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HIV — What do we know so far? -

The first 30 years?
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Miracles do happen




Number of people receiing ART

Why? Because of ARV’s...
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How has this happened?




With the price of ART continu"ing to fall...

Median prices of WHO-preferred first-line regimens per
person per year, in US dollars, in low-and middle-income
countfies, 2004-2013
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Gauging recent progress in the giobal HIV

response
2013 2009-2013
1.5 million HIV related deaths ‘ V 25%

[1.4 — 1.7 million]

320 000 TB-related deaths in PLWHA" 4  V 36%"

[300 000 — 340 000]

*2012 ** 2004-2012
2.1 million HIV infections d Vv 15%
[1.9 — 2.5 million]
240 000 HIV infections in children VY 40%
[210 000 — 280 000]
World Health

Organization
Source: 2014 Global AIDS Response Progress Monitoring (WHO/UNICEF/UNAIDS) and UNAIDS/WHO/UNICEF estimates



With low ART coverage areas startmg to catch
Africa up |

TOTAL: 11.7 MILLION
IS% [34-38%)
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Although the gap between access "tb,’ART 1{o]§

children vs. adults continues to widen

+ thy 10,9 m =
Adults / w w w

9,0m

> 1 in 3 adults with HIV on ART (37%)

oo *15% - PRR]

640 k 1 in 4 children with HIV on ART (23%)

Source: 2014 Global AIDS Response Progress Monitoring (WHO/UNICEF/UNAIDS) and UNAIDS/WHO/UNICEF estimates
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And close to 1 million preghant women,

received ARVs, 500,000 still being missed
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And in multiple countries laws ex;iét— that can

hinder service provision for key populations

b OO

Sex MSM PWID
workers

Source: GARPR 2013 — “Countries reporting existence of laws, regulations or policies that can pose obstacles to 1
effective HIV prevention, treatment, care and support services for key populations”



And global update of 2013 WHO"gUideIines

increasing eligibility for treatment.
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Percentage of 58 WHO HIV Focal Countries with confirmed adoption of select WHO 2013 ARV
recommendations, June 2014 ,7

Source: WHO HIV Country Intelligence Databése, June 2014



How did the epidemic star_t?

HIV
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New epidemics last millennium ,
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The Origin of HIV: a chimpi,was bittéh- twice a

million years ago...
gag Qol env
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Greater Spot — nosed monkey
(Cercopithecus
nictitans)

Aj :?1'::’--:'.‘ b _
X = 16
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Transmission across continents? = |

e Africa =2 USA
= MSM

o ?Haiti \



At a time when technology Wés moving fast
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Transmission happened quietly and effectively

Q = Iadex patient
1-21 = Secuence of orael

O Onther cpportunste inlection

O Muttiple dlagnoses (XS ang PCP)

Cy LA - Los Angeles, NY ~ New York City, 5F - San Francisco
State FL « Florkda, GA « Georige, N « New Jarsay. PA « Paonayhvania,

TY « Taxaa J
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1981: The first Recognition of a'ﬁew'lhl_ln'ess...

FIGURE 1. Incidence of Kaposi's Sarcoma (KS), Pneurnocystis carinii
Pneumonia (PCP), and other opportunistic infections — United

States, 19791981
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Initial Reports

June 5, 1981: 5 cases of PCP in gay \-—--.....
men from UCLA (MMWR)? ey

July 3, 1981: 26 additional cases? Feae

Dec 10, 1981: 3 NEJM papers e
1 Nc\v ‘:,l\gh‘ 5
describe cases? Jounna of Medicine
1981 June 5.30:260~2 TEine . W
. :.::_’T_.:':—-’ . W
Pneumocystis Pneumonia ~ Los Angeles B
in the period October 1980-May 1981, 5 young men, all active homosexuals, were ;__':::—‘:':".:"'_':' = -:
treated for biopsy-confirmed Pneumocystis carinii pneumonia at 3 different hospitals =i e
in Los Angeles, California. Two of the patients died. All 5 patients had laboratory- == 3;;.*::‘_. -
confirmed previous or current cytomegalovirus (CMV) infection and candidal mucosal T
1 —_ A
infection, Case reports of these patients follow. o . . e e
1. MMWR 1981 June 5;30:250-2; 2. Sepkowitz K et al. NEJM 2001;344:1764-72; 3. Gottlieb MS et al. NEJM 1 23

2001;344:1788-9









Aids — Case definition

2008 CDC Case Defininon for HIV Infectson: AIDS-Defining Cinical Condibons

« Candidasis (rached, bronchia. or lung) * Lymphoma. primary of brain
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Physicians getting used to multiple infections...




