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History of HIV and AIDS

Professor Brian Gazzard
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“What can | say? The medicines are eloquent enough. What they have done for me
is amazing. Everyone was shocked when | went home for Christmas. | was so sick

before | started treatment. | was skinny, and the medicines made me big again. | was
so weak | could not walk, and now look at me.”

Lessons learnt

Miracles do happen!




1 million years ago...

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

Greater Spot — nosed
(Cercopithecus
nictitans)

A part of SIVcpz (the pol
gene) is closer to
SIVrcm,

and another part (env) is
closer to SIVgsn

rcm = red-capped
mangabeys (Cercocebus
torquatus)

Gsn=greater spot-nosed
monkeys ( Cercopithecus
nictitans)




Next 100,000 years...

® 95% of chimp population eradicated

e Restricted MHC repertoire

- /

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

H
HLAA"50
H
7

76
7
&
B4 ﬁ
54001
57801
51317
B-1302
& na
1
a
o
=2 atr 871201
a
atr 571101
5 1401

w3 % s 24 20 16 12 & 4 o
de Groot N G et al. PNAS,2002;99:11748-11753

0,005 substtutionsisite

1
2
a
“

a5
6
7
8

a9

ls

IEDIROEERRRTE
SEESERESRRERRRERRER
R

**‘:
LELERRRLRRE
3

T




RESEArCIT AT P SETYICE O DTV ETETATS IS W e T

Correspondence and requests for materials should be addressed to WH.RM. (email: milner@biopsy.
uni-jena.de).
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Origin of HIV-1

inthe chimpanzee

Pan troglodytes troglodytes

Feng Gao*, Elizabeth Bailest, David L. Robertsoni,

Yalu Chen*, Cynthia M. Rodenburg®, Scott F. Michael*s,

Larry B. Cumminsl, Larry O. Arthurt, Martine Peeters#,

George M. Shaw*”, Paul M. Sharp+ & Beatrice H. Hahn*

* Departments of Medicine and Microbiology, University of Alabama at
Birmingham, 701 S, 19th Street, LHRB 613, Birmingham, Alabama 35294, USA
t Institute of Genetics, University of Nottingham, Queens Medical Centre,
ottingham NG7 2UH, UK

Laboratory of Structural and Genetic Information, CNRS, Marseilles 13402,
France

|| Southwest Foundation for Biomedical Research, San Antonio, Texas 78245, USA
9 AIDS Vaccine Program, National Cancer Institute-Frederick Cancer Research
and Development Center, SAIC Frederick, Frederick, Maryland 21702, USA

# Laboratoire Retrovirus, ORSTOM, BP 5045, Montpellier 34032, France

* Howard Hughes Medical Institute, University of Alabama at Birmingham,
Birmingham, Alabama 35294, USA

The human AIDS viruses human immunodeficiency virus type 1
(HIV-1) and type 2 (HIV-2) represent cr pecies (zoonotic)
infections'™, Although the primate reservoir of HIV-2 has been
clearly identified as the sooty mangabey (Cercocebus .u.!ys)“”. the
origin of HIV-1 remains uncertain. Viruses related to HIV-1 have
L icalatad £ th hi. (Dass s Ladutac®?

1999. Nature

Geographic distribution of chimpanzee subspecies
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Kinshasa

1950's
Histopathology Department — unexplained death
HIV DNA extracted

Molecular clock - 1899




Why 1900s?

Simply because only around that time, major
cities, including Kinshasa emerged.

Kinshasa 1896
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e Africa >-USA
-> MSM

e ?Haiti \o

Transmission

e Gay steward

'»:Several hundred partners:
 oNewYork ,
‘San Francisco =

. San Francisco




AH 1979

e Temperature

e Lymphadenopathy
e Weight loss

e VDRL +

e Penicillin

N

o

AH — no better in 1980

e Weight loss

e Acquired icthyosis

e Pigmented

e Laparotomy — Whipples

N

o
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Initial report

MEngl J Med. 1951 Dec 10,3052411423-31.

