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4

Before …

After …
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Survival in Denmark

Cumulative survival for HIV-infected patients starting HAART & persons from the general population

Group 0 Population comparison

Group 1 HIV +

Group 2 HIV + + Risk factors

Group 3 HIV + + Comorbidity

Group 4 HIV + + alcohol / drug abuse
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Lohse et al., Ann Intern Med January 16, 2007 146:I-39

Centers for Disease Control Available at: http://www.cdc.gov/hiv/topics/

surveillance/resources/slides/pediatric/slides/pediatrics_4.pdf Accessed 1 July 2008 

Perinatally Acquired AIDS Cases

1985–2004, United States

Note: Data have been adjusted for reporting delays and cases without risk factor information

were proportionally redistributed 
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Survival of People Receiving ART through the DART trial vs 

People in the Entebbe Cohort Receiving other Interventions
Entebbe, Uganda, 2004*

* DART: Development of Antiretroviral Therapy in Africa
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Number of Public-Sector ART Sites & Number of People 

Receiving ART in the Public Sector in Botswana
2002–2004
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How Did it Happen?

Pharma

Mammon

“Pure” 
Research

“Ultruism”



13/12/2011

6

FOCUSSED

SERENDIPITY

Antonie van Leeuwenhoek

Niels K. Jerne
César Milstein

Georges J.F. Köhler

Kary Mullis
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1 million years ago&

� A chimp was bitten by 2 monkeys:
� Red-capped mangabey

�Greater Spot – nosed 

(Cercopithecus 

nictitans)

rcm = red-capped 
mangabeys (Cercocebus 
torquatus)

Gsn=greater spot-nosed 
monkeys (Cercopithecus 
nictitans) 

A part of SIVcpz (the pol 
gene) is closer to 
SIVrcm,
and another part (env) is 
closer to SIVgsn
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Next 100,000 years&

�95% of chimp population eradicated

�Restricted MHC repertoire

UPGMA phylogenetic tree of human and chimpanzee MHC class I intron 2 sequences.

de Groot N G et al. PNAS 2002;99:11748-11753
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Origin of HIV-1 in the chimpanzee 

Pan troglodytes troglodytes

Gao F, Bales E, Robertson DL, Chen Y, Rodenburg CM, Michael SF, Cummins LB,  Arthur LO, Peeters 

M, Shaw GM, Sharp PM, Hahn BH. Nature 1999; 397: 436-441.

A brief history of HIV

Gao F, et al. Nature N Engl J Med 1981; 

305:1425-31

1899 

(Kinshasa)

1979 

(Haiti)

1981 

(PCP)

2011
1 Million 

Years ago

(Africa)
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Initial Report

http://www.ncbi.nlm.nih.gov/pubmed/6272109

AH 1981

� All teeth fell out

� Died in 1984 

Multiple Cerebral 

Lymphoma

Chest X ray: PCP with bilateral, 

diffuse granular opacities
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1981

• Gay lifestyle, “Poppers”

1982

• IVDU

• Blood

• Factor VIII

Low risks groups

1. An infection – blood

2. T4 cells – retrovirus

HIV Origins
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1983 1987 1989

Barré-Sinoussi F, et al. 

Science

Fischl M, et al. 

N Engl J Med 

Larder BA, et al. 

Science

Timeline of HIV Research

Key Conclusions

‘We tentatively conclude that this virus [...] belong[s] to a 

family of T-lymphotropic retroviruses that are horizontally 

transmitted in humans and may be involved in several 

pathological syndromes, including AIDS.’

Barré-Sinoussi F et al. Science 1983;220:868–71.



13/12/2011

13

1983 1987 1989

Barré-Sinoussi F, et al. 

Science

Fischl M, et al. 

N Engl J Med 

Larder BA, et al. 

Science

Timeline of HIV Research

Impact of AZT on Morbidity & Mortality

Brian Gazzard, Personal communication with Margaret Fischl
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Key Results

Concorde Coordinating Committee. Lancet 1994; 343: 871–81.

Key Results

Larder BA et al. Science 1989;243:1731–4.
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Comparison of zidovudine sensitivities

of HIV isolates obtained before and

after initiation of treatment. HIV

isolates were obtained from PBL

samples. Virus was propagated in

MT-2 cells (8) and zidovudine sensitivity

determined by plaque reduction assay

with HeLa HT4-6C cell monolayers (11).

The upper and lower parts of the

figure depict matched ID50 and ID95

values for each isolate. The arrows

indicate those isolates obtained

before (Pre) or after (Post) initiation of

zidovudine therapy, and the maximum

ID50 and ID95 values observed for

isolates from untreated individuals

(0.05 µM and 1 µM, respectively)

are indicated.
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The Delta Trial

Months of follow-up

Numbers at risk

ZDV 1055 1033 944 906 725 513 225

ZDV + ddC 1072 1052 1019 937 776 554 242

ZDV + ddI 1080 1055 1023 938 774 585 246
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All causes mortality: All patients

ZDV

ZDV+ ddC

ZDV+ ddI p=0.00006

Lancet 1996;348:283–291.

