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C.I.M. 



I	have	it!	

•  Friday,	4	February	1983,	5:45	pm	at	Pasteur	InsLtute	

Françoise Barré-Sinoussi. Science 1983 



The	Origin	of	HIV-1	

NATURE | VOL 397 | 4 FEBRUARY 1999 | www.nature.com 



Total: 36.9 million [34.3 million – 41.4 million] 

Middle East & North Africa 
240 000 

[150 000 – 320 000] 

Sub-Saharan Africa 
25.8 million 

[24.0 million – 28.7 million] 

Eastern Europe  
& Central Asia 
1.5 million  

[1.3 million – 1.8 million] 

Asia and the Pacific 
 5.0 million 

 [4.5 million – 5.6 
million] 

North America and Western and Central 
Europe 

                     2.4 million  
                          [1.5 million – 3.5 million] 

Latin America 
1.7 million 

[1.4 million – 2.0 million] 

Caribbean 
280 000 

[210 000 – 340 000] 

Adults	and	children	es+mated	to	be	living	with	
HIV		2014		
	

UNAIDS	report	2014	



Moving		towards	end	of	AIDS:		
main	results	and	new	ambi+ous	targets…	
	

Key	parameters	 2005	 2015	 2020	 2030	
New	HIV	infec+ons	 3	million	 2	million	 500,000	 200,000	

AIDS-associated	
deaths	

2.4	million	 1.2	million	 500,000	 400,000	

PLHIV	accessing	ART	 1.5	million	 15	million	 30	million	 ALL	

Investments	for	global	
HIV	response	(US$)	

7	billion	 20	billion	 32	billion	 29	billion	

WHO	&	UNAIDS	reports	,	2014	&	2015	

[â	35%]	

[â	50%]	

[á	10x]	

[á	3x]	





CD4	at	HIV	diagnosis	in	Germany	
	

10 



Johnson et al. Antiviral Therapy 2010 15 Suppl. 1:3-8. 

CD4 <350 CD4 T cells/µl  

and / or  

AIDS-defining illness at HIV diagnosis 

Defini+on	Late	Presenters		
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

•  A	high	percentage	of	paLents	present	LTC	worldwide1–5	

1.  MocroZ	A,	et	al.	PLoS	Med	2013;10(9):e1001510	
2.  Crabtree-Ramirez	B,	et	al.	PLoS	One.	2011;6(5):e20272	
3.  Lo	YC,	et	al.	J	Formos	Med	Assoc.	2011;110(5):306–315	
4.  Jipa	RE,	et	al.	J	Int	AIDS	Soc.	2014;17(suppl	3):19691	
5.  Althoff	KE,	et	al.	Clin	Infect	Dis.	2010:	50(11):1512–20				

76%	
Hai+	

62%	
Bucharest	

54%	
Europe	

80%	
Chile	

91%	
Honduras	

46%	
US	&	Canada

		

54%	
Southern	Brazil	

56%	
Argen+na	

47%	
Taiwan	

86%	
Peru	

PaLent	presenLng	for	care	with	a	CD4	count	below	200	cells/mm3	

PaLent	presenLng	for	care	with	a	CD4	count	below	350	cells/mm3		

Epidemiology:	worldwide	

79%	
Mexico	 65.1%	

Africa	



HIV	Transmission	

The	main	transmission	routes	of	HIV	are:	
•  1. 	unsafe	sex	with	an	HIV-infected	partner		
•  2. 	sharing	injecLon	paraphernalia	with	an	HIV-infected	

partner		
•  3. 	verLcal	transmission	of	HIV	from	the	HIV-infected	

mother	to	the	newborn	(be-fore	or	at	birth;	or	later,	due	to	
breasjeeding)	

	
All	other	transmission	routes,	for	the	most	part	case	reports,	
are	notably	rare.	Among	these	are	transmissions	due	to	
transfusion	of	blood	or	blood	products	in	countries	where	
blood	donaLons	are	not	rouLnely	screened	for	HIV.		
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HIV	-	Transmission	

