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HIV company from

Creating a new specialist
GSK & Pfizer's businesses

A As an industry, it is vital that we continue to find
healthcare solutions for a disease that has already
killed over 20 million people

A We need to adopt approaches that offer
Innovation, longevity and focus

ABy combining GSK and Pfizer
can create a company that is more sustainable
and broader 1 n scope than e
iIndividual business



Creating a new specialist HIV company from
GSK & Pfizer's businesses

A Create a new world -leading, specialist HIV
company focused solely on research,
developmentand commercialisation of HIV
medicines

A Equity split of 85% GSK and 15% Pfizer

A Operate independently of GSK and Pfizer but
| everage each companyos
this area



~ Qur vision for ViiV Healthcare

~

One hundred per cent dedicated to HIV
medicines and research, focused on the
needs of those affected by HIV and
committed to innovation

\ /




A different type of company

\
Competitive: AL eaner
Positioned to better AMore agile
compete with bietechs ,&Entrepren eurial
J
Focused: - - \
' ADedicated commercial focus on HIV

Able to develop the best

productsand talent
AFirst access to best of GSK and Pfizer
pipeline

ADedicated management and organisation

)

Collaborative:
Leveraging the best
of GSK and Pfizer

AAccess to best practices from both
companies

ABuiIding external partnerships

~
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Commitment to access and community support

-

A Improved access to medicines  through not -for-profit,
preferential pricing and voluntary licenses in
developing countries

A Positive Action programme , which focuses on
prevention, tackling stigma and discrimination, and
building capacity and treatment literacy within the
global community

POSITIVE

Q\CTIRN

~
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for Children Fund

POSITIVE

for Children Fund

a8 POSITIVE
s ACTI‘QN

ViiV

Healthcare




What is Positive Action?

The Positive Action programme
was established in 1992 and is the

oldest Pharma based international community

outreach programme.

Positive Action (PA) partners with
HIV communities around the world,
by providing support for
Communlty Organisations to:

Build capacity in the community
Tackle stigma and discrimination
Prevent HIV and

Achieve successful treatment.

affected by HIV




What is the Positive Action

for Children Fund?
POSITIVE
The PACF is a new £50m ACTWN

community fund from ViV
Healthcare for preventing
mother-to-child HIV
transmission and improving
the health of children living
with HIV and their families.




1.4 million pregnant
women living with HIV in
low and middle income
countries gave birth in

_____

P

Infants born to women
living with HIV can
become infected
during pregnancy,

labour and delivery or

later through
breastfeeding.

More than 1400 children
under 15 years of age
become infected with

HIV every day, most
through mother -to-child
transmission (MTCT)

Children account for more than
10% of all new HIV infections.



What is its focus?

Work within
Global guidelines WHO lead: Adolescence
that international 1. Primary
developmer)t Prevention
community is . Preventing Sub-Sahara
working towards unintended 0
pregnancies focused (80 /0
. PMTCT of funds)
. Care & Support
Grassroots 0 close to Pilots and
people affected by . :
HIV Community CERET
building
_ projects
Demonstrating Evidence
what works and based and -
bt doles 8 ¢ Family Centred

Evidence Approaches
generating

Supporting young people
to make best decision for
their health and wellbeing.
Working to prevent
another generation of HIV
transmission

Focus on regions
with greatest need

Grants up to
£200k

Focused on
families* not just
individuals

* Families does not necessarily imply two parents and children. We recognise that in many situations
families involve one or no parents, and that the care giver might be an elder sibling, friend and/or other

family member. PACF supports oO6families®

regardl ess of



How do | engage with the
Positive Action for Children Fund?

Speak to: ViiV LOC Contact

1.
General background on Positive Action for Children Fund
5 Go to: Website http://www.viivhealthcare.com
' Includes all details on what we fund and how to apply
3 Complete: Concept Note

Includes all details on what we fund and how to apply

Positive Action for Children team

4. will review concept notes and
reply with decision on whether to
go ahead with full application




Initial Requests for Proposals

March 2010 Announcement:

The first group of projects are focused on the integration
of HIV and sexual and reproductive health services
leading to improved access to and continuity of services
for men and women at risk of HIV or living with HIV.

The second group of projects are focused on the support

of infants, children and adolescents living with HIV and

their families within their communities, promoting a family -
centred approach.

for Children Fund

POSITIVE
ACTWN



Response from the

community

A ViiV Healthcare has received 740 proposals
from 650 organisations across 61 countries .

A 12 projects were selected on July 29 t by the
PAC Fund Advisory Board to receive funding
based on each projectseée ab
evaluated, sustainable, community  -based
services and support.

for Children Fund

POSITIVE
ACTI'QN



Nairobi Board Meeting and
Inaugural Event F

The initial Positive Action
for Children Fund Advisory
Board took place in
Nairobi, Kenya on 29

June 2010 and the
selected grantees

were announced on 30
June 2010 during our
Inaugural Event.

for Children Fund

POSITIVE
ACTI”QN
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Round one grantees - £3.6M

FP1

Ntankah Village Women Common Initiative Group, Republic of Cameroon
Public Health Research Institute of India

Partners in Health, Lesotho

Women Friendly Initiative (WFI), Nigeria

International Medical Foundation (IMF) and the National Community of
Women Living with HIV/AIDS in Uganda, Uganda

Wakiso Integrated Rural Development Association (WIRDA), Uganda
Miroi Growers Cooperative Society, Uganda
Hodi, Zambia

RFP2

T

Rajasthan Network of People Living with HIV/AIDS (RNP+), India

Save the Children, Democratic Republic of Congo

Kenya AIDS Intervention Prevention Project Group (KAIPPG), and for Children Fund
IPPF and Family Health Options, Kenya POSITIVE

ACTLQN



Community Grants




Positive Action Community Grants

A The Positive Action Community Grants are given by local operating
companies to local in  -country HIV community organizations. Our philosophy
IS to target support on selected programmes that are innovative,
sustainable and which produce tangible results. Regional business
managers are involved in the strategy and governance to ensure that
programmes supported by ViiV Healthcare fulfill community needs. Most
programmes are identified proactively through needs analyses and
consultation with partner organisations; this means that we are unable to
support most of the unsolicited requests that we receive.

A We are transparent about our charitable giving with data being published
in our Annual Report and Corporate Responsibility Report in March each
year. We are further increasing transparency by publishing details of our
individual charitable grants over £10,000 ($20,000).

Community Grants

POSITIVE
ACTLQN



The Pipeline
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The HIV life cycle and treatment targets

Entry Inhibitors

(or Fusion Inhibitors) Inhibitors (NRTIs, NtRTIls  work here
work here

Reverse Transcriptase Integrase Inhibitors Protease Inhibitors

work here

& NMNRTIs) work here

@HIV binds @HIV enters the

@-HV converts its genes

@HIV inserts its @I’he CD4+ cell @-HV components @I’he new HIV
to receptors cell & inserts its into a form compatible with  genes into the reads the are assembled to destroys the CD4+
on CD4+ cell genes (RNA) the CD4+ cell 6sC4enecsel | 6imfected genes & form new HIV cell as it exits,
via CCR5 & (DNA) genes produces HIV leaving to infect
CXCR4 co- components
receptors

another CD4+ cell



HIV Attachment, Co -receptor Binding and Fusion

Targets for Inhibition

— —
CD4 Co -receptor VirusoCell

Attachment Binding Fusion
cos CCR5 nhibtors
aflachment gp4l antagonists

membrane CCR5 or CXCR4

Adapted from Moore JP, et al. Proc Nat! Acad Sci USA003;100:105981 602



Chemokine Co-r in HIV Entry

CCR5-tropic HIV (R5 virus) CXCR4-tropic (X4)
A Uses the chemokine receptor CCR5 to enter into A Uses the chemokine receptor CXCR4 to enter into human cells
human cells A Emerges in patients after years of chronic HIV-1 infection subtype B4
A Responsible for nearly all new sexually transmitted A Associated with low CD4+ cell counts, rapid CD4+ cell decline, and rapid
HIV-1 infections? disease progression>6.7
A Predominates throughout infection A Can be detectable at high CD4+ cell counts in untreated patients as in the
A Approximately 50% of patients with Multicenter AIDS Cohort Study 8
HIV-1 subtype B who die from AIDS have A Unknown if cause or consequence of immune deterioration
only R5 virus?3

C-C chemokine receptor 5
(CCR5). Expressed on memory T
cells, monocytes, and dendritic
cells?

C-X-C chemokine
expressed on
cells, monoc

CXCR4)
mory T cells, B
trophils 4

T-cell surface

1. Deng H, et al. Nature 1996;381:6611 6 2 Moore JP, et al. AIDS Res Hum Retroviruses2004;20:1111 26 3 Shaheen F, et al. Curr Opin
Infect Dis 2004;17:7116 * Feng Y, et al. Science1996;272:8721 7 5> Brumme ZL, et al. J Infect Dis 2005;192:4661 74 ¢ Richman DD, et al.
J Infect Dis 1994;169:9681 74 7 Moyle GJ, et al. J Infect Dis 2005;191:866i 72 & Shepherd JC, et al. J Infect Dis 2008; 198(8):1104 -12



"“'TypiCaI HIV Tropism Patterns
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Practicalities of tropism testing

Sample type | Plasma Plasma, PBMC (whole
blood)

Sample volume 3mL 1mL

Viral load >1,000 copies/ml AnyP

Turnaround 4-5 weeks 1-2 weeks

Cost ++++ ++

Availability Centralised in USA Wide

Limit of detection >0.3%F >10-15%

ESTA=Enhanced Trofile Assay

can be applied to proviral DNA if VL low or undetectable
when applied to clonal mixtures

across a viral load range

o 0O T o

1. Reeves JD et al. J Viral Entry 2009



BHIVA guidelines on
tropism determination

. On balance, genotypic testing offers a more easily
accessible, rapid, & inexpensive method for tropism
diagnostics than phenotypic testing, and is therefore the
preferred option

. Naive patients: Consider test prior to starting HAART,
especially if at risk of ARV toxicity. Sample: Plasma RNA (  1Ib)

. Treated patients with virological failure: Test recommended.
Sample: Plasma RNA ( 1Ib); proviral DNA if low VL (1V)

. Treated patients with suppressed VL: Test can be performed.
Sample: proviral DNA (lII); last sample with VL >500 cps/ mL (llI)

British HI V DAtermioing HI&t-1i otnr.opdi sm i n routine
e-published Jan 2010; available at  http://www.bhiva.org/Tropism.aspx



Abacavir and MI:
an update

ViV

Healthcare




he journey so far

FRDH A
Queb;/cA - BICOMBO
FHDH (ANM:A:D 2009
- STEAL

D:A:D 2008 GSK analysis



Safety update In the Kivexa SPC
June 2009

Section 4.4 Additional Text

Myocardial Infarction:

Observational studies have shown an association between myocardial
infarction and the use of abacavir . Those studied were mainly
antiretroviral experienced patients. Data from clinical trials showed limited
numbers of myocardial infarction and could not exclude a small increase

in risk.

