching to an NNRTI regimen in NVP-exposed
children can be accomplished safely if adequate
viral monitoring is in place.

Pre-treatment screening for drug resistance can
optimize the switch strategy to identify those who
could benefit.

Switch strategy allows drug resistance testing to be
used in novel ways.

10 Serious Toxicity Reports of LPV/rtv in FDA AERS in
Neonates/Preterm Infants
Boxwell D et al. 18" CROI, Boston, 2011 Abs. 708

Toxicity of LPV/rtv in Neonates/Preterm Infants
Boxwell D et al. 18" CROI, Boston, 2011 Abs. 708

» LPVIr oral solution: 42% ethanol (E),15.3% propylene
glycol (P).

* Metabolism LPV by CYP3A, E and P initially by alcohol
dehydrogenase (and E inhibits metabolism of P).

* Reduced hepatic metabolism, renal clearance neonates,
especially preterms, can lead to accumulation of all.

» Toxicities:
- Propylene glycol: cardiac arrhythmia, bradycardia,
CNS depression, renal failure, lactic acidosis;

— Ethanol: AV block, cardiac arrhythmia, CNS
depression, lactic acidosis
~ LPV associated with heart block and QT prolongation

Toxicity of LPV/rtv in Neonates/Preterm Infants
Boxwell D et al. 18" CROI, Boston, 2011 Abs. 708
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1 day 34, 1 unknown. [7] Including 1 death o

= Based on these data, LPV/r oral solution should
not be used in preterm neonates in the immediate
postnatal period because of possible toxicities.

= Label change: LPV/r oral solution should not be
administered to neonates:

~before a postmenstrual age (first day of the
mother’s last menstrual period to birth plus
the time elapsed after birth) of 42 weeks;

and

—a postnatal age of at least 14 days has been
attained.