Exposi+on	 Transmission	risk	(%)	

Percutanous	needle	s+ck	 0,3	

Recep+ve	vaginal	intercourse	 0,05	–	0,15	

Inser+ve	vaginal	intercourse	 0,03	–	0,09	

Recep+ve	anal	intercourse	 0,8	–	3,2	

inser+ver	anal	intrcourse	 0,02	–	0,19	

Oral	sex	 ca.	0,03	

ver+cal	 15	–	40	



Clinical trial evidence for preventing 
sexual HIV transmission – July 2011 

 Effectiveness (%) 
-130	 -60	 -40	 -20	 0	 20	 40	 60	 80	 100	

 Effect size  
(95%CI) 

CAPRISA 004 – Coital microbicide for women 

31% (1; 51) 

iPrEX - Daily PrEP for MSM 44% (15; 63) 

TDF2 - Daily PrEP for heterosexual men and women 62% (22; 84) 

HPTN 052 - ART for prevention 96% (73; 99) 

PartnersPrEP - Daily PrEP for discordant couples 73% (49; 85) 

RV144 - HIV vaccine 
39% (6; 60) 

Mwanza - STD treatment 42% (21; 58) 

Medical male circumcision 54% (38; 66) 

Source: Adapted from Abdool Karim SS & Abdool Karim Q. Lancet 2011 





Distribution of the 
virus via activated 
CD4+ cells in the 

lymph node 

Infected cells 
reach the blood 

stream 

Dissemination 

Brain      Spleen Gut-ass. Lymphoid 
system Lymphnode 

3 
Days 







Acute	HIV-Infec+on	

•  40-90%	symptomaLc	
•  IncubaLon	Lme:	several	days	up	to	few	weeks	
•  Clinical	presentaLon:	Fever,	maculopapulous	rash,	oral	

ulceraLons,	lymphadenopathy,	arthralgia,	pharyngiLs,	
faLgue	

•  Therapy:	combinaLon	anLretroviral	therapy	(cART)	



HIV	–	natural	course	

Acute  retroviral syndrom 
Distribution of the virus in the organism 
Penetration into the lymhoid organs 
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Probability	to	develop	AIDS	3	years	aier	
becoming	HIV-infected		

85,5

40,1
64,4

40,1

8,1

42,9

16,1

8,1

0

20

40
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80

100

351-500 CD4-cells/µl

201-350 CD4-cells/µl

<200 CD4-cells/µl

bDNA     >30K            10K-30K  3K-10K         
RT-PCR    >55K            20K-55K     7K-20K     
(copiesml)	

Adaptad from: Mellors JW et al. Ann Intern Med 1997; 126 (12):946-54 

(%)	



CD4	cell	count	and	HIV	RNA	level	–	Comparision	between	
pa+ents	with	and	without	clinical	progression	
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Impact of HIV-RNA on survival 



CDC	classifica+on	

 
 
acute HIV – infection 
persistent lymphadenopathy syndrome 
asymptomatic HIV – infection 
 
 
 
oral thrush 
chronic vulvovaginal candidiasis 
oral hairy leucplakia 
cervical dysplasia, Ca in situ 
herpes zooster (several dermatoms, 
relapses) 
idiopathic thrombocytopenic purpura 
persistent fever of unknown origin > 38,5° 
persistent diarrhe without pathogen 
 

 
 
pneumocystis carinii pneumonia 
cerebral toxoplasmosis 
esophageal/ bronchopulmonary candidiasis 
CMV – retinitis, generalised CMV – Infection 
kaposi – sarcoma 
tuberculosis 
MAI – infection  
recurrent salmonella sepsis 
chronic  intestinal cryptosporidiosis 
extrapulmonal cryptococcosis 
malignant lymphoma 
invasive cervix carcinoma 
HIV – encephalopathy 
PML 
Wasting – Syndrome 
 

 

 

category A category C (AIDS defining) 

category B 

Stadium 1 Stadium 2 Stadium 3 
CD4 > 500/µl CD4 > 200 – 500/µl CD4 < 200/µl 

 