Pneumocystis carinii pneumonia and mucosal candidiasis in previously healthy
homosexual men: evidence of a new acquired cellular immunodeficiency.

Gottlieh MS, Schroff R, Schanker HM, Weisman JD, Fan PT, Wolf RA, Saxon A

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

- /
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AH 1981

e All teeth fell out

e Died in 1984 o |
Multiple Cerebral |
Lymphoma

Chest X ray: PCP with bilateral,

diffuse granular opacities

Sexual network

Lancet, 1984 Sep 1,2(54011.480-3.

Clinical findings and serological evidence of HTLV-lll infection in homosexual contacts of
patients with AIDS and persistent generalised lymphadenopathy in London.

Gazzard BG, Shanson D, Farthing ©, Lawrence AG, Tedder RS, Cheingsong-Popov R, Daloleish A, Weiss RA.
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Lessons learnt

Sexual history not always reliable!

Careful study of 1 patient can produce
lots of papers

- /
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HIV origins

1. Aninfection - blood
2. Tacells | -retrovirus
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Lessons learnt

Pressures to be first are overwhelming

Science and politics provide complex
motivations

Humbleness never goes amiss

N

/
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Fischl new england | med 1987
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Months of follow-up
Numbers at risk
ZDV 1055 944 906 725 513 225
ZDV+ddC 1072 1019 937 776 554 242
ZDV+Videx 1080 1023 938 774 585 246

Lancet 1996; 348: 283-291.
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Maximising the Effectiveness
of Protease Inhibitors in
the Management ~ "
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Lessons learnt

Maximising the Effectiveness
of Protease Inhibitors in
the Management of KIV

long

RCT'’s are important <

2big

Church House, Westminster, London4-5 July 2008
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George Orwell

Maximising the Effectiveness
of Protease Inhibitors in
the Management of KIV

Church House, Westminster, London4-5 July 2008
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GNCABLE
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Freddie Mercury

Maximising the Effectiveness
of Protease Inhibitors in
nagement of HIV

Church House, Westminster, London4-5 July 2008
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EC
WC Perinatally Acquired
AIDS Cases,1985-2004, United States
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Year of diagnosis
hout ris or information

Centers for Disease Control Available at: http://ww  w.cdc.gov,
surveillance/resources/slides/pediatric/slides/pedi atrics_4.ndf Accessed 1 Julv 2008

casie,

o

Now a ‘generic’ market e

1) Most combinations are of equal potency

Decisions for prescribing based upon:

- convenience
- toxicity

- price

Church House, Westminster, London4-5 July 2008
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Ir vs EFV primary virologic endpoint
: Overall
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§ > TDF/FTC: HR 1.01 (95% CI 0.70, 1.46)
[ 8 0.4 Prob. VF free at wk 96: 89.0 vs 89.8%, diff -0.8% ( 95% CI -4.9, 3.3)
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Weeks from randomization

Number at risk
EFV+TDFIFTC 464 448435 419 406 397 392 379 367 332 287 254 206 166 127 91 41
EFV+ABC/3TC 465 447420 393 373 361 353 345 331 291 264 225 191 159 114 77 38
ATVIr+ TDFIFTC 465 450 427 415 403 390 380 370 364 322 285 252 214 178 126 87 45
ATVIr+ ABC/3TC 463 449430 398 381 367 355 347 338 303 260 226 185 154 109 74 32 6

Church House, Westminster, London4-5 July 2008 Daar E et al. 17t CROI 2010:Abstract 59LB
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STARTMRK: RAL vs EFV (+TDF/FTC)

48-week results
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[ RALn= 281 279 281 279 281 279 278 280 280
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e Shorter time to virologic response with RAL vs EFV (p<0.001)

e Greater CD4 increase with RAL vs EFV
— +189 vs 163; A: 26 (95% Cl: 4-47)

e Fewer CNS events by Week 8 with RAL vs EFV (10.3% Vv s 17.7%; p=0.015)
Lennox J et al. ICAAC-IDSA 2008. Abstract 896a

Date of Preparation April 2010
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Antiretroviral therapy with the integrase inhibitor Raltegravir alters

the kinetics of HIV, significantly reducing the second phase.
J. Murray et al., AIDS 2007, 21: 2315-2321
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Abstract LBAH-718b; 4. Gathe J et al. CROI 2008. Abstract 775; 5. Molina J-M et al. Lancet 2008;372:646—655

Date of Preparation April 2010
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Non-infectious complications

Non-Aids cancers

3

sorders

o]

Now — major issues

1) Are there major diseases which are not corrected
by ART?