Overall the available data from observational cohorts and from

randomised trials show some inconsistency so can neither confirm nor
refute a causal relationship between abacavir treatment and the risk of
myocardial infarction.

To date, there is no established biological mechanism to explain a

potential increase in risk. When prescribing Kivexa, action should be taken
to try to minimize all modifiable risk factors (e.g. smoking, hypertension,

and hyperlipidaemia )

Kivexa Summary of Product Characteristics. Accessed from www.medicines.org , October 2010



http://www.medicines.org/

Abacavir and Ml

AD:A:D, a large observational cohort with the majority of their population from
Europe, was started to look at long  -term safety of antiretroviral therapy. Initially
they reported an increased risk of Ml in HIV patients treated with CART. Later
the analysis was refined and suggested an increased risk of Ml with PI therapy
that was cumulative with longer time on therapy. However, not all of the
increased risk was accounted for by the Pl use. Next D:A:D hypothesised a link
between use of ZDV and d4T and MlI, but subsequently found a link between
ABC and ddl with a small but increased risk of MI. As with any observational
database there are limitations with this type of data, including channelling bias
and potential confounders (such as Chronic Kidney Disease, lllicit drug use and
smoking history)

A A number of cohorts have been examined and have controlled for different
risk factors. Some (VA and FHDH) identified and controlled for additional risk
factors, such as chronic kidney disease and illicit drug use, and have not found
this same association

ALarge, controlled, randomised studies are usually a way to confirm the

hypotheses and signals generated from observational cohorts. The majority,
including ACTG5202, have not shown an association between abacavir and
MI risk and therefore do not support the association suggested by D:A:D.

However, these studies were not prospectively designed to measure risk of MI.



...continued

ALarge, controlled, randomised studies are usually a way to confirm the
hypotheses and signals generated from observational cohorts. The
majority, including ACTG5202, have not shown an association between
abacavir and Ml risk and therefore do not support the association
suggested by D:A:D. However, these studies were not prospectively
designed to measure risk of MI.

ATo date, no clear mechanism has been identified supporting the
association. In addition, ABC has not been consistently associated with
significant elevations of inflammatory biomarkers

AThe underlying risk of coronary heart disease should be considered
when prescribing antiretroviral therapies, including ABC, and action
taken to minimise all modifiable risk factors (e.g. hypertension,
hyperlipidemia , diabetes mellitus, and smoking)



Summary

ViiV Healthcare continually monitor and review the most recent and
historical data regarding ABC and MI. Although a link between ABC
and increased risk of MI cannot be specifically disproven, the
majority of recent RCT data, cohort analyses that control for known
risk factors and mechanistic data have not supported an

association between ABC and increased risk of MI. However, these
studies were not prospectively designed to measure risk of Ml. When
looking at data regarding MI risk, health care providers should take

Into consideration all data  d RCTSs, cohorts, and biomarker studies &

and recognise the advantages and limitations of each.
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ohort studies

A D:A:D

A Veterans Administration

A Partners Healthcare System (US)
A Danish Cohort

A HOPS




D:A:D Cohort Study 2008 analysis

A There was an increased rate of myocardial infarction in patients exposed to
abacavir within the preceding 6 months. (Relative rate 1.9 [1.47; 2.45] p=0.0001)

A The effect of abacavir was most pronounced in absolute terms in patients with a
high existing cardiovascular risk = 2

Observed Rate of MIs in D:A:D Cohort Study *

6% of the assessed D:A:D Population were found to be at high predicted
10.year Framingham risk (020%) at t

1. D:A:D Study Group.. Lancet. Published on line April 2 2008 DOI:10.1016/50140  -6736(08)60423-7
2.Position Statement by the D:A:D steering committee.Po sition Statement - Monday 4 February, 2008
& Wednesday 2 April, 2008. http://www.cphiv.dk/D:A:D/PositionStatement/tabid/109/ default.aspx

hle i

r


http://www.cphiv.dk/DAD/PositionStatement/tabid/109/

D:A:D 2009: Unadjusted Rate of
MI/1000 Patient -Years

6 _
S
5 _
4.4 4.9

> 4, 3.8
= 4 3.6
a_
3
S 3
~
= 9
=

|

0 - |

LDV ddl ddC d4T 31C

ABC TDF

Lundgren JD et al. CROI 2009: abstract 44LB



D:A:D 2009: NRTI association with
risk of Ml Recent* and Cumulative Exposure

1.9
1.5
1.2
Cumulative T I Py I I I 1
RR per year 1 -~ L L L
95% ClI
0.8
0.6
ZDV ddl ddC daT 3TC ABC TDF
#PYFU: 138,109 74,407 29,676 95,320 152,009 53,300 39,157
#MI: 523 331 148 405 554 221 139

Recent use=current or within the last 6 months.
**Not shown (low number of patient currently on ddC)

Lundgren JD etal. 16t CROI, 8"-11t" Feb 2009, Montreal. LB44



D:A:D 0 2009 data published in full

0Of the drugs considered- only
ritonavir, didanosine, and abacavir were associated

with a significantly increased risk of MI. As with any

observational study, our findings must be interpreted

with caution (given the potential for confounding)

and in the context of the benefits that these drugs

provide. o0

Worm S et al. J Infect Dis2010;201: 318-330(1st February)



T o >

0 Mean Rx duration: 1.93 years (range: 0

ARV exposur e:

80% of

A Events during period of observation:
0 278 AMI; Rate: 3.69 (95% CI: 3.28 9 4.15) per 1000 patient -years

0 868 CVA; Rate: 11.68 (95% CI: 10.93 9 12.48)

VA Case registry: Study Population,
Treatment Exposure, Events and Risk Factors
Patients: 19,424 enrolled during study period. Mean age at entry: 46.2 (SD: 10.2)

Follow-up: 76,376 patient -years; mean: 3.93 years/patient (range: 0 0 9.00 years)

patients

0 8.64; SD: 2.07).

per 1000 patient -years.

exposed

for O 30

Total AMI No AMI P value
(n =19,424) (n =278) (n =19,146)

Age (yrs); median 46 51 46 <0.0001
Male sex; % 98 99 97 0.255
Smoking; % 29 33 28 0.116
Diabetes; % 13 22 13 <0.0001
Hypertension; % 38 68 38 <0.0001
Hypercholesterolemia; % 26 41 26 <0.0001
CKD (% eGFR < 60)* 8 18 7 <0.0001
HCV; % 32 38 31 0.013

Bedimo, R etal . 5" IAS, 19h-227d July 2009, Cape Town, SA. MOAB202

da



VA case registry - Methods

Vet erans Administrationds Clinical Case Re

In the HAART era (1996 -2004), patient -days of antiretroviral (ART) use prior to the acute
MI (AMI) or CVA event were calculated, and survival analyses done to predict new AMI
and CVA. 4 groups:

(1) on HAART (receiving O 3 ARV drugs) c.
(2) on HAART with other NRTI

(3) on non -HAART ART

(4) not on ART

Impact of both chronic kidney disease and hepatitis C co -infection on HAART effect on
AMI was then evaluated.

Cumulative use of ABC was explored as atime  -dependent variable.

Finally, analysis of predictive value of th
ARV regimen during observation period.

0 Impact of CKD prior to onset of last regimen evaluated

Bedimo, R etal . 5" IAS, 19h-227d July 2009, Cape Town, SA. MOAB202



VA case registry - Impact of CKD
& HCV on Risk of Acute Myocardial Infarction and
Cerebrovascular Disease

Estimated AMI HR? for AMI (95% CI) P| CVArate HR2 for CVA (95% ClI);
GFR1 rate value P value
<60 11.33 3.85(2.74 1 5.42) 30.58 2.95 (2.407 3.62)
p<0.0001 p=0.002
60-89 3.89 1.33 (1.007 1.76) 12.57 1.28 (1.09 i 1.50)
p=0.048 p<0.0001
090 2.92 1 9.74 1

-Iniial estimated GFR (by MDRD method).

2Unadjusted HR of AMI or CVA compared to GFRO90
HCV Status | AMI HR for AMI (95% CI) P CVA rate HR for CVA (95% CI);
rate value P value
Positive 4.19 1.25 (0.98-1.59) 12.47 1.12 (0.98 - 1.29)
p=0.075 p=0.105
Negative 3.36 1 11.12 1

HR: Unadjusted HR of AMI or CVA compared to HCV negative

Bedimo, R et al . 5" |AS, 19h-22nd July 2009, Cape Town, SA. MOAB202




Exposure

Category

Patient

years

VA case registry - Cumulative Abacavir
Use and Risk of Cerebrovascular Disease

Unadjusted HR! for Model 1: Adjusting Model 2: Adjusting

CVA (95 % ClI)

for CKD?

for traditional risk

Therapy

=0.007

p=0.246

P value factors 3

HAART with ABC 3,792 1.17 (0.98 81.39) | 1.16 (0.97 81.38) | 1.15(0.97 81.37)
p =0.081 p=0.098 p=0.103

HAART with Other | 24,699 |0.94 (0.87 81.01) p| 0.92(0.8580.99) | 0.93 (0.86 & 1.00)
NRTIs =0.104 p=0.028 p=0.476

Mono & Dual ARV | 6,504 |1.18(1.0581.34) p| 1.09(0.9581.24) | 1.11 (0.98 81.25)

p=0.104

1. HR: Unadjusted HR of AMI for each PY of exposure to each one of the categories
2. Most recent estimated GFR (by MDRD method; carried forward)
3. Age, hypercholesterolemia, HTN, type 2 DM, and tobacco use

Bedimo, R et al . 5" IAS, 19"-227d July 2009, Cape Town, SA. MOAB202




D:A:DU (n = 33,347)

Design; Patient

Population

Observational cohort; ARV
Experienced

FHDHI2 (n = 1,173)

Case control study; ARV
Experienced

SMARTH (n = 2,752)

RCT, observational
analyses; ARV
experienced

STEALM (n = 357)

RCT; ARV-experienced:
TDF/FTC vs. ABC/3TC

GSK analysisl®
(n = 14,174)

54 RCTs: ARV naive

ALLRT ACTG
A500116]
(n = 3,207)

5 RCTs: mostly ARV naive

CKD may be a contributor to the
observed association of ABC and AMIs

All comers, irrespective of

- renal function. Abacavir

more likely to be used In
individuals with CKD

= Individuals with CKD

excluded

1. Lundgren JD et al. CROI 2009. Abstract 44LB. 2. Lang S, et al. CROI 2009. Abstract 43LB. 3. SMART. AIDS. 2008;22:F17 -F24. 4.Carr A, et al.
CROI 2009. Abstract 576. 5. Brothers et al., JAIDS 2009 ;May 1;51(1):20 -8. 6. Benson C, et al. CROI 2009. Abstract 721.