 



1981 

February 1987 

July 1983 August 1985 

August 1992 December 1996 



Overview	of		major	“when	to	start”	
ART	studies	

Several ACTG and 
CPCRA studies (early 
Post HAART Era):  ART 
initiation  CD4  < 200 
cells/mm3  - Impact on 
AIDS mortality and 
major OIs incidence 

CIPRA  and SMART studies (ART  
initiation at CD4 ≤ 350 cells/mm3) 
Impact on HIV mortality, disease 
progression, and co-morbidities 
(tuberculosis ) 

Some observational studies 
(ART initiation at CD4 > 350 
cells/mm3 ) impact on mortality, 
disease progression and 
incidence of non-AIDS events 
(chronic inflammation) 

HPTN 052: reduction of HIV 
transmission among  HIV 
serodiscordant couples and 
risk of TB in adults (impact on 
HIV incidence) 

TEMPRANO and START studies: 
(ART initiation at CD4 > 500 cells/
mm3) impact on severe HIV 
morbidity (death, AIDS and  non-
AIDS severe diseases as bacterial 
infections and  malignancies) and 
disease progression, without 
increase in severe adverse events  

1995-2005	 2005-2010	 2015	2010-2014	

M	Vitoria,	2015,		



START	Study:	DESIGN	

Lundgren J, et al; 8th IAS, Vancouver, Canada, July 19-22, 2015; Abst. MOSY0301. 

HIV-infected	individuals	who	are	ART-naïve		
with	CD4+	count	>500	cells/mm3	

Immediate	ART	Group	
	

IniLated	ART	immediately	
Following	randomizaLon	

	
N=2,326	

Deferred	ART	Group	
	

Defer	ART	unLl	the	CD4+	count	
declines	to	<350	cells/mm3	

	
N=2,359	

Primary	Composite	Endpoint,	Target	=213	

v  Serious	AIDS	or	death	from	AIDS	

v  Serious	Non-AIDS	Events	and	death	not	apributable	to	AIDS	
w  CVD,	ESRD,	decompensated	live	disease,	&	non-AIDS	defining	cancers	

DSMB	Stopped	Study	on	May	27,	2015		
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Months	

START	Study:	Propor+on	on	ART	

%	of	Follow-up		
on	ART	

Immediate	 94	

Deferred	 28	

Lundgren J, et al; 8th IAS, Vancouver, Canada, July 19-22, 2015; Abst. MOSY0301. 

Deferred	Arm:	
Median	Lme	to	ART	
3	years	(IQR	1.6-4.8)	
(projected	4	years)	

Immediate	ART,	%	with	HIV	RNA	≤	200	cp/mL		

Deferred	ART,	%	using	ART	

Deferred	ART,	%	with	HIV	RNA	≤	200	cp/mL		

Immediate	ART,	%	using	ART	



START	study	
Primary	composite	endpoint	

0%	
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2%	

3%	

4%	

5%	

Deferred	iniLaLon	 Immediate	iniLaLon	

Hazard	of	developing	AIDS,		
serious	non-AIDS	events,	or	death	

Deferred	iniLaLon	

Immediate	iniLaLon	

57%	reduction	
	in	events	with		
early	treatment	(p<0.001)	

4.1%	(n=96)	

1.8%	(n=42)	
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“Combination	antiretroviral	therapy	(ART)	should	be	recommended	for	all		
HIV-positive	persons	regardless	of	CD4+	count.”		