1.0 1981-1987
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Source: National AIDS case surveillance data, CDC S
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Early Mistakes — CDC sta‘terh'e/ht 1981

CDC - “no apparent danger to non-homosexuals from
contagion”.

“The best evidence against contagion is that no cases have
been reported to date outside the homosexual
community or in women”
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THE BIG CHILL

How Heterosexuals
Are Coping with AIDS




This is not a .
setting for AIDS.
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Isolation of a T-Lymphotropic Retrovirus from a Patient
at Risk for Acquired Immune Deficiency Syndrome (AIDS)

F. BARRE-SiNouUssI, J. C. CHERMANN
F. REy, M. T. NUGEYRE
S. CHAMARET, J. GRUEST
C. DAUGUET, C. AXLER-BLIN
Institut Pasteur, Département de

‘We tentatively
conclude that this virus
[...] belong[s] to a
family of T-
lymphotropic
retroviruses that are
oo, B AR horizontally

e 2 Hecton sty of the st of e et transmitted in humans
and may be involved in
several pathological
syndromes, including
AIDS. 7 3




Treatment for survival....

1980’s: finding drugs with any antiviral efficacy
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The first active drug is found... 5 ‘_
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US Retrovir Prescribing Information. Revised Nov 2009
Levene PA and Tipson RS. Science 1935;81(2091):623-630
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The first active drug is found... 5 :

SEROUS EVENTS ' ALL PATIENTS
> The NEW ENGLAND
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Scientific Expectation

“We hope to have a vaccine against AIDS ready for testing in
two years”

“Yet another terrible disease is about to yield to patience,
persistence and outright genius”



Trends in Annual Rates of Death from Leading Causes of Death
Among Persons 25-44 Years Old, USA, 1982-1988
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National Center for Health Statistics Preliminary 1998 data
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1987 AZT Monotherapy

RNA change (log,, copies/mL)
(0]

24 week response

Adapted from Fischl MA et al. NEJM 1987;317:185-91

Drug-Resistant Strains of
AIDS Virus Found

The emergence of AZ T-resistant strains of the AIDS virus in
patients treated with the drug has serious implications for treating
AIDS and preventing its spread

Viral DNA chain
not terminated

Drug-resistant virus N

Mutation
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Issues with early Antiretroviral Thérapy
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* NRTI, Nucleoside reverse transcriptase
* NNRTI, Non-nucleoside RT inhibitor;
* Pl, protease inhibitor
* Integrase Inhibitor
* CCR5 Antagonist/Entry Inhibitor

AZT
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Delta: a randomised double-blind controlled trial comparing

AZT combinations of zidovudine plus didanosine or zalcitabine with
0.25 == A7T + ddC zidovudine alone in HIV-infected individuals
= AZT+ddl  —
p=0.00006
0 - | | | | | |

0 6 12 18 24 30 36
Numbers at risk MOhthS Of fO"OW'up
AZT 1055 1033 994 906 725 513 225
AZT + ddC 1072 1052 1019 937 776 554 242
AZT + ddi 1080 1055 1023 938 774 585 246

JH Darbyshire, The Lancet, 348: 9023, 3 August 1996, Pages 283-291
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Again, expectations dashed - -

1987 AZT 1994
Monotherapy Two drug therapy
0 0
z o5 05
S~
K
§ 1 -1
Q'E -1.5 -1.5
!
s -2 -2
S
2
Z 25 -2.5
-3 -3 = 44

Adapted from Fischl MA et al. NEJM 1987;317:185-91c

24 week response
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No halt in epidemic

Trends in Annual Rates of Death from Leading Causes of Death
Among Persons 25-44 Years Old, USA, 1982-1988
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Concepts in Emergency and Critical Care =
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Acquired immunodeficiency syndrome and critical care
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in the virulence of the organism or attnbutes of the
host (9). it may also be related to medical selection of
a subgroup of AIDS patients with a better prognosis.
For instance, over the last few years, 1 (C.L.S.) have
observed less AIDS patients admitted to the ICU with
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Response rates for PCP

Acute respiratory failure secondary to
Pneumocystis carinii pneumonia in the acquired
immunodeficiency syndrome. A potential role for
systemic corticosteroids.

CHEST Improved survival in patients with AIDS,
ONLINE Pneumocystis carinii pneumonia, and severe
respiratory failure.