Bedimo, R etal . 5" IAS, 19h-227d July 2009, Cape Town, SA. MOAB202



CKD increases risk of CVD

Patients with CKD more likely to progress to CVD than ESRD!

Independent, graded association between reduced eGFR and the risk of
CV events?

Estimated GFR Adjusted HR (95% CI )* for any CV eventA
ml/min/1.73 m?

45§ 59 - AValues relative to a HR of 1.00 for
GFR O 60 ml7min/ 1. 73 m
301 44 -
<15 -

1 1.5 2 2.5 3 3.5 4

* Adjusted for age, sex, income, education, use or non-use of dialysis, and the presence or absence of prior coronary heart
disease, prior chronic heart failure, prior ischaemic stroke or transient ischaemic attack, prior peripheral arterial disease,
diabetes mellitus, hypertension, dyslipidaemia, cancer, a serum albumin level of 3.5 g/dl or less, dementia, cirrhosis or
chronic liver disease, chronic lung disease, documented proteinuria, and prior hospitalisations

1. Rosamond W, et al. Circulation 2007; 115:691 171
2. GOAS, et al. N Eng J Med 2004; 351:129671 1305



CKD increases risk of CVD

Non HIV populations

A In a large cohort of healthy women (n=27,939) aged 45 years and over,
GFR <60ml/min/1.73m 2was associated with increased risk of CV disease
death, but not other CVD events or non CVD mortality 1

A In a large cohort of people aged 33 -81 years without manifest vascular
disease, even the earliest stages of CKD were associated with excess risk
of subsequent CHD 2

HIV infected people

A In the VA cohort of 17,264 HIV -infected people, rates of CVD and heart
failure were at least 6 -fold greater in the highest -risk patients with an
eGFR <30 mL/min per 1.73 m 2 and albuminuria 300 mg/dL versus those
with no evidence of kidney disease (eGFR >60 mL/min per 1.73 m 2 and
no albuminuria) 3

1. Kurth T etal. BMJ 2009;338b2392 do0i:10.1136/bmj.b2392. 2. Di Angelantonio E et al. BMJ 2010:341:c4986
doi:10.1136/bmj.c4986. 3. Choi A et al. Circulation 2010; 121:651  -658



EuroSIDA analysis

Factors associated with progression to CKD

Factor RH 95% C.I. P
AIDS during follow-up 2.22 1.14-4.32 0.019
Hep C antibody positive 1.98 1.44-2.71 <0.0001
Non-AIDS malignhancy 1.72 1.10-2.70 0.018
Hypertension 1.69 1.26-2.27 0.0005
Female gender 1.68 1.22-2.30 0.0013
Advancing age (per 10yrs) 154 1.31-1.80 <0.0001
Diabetes 1.5 1.05-2.16  0.028
Atazanavir 1.21 1.09-1.34 0.0003
Tenofovir 1.16 1.06-1.25 <0.0001

Adapted from Mocroft, A etal. AIDS2010;24(11):1667-1678



Partners Healthcare
System

Of 6,517 HIV-infected patients in a US
healthcare system, 273 (4.2%) had an AMI.

In a model adjusting for cardiovascular risk
factors, antiretroviral medications, and HIV
parameters, CD4 count less than 200/mm 3
(odds ratio, 1.74; 95% confidence interval,
1.07 to 2.81; P = 0.02) predicted AMI.

Increased HIV viral load was associated
with AMI accounting for cardiovascular
disease risk factors and antiretroviral
medications but was not significant when
CD4 count was considered.

Conclusions: Immunologic control appears
to be the most important HIV  -related factor
associated with AMI.

Triant V et al. JAIDS 2010 DOI: 10.1097/QAI.0b013e3181f4b752




Danish cohort - methodology

A Prospective cohort study including all Danish HIV  -infected patients on
HAART from 1995-2005 (n=2,952, of whom 2,257 were men)

A Data on hospitalization and ~ comorbidity obtained from Danish
medical databases

A Hospitalization rates for Ml after HAART initiation were calculated for
patients who used ABC and those who did not

A Incidence Rate Ratios (IRR) were calculated as a measure of relative
risk for Ml, while controlling for potential confounders (as separate
variables and via propensity score) including co -morbidity

A 67 MIs were observed during the study period, of which 36 occurred
after initiation of ABC

Obel N et al. HIV Medicine 2010;11:130 -136



Danish cohort o Results

Hospitalization rates for M.
A ABC non -users 2.4/1000 person -years [95% CI 1.7-3.4]
A ABC users 5.7/1000 person -years [95% CI 4.1-7.9]

The risk of Ml increased after initiation of ABC

A unadjusted incidence rate ratios (IRR)=2.22 (95% Cl1 1.31 -3.76)
A IRR adjusted for confounders=2.00 (95% CI| 1.10 -3.64)

A IRR adjusted for propensity score=2.00 (95% CI 1.07 -3.76)

oln conclusion, the findings from thi s
that abacavir is associated with an increased risk of MI. Further studies

are needed to quantify the association and to control for potential, as

yet unmeasur ed, confounding. 6

Obel N et al. HIV Medicine 2010;11:130 -136
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ested case -control studies

A HOPS

A Quebec

A ANRS/FHDH
A Johns Hopkins



HOPS cohort

In the multivariable case -
control analyses, traditional
CVD risk factors and latest
CD4+ cell count <500
cells/mm 3, but not
cumulative use of ARV class
or individual drugs, were
associated with higher odds
of experiencing CVD events.

Conclusion: CD4+ count
<500 cells/mm 3 is an
independent risk factor for
incident CVD, comparable in
attributable risk to several
traditional CVD risk factors in
the HIV Outpatient Study
cohort.

Attributable risk for factors associated with incident
cardiovascular disease (CVD) events, the HIV Outpatient
Study, January 2002 dSeptember 2009 (n=2005).

Lichtenstein K et al. Clinical Infectious Diseases 2010; 51(4):435 08447



Flow Chart of Cohort Selection
Within the RAMQ Database 0 Quebec cohort

RAMOQ Database
Contains data on every medical act

7494 Patients

reimbursed to physicians in the Had HIV Clinical Code 0.42.x to 0.44.x
province of Quebec and antiretroviral use of at least 30 days,
Contains data on all drug dispensations for Or,
people covered by the provincial public Had HIV serology code 7958 or ICD -9
drug plan (welfare recipients, adherents code 049.9
and people older than 65) 441 Patients
174 had inadequate insurance
coverage (6 months before and
60 days after index date)
267 were less than 20 years of

7053 patients with 139 AMis age

35 851 pts/years

Representing AMI incidence of 3.88 per

1000 pts/years

139 had AMI

Defined as ICD -9 code 410.x from the

national hospitalisation database (MED  -ECHO)

12 could not be matched within
cohort
2 cases had the same entry date
and index date
| |
125 AMI Cases 1084 Controls

Durand, M etal . 5" IAS, 19h-22nd July 2009, Cape Town, SA. Poster TUPEB175



Quebec cohort
Baseline Characteristics

*age estimated using the middle age of each category

Durand, M etal. 5" |AS, 19"-22nd July 2009, Cape Town, SA.

Poster TUPEB175

Cases Controls P-value
n=125 n=1,084
Time of follow-up (pts/yrs) 1577.4 £ 1191.3 1582.6 + 0.96
1219.5
Age:
Mean + SD’ 49.0 + 14.2 475+ 14.3 0.26
Median (min-max) 47 (22-67) 42 (22-67)
Male Gender 92.1% 92.2% 0.68
In the year prior to entry date:
Anti-diabetes drug use 9.6% 2.9% <0.001
Anti-hypertensive drug use 21.6% 9.7% <0.001
Lipid-lowering drug use 11.2% 4.8% 0.003
Antiplatelet or warfarin use 14.4% 3.4% <0.001



Quebec cohort
Results

Adjusted* hazard ratio of AMI with any exposure to
each class of ARV

NRTI 6 mo | ¢ | 2.14 [1.23; 3.74]
NRTI any exp ) ¢ | 2.28[1.09: 2.22]
Pl 6 mo : O— 1.46[1.02; 2.09]
Pl any exp I—O—I 1.44[0.96; 2.17]
| | | |
0 1 5

Hazard Ratio

* Adjusted for use of anti -diabetic drugs, anti -hypertensive drugs, lipid -lowering drugs, and anti -platelet drugs or
warfarin

Durand, M etal . 5" IAS, 19h-22nd July 2009, Cape Town, SA. Poster TUPEB175



Quebec cohort

AMI Risk by NRTI

Adjusted* hazard ratio of AMI according to exposure to each NRTI in the
prior 6 months or any exposure

10 g 3 g .
— © @ =3
— ST2T & < ST =
n) () ~ ~—~~ o o o™ (@)) —_ Py ~ ~ & —
S 483 2% oI5| 44 8§ FF ol 2 3
T I A NN | © 9 NN N S S o
¥ ]85 &3 |7 S8 gg 88 I
514 42 S o o © - o e e QS
O ~— Nl
2 3 3 5 8 3 o © © 5 9 S o
@© I R o =3 o o 5 0
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g 132 ¢2 $¢ 33 ¢ 1Y ¢
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0
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fe‘}' § & fe‘}' § & fe‘}' § & § & § &
O 5y O O £ &£ T e
@OO bso 4\00 ,goo Po ,\o ,\Q“O g,oo < ,\O
K S & & S Q S <

<> Statistically Significant

* Adjusted for use of anti -diabetic drugs, anti
warfarin

-hypertensive drugs, lipid

Durand, M etal . 5" IAS, 19h-22nd July 2009, Cape Town, SA. Poster TUPEB175

-lowering drugs, and anti

-platelet drugs or



ANRS (FHDH)
CVD Case Control Study

Over 115,000 HIV -infected patients enrolled into the French Hospital Database
between 1989 and 2006

Cases:

289 Patients with a first definite or probable MI prospectively reported between
January 2000 and December 2006 were included. 418 were identified but 129
cases were excluded