XI International AIDS 

Conference,  Vancouver 1996 
Data were presented that show the improved 

benefits of triple therapy

Triple care became the standard of care –

something which remains the case to this day
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Viral Replication

102 Replication/day

10-3 Codons

10-5 Mistakes

A controlled trial of two nucleoside analogues plus indinavir in 

persons with human immunodeficiency virus infection and CD4 

cell counts of 200 per cubic millimeter or less
Hammer SM, Squires KE, Hughes MD, Grimes JM, Demeter LM, Currier JS, Eron JJ Jr, Feinberg JE, Balfour HH, Deyton 

LR, Chodakewitz JA, Fischl MA, for the AIDS Clinical Trials Group 320 Study Team. N Engl J Med 1997; 337: 725–33. 
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Key Conclusions

‘This study showed the clinical superiority of the three-drug 

regimen containing indinavir over the two-nucleoside 

combination in patients previously treated with zidovudine 

who had CD4 cell counts of 200 per cubic millimeter or less.’

‘The proportion of patients whose disease progressed to AIDS 

or death was reduced from 11 percent to 6 percent by the 

three-drug combination, a 50 percent reduction (p=0.001)’

‘Mortality, low in both groups, was reduced from 3.1 percent 

to 1.4 percent with the three-drug regimen (p=0.04).’

‘This study supports the view that employing well-tolerated

regimens of increasing potency will translate into greater 

clinical benefits for patients with HIV-1 infection.’

Hammer SM et al. N Engl J Med 1997;337:725–33.

Progression to AIDS/Death

Adapted from: Hogg R et al. JAMA 1998;279(6):450−454;

Hogg R et al CMAJ 1999;160(5):659−655.
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No. of patients:

Raltegravir

Placebo

Percentage of Patients With HIV-1 RNA 

<400 or <50 copies/mL

Steigbigel RT et al. N Engl J Med 2008;359:339–54.
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1. Shaffer et al., N Engl J Med. 1998 Nov 12;339(20):1409-14; 2. Shaffer et al 1999. 3. Wiktor et al., Lancet. 1999 Mar 6;353(9155):781-5.; 4.

Wiktor SZ et al. AIDS 2000 Abstract TuOrB354.
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Efficacy (MITT) 44% (15-63%) Through May 1, 2010

Durable Through 144 Weeks in the Final Analysis

P = 0.002

Grant et al, CROI 2011
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Gardner EM et al. The spectrum of engagement in HIV care and its 

relevance to “Test and Treat” strategies for prevention of HIV infection. 

Clin Infect Dis 2011;52:793-800.

Cornell M, et al (IeDEA-SA Collaboration. Temporal changes in 

programme outcomes among adult patients initiating antiretroviral 

therapy across South Africa. AIDS 2010;24:2263-70.
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CAUSATION 

≠
ASSOCIATION 

Cohort Studies

Many hidden biases

How to make a silk purse out of a sow’s ear
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Cohort studies

1. Channelling biases

2. Missing events

3. Lead / lag time

Cancer in the AIDS population



13/12/2011

23

Problem of controls - inflammation

HIV is a marker for many infections

(?) much of CV risk is driven by CMV

Immune Activation, HIV Infection and 

ART

Hunt PW, et al. J Infect Dis. 2003;187:1534-1543.
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Other Shibboleths

HIV associated with:

1.  Life expectancy

2.  Ageing

3.  Losing memory

4.  Inflammation 

Causation

? of correlation

? effects of eradication

Biological Plausibility 
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Koch’s Postulates

• (1) H. pylori � Acute Gastritis

(no disease in animals)

• (2) ERADICATION

Efficacy (MITT) 44% (15-63%) Through May 1, 2010

Durable Through 144 Weeks in the Final Analysis

P = 0.002

Grant et al, CROI 2011
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TDF-2: Efficacy – Intention-to-Treat Analysis

Failure
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Prevention Trials

Efficacy

0%    10     20    30     40     50    60    70     80     90  100%

Effect size (95% CI)

Tenofovir/truvada for discordant couples
(Partners PrEP)

73% (49; 85)

Study

Medical male circumcision 
(Orange Farm, Rakai, Kisumu)

54% (38; 66)

HIV Vaccine 
(Thailand)

31% (1; 51)

39% (6; 60)Tenofovir vaginal
(SA)

Truvada oral MSMs
(America’s, Thailand, SA)

44% (15; 63)

Treatment for prevention
(Africa, Asia, America’s)

96% (73; 99)

Truvada oral for heterosexuals
(Botswana TDF2)

63% (22; 83)

Truvada for women
(Kenya, SA, Tanzania)

0% (-69; 41)