M
Y Friedman, C Franklin, E C Rackow and M H Weil ' 4
Chest 1989:96.862-866
- &

DOI 10.1378/chest.96.4.862
/ The online version of this article, along with updated information and services
can be found online on the World Wide Web at
http://chestjournal . chestpubs.org/content’96/4/862 300 my |

-

Do Sond -

CORTICOSTEROIDS AS ADJUNCTIVE THERAPY FOR SEVERE PNEUMOCYSTIS CARIN "=
PNEUMONIA IN THE ACQUIRED IMMUNODEFICIENCY SYNDROME

A Double-Blind, Placebo-Controlled Trial

SuzanNE GacNoN, M.D., Aumap M. Boora, M.D., MARGARET A. Fiscur, M.D., Horst Baier, M.D.,
Oris W. Kirksey, PHaArM.D., AND LAWRENCE LA Voig, Pu.D.
7



PCP Survival improved




—

And there was more testing...




Triple therapy investigatéd.;.
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* NRTI, Nucleoside reverse transcriptase inhibi
* NNRTI, Non-nucleoside RT inhibitor;
* Pl, protease inhibitor

* Integrase Inhibitor Ne
* CCR5 Antagonist/Entry Inhibitor De
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Indinavir
Nevirapine
3TC
Saquinavi
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Combination therapy succéede&Whére 2NRTI

failed — no more clinical endpoint trials

Relative viral load suppression with mono- and combination therapies

Nucleoside monotherapy (1987-1992) 7DV
E O |==f === m e e T m e e e e e e e e — - ———— -
} .
L s Dual nucleoside therapy (1993-1995) __~
8C> I
» 10 — ZDV/DDC
% -1.5
g 50 ZDV/DDC/SAQ,
I
25 Dual class combination therapy: nucleoside +
protease inhibitor (1996)
-3.0
Week 0 Week 24 Week 52
Y

Adapted from Facui, AS. Nat. Med 2003. 6: 839-843
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Mortality among persons 25-44 years old

USA 1982-1998 falls...

40 <« Introduction of HAART

@ Unintentional injury

@ Cancer

¢ Heart disease

¢ Suicide

@ HIV infection

¢ Homicide
Chronic liver disease
Stroke

© Diabetes

0 T T T T T T
1982 1984 1986 1988 1990 1992 1994

* Preliminary 1998 data

Centers for Disease Control HIV Mortality (through 2005). Available at:
http://www.cdc.gov/hiv/topics/surveillance/resources/slides/mortality/index.htm. 7
Accessed June 10, 2009 g 55



g8’
»

" Breakthrough
’7@?. of the Yezug

SCIENCE

£




CD4
Count

where 2NRTI failed

Pre-HAART
Era
1987-1996

Hit Hard
Era
1997-2000

——

Concorde <

DHHS

BHIVA

PCP prophylaxis L+=TTIDIE therapy
AZT monotherapy Viral eradication

David Ho 4>

-

Combination therapy succéedeok' e

The NEW ENGLAND
JOURNALoMEDICINE

CIRRENTISSUE | PASTISSUES | coutecmons | [ e o veo | RS -
} o

e

FREENEMETOC. WOME | SUBSCREE |
iorses - :

EDITORIAL

buman mmanodebomncy wirus type 1 (HIV-1) wlection remames controvernal In §e AIDS

dov wn m 1990 to dow the chracal progresnon to AIDS m mfected bt
ts found no evdencs of longer survival with @ wre of Sdow
wadne, be

farter rends of Ge

POOLS & SLRVICES

* Add o Petscna Atchive
aymptomat pebyects * Addio Cation Manager
» Moty a fiend

» Emall When Ced

Fuzthermore, Be Concorde study fou

sease * Now, o ths wese o the Jourmal, Voberdng et al repe

AlDS

how that munedaate Ddovudne therapy. as compared with deforr

MORE INTORMATION
arymptomabic pertons wilh CDd hrrghocyte counts of 50

Tk,

g B droase-See * Publied CRation

prnod of corfer a revwal banefie | At the s e,
somcy Hi

-1 miechicn md rx monthe Berealier, 3 detectable mprovement o e chrocal course ar well a2 an wereate n B0 CDM4 coll cowmt < T

e
peemmgy cortradetory natwe of Mere nes

¢ indngs, Altheugh serbutable i part 1o difererces i iudy dergn and tudy subjects, cam be explanes

4 e Bght of

recent obrrvaticas on the pathograens of HIV-1

D Ho NEJM 1995; 333:450-451



Treatment for success...