Controls:
5 per case of HIV -infected patients with no history of Ml

Matched for
A Age at diagnosis of Ml + 3 years
A Gender
A Clinical centre

Models:
There were 3 different statistical models used, each building on the previous one

Lang S etal. 16" CROI, 8"-11% Feb 2009, Montreal. LB43




ANRS (FHDH) CVD Case
Control Study

: Characteristics
Cases (n =289)

Controls (n = 884)

Gender, male, n (%)

257 (88.9%)

788 (89.1%)

Age, years, median (IQR)

46.9 £ (40.7 7 54.1)

46.3 (40.27 53.7)

Hypertension, n (%)

59 (20.6%)

102 (11.8%)

Smoking, n (%)

210 (72.7%)

388 (43.9%)

Family history of CHD, n (%) 53 (18.5%) 58 (6.7%)
Hypercholesterolaemia, n (%) 148 (51.7%) 282 (32.6%)
Intravenous drug use, n (%) 38 (13.3%) 83 (9.5%)

Number of CV risk factors :
0, n (%)
1-2 n, (%)
o) 3 n, (%)

3 (1.0%)
172 (59.5%)

114 (39.4%)

163 (18.4%)
553 (62.6%)
168 (19.0%)

Viral load, copies/mL, median (IQR)

127 (50 - 3900)

50 (50 i 1368)

Viral load <50 copies/mL, n (%) 125 ( ) 457 (51.7%)
CD4 count, cells/mm?3 median (IQR) 427 (256 - 638) 451 (29171 634)
CD4/CD8 ratio > 1, n (%) 19 ( ) 116 (13.1%)
No treatment before Ml, n (%) 11 (3.8%) 55 (6.2%)

1st treatment after inclusion in FHDH, n (%)

210 (72.7%)

677 (76.6%)

Lang S etal. 16™ CROI, 8t-11™ Feb 2009, Montreal. LB43




Exposure to abacavir
and risk of Ml

- modell

n

n

Model 1

abacavir

exposed exposed | OR [ 95% CI ] p value
cases
Cumulative exposure to 410 127 0.97 | 0.86-1.10 0.651

Lang S et al. 16th CROI, 8th -11th Feb 2009, Montreal. LB43




Model 1

Model 2

For abacavir,
cumulative exposure, while no such effect was observed for any other NRTI

Exposure to abacavir

and risk of Ml 0 Model 2
n n
0,
exposed exposed | OR [ 95% ClI ] p value
cases

Cumulative exp to abacavir 410 127 0.97 0.86-1.10 0.651
Cumulative exp to abacavir 410 127 0.88 0.75-1.04 0.138
No exposure 763 162 1 - -
Exposure or stop < 6 months 290 88 157 | 091-272 | 0.107
Stop > 6 months

120 39 1.59 0.89 - 2.83 0.116

there was evidence of an interaction between recent/past and

A final model including exposure to abacavir as a five

and cumulative exposure to all other ART was constructed:

no exposure
exposure <= 1 year and last use <= 6 months prior to the Ml
exposure <= 1 year and last use > 6 months prior to the Ml
exposure > 1 year and last use <= 6 months prior to the Ml
exposure > 1 year and last use > 6 months prior to the Ml

Lang S et al. 16th CROI, 8th -11th Feb 2009, Montreal. LB43

-class variable




ANRS: Increased risk of Ml for patients
on ABC O1 year with recent exposure

3.6 §
3.4 T
3.2 *p=0.025
3.0
2.8
2.6 stop <6months 1.97 (1.09 -3.56 -
2.5 stop>6months 1.31 (0.68-2.52)
RR per 24 stop <6months 1.05 (0.65 -1.69)
year 2.2 stop >6months 1.42 (0.60 -3.35)
95% ClI 2.0
1.8
1.6 0.99 1.09 0.97
1.41.08 0.91 (0.81-1.21) (0 9g-1.229.95 (0.75-
1.2(0.99- (0.82-1.01) (0.85-1.07) 24)
1o ®18) o I ° {
0.8
0.6 - L
0.4
ZDV ddl ddC daT 3TC TDF ABC
Cases: 256 186 92 199 269 65 127
Controls: 998 691 314 718 1043 238 410
No interaction was found between exposure to abacavir and numbers of CV risk factors on the risk

of MI (p=0.384). Similar results were observed when restricting the analysis to patients with first ART
after inclusion in the cohort

Lang S etal. 16M" CROI, 81"-11™ Feb 2009, Montreal. LB43




Smoking, no
Smoking, yes

Family history of CAD, no
Family history of CAD, yes

Hypertension, no
Hypertension, yes

Hypercholesterolemia, no
Hypercholesterolemia, yes
HDL cholesterol level, g/L

Traditional cardiovascular risk factors

Glycaemia, <4,8 mmol/L
Glycaemia, 4,%,44 mmol/L
Glycaemia, O 5.45 mmol /L

BMI, < 21 kg/n?
BMI, 21-23 kg/n#
BMI, 24-27 kg/n#
BMI, O 227 kg/m

Cocaine and/or IV drug use, no
Cocaine and/or IV drug use, yes

0.1

Adjusted on exposure to ARVs and HIV risk factors
Lang et al, EACS 2009



ANRS: further analysis

Short-term (<1 year)/recent exposure to abacavir was
associated with an increased risk of Ml in the overall sample, but
not in the subset of matched cases and controls (81%) who did
not use cocaine or intravenous drugs (respective ORs 2.01 (95%
Cl1.11-3.64) and 1.27 (95% CI 0.64 -2.49)).

Cumulative exposure to all Pls except  saquinavir was associated
with an increased risk of Ml significant for  amprenavir /
fosamprenavir with or without ritonavir (OR 1.53 (95% CI 1.21-
1.94) per year) and lopinavir with ritonavir (OR 1.33 (95% CI 1.09-
1.61) per year).

Exposure to all NNRTIs was not associated with the risk of MI.

Lang S etal. Arch Intern Med. 2010:170(14):1228 -1238



Johns Hopkins cohort
C .

VE and renal function

A Single-centre study of 315 HIV -infected patients (63
patients who had CVEs and 252 matched controls)

AdWe found no significant as:
cardiovascular events and HAART use, individual drug
class use, or abacavir or didanosine use. . . 0

Ad6Our study shows a signific:é
association between decreased kidney function and
Increased risk of CVEINHIV -1-i nf ect ed pat.

George E et al. AIDS 2010, 24 :38708394
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A SMART

A STEAL

A ACTG5202
A HEAT

A ARIES

A ASSERT
A BiCombo



SMART! 2008

CD4+ cell count >350 cells/mm?3

N\

Continuous Strategy: Intermittent Strategy:
Virologic Suppression (VS) Drug Conservation (DC)
n= 2752 n= 2720

Current use of ABC was again associated with an excess risk of
cardiovascular disease (CVD) compared with other NRTIs

There are some caveats to consider

- The SMART study was not originally designed to look for an association between
ABC and CVD

- The number of actual clinical MIs was 19 in this study compared to 517 in D:A:D 2,
Broader composite CVD endpoints were required to increase the event rate

1. Lundgren J, etal. 17 ™ International AIDS Conference, Mexico, Aug 3 -8, 2008; THAB0305
2. D:A:D Study Group. Published on line April 2 2008 DOI:10.1016/50140 -6736(08)60423-7



SMART:Gb cardiovascular risk factors at
baseline associated with increased risk

At study entry: & Favours ABC Favours B8Ot her

> 5 cardiovascular Yes = = q
risk factors
No

From:
age >45 Hazard ratio of CVD (expanded definition)
male sex
smoker
prior CVD
diabetes *P-value for interaction = 0.1
total/HDL >4
BP-lowering treatment
ischaemic ECG changes

Lundgren J etal. 17 ™ International AIDS Conference, 3 -8 Aug, 2008, Mexico. THAB0305



) ' STEAL: Simplification with
TDF/3TC FDC or ABC/3TC FDC in virologically suppressed
adults: randomised, open -label, 96 -week, non -inferiority trial

-

HIV +
Suppressed on 2
NRTI

HLA-B*5701 Neg

Key equibintv criteria: Primary endpoint:
Age O 18 years

on stable 2NRTI + NNRTI or Pl AR TirddgidlZailuee e k s
HI'V. RNA <50 copies/ mL pl asma OlZ(m@oe;dp@s/mHTTM F)
gl omerul ar filtration rate (GFR) O 70mL/ min/ 1.

creatinine clearance O 50 mL/ min
HLA-B*5701 negative (unless already on ABC)

no prior hypersensitivity, intolerance or failure to study drugs

no prior exposure to either study FDC drugs

not on unboosted atazanavir

no previous non -traumatic fracture

Cooper D etal. 16" CROI, 8h-11t Feb 2009, Montreal. 576. Martin A et al. CID 2009;49:1591 -1601

73 m



STEAL: Baseline Cardiovascular Risk

ABC-3TC TDF-FTC
n=179 n=17/8
% %
Smoking (%) current 40.2 29.2
past 29.1 29.8
never 30.7 41.0
Diabetes (%) 5.0 3.4
Hypertension (%) 13.4 11.2
Ischaemic heart disease (%) 3.9 2.3
Ischaemic stroke (%) 0.6 0
Framingham risk score (%) 8.5* 7.0**

*n=145/179
** n=136/178

Cooper D et al. 16" CROI, 8"-11" Feb 2009, Montreal. 576. Martin A et al. CID 2009;49:1591-1601



Baseline characteristic
Age (years), median

Male (%)

HIV duration (years)
CDA4+ count (cells/mm 3)
Hypertension (%)
Ischaemic heart disease (%)
Ischaemic stroke (%)
Current smoker (%)
Diabetes mellitus (%)
Framingham CVD risk (%)
Prior ABC (%)

Prior TDF (%)

Cooper et al. 17 t CROI 2010. Abstract 718

Changes in cardiovascular biomarkers with
abacavir: a randomized, 96

ABC-3TC TDFFTC  Baseline characteristic
46+9  44+8 Prior PI (%)
98 97 hs CRP (mg/L)
10+6 10+6 IL6 (pg/mL)
627 £ 306 599 £ 257  Amyloid P (ng/mL)

13 11 Amyloid A (ng/mL)
4 2 MIF-1 (pg/mL)

0 D-Dimer (ng/mL)
40 29 Fibrinogen (g/L)
5 3 P-selectin (ng/mL)

87 75 VCAM (ng/mL)

20 21 ICAM (ng/mL)
30 30 Cystatin C (mg/L)

*Results are expressed as mean + SD or %

-week trial (STEAL Study)