New England Journal of Medicine, online Nov 23, 2010

Drug Levels

• Cases matched to 

controls by site and 

time on study

• Drug Detection 

Correlated with 

Seronegative Status 

(OR 12.9, P<0.001)

• 92% reduction in 

HIV risk

• 95% if controlled for 

Unprotected 

Receptive Anal 

Intercourse
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Prevention Trials

Efficacy
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Rubbish 

1. AZT monotherapy works

2. d4T / ddI,  best thing since sliced bread

3. Drug holidays good

4. Maxi therapy life saving

5. CRiX belly does not exist

Adapted from: 1. Eron J et al. Lancet 2006;368:476–482; 2. Walmsley S et al. EACS 2007, Abstract PS1/4; 3. De Jesus E et al. ICAAC 2007, 
Abstract LBA H-718b; 4. Gathe J et al. CROI 2008, Abstract 775; 5. Molina J et al. CROI 2008, Presentation 37

Boosted PIs: Efficacy Across the Board

Neither FPV/r nor LPV/r OD are licensed in the EU. The EU licensed dose of DRV/r is 600/100 mg BID

Data in figures are from different studies and cannot be compared directly. 

ITT-E, intent-to-treat exposed.
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Daar ES et al. Ann Intern Med 2011;154:445–6.

Time to Primary Virologic End Point
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ATV-rtv + ABC-3TC (83 events)

The Future of Drugs

Emphasis on convenience:

“Small” role for ‘depot’; once a week etc …..

- lack of side effects

- lack of drug interactions

- forgiveness

γγγγ

undetectable

→→→→ time

80–90%

Personal communication Prof Gazzard
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Author Year
QD

n/N

BID

n/N

Weight 

(%)

Association measure 

95% CI

Benson 2004 197/294 105/148 13.84% IIII
-0.0491 

(0.1397 – 0.0415)

Boyle 2008 164/205 72/95 10.90% IIII
0.0421 

(0.06 – 0.1442)

Eron 2004 14/19 15/19 1.56% I
-0.0526 

(-0.3225 – 0.2172)

Gallant 2006 194/244 171/243 19.37% IIII
0.0914 

(0.0148 – 0.1679)

Molina 2007 66/115 40/75 5.43% I
0.0406 

(-0.104 – 0.1852)

Parienti 2007 26/27 25/25 11.65% IIII
-0.037

(-0.357 – 0.0617)

Portsmouth 2005 20/22 18/21 3.08% I
0.0519

(-0.14 – 0.2439)

Ruane 2006 17/18 16/18 3.52% I
0.0556

(-0.1241 – 0.2352)

Sosa 2005 105/130 106/130 12.56% IIII
-0.0077 

(-0.1028 – 0.0874)

Gathe 2008 145/310 128/296 18.10% IIII
0.0353 

(-0.0439 – 0.1145)

META-ANALYSIS 948/1384 696/1068 100% IIIIIIIIII
0.0215 

(-0.0122 – 0.0552)

Meta-Analysis of Cohort Based Studies

Parienti et al.

Mean difference in viologic suppression rate

Favors BID Favors QD

-0.2 -0.1 0 0.1 0.2 0.3

Future Perspectives

Vaccines

Behaviour

Treatment as prevention & PrEP
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Kennedy C E et al. Bull World Health Organ 2010;88:615–623.

Behavioural Interventions for HIV + Prevention in Developing 

Countries: A Systematic Review & Meta-Analysis
Meta-analysis of condom use among HIV- individuals following a behavioural intervention

Study Name Year
Odds 

ratio

Lower 

limit

Upper

limit

Allen, Serufilira et al 1992 2.400 1.623 3.550

Farquhar et al 2004 0.200 0.091 0.437

VCT Efficacy Group – Individual Men 2000 1.940 1.322 2.848

VCT Efficacy Group – Individual Women 2000 1.930 1.166 3.195

VCT Efficacy Group – Couple Men 2000 1.457 0.683 3.108

VCT Efficacy Group – Couple Women 2000 1.387 0.854 2.253

Combined estimate (random effects) 1.321 0.771 2.262

0.01 0.1 0 10 100

Decreased condom use Increased condom use

Odds ratio and 95 CI (%)

So where are we now in terms of drugs? Backbones

Truvada vs. Kivexa

•ASSERT

• Similar efficacy, differences in biomarkers1

•5202 

• High viral load- more virologic failure on Kivexa2

• Low viral load- similar efficacy3

• Over all- differences in safety?3

1. Post et al. JAIDS. 2010;55(1):49-57 
2. Sax et al. NEJM. 2009; 361: 2230-2240
3. Daar ES, et al. Ann Intern Med 2011;154:445–6.
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HIV/AIDS at 30: Back to the Future
BHIVA / Wellcome Trust Multidiscip l inary Event 

to mark World AIDS Day 2011

British HIV Association (BHIVA) 2011