1990’s: attempting to get durable antiviral efficacy



Eradicating impossible

HIV-1 and T Cell Dynamics
after Interruption of Highly
Active Antiretroviral Therapy
(HAART) in Patients with a
History of Sustained Viral
Suppression

Richard T. Davey Jr., et al.

s

HIV-1 Viral Load
(Log,, RNA copies/ml)
bed

Time off HAART (days)




With standard HAART — The Re;e‘r'vb,’ir of

latently infected Cells decays slowly

Decay of Latent Reservoir in Patients with full HAART

suppression for 3-7 years HIV Integrates into cells

with extremely long
10,000 - biological half-life

Integrated HIV persists
in patients on HAART

Latent reservoir makes
HIV infection incurable

100 + A

Potential for clonal

. expansion of latently
0.0001 infected cells and
proliferation

0.01

Latently infected cells (IlUPM)

Time on HAART (years)

= 70y before cure

Siliciano ID et al., Nature Medicine 2003;9:727



Resistance test became widely used —-

Mistakes made...

ZDV/DDI/SAQ DAT/DDI/LOP/r

6 (11 ] B v
D4T/3TC/IND ZDV/3TC/SAQ/LOP/R h T T

Yoo Plasmas
Feh 5, 200

5 X ZDV/3TC/SAQ/EFV

.. v“\ 23, 1o0e
HIV-1 GENOTYPING VIRCOGEN™ REPORT

4 ZDV/DDI /1 NFV/NVP/DDI e ——

Rlovorso Transoriptase

ZDV/3TC/RIT

Log c/ml
o)

2 Virological failure pr .

Peripheral neuropathy v e ‘ —

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 200!

61



Further drugs lead to the adVén_t of ART

30

25

20

15

10

* NRTI, Nucleoside reverse transcriptase inhibitor;
* NNRTI, Non-nucleoside RT inhibitor;
* PI, protease inhibitor
* Integrase Inhibitor Nelﬁpavir
* CCR5 Antagonist/Entry Inhibitor De'a"'rd'“fopmaw/r

Ritonavir

Indinavir Amprenawr

Nevirapine Efawrenz

Abacawr
3TC
Saquinavi
ddc T
ddl ]
AZT ||
]
1987 1989 1991 1993 1995 1997 1999

2001

Enfuvirtide Maraviroc
Atazanavir Raltegravir
Emtricitabine  Tipranavir Etravirine
Fosamprenavir l
2003 2005 2007 2009

7 62
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Where are we now with treatment?

2000’s: making treatments easier and less toxic
2010’s: aiming for normal life expectancy
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We live in the resourced nations where...




Prevalence of HIV-infected individuals is
increasing, but mortality rate is decreasing

Diagnosed HO European region
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1.Adapted from HIV/AIDS Surveillance Europe. 2009 presentation http://e
Europe. Moving from death sentence to chronlc dlsease management (WHO)
surveillance in Europe 2009 report (WHO) dc.eu 3

X (accessed June 2011). 2. HIV/AIDS
(accessed June 2011); 3¢HIAIDS




Treatment is easy...

HIV Type 1 Diabetes




If patients take their tablets they"ddn-’t fail

UK cohort, ART uptake, and virological failure

2000 7 mconort
1800 A ART
mVF
1600 -
1400 -
1200 -
1000 -
800 -
600 -
400 -
200 -
O .
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
11% 5% 4% 6% 3% 2% 2% 2% 2% 1%

k4



A growing number of people with HLV are

reaching older age

Number of people living with diagnosed HIV infection and accessing HIV-
related care, by age group, UK: 2000-2009
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HIV in the United Kingdom: 2010 Report. HPA. Available at http://www.hpa.org.uk/web/HPAwebFile/HPAweb C/1287145367237 (accessed Jung
2011). L
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Van Sighem A et al. AIDS 2010; 24(10) 1527-1535.



LOSING THE

BATTLE

MYSTERIOUS NON-HIV CASES EMERGE |

THE SEARCH FOR A CURE STALLS |




The only one?
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Attacking the reservoir...

Intensification?

New drugs in current classes?
Purging the reservoir?

Novel agents?



Until then - Prevention

-Science |
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Ending the AIDS epidemic by 2030
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Thank you

For further information please contact : - Green Shoots Foundation

_ P.O. Box 63678
Jean-Marc Debricon London; SW11 9BD

CEO UK
jm@greenshootsfoundation.org
Mobile: +44 7595 600 766

UK charity number 1138412 US 501(c)(3) registered

General enquiries: info@greenshootsfoundation.org
Website: www.greenshootsfoundation.org '
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