ABC-3TC  TDFFTC
24 23
58+213 3874
22%+20 19+14
200+ 144 208 £152
70+ 109 67 + 106
2901 + 3109 2801 + 2979
259+ 345 217 + 205
28+0.8 2.7+0.7
118+ 74 119+ 79
392+201 424+ 223
149 + 83 166 + 98
08+0.1 08+0.1



STEAL: Mean Change in Biomarkers
from Baseline to Week 12 by Study Arm

4 Y )
Inflammatory/renal Inflammatory
6 0.1 80 1000
4 = o 604
- 0.05 2 40 1 - 500
< 2 =
4 O s 20 -
o | £l < I K
&J' c 01— o : | —T0 B|= O T I T 0 LEL
o Q| © - l
$ | x-21 ol
ol ° --0.05 B -40 - - -500
= 2-60 - |
L 6 0.1 < .80 ~1000
Q Hs-C-reactive protein Interluekin -6 Cystatin C Amyloid A Amyloid P MIF-1
= (mglL) (pg/mL) (mglL) (ng/mL) (ng/mL)
[, =0.534 =0.823 =0.320 =0.422 =0.071 =0.643
% > p p p <> p p p <
Q Thrombotic Endothelial
g 80 0.20 80
&= | £ 607 - 0.15 60 -
O | 3 40~ - 0.10 s 40 -
(@)] [ <
e mm| wm L (27 !
o o
£15 o1 = | o §|3 o} -y
o | S-20- l --0.05 8 | 2 -20 -
Q LL
o | £-40- --010 | S -40 -
= | A-60 - -0.15 -60 -
-80 -0.20 -80
D-dimer P-selectin Fibrinogen ICAM VCAM
(ng/mL) (ng/mL) (g/L) (ng/mL) (ng/mL)
=0.729 =0.107 =0.910 =0.095 =0.177
\_ p p p A p p Y,

B ABC/3TC TDF/FTC p for difference in mean change between ABC/3TC and TDF/FTC
Cooper D etal. 17 ™ CROI 2010. Abstract 718. Martin A et al. AIDS 2010; http://dx.doi.org/10.1097/QAD.0b013e32833f147f



STEAL: CV biomarkers 0 study conclusions

OA thorough examination of a c¢omg
biomarkers that are associated with a variety of

physiological and clinical sequelae did not reveal

associations between use of ABC/3TC and increased risk

of CVD, coagulopathic disorders, vascular function,

iInflammation, or renal function relative to use of TDF/FTC.

An alternative explanation for the observed risk of CVD in

patients taking an ABC containing regimen is therefore
warranted. 0

Cooper etal. 17 ™ CROI 2010. Abstract 718. Martin A et al. AIDS 2010; http://dx.doi.org/10.1097/QAD.0b013e32833f147f



ACTG5202: Study Design

Arm

A TDF/FTC QD

HIV-1 RNA 21000 ¢/mL ABC/3TC Placebo QD |
Any CD4+ count
> 16 years of age

ABC/3TC QD

é 3

ART-naive
1857 enrolled

Randomized 1:1:1:1
A\ y, c

TDF/FTC Placebo QD

Stratified by screening HIV-1 RNA ABC/3TC Placebo QD
(< or 2 100,000 c/mL)

Enrolled 2005-2007 D ABC/3TC QD
Followed through Sept 2009, '
96 wks after last pt enrolled TDF/FTC Placebo QD

Routine HLA-B*5701 screening not used in this study

Daar, E etal. 17 " CROI 2010. Abstract 59LB



ACTG5202: Rate of Vascular
Events*/1000 Patient -Years

5 - *Vascular events defined as coronary artery disease, infarct, ischemia,
angina, cerebrovascular accident, transient ischemic attack or
peripheral vascular disease.

2 - Risk ratio 1.75

# MI/1000 PYFU
w

ABC TDF

Moyle G. 2 " Joint Conference of BHIVA/BASHH, 20 t™-23rd April 2010, Manchester.



HEAT Study Desig

~Randomised (1:1), double -blind, placebo -controlled, multicentre
study conducted at 78 sites in the US over 96 weeks

ABC/3TC (600mg/300mg) QD

Jiacdl + LPV/r (800mg/200mg) SGC QD
+ TDF/FTC placebo QD
ARTnalve
subjects
n=688 =345 :
L + ABC/3TC placebo QD J
Entry criteria: HIV-1 RNA >1000 c/mL

No CD4 cell count restrictions
Stratified by entry HIV -1 RNA <100,000 or >100,000 c/mL
HLA-B*5701 screening not used in this study

* All subjects switched to LPV/r tablets at Wk 48

Smith K, Fine D, Patel P et al. 15 ™ CROI, 3 8 6" February 2008, Boston, MA, USA.774



HEAT- Cardiovascular
and biomarker results

A Six patients had a cardiovascular event during this study - none were
considered related to study drug:
A ABC/3TC (n=2)
0 chest pain in a patient with history of angina

0 hypertension and transient ischemic attack (TIA) in a patient with a history of
hypertension and hypertriglyercidemia

A TDF/FTC (n=4)
0 cardiac arrest following a cocaine overdose

0 severe aggravated heart failure with congestive heart failure precipitated by
worsening renal insufficiency

0 Cerebrovascular accident in a patient with history of smoking
0 TIA in a patient with history of hypertension and hypertriglyceridemia
A A retrospective analysis of three inflammatory markers ( hs-CRP, IL-6, and

sVCAM -1) associated with cardiovascular risk was conducted,
demonstrating similar declines in both groups

Smith KY et al. AIDS 2009, 23:154781556



ARIES Study

Phase lllb, randomized (1:1), open -label, non -inferiority study

ATV (400mg) QD + |
ABC/3TC FDC
— (600/300mg) QD
n=210
N (ATVIr (300/100mg) ) \ /
ART-nalve 1|QD + ABC/3TC FDC Randomized N=419
- (600/300mg) QD
subjects  NssI5 [ ATV/r (300/100mg) |
QD + ABC/3TC FDC
Results presented at B (600/300mg) QD
ICAAC 2008 _
\_ n=209 Y
| | |
Day 1 Week 36 Week 84*
Randomization criteria: Randomization
A Confirmed RNA <50 ¢/ mL prior to Week 36 | 48 weeks |
A RNA <50 ¢/ mL immediately preceding Week 36 ' '
ANo protocol defined  virologic failure *Optional treatment extension to Week 144

No Mls reported over 84 weeks Squires K et al. AIDS 2010, 24:201952027



ASSERT Study

Open Label ABC/3TC FDC QD
+

Efavirenz 600mg QD (n=190)

HIV+
ARV-naive
vLO1, 000/ c/ ml
HLA-B*5701
neg

|

Randomization stratified by:
A _ 48 week _ 96 week
Screening GFR ( MDRD) <9CPriﬂ15rya9aly%igml /[ mi n/ 1Fin£l%ﬁﬁlysis

ABlack or non-black race
ABody mass index2<25 or @ 25kg/ m

ANot stratified for viral load

Primary endpoint: Change from BLin eGFR (MDRD) at Week 48

No significant difference in cardiac disorders between the 2 treatment arms.
No cases of Ml in Kivexa arm, 1 in the TDF/FTC arm (96 week Data on file)



BICOMBO study design

— PI=34
NNRTIS01

ABC/3TC (n=167)
Excluded (n=0)

ABC/3TC (n=167)
|

Primary Analysis, Week 48

Discontinue ABC/3TC
(n=30, 18%)

Continue on ABC/3TC
(n=137, 82%) *
* 1 patient with virological

failure and 1 with a new AIDS
event

Martinez E et al. J Acquir Immune Defic Syndr 2009;51:290 -297

A HIV-RNA < 200c/mL
A No prior ABC or TDF use
A No HLA screening

TDF/FTC (n=168)

Excluded (n=2)

TDF/FTC (n=166)
|

Discontinue TDF/FTC
(n=22, 13)

Continue on TDF/FTC
(n=144, 87%)



BICOMBO - Conclusions

A In otherwise healthy, virologically suppressed HIV  -infected
patients from the BICOMBO study, the initiation of ABC/3TC
did not lead to significant changes after 48 weeks in markers
of inflammation, endothelial dysfuntion, insulin resistance, or
hypercoagulability as compared with the initiation of TDF/FTC.

A These results argue against the involvement of ABC in any of
these mechanisms and therefore do not explain the higher risk
of Ml associated with recent ABC use in some cohort studies.

Martinez, E et al . 51 |AS, 19h-22nd July 2009, Cape Town, SA. MOAB203. Martinez E et al. AIDS 2010; 24(3):F1 -F9.
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A Pooled RCTs
0 GSK analysis
d ACTG5001
d Cruciani meta -analysis



Relationship between exposure to ABC

and Ml in GSK clinical trials

Data from all trials of > 24wks in GSK database combined 52 clinical trials with 14,174 adult
subjects (12 trials randomised ABC vs. control)

Overall, by exposure to ABC

Person | Number off Rate per 1000 Pers®¥rars Relative rate

Years Mis (95% CI) (95% CI)
No ABC 4,278 11 2.57 (1.424.643)
ABC 7,654 16 2.09(1.283.412) 0.813 (0.38.75)
Exposed

Subset of 12 adult trialsndomisedo ABC or control

Person | Number off Rate per 1000 Pers¥rars Relative rate

Years Mis (95% CI) (95% CI)
No ABC 1,706 7 4.10 (1.958.609)
ABC 1,863 4 2.15 (0.8056.720) 0.523 (0.15.79)
Exposed

Brothers CH, Hernandez JE, Cutrell A et al. J Acquir Immune Defic Syndr 2009;51(1):20 -28




after starting HAART

ACTG 5001 (ALLRT):
Abacavir Not Associated with CV Risk

A Evaluation of association between ABC and risk of M| or severe CVD

0 Patients randomised to first ART in 5 ACTG studies evaluated for CV

risk factors (n=3,207)
0 56 severe CVD, including 24 Ml
A No association of ABC and severe CVD or Ml found

Adjusted RR
Recent ABC 1.2
Age (per 10 yrs) 2.0
Ever Smoked 3.1
HTN 1.3
Family CVD Hx 1.2
Black, Non-hispanic 0.5
Hispanic 0.5

Benson C etal. 16t CROI, 8th-11th Feb 2009, Montreal. 721.

