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HIV%introduc;on%



“Support$needing$popula7ons$through$

medical$assistance$and$the$transfer$of$

knowledge$to$local$medical$prac77oners.”$

Our%vision%for%the%%

Medical%Assistance%&%Medical%Educa;on%

(MAME)%Programs%
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HIV$–$What$do$we$know$so$far?$

The%first%30%years?%
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Miracles$do$happen$
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Why?$Because$of$ARV’s…$
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Actual%and%projected%numbers%of%people%receiving%an;retroviral%therapy%in%lowOand%

middleOincome%countries,%and%by%WHO%Region,%2003–2015%

Source:%2014%Global%AIDS%Response%Progress%Repor;ng%(WHO/UNICEF/UNAIDS).%



How$has$this$happened?$
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With$the$price$of$ART$con7nuing$to$fall…$
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Median$prices$of$WHOOpreferred$firstOline$regimens$per$

person$per$year,$in$US$dollars,$in$lowOand$middleOincome$

countries,$2004–2013%



Gauging$recent$progress$in$the$global$HIV$

response$

8$

2.1 million  HIV infections        ▼ 15%
   

240 000 HIV infections in children      ▼ 40% 

1.5 million HIV related deaths       ▼ 25% 

320 000 TB-related deaths in PLWHA*     ▼ 36%**     
*2012% % %**%2004O2012%

[1.9$–$2.5$million]$

[1.4$–$1.7$million]$

[210$000$–$280$000]$

[300$000$–$340$000]$

2013$ $ $ $ $ $ $$$$$$$$2009O2013$

Source:%2014%Global%AIDS%Response%Progress%Monitoring%(WHO/UNICEF/UNAIDS)%and%UNAIDS/WHO/UNICEF%es;mates%



With$low$ART$coverage$areas$star7ng$to$catch$

Africa$up$

Source:%2014%Global%AIDS%Response%Progress%Monitoring%(WHO/UNICEF/UNAIDS)%and%UNAIDS/WHO/UNICEF%es;mates%



Although$the$gap$between$access$to$ART$for$

children$vs.$adults$con7nues$to$widen$

Adults%

Children%

9,0%m%

740%k%

10,9%m%

640%k%

+$21%$

+$15%$

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

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

Source:%2014%Global%AIDS%Response%Progress%Monitoring%(WHO/UNICEF/UNAIDS)%and%UNAIDS/WHO/UNICEF%es;mates%



And$close$to$1$million$pregnant$women$

received$ARVs,$500,000$s7ll$being$missed$

1$640$000$

1$540$000$

1$450$000$

$220$000$

$730$000$

$966$000$

13%$

47%$

67%$
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Number$of$pregnant$women$living$with$HIV$receiving$any$ARV$medicines$for$PMTCT$

Percentage$coverage$

Source:%2014%Global%AIDS%Response%Progress%Monitoring%(WHO/UNICEF/UNAIDS)%and%UNAIDS/WHO/UNICEF%es;mates%



And$in$mul7ple$countries$laws$exist$that$can$

hinder$service$provision$for$key$popula7ons$

47%$

53%$

43%$

MSM$
Sex$

workers$

PWID$

Source:%GARPR%2013%–%“Countries%repor;ng%existence%of%laws,%regula;ons%or%policies%that%can%pose%obstacles%to%

effec;ve%HIV%preven;on,%treatment,%care%and%support%services%for%key%popula;ons”%%



And$global$update$of$2013$WHO$guidelines$

increasing$eligibility$for$treatment$

40%%

48%%

45%%

39%%

52%%
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ART$in$liver$disease$

ART$in$SD$couples$

PMTCT$Op7on$B+$

Paedia7c$ART$<5$years$

Adult$ini7a7on$<CD$500$

Percentage%of%58%WHO%HIV%Focal%Countries%with%confirmed%adop;on%of%select%WHO%2013%ARV%

recommenda;ons,%June%2014%

_%

*%or%75%%of%22%EMTCT%Global%Plan%countries%

*%

Source:%WHO%HIV%Country%Intelligence%Database,%June%2014%



How$did$the$epidemic$start?$

HIV%
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New$epidemics$last$millennium$
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100,000,000        75,000,000               35,000,000 