Lesson: don't jump on every bandwagon!

23



Cohort Studies

COMPLETED
PURSE WITH
EMBROIDERED
INITIALS

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

Many hidden biases

Cohort studies

1. Channelling biases

2. Missing events

3. Lead/ lag time

24



Anal Cancer Relative risk of seminoma and
nonseminoma in HIV
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Hodin tymphoms

— Obsered i the AIDS paplstion
Observed i the geerl poulation
- Expcted nthegenelpepuston
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ShielsM S et al. Ann Intern Med 2010;153:452-460

the general population in the United
observed among persons with AIDS.

Annals of Internal Medicine
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Changing Rates of Use of Antiretroviral Drugs (Panel A) and
Vascular Events and Death (PanelB)

A © Any antiretroviral B * Death fram any cause
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CHARTER Study data: 2003—-2007 Heaton et al, CROI 2009



Charter Study

1) Not all patients undetectable

2) Nadir <50: structural brain damage

What about: - heroin?
- Hep C?
- crystal meth?
etc

Pathogenesis

Continuing activation — all the rage

Is it true?

27



Alteration in immune activation after ART
3.5+

2.0 ik
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Baseline Weel 48
Weeks on Therapy

Prevention

1) Vaccines

2) Behaviour

3) DRUGS
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Adults and children estimated to be living with HIV, 2007

T\WWestern &, Eastern EUropes:.
Central Europe & CERtral ASkL

<~ Nerth America————760-000—— 1.6 million £
1.3 million [600 000 1.1 million],  [12-21million] g5t Asja
480 000 — 1.9 milli
; ) Middle East\& North Africa -[5208‘,%?_2?&001
L Caribhean | / 480000 L X S R Y
230000 | [270 000 - 500 000] Squth & South:East Asia |
| [210°000 - 270 000] I | | I 4.0 million
Sub-Saharan Africa [3.3 - 5.1 million]
Latin America 22.5 million Qcehnia
1.6 million [209=24 3 million] f T T
[1.4-19million] |
3 [53.000 - 120 000]

Total: 33.2 (30.6 — 36.1) million

e -

Number of public-sector ARV therapy sites and number bpeople
receiving ARV therapy in the public sector in Botswana2002—-2004




Prevention

1) Swiss HIV Commission statement

2) Multiple studies confirming
3) Find and treat policy

4) Cost to stop epidemic: £100 billion

(cost to rescue the banks)

Prep Results

1.0+
0.10+
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¢
z 0.06-
I os |
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i
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Weeks since Randomization
No. at Risk
Placebo 1248 1194 1108 1005 852 647 546 444 258 137 60
FTC-TDF 1251 1188 1097 988 848 693 558 447 267 147 65
~=
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Drug levels and Prep results

A intracellular FTC-TP Level

B intracellular TFV-DP Level

C Plasma FTC Level
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NEJM

The Arms Race

Humans

(slow evolution)

Intrinsic antiretroviral
factors

Retrovirus

(rapid evolution)

Factors inhibiting
intrinsic mechanisms

Cellular promoting

genes
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New therapeutic targets in HIV-1 replication

s

NEW DRUG TARGETS

LEDGF

% v
=

Summary

Life is wonderful
Doctors can still do what they were trained to do

Do not give too many hostages to fortune
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William Stewart, MD
Surgeon General, United States 1965-69

“The time has come to close the book on infectious diseases.

We have basically wiped out infection in the United States”

Date of Preparation April 2010
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