P

0.82
<0.001
0.07
0.57
0.89
0.13
0.16

Adjusted RR

0.8
1.9
1.4
2.3
2.5
0.6
0.4



ACTG 5001 (ALLRT): Adjusted hazard
ratio of cardiovascular events

Each model is also adjusted for non-significant (P > 0.35) elfects of pre-troatment HIV-1 RNA level and CD4 cell count, history of dyshipidemia, CVD, and SCVD

{vs no rwerrAg'(!‘oeg?ll (P'O 98) 4 + r A, S !
v romcan ] (PaD.72) = A. :‘ j"’““
Ago RPN TEe events were identified, 24 were
( ,3, (P-O 001) '——0——'
(oo 107 T — P included in the analysis after applying
(vs maje) censoring criteria
Racelethnicity an+ { (P=0.25) » « No association between recent ABC use and
il Bl ol > rate of MI (incidence rate 2 per 1000 pt-yrs)
Fi e — . & * Adj HR 1.0[04.29]
(vs never smoked, . smmm WM
Family CVD hvisloly (p.o 45) s ¢ opes . ~ - Ad]. relative rate 1.0 (04, 28]
History 8§ l'gN {P=0.62) SN # Older age was significantly associated with
v v : T increased risk of Mi
0.1 0.25 0.5 1 2 5
oSG (PRO3) | e : :
(vs nomcor’:!&ca%ngtda%!) (P=0.79) L 2 SE5 B.SCVD EV‘""
wer ] (P<0.001) [ B e oo ; :plthcomorh::;uh -
Gondor | (p=0,66) o
vs m s 2 « No association between recent ABC use
Racolothnlcity" anri | (P=0.24) 3 = o and rate of SCVD events (5 per 1onou-yu)
(VD one I e e * Adj.HR0.7[04.15) :
Ever smokod (p:o 49) R T S S A B ST T . 2r 2 &'“ ﬁﬂmm PM' 'wm'
. (vs never smoked) 2 LA RN - - Adj. relative rate 0.8 (0.4, 1-51‘
amily CVO history [ {PR0.08) | - = « Older age, a history of HTN, and a family
History of HTN (p=o 01) | ° — history of CVD were significantly associated
V8. 00) v . ' v v with increased risk of SCVD events
0.1 0.25 0.5 1 2 5

Adjusted hazard ratio (95% Cl)

Benson C et al. 16t CROI, 8th-11th Feb 2009, Montreal. 721.




ABACAVIR Use and Cardiovascular
D

Isease Events: A Meta -analysis of
Published and Unpublished Data

Dr. Mario Cruciani
Verona, Italy

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEOQ0121.



Background

A Current or recent use of ABC has been associated with an increased risk
of MI (D:A:D study).

A Concerns about ABC use and Ml mostly based on data from
observational cohort studies and not from RCT

A No excess risk of Ml observed in the GSK aggregated clinical trials
database (Brothers, JAIDS 2009) and in 5 RCT (Benson, CROI 2009)

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEO0121.



Criteria for Considering Studies
for this Review

A Only RCT of cART comparing ABC containing and non -ABC
containing regimens

A Primary Outcomes
A Myocardial linfarction
A Death (all causes)
A Adverse Events (AE), AE requiring discontinuation

A Secondary Outcomes
A Rate of pts with viral load below the cut -off of detectability

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEO0121.



Results
A 29 RCTs (from 1996 to 2010) and 9,611 pts
A Data of 13 RCT available from ViiV

A Data on Ml available from 16 RCT (6,617pts, 2,988 from data repository)
A 26 episodes of Ml (11 ABC, 15 controls)

A Subgroup analysis of studies comparing ABC and TDF

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEO0121.



Abacavir vs Controls.
Summary of the Pooled Outcome Data

Outcome No. Studies |Effect size (RR P value
(pts) and 95 % CI)

M 16 (6,617) [0.74 (0.39-1.42) |0.36

Death 22 (6,801) |1.57(0.82-3.02) |0.17

AE requiring |23 (7,898) 0.86 (0.69-1.07) |0.17

discontinuation

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEO0121.




Forest plot: ABC vs Control -Outcome: Ml
A

Test for overall effect: Z = 0.91 (P = 0.36)

Risk Ratio Risk Ratio

g Study or Subgroup  Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Clumeck 2001 12.0% 0.20[0.01, 4.08] =

CNA 30024 2.4% 3.01[0.12, 73.60]

CNAAB3003 Not estimable

CNAAB3005 2.4% 3.02[0.12, 73.87]

CNAB3001 7.0% 0.35[0.01, 8.32] "

CNAB3002 Not estimable

CNAF3007 4.9% 0.95 [0.06, 14.93]

Daar 2010 33.5% 0.57 [0.17, 1.95] —

ESS100327 Not estimable

ESS40002 1.6% 5.83[0.24, 141.50]

Martin 2009 4.8% 2.98 [0.31, 28.41] -

NZTA4002 16.7% 0.14 [0.01, 2.76] =

Opravil 2002 7.4% 0.31[0.01, 7.59] "

Post 2010 7.2% 0.34 [0.01, 8.17] -

Smith 2009 Not estimable

Vibhagool 2004 Not estimable

Total (95% CI) 100.0%  0.74[0.39, 1.42] <P

Total events

Heterogeneity: Chiz = 7.41, df = 10 (P = 0.69); 12 = 0% O.|01 Ofl 1 1'0

Favours abacavir Favours control

™

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEO0121.



Abacavir vs TDF:
Summary of the Pooled Outcome Data

Outcome No. Studies |Effect size (RR P value
(pts) and 95 % ClI)

Ml 5 (3,391) 0.79 (0.30-2.05) |0.63

Death 5(2,223) 1.08(0.35-3.36) [0.90

AE requiring |8 (3,581) 0.95 (0.59-1.52) |0.83

discontinuation

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEO0121.




Forest plot:
ABC vs TDFOutcome: MI

ABC TDF Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Daar 2010 4 928 7 929 737%  0.57[0.17, 1.95] —l—
Martin 2009 3 179 1 178 10.6% 2.98[0.31, 28.41] .
Moyle 2006 0 52 0 52 Not estimable
Post 2010 0 192 1 193 15.8% 0.34[0.01, 8.17] =
Smith 2009 0 343 0 345 Not estimable
Total (95% CI) 1694 1697 100.0% 0.79[0.30, 2.05] .
Total events 7 9

1 1 ]

Heterogeneity: Chi2 = 1.88, df =2 (P = 0.39); 12= 0%

L
Test for overall effect: Z = 0.49 (P = 0.63) 001 0l 1 10 100

Favours ABC Favours TDF

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEO0121.



Conclusion

A Observational studies are prone to biases and should be interpreted
with caution given the potential for confounding

A Randomized trials provide stronger evidence than do observational
studies

A Our meta -analysis was based on RCTSs, and did not show an increase in
the occurrence of Myocardial Infarction, overall mortality, and
occurrence of adverse events in ABC recipients

Cruciani M, et al. XVIII Intl. AIDS Conf. WEPEO0121.
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Hypotheses: mechanism of action

The HEAT study compared biomarkers in ARV -naive patients receiving either
ABC/3TC or TDF/FTC as NRTI backbone. Decreases in markers of inflammation &
endothelial activation were demonstrated in treatment arms ( n.s.)! These findings
are not consistent with the hypothesis of increased inflammation associated with

ABC proposed by the SMART study.

The Western Australia HIV cohort (WAHIV) replicated the results from HEAT 2

In the SMART study, the risk of developing ECG abnormalities did not vary
according to current NRTI use 3

BICOMBO showed that there was not a significant difference between ABC and
TDF for 10 biomarkers analysed 4

Conflicting data on platelet hyperactivity and endothelial function have been
reported 7

The MACS and WHICS cohort did not find an association with markers of
inflammation or impaired thrombolysis 8

Analysis of a number of CV biomarkers in the STEAL study failed to elucidate a
possible mechanism 2

To date, no clear mechanism has been identified supporting the association. In
addition, ABC has not been consistently associated with significant elevations of
inflammatory biomarkers

1. McComsey G etal. 16 " CROI, 81"-11" February 2009, Montreal, Canada. 732. 2. Hammond E et al. AIDS 2008;22:2540 -2543. 3. Lundgren JD
for the SMART/INSIGHT & D:A:D Study Groups. AIDS 2008;22:F17-F24 4. Martinez E et al. 5" IAS, 19h-22nd July 2009, Cape Town, SA. MOAB203.
5. Satchell C etal. 16" CROI, 8h-11™ February 2009, Montreal, Canada. 151LB. 6. Diallo YL et al. 50" ICAAC, 12 h 815" September 2010, Boston,
MA, USA. H-230a. 7. Hsue P et al. 16" CROI, 8-11t February 2009, Montreal, Canada. 723. 8. Palella F et al. 16" CROI, 8t-11" February 2009,
Montreal, Canada. 150LB. 9. Cooper D etal. 17th CROI, 16% 8 19" February 2010, San Francisco, USA. Abstract 718.



Kivexa: efficacy in context
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Kivexa . SPC change regarding efficacy

(approved August 2010)

A Section 4.4: special warnings and precautions
dadditional stat evmelagital 0 The
failure with Kivexa might be higher than with
ot her therapeutic options

A Section 5.1 includes details of the results of the
ACTG5202 and ASSERT studies



Overview of efficacy of ABC and 3TC as an NRTI backbone in randomised clinical trials
in treatment-naive HIV patients

HEAT Study** APV30002 (SOLO) Study'*®
Primary outcome at 96 weeks Primary outcome at 48 weeks
ABC/3TC QD non-inferior to TDF/FTC ABC+3TC BID+FPV/r non-inferior to ABC+3TC BID+NFV

ARIES Study® CNA 30024 Study*?
Primary outcome at 84 weeks Primary ocutcome at 48 weeks:
ABC/3TC QD+ATV/r non-inferior to ABC/3TC QD+ATV ABC+3TC BID non-inferior to AZT+3TC

KLEAN Study*® CNA 30021 Study**
Primary outcome at 48 weeks Primary ocutcome at 48 weeks
ABC/3TC QD+LPV/r non-inferior to ABC/3TC QD+FPV/r ABC+3TC QD non-inferior to ABC+3TC BID

ABCDE Study*
Secondary outcome at 96 weeks
ABC+3TC BID non-inferior to d4T+3TC

ACTG 5202 Study®
Prnimary outcome at week 96
ABC/3TC QD non-inferior to TDF/FTC VL <100K @ BL
ABC/3TC QD not non-inferior to TDF/FTC VL =100K @ BL

ASSERT Study®
Secondary outcome at 48 weeks
ABC/3TC QD not non-inferior to TDF/FTC

There are conflicting data on the comparative performance of ABC + 3TC in some studies. The
overall body of evidence shows that Kivexa is an effective treatment across all viral load strata

* No demonstrable difference in performance was seen when data were stratified above and below
100,000 copies/ml baseline viral load or when analysed using the ACTG5202 endpoint at week 48

9 FPVIr QD dosage regimens are unlicensed in Europe



Week 48 Kaplan -Meier estimates &
95% confidence interval on the probability of not
meeting the virology failure criteria as defined in ACTG5202

100

Probability
——
_—
¢
—
-—

20 } | | } | | | |
ESS30009 KLEAN - KLEAN - HEAT - SHARE CNA30024 CNA30021 - ALL STUDIES
FPVIr LPVIr ABC/3TC ABC QD/3TC

A5202 estimate for ABC/3TC
for BL VL 2100,000 ¢/mL at 48 weeks

A Of the 7 confidence intervals, 5 exclude 84%, the A5202 estimate for ABC/3TC,
suggesting that the majority of studies have different results from the A5202 result.
A Based on the weighted mean of these 6 studies (weight=inverse variance), the
confidence interval from the 1,027 subjects excludes the 84% estimate from A5202.
A Thus, results from GSK studies are consistently different from the A5202 result.