The$Origin$of$HIV:$a$chimp$was$bifen$twice$a$

million$years$ago…$
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When$it$began$1900…$
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Transmission$across$con7nents?$



At$a$7me$when$technology$was$moving$fast$



Transmission$happened$quietly$and$effec7vely$



Natural$History$of$Untreated$HIV$Infec7on$

Fauci et al 1996 
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1981:$The$first$Recogni7on$of$a$new$Illness…$
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Ini7al$Reports$
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•  June%5,%1981:%5%cases%of%PCP%in%gay%
men%from%UCLA%(MMWR)1%

•  July%3,%1981:%26%addi;onal%cases2%

•  Dec%10,%1981:%3%NEJM%papers%

describe%cases3%

1.%MMWR%1981%June%5;30:250–2;%2.%Sepkowitz%K%et%al.%%NEJM%2001;344:1764–72;%3.%Gonlieb%MS%et%al.%NEJM%

2001;344:1788–9%
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25%



Aids$–$Case$defini7on$
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Physicians$geing$used$to$mul7ple$infec7ons…$
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Inevitably$fatal$in$most…$$
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1981–1987$

Source:%Na;onal%AIDS%case%surveillance%data,%CDC%
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Early$Mistakes$–$CDC$statement$1981$

•  CDC$–$“no$apparent$danger$to$nonOhomosexuals$from$

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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1983:$The$cause$is$discovered$

34$

‘We%tenta;vely%

conclude%that%this%virus%

[...]%belong[s]%to%a%

family$of$TO

lymphotropic$

retroviruses$that%are%

horizontally$

transmifed$in$humans$

and%may%be%involved$in$

several$pathological$

syndromes,$including$

AIDS.’$



Treatment$for$survival….$

•  1980’s:%finding%drugs%with%any%an;viral%efficacy%

35$



The$first$ac7ve$drug$is$found…$
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Levene%PA%and%Tipson%RS.%!Science!1935;81(2091):623O630%



The$first$ac7ve$drug$is$found…$

37$Brian%Gazzard,%Personal%communica;on%with%Margaret%Fischl%

‘AZT%administra;on%was%

associated%with%a%fourOtoO

sixOfold$reduc7on$in$the$

mortality$rates$in%the%

study%popula;on%at%nine%

months%



Scien7fic$Expecta7on$

“We%hope%to%have%a%vaccine%against%AIDS%ready%for%tes;ng%in%

two%years”%

“Yet$another$terrible$disease$is$about$to$yield$to$pa7ence,$

persistence$and$outright$genius”$

38$



Not$a$moment$too$late…$

39$

*Preliminary%1998%data%
Na;onal%Center%for%Health%Sta;s;cs%

Na;onal%Vital%Sta;s;cs%System%

Trends%in%Annual%Rates%of%Death%from%Leading%Causes%of%Death%

Among%Persons%25O44%Years%Old,%USA,%1982O1988%



Expecta7ons$dashed$

40$
Adapted%from%Fischl%MA%et!al.!NEJM!1987;317:185–91%

1987$AZT$Monotherapy$

0

O0.5$

O

1$

O1.

5$

O

2$

O2.

5$

O

3$
24$week$response$

R
N
A
$
c
h
a
n
g
e
$
(
l
o
g
1
0
$
c
o
p
i
e
s
/
m
L
)
$



Issues$with$early$An7retroviral$Therapy$

41$

Adherence$

Toxicity$



Addi7onal$NRTI’s$became$available$

Maraviroc$

Raltegravir$

Etravirine$Tipranavir$

Enfuvir7de$

Atazanavir$

Emtricitabine$

Fosamprenavir$

Tenofovir$

Lopinavir/r$

Amprenavir$

Efavirenz$

Abacavir$

Nelfinavir$

Delavirdine$

Ritonavir$

Indinavir$

Nevirapine$

3TC$

Saquinavir$

d4T$
ddC$

ddl$

AZT$

• $NRTI,$Nucleoside$reverse$transcriptase$inhibitor;$
• $NNRTI,$NonOnucleoside$RT$inhibitor;$
• $PI,$protease$inhibitor$
• $Integrase$Inhibitor$
• $CCR5$Antagonist/Entry$Inhibitor$