Pappa K et al. 48 " ICAAC 2008, H-1251
Ha B et al. HIV Clin Trials 2009;10(2):6575



efficacy In treatment -naive patients

Looking across the available studies, the overall
scientific evidence shows that  Kivexa remains an
appropriate treatment choice in antiretroviral
naive patients



Treatment regimens need to be
Individualised for the patient

A Patient needs are complex: age, gender, co -morbidities, social

circumstances and lifestyle all affect the clinical picture. 12,34

A As treatment improves, a growing number of people with HIV are

reaching an older age. Increasingly, they are affected by a range of
age -related conditions. 4°

The use of antiretroviral agents in older people can be complicated by
multiple chronic co -morbidities and co -administered non -HIV
medications. °

1. EACS (2009). Clinical management and treatment of HIV -infected adults in Europe (Version 5). 2. Gazzard B et al. HIV Medicin e 2008: 9;
5630608 3. PENTA. 4. EACS(2009). Prevention and management of non -infectious co -morbidities in HIV. (Version 5). 5. Rhee MS et al. Clin
Pharmacol 2008;48:1212 -1225.
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Celsent® (maravirog Prescribing Information
Please refer to the Summary of Product Characteristics (SPC) before prescelsietri

Presentation Celsentri is supplied as fitovated tablets containing either 150g or 300mg of
maraviroc Indications:Celsentri is a CCR5 antagonist which is indicated for use in combination
with other antiretroviral medicines for treatmergxperienced adults infected with only CER5
tropic HIV1. Dosage and administratiorBefore taking Celsentri, CCR5 tropism status must be
confirmed using an adequately validated and sensitive detection method on a newly drawn
blood sample. Viral tropism cannot be safely predicted by treatment history or by assessment of
stored samples. There are currently no data regarding reusing Celsentri in patients who have
only CCR&ropic HIVA1 detectable but have a history of failure on Celsentri (or other CCR5
antagonists) with a CXCR4 or dual/mixed tropic virus. There are no data regarding the switch
from a medicinal product of a different antiretroviral class to Celsentrirologicallysuppressed
patients. Alternative treatment options should be considerédults: Orally: Celsentri 150 mg,
300mg or 600 mg twice daily depending on interactions witkadministered antiretroviral

therapy and other medicinal products (see SPC). Celsentri can be taken with or without food.
Children Not recommended due to lack of dat@derly. Use with caution in patients >65 years

of age.Renal impairment Use with caution and adjust the Celsentri dosage interval in patients
with creatinineclearance < 80ml/min who are taking pote@Y P3Athhibitors (seeSPC for

dosing adjustments for patients with renal impairment including patients withstade renal
disease (ESRD})epatic impairment Use with caution due to lack of daRregnancyNo

clinical data; only use if benefit justifies potential risk to foetuactation No clinical data; stop
breastfeeding while on CelsentiContraindicationshypersensitivity to the active substance or
to peanut or soya or any of thexcipients Warnings and precautionstJse Celsentri only when
CCR&ropic HIVA1 is detectable and in combination with othantiretroviralsto which the

patient's virus is sensitiv€€elsentri therapy should be started shortly after a tropism test
because changes in viral tropissocur over time in HAL infected patientsCelsentri is not
recommended to be used in treatment naive patients based on the results of a clinical study in
this population (Please see SPC for further informatiGe)sentri dose and/or dose interval
should be adjustesvhen ceadministered with interacting medication. Celsentri is not a cure for
HI\A1 infection and has not been shown to prevent the risk of HIV transmigSeleentri may
cause dizziness and affected patients should avoid driving or operate machinery. The dose

Patients with preexisting liver dysfunction could experience an increase in frequency of liver
function abnormalities during CART and should be monitored according to standard practice.
Discontinuation of Celsentri should be considered in any patient with signs or symptoms of acute
hepatitis. Use Celsentri with caution in patients with severe cardiovascular disease, reduced
hepatic function, significant underlying liver disorders, hepatitis BAhfextion or renal

impairment due to lack of data in these populations. Celsentri contains soya lecithin. Antiviral
activity of Celsentri against HR/has not been evaluated. TraditionalJ{y, fold-change is not a
useful parameter to measure phenotypic resistance to Celsentri.

Interactions Celsentri is a substrate of (but does not inhibit or induce) CYP3A4. See SPC for dose
adjustment guidance when eadministering Celsentri witEYP3A#hhibitors and/or inducerslin

vitro results indicate that Celsentri could inhibigBcoprotein in the gut and may thus affect
bicavailability2 ¥ OSNIiF Ay RNHzZI& ® b2i NW@BdHhSWORSR T2 N
inducers (e.grifampicin+efavirenz. Celsentri had no clinically relevant effect on the
pharmacokinetics of the oral contraceptivethinylestradiolor levonorgestrel Side effectsThe

most frequently reported adverse reactions occurring in the Phase 3 studies at the recommended
dose were diarrhoea, nausea and headache. These adverse reactions were common. In these
studies, the reported frequency for these events and rates of discontinuation due to adverse
events were similar in patients receiving Celsentri 8@ptwice daily + OBT (optimised background
therapy) compared to those receivi@BT aloneAdverse reactions occurring at a numerically
higher rate among patients receiving Celsentri: Very commariQ): nausea. Commorr{/100 to
<1/10):vomiting, abdominal pain, abdominal distension, dyspepsia, constipaiiomitis, rash,
cough, muscle spasms, back pain, asthenia, insomnia, dizzdaeassthesiadysgeusia
somnolence, weight loss and increased levelalafineaminotransferaseaspartate
aminotransferasand gammaglutamyltransferas® | y O2 YY 2y O XMK MA AN
infarction, myocardialschaemiapancytopenianeutropeniag lymphadenopathyloss of
consciousness, epilepsy, petit mal epilepsy, convulsion, facial palgpeuropathy areflexia
respiratory distresshronchospasmpancreatitis, rectal haemorrhage, renal failuplyuria
myositis pneumonia, hepatic cirrhosis, hallucinatiorigackage quantities, marketing
authorisation numbers and basic NHS co€telsentril50mg, EU/1/07/418/003, 6tablets

i 2

limiting adverse reaction to Celsentri is postural hypotension. Although this reaction was seen at£519.14. Celsentri 300mg, EU/1/07/418/008t6blets£519.14 Marketing authorisation holder.
a similar rate in patients receiving Celsentri compared to placebo (~ 0.5% in the Phase 3 studies)ViiV Healthcare UK Ltd, 980 Great West Road, Brentford, Middlesex TW8 9GS.

caution should be used in patients with a history of postural hypotension or those receiving
medicines known to lower blood pressure. CCR5 antagonists could potentially impair the
immune response to certain infections. Immune reconstitution syndrome may occur when
combination antiretroviral therapy (CART) is started in patients with severe immune deficiency.
Cases obsteonecrosidiave been reported in patients with advanced #disease and/or long

term exposure to CART.

POM

Celsentris a trademark of the ViiV Healthcare Group of Companies.

Further information is available on request frabustomer Contact Centre, GlaxoSmithKline UK
Ltd, StockleyPark West, Uxbridge, Middlesex UB11 1BT.

Adverseeventsshouldbe reported. Reportingforms and information canbe found at www.yellowcardgov.uk. Adverseeventsshouldalsobereportedto GlaxoSmithKlinen 0800221441

Date of Preparation 16" June 2010. UK/MVC/0026/10
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Kivexa(abacavir+lamivudine) Prescribing Information
(Refer to SPC before prescribing)

Presentation: 600mgbacavirand 300mdamivudinetablets. Indications: HIV infection. An association between myocardial infarction and usahzfcavirhas been reported but data
Screen for HLB8*5701 prior to initiation or ranitiation of abacavirin patients of unknown are inconclusive and no causal mechanism has been identified. When presabbicayir
HLAB*5701 status who have previously toleratadacavir Dosage and administration: For minimise all modifiable risk factors (e.g. smoking, hypertensigperlipidaemid. Contains

use by HIV experienced physicians. Adults and adolescents over 40kg: one tablet daily, orallgunset yellow, which may cause allergic reactions. Interactions: Low potential for interaction:
with or without food. Under 40kg: Use separate components. Children under 12 years: Not with products metabolised by major P450 enzymes. Potentglldironyltransferase
recommended. Renal impairment: Not recommendectéatinineclearance <50ml/min. inducers may slightly decrease plasma concentratiorabatavir Methadone retitration

Hepatic impairment: Monitor closely in mild/moderate. Contraindications: Hypersensitivity.  may occasionally be required. Monitor individuals takingramoxazoleconcurrently. Co

Severe hepatic impairment. Warnings and precautions: In a clinical study, 3.4 % of subjects administration withzalcitabine IVgancicloviror foscarnetor high doses of ctrimoxazole

with a negative HLB*5701 status receivingbacavirdeveloped a hypersensitivity reaction. not recommended. Pregnancy and lactation: Not recommended in pregnant women. Avoid
Carriage of the HL-B*5701 allele is associated with a significantly increased riakatavir breastfeeding. Side effects: See SPC for full details. Hypersensitivity (see above). Always
HSR. If H:B*5701-positive, useabacavironly if no other option available. HSR symptoms evaluate for hypersensitivity syndrome. Common (>1/100 to <1/10) include: nausea,
usually appear within first 6 weeks of treatment. Closely monitor, especially during first 2 vomiting, diarrhoea, abdominal pain, anorexia, headache, insomnia, rash, fever, lethargy,
months, with consultation every 2 weeks. Almost all reactions have fever and/or rash as part fatigue,arthralgia muscle disorders, nasal symptoms, cough and alopecia. Uncommon

of syndrome. Other symptoms include respiratory, gastrointestinal, constitutional or (>1/1,000 to <1/100)neutropeniaand anaemia (both occasionally severe),

musculoskeletal symptoms, hepatic dysfunction and headache. Symptoms worsen with thrombocytopenia and transient raised liver enzymes. Rarely (>1/10,000 to <1/1,000), rises
continued therapy. Clinical diagnosis of suspected HSR must remain the basis of clinical in serum amylase, pancreatitidyabdomyolysishepatitis. Very rarely (<1/10,000), pure red
decision making. Patients diagnosed with HSR MUST discontinue treatment immediately everellaplasia peripheral neuropathyparaesthesiaerythemamultiforme, Stevenslohnson

if HLAB*5702-negative. Kivexaor anyabacavircontaining productZiagenor Trizivi) MUST syndrome and toxic epidermakcrolysis Lactic acidosis, sometimes fatal, and usually
NEVER be restarted in patients who have stopped therapy due to HSR or in whom HSR cannassociated with severeepatomegalyand hepaticsteatosis has been reported with

be excluded. HSRs with rapid onset, includingttifeatening reactions, have occurred after nucleoside analogues. Combination antiretroviral therapy has been associated with the

re-startingabacavirin patients who had only one of the key symptoms of hypersensitivity prior redistribution of body fat, lipid and glucose abnormalities, which should be managed as
to stoppingabacavir On very rare occasions, HSRs have been reported in patients who have clinically appropriate. Casesadteonecrosihave been reported, particularly in patients
re-started therapy, and who had no preceding symptoms of HSR. Screening for carriage of theith generally acknowledged risk factors, advanced HIV disease etdongombined

HLAB*5701 allele is recommended prior to-imgitiation of abacavirin patients of unknown antiretroviral exposure. Basic NHS costs: £352.25 for 30 tablets (Licence number:
HLAB*5701 status who have previously toleratadacavir Reinitiation of abacavirin such EU/1/04/298/002). Marketing authorisation holder: ViiV Healthcare UK Ltd, 980 Great West
patients who test positive for the HEB¥*5701 allele is not recommended and should be Road, Brentford, Middlesex TW8 9GS. Further information is available from Customer

considered only under exceptional circumstances where potential benefit outweighs the risk Contact Centre, GlaxoSmithKline UK BiwckleyPark West, Uxbridge, Middlesex UB11 1BT
and with close medical supervision. Other warnings and precautions: Closely monitor those at

risk of liver disease and hepasteatosisor coinfected with chronic hepatitis B or C. Stop POM

treatment if pancreatitis, lactic acidosis or worsening liver disease devel&fivelfas

discontinued in patients cnfected with hepatitis B, monitor liver function tests and markers  KivexaZiagenand Trizivirare trademarks of the ViiV Healthcare Group of Companies

of HBV replication, as withdrawal lafmivudinemay result in acute exacerbation of hepatitis.

High rate ofvirologicalfailure and emergence of resistance at an early stage vatetavir Further information is available on request frddustomer Contact Centre, GlaxoSmithKline
combined withtenofovir disoproxilfumarateandlamivudineas a once daily regimen. The risk UK Ltd StockleyPark West, Uxbridge, Middlesex UB11 1BT.

of virologicalfailure with Kivexamight be higher than with other therapeutic options (see SPC

for details). Nucleoside and nucleotide analogues may cause a variable degree of

mitochondrial damage. In patients with severe immune deficiency at institution of

combination antiretroviral therapy, an inflammatory reaction to asymptomatic or residual

opportunistic pathogens may arise and cause serious clinical conditions, or aggravation of

symptoms.

Adverseeventsshouldbe reported. Reportingforms and information canbe found at www.yellowcardgov.uk. Adverseeventsshouldalsobe reportedto GlaxoSmithKlineon 0800221441

Date of approval: 1st September 2010 UK/ABC3TC/0030/10
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MRC sponsored ARROW study

A The largest paediatric study ever undertaken in Africa, it is

sponsored by the Medical Research Council and was the first
ever use of GSKO6s scored forms of

It is still ongoing, and has/will continue to provide a
significant body of data in support of the scored tablet
approvals and the once -daily filings.

Preliminary data presented recently have confirmed similar

PK profiles for once - and twice -daily paediatric dosing, and
also reported a strong preference of the patients &

caregivers for once -daily dosing rather than twice -daily. As
a result, the study has been amended to include an

additional randomisation of ~1000 patients to once vs twice

daily ABC/3TC.



A/—\

generase discontinuation

A Agenerase has been superseded by
Telzir

A The active moiety is identical, but  Telzir
has a lower pill burden and better
tolerabllity profile than  Agenerase

A We are confident that this should not
result in problems for patients



ACTG5202: Study Design

Arm

A TDF/FTC QD

HIV-1 RNA 21000 ¢/mL ABC/3TC Placebo QD |
Any CD4+ count
> 16 years of age

ABC/3TC QD

é 3

ART-naive
1857 enrolled

Randomized 1:1:1:1
A\ y, c

TDF/FTC Placebo QD

Stratified by screening HIV-1 RNA ABC/3TC Placebo QD
(< or 2 100,000 c/mL)

Enrolled 2005-2007 D ABC/3TC QD
Followed through Sept 2009, '
96 wks after last pt enrolled TDF/FTC Placebo QD

Routine HLA-B*5701 screening not used in this study

Daar, E etal. 17 " CROI 2010. Abstract 59LB



ACTG5202: Primary Study Endpoints

A Efficacy : Time to confirmed virologic failure
8 HIV-1 RNA GL000 copies/mL at or after 16 and before 24 weeks, or
8 200 copies/mL at or after 24 weeks

A Safety: Time to safety event
0 First Grade 3 or 4 sign, symptom or lab abnormality at least one grade

higher than baseline (excludes unconjugated hyperbilirubin and CPK)

A Tolerability : Time to tolerability event
0 Moadification of originally randomized regimen

Daar, E etal. 17 th CROI 2010. Abstract 59LB



ACTG5202:
Overall

Baseline Characteristics

ATVIr
(n=465)

All subjects

(n=1857)
ABC/3TC TDF/FTC

Age (yrs), median 37 38 39 39 38
Males (%) 79 84 85 83 83
Race/Ethnicity (%)

White non -Hispanic 38 41 43 40 40

Black non -Hispanic 35 33 33 32 33

Hispanic 23 23 22 24 23
HIV RNA (log ;, ¢/ mL), Median 4.7 4.6 4.7 4.7 4.7
CD4 cells/mm 3, median 225 236 234 224 230
History of AIDS (%) 19 18 15 15 17
Genotype at screening (%) * 43 48 47 40 45
HCYV positive (%) 6 7 9 7 7

" Required for those with recent infection, otherwise optional

Daar, E etal. 17 t" CROI 2010. Abstract 59LB



ACTG5202: Overall
ITT

Pre-Specified Targeted Events

ATVIr
(n=465)

ABC/3TC TDF/FTC
Cardiovascular, n (%) 29 (6) 29 (6) 35 (8) 20 (4)
Vascular event * 2 (<1) 2 (<1) 6 (1) 1(<1)
Non -AIDS malignancies, n (%) 20 (4) 18 (4) 18 (4) 17 (4)
Renal, n (%) 12 (3) 14 (3) 5(1) 12 (3)
Bone fractures, n (%) 22 (5) 16 (3) 21 (5) 21 (5)

“Defined as coronary artery disease, infarct, ischemia, angina, cerebrovascular
accident, transient ischemic attack or peripheral vascular disease.

Daar, E etal. 17 t CROI 2010. Abstract 59LB



ABC/3TC vs. TDHFTC Time to Virologic Failure
(End of Study: Low Viral Load Stratum)

Daar, E etal. 17 t CROI
2010. Abstract 59LB



EFV + TDF/FTC
EFV + ABC/3TC
ATV/r + TDF/FTC
ATV/r + ABC/3TC

ABC/3TC vs. TDHFFTC Primary Virologic Endpoint
(High Viral Load Stratum at DSMB Action)

Daar, E etal. 17 t CROI
2010. Abstract 59LB



ABC/3TC vs. TDF/FTC Primary Virologic and Safety Endpoints
(High Viral Load Stratum at DSMB Action)

N=797; median (25 ™, 75th) follow -up = 60 weeks (28, 84)

Time to Virologic Failure Time to Safety Endpoint
o]
5 & T e, TDF/FTC (26 events) 2
g _________________________________ '\‘
@ s i TDF/FTC (78 events)
o 9 0 o | "tamy
%” s ABC/3TC (57 events) % B
= I3
< g
5 Q- é ©
o
8 @ ABC/3TC (130 events)
= 5
E < g g
= Q g o
; _ 2 _
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1}
g g | 2o
g Number at Risk i Number at Risk
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ABC/3TC vs. TDHFTC Primary Safety and
Tolerability Endpoint (End of Study: Low Viral Load Stratum)

Safety Tolerability

Suspected
HSR. n
EFV + TDF/FTC ( 83 events ) 3
EFV + ABC/3TC ( 98 events ) 24
------ ATVirtv + TDF/FTC ( 78 events ) 0
————rm ATV/rtv + ABC/3TC ( 80 events ) 19

Daar, E et
al. 17t
CROI 2010.
Abstract
59LB
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ATV/rvs. EFV(wk 48)
Median Change in Fasting Lipids (mg/

ACTG5202: Overall; As -Treated

dL)

Cholesterol LDL HDL Triglycerides
p<0.001
p-values:
ATV/rvs. EFV
p=0.07
p<0.001 .
p<0.001
p=0.26
p<0.001
p=0.002
p<0.001
I T T T T T T T T T T T T T T T T T |
EFV EFV EFV EFV v EFV EFV EFV
ATVIF  ATVE ATVEF ATVI ATVIr ATV ATVIr  ATVIr

ABC/3TC TDF/FTC
326 290 326 300

ABC/3TC TDF/FTC
303 270 310 281

ABC/3TC TDF/FTC

322 288 324 299

ABC/3TC TDF/FTC

325 289 324 300

Daar, E etal. 17 t" CROI 2010. Abstract 59LB



ACTG5202: Overall ITT

Percent of Failures with Emergence
of Major Resistance Mutations

TO—>r= <Z>»
DO=->r= <Z>

*Major mutations defined by IAS -USA (2008) list plus T69D, L74l,
G190C/E/QIT/V for RT and L24l, F53L, I54V/A/T/S and G73C/S/T/A for PR Daar, E et al. 17 ™ CROI 2010. Abstract 59LB