AllOcause$mortality:$DELTA$1$and$2$
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JH!Darbyshire,!The!Lancet,!348:!9023,!3!August!1996,!Pages!283F291%%



Again,$expecta7ons$dashed$

44$

1987$AZT$
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No$halt$in$epidemic$

46$

*Preliminary%1998%data%
Na;onal%Center%for%Health%Sta;s;cs%

Na;onal%Vital%Sta;s;cs%System%

Trends%in%Annual%Rates%of%Death%from%Leading%Causes%of%Death%

Among%Persons%25O44%Years%Old,%USA,%1982O1988%



However,$there$were$successes$$
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Response$rates$for$PCP$

48$



PCP$Survival$improved$

49$



And$there$was$more$tes7ng…$

50$

50%



Triple$therapy$inves7gated…$

Maraviroc$

Raltegravir$

Etravirine$Tipranavir$

Enfuvir7de$

Atazanavir$

Emtricitabine$

Fosamprenavir$

Tenofovir$

Lopinavir/r$

Amprenavir$

Efavirenz$

Abacavir$

Nelfinavir$

Delavirdine$

Ritonavir$

Indinavir$

Nevirapine$

3TC$

Saquinavir$

d4T$
ddC$

ddl$

AZT$

• $NRTI,$Nucleoside$reverse$transcriptase$inhibitor;$
• $NNRTI,$NonOnucleoside$RT$inhibitor;$
• $PI,$protease$inhibitor$
• $Integrase$Inhibitor$
• $CCR5$Antagonist/Entry$Inhibitor$



Viral$load$assays$also$become$available$as$a$

surrogate$marker$1996$

52$

Viral$load$assays$



Combina7on$therapy$succeeded$where$2NRTI$

failed$–$no$more$clinical$endpoint$trials$

53$53%
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One$drug$is$not$enough$in$chronic$infec7ons$

54$54%



Mortality$among$persons$25O44$years$old,$$

USA$1982O1998$falls…$

55$
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Centers%for%Disease%Control%HIV%Mortality%(through%2005).%Available%at:%

hnp://www.cdc.gov/hiv/topics/surveillance/resources/slides/mortality/index.htm.%

Accessed%June%10,%2009%



Hopes…$
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Combina7on$therapy$succeeded$$

where$2NRTI$failed$

57$

CD4$

Count$$
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200$

PCP$prophylaxis$

AZT$monotherapy$

Triple$therapy$

Viral$eradica7on$$

D%Ho%NEJM%1995;%333:450O451%



Treatment$for$success…$

•  1980’s:%finding%drugs%with%any%an;viral%efficacy%

•  1990’s:%anemp;ng%to%get%durable%an;viral%efficacy%

58$



Eradica7ng$impossible$

59$



With$standard$HAART$–$The$Reservoir$of$

latently$infected$Cells$decays$slowly$

60$

•  HIV%Integrates%into%cells%

with%extremely%long%

biological%halfOlife%

•  Integrated%HIV%persists%

in%pa;ents%on%HAART%

•  Latent%reservoir%makes%

HIV%infec;on%incurable%

•  Poten;al%for%clonal%

expansion%of%latently%

infected%cells%and%

prolifera;on%

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

Decay of Latent Reservoir in Patients with full HAART 
suppression for 3-7 years 
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Resistance$test$became$widely$used$–$$

Mistakes$made…$

61$
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1996     1997     1998     1999     2000     2001     2002     2003     2004     2005     2006     2007     2008      2009 

ZDV/DDI/SAQ%

ZDV/3TC/RIT%

D4T/3TC/IND%

D4T/DDI/LOP/r%

ZDV/3TC/SAQ/LOP/R%

ZDV/DDI% NFV/NVP/DDI%

ZDV/3TC/SAQ/EFV%

Virological%failure%

Peripheral%neuropathy%



Further$drugs$lead$to$the$advent$of$ART$

62$

Maraviroc$

Raltegravir$

Etravirine$Tipranavir$

Enfuvir7de$

Atazanavir$

Emtricitabine$

Fosamprenavir$

Lopinavir/r$

Amprenavir$

Efavirenz$

Abacavir$

Nelfinavir$

Delavirdine$

Ritonavir$

Indinavir$

Nevirapine$

3TC$

Saquinavir$

d4T$
ddC$

ddl$

AZT$

• $NRTI,$Nucleoside$reverse$transcriptase$inhibitor;$
• $NNRTI,$NonOnucleoside$RT$inhibitor;$
• $PI,$protease$inhibitor$
• $Integrase$Inhibitor$
• $CCR5$Antagonist/Entry$Inhibitor$



Where$are$we$now$with$treatment?$

•  1980’s:%finding%drugs%with%any%an;viral%efficacy%

•  1990’s:%gexng%durable%an;viral%efficacy%

•  2000’s:$making$treatments$easier$and$less$toxic$

•  2010’s:$aiming$for$normal$life$expectancy$



We$live$in$the$resourced$na7ons$where…$



Prevalence$of$HIVOinfected$individuals$is$

increasing,$but$mortality$rate$is$decreasing$

*$Numbers$may$rise,$for$

recent$years,$as$further$

reports$are$received.$

Introduc;on%of%HAART%

•  *%

•  *%

0%

100,000%

200,000%

300,000%

400,000%

500,000%

600,000%

700,000%

1
9
8
1
%

1
9
8
2
%

1
9
8
3
%

1
9
8
4
%

1
9
8
5
%

1
9
8
6
%

1
9
8
7
%

1
9
8
8
%

1
9
8
9
%

1
9
9
0
%

1
9
9
1
%

1
9
9
2
%

1
9
9
3
%

1
9
9
4
%

1
9
9
5
%

1
9
9
6
%

1
9
9
7
%

1
9
9
8
%

1
9
9
9
%

2
0
0
0
%

2
0
0
1
%

2
0
0
2
%

2
0
0
3
%

2
0
0
4
%

2
0
0
5
%

2
0
0
6
%

2
0
0
7
%

2
0
0
8
%

2
0
0
9
%

Cumula;ve%totals% Number%of%cases%per%year%

Diagnosed$HIV$infected$individuals$in$the$WHO$European$region
1$

1. Adapted%from%HIV/AIDS%Surveillance%Europe.%2009%presenta;on%%hnp://ecdc.europa.eu/en/healthtopics/spotlight/spotlight_aids/Pages/index.aspx%%(accessed%June%2011).%2.%HIV/AIDS%in%

Europe.%Moving%from%death%sentence%to%chronic%disease%management%(WHO).%hnp://www.euro.who.int/__data/assets/pdf_file/0010/78562/E87777.pdf%(accessed%June%2011);%3.%HIV/AIDS%

surveillance%in%Europe%2009%report%(WHO)%hnp://ecdc.europa.eu/en/healthtopics/spotlight/spotlight_aids/Pages/index.aspx.%(accessed%June%2011).%%
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Treatment$is$easy…$

HIV$ $ $ $ $Type$1$Diabetes$



If$pa7ents$take$their$tablets$they$don’t$fail$

UK$cohort,$ART$uptake,$and$virological$failure$

11% $5% $4% $6% $3% $2% $2% $2% $2% $1%$



A$growing$number$of$people$with$HIV$are$

reaching$$older$age$

HIV%in%the%United%Kingdom:%2010%Report.%HPA.%%Available%at%hnp://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1287145367237%(accessed%June%

2011).%

Number$of$people$living$with$diagnosed$HIV$infec7on$and$accessing$HIVO

related$care,$by$age$group,$UK:$2000O2009$

<$50$years%

≥$50$years%
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LifeOexpectancy$approached$that$of$HIVO

ndividuals$

Van Sighem A et al. AIDS 2010; 24(10) 1527–1535. 

Years of Life Remaining 
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Shaded areas represent the interquartile range and dashed lines represent the general population. 
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