Lundgren	JD	et	al.	IAS	2015.	Vancouver,	CAN.	Oral	#	MOSY03	
INSIGHT	START	Study	Group.	NEJM	2015	Epub	ahead	of	print	July	20,	2015	DOI:	10.1056/NEJMoa1506816	



Serious	AIDS-related	events	 Serious	non-AIDS-related	events	

INSIGHT	START	Study	Group.	NEJM	2015	Epub	ahead	of	print	July	20,	2015	DOI:	10.1056/NEJMoa1506816	

n  The	estimated	hazard	ratio	was	0.28	(95%	CI,	0.15	to	0.50;	P<0.001)	for	a	serious	AIDS-related	event,	0.61	(95%	
CI,	0.38	to	0.97;	P=0.04)	for	a	serious	non–AIDS-related	event	

START	study		
Primary	composite	endpoint	

n  Risk	of	AIDS	was	not	zero	among	patients	receiving	antiretroviral	therapy,	even	among	those	who	had	full	
viral	suppression	while	receiving	antiretroviral	drugs		

n  Damage	to	the	immune	system	may	occur	early	in	the	course	of	HIV	infection,	supporting	the	need	for	better	
markers	of	impaired	immune	function	and	research	on	treatments	to	use	along	with	antiretroviral	therapy	to	
reduce	disease	among	HIV-positive	patients	

n  START	results	showed	a	significant	benefit	in	the	immediate	initiation	of	antiretroviral	therapy	in	patients	
with	HIV	infection	regardless	of	CD4+	count	



	Guideline	 AIDS	or	HIV-Related	
Symptoms 

CD4+	Cell	Count		
<	200/mm3 

CD4+	Cell	Count	
200-350/mm3 

CD4+	Cell	Count	
350-500/mm3 

CD4+	Cell	Count		
>	500	cells/mm3 

Spanish	2015 
 Yes Yes Yes Yes1 Yes2 

	European	AIDS	Clinical	
Society	(Nov/2014) Yes Yes Yes Yes Yes 

Drai	Bri+sh	HIV				
	Associa+on	(2015) Yes Yes Yes Yes Yes 

   

When	to	Start	
Major	Guidelines	for	ART	Ini+a+on	in	2015		



Temporal Evolution of CD4 Criteria to Initiate ART in Asymptomatic HIV+ Adults 
(1996-2015) (IAS, DHHS, EACS and  WHO ART Guidelines) 

CD4 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

>500 

350-500 

200-350 

<200 

CD4 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

>500 

350-500 

200-350 

<200 

CD4 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

>500 

350-500 

200-350 

<200 

IAS 

DHHS 

WHO 

CD4 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 

>500 

350-500 

200-350 

<200 

EACS 



WHO	ARV	Guidelines	Evolu+on	2002	to	2015	Topic 2002 2003 2006 2010 2013 2015* 
When	to	
start 

CD4	≤200 CD4	≤	200 CD4	≤	200	
- 	Consider	350		
-	CD4	≤	350	for			
			TB 

CD4	≤	350	
-Regardless	CD4	
for	TB	and	HBV 

CD4	≤	500	
-	Regardless	CD4	for	TB,	
HBV	PW	and	SDC	
-	CD4		≤	350	as	priority 

Towards  
treatment  
initiation at 
any CD4 cell 
count  

1st	Line	ART	
 

8	opLons	
-	AZT	
preferred 

4	opLons	
-	AZT	
preferred 

8	opLons	
-	AZT	or	TDF	
preferred	
-	d4T	dose	
reducLon 

6	opLons	&	
FDCs	
-	AZT	or	TDF	
preferred	
-	d4T	phase	out 

1	preferred	opLon	&	
FDCs	
-  TDF	and	EFV	

preferred	across	all	
pops 

Continue with 
FDC approach  
and phased 
introduction of 
new options   
(DTG, EFV400)  

2nd	Line	
ART 

Boosted	and	
non-boosted	
PIs 

Boosted	PIs	
-IDV/r	LPV/r,	
SQV/r 

Boosted	PI	
-	ATV/r,	DRV/r,	
FPV/r	LPV/r,	SQV/r 

Boosted	PI			
-	Heat	stable	
FDC:	ATV/r,	LPV/
r 

Boosted	PIs			
-  Heat	stable	FDC:		
				ATV/r,	LPV/r 

Add more heat 
stable PI 
options (DRV/r) 
and new 
strategies   
(NRTI sparing 
regimens) 

3rd	Line	
ART 

None None None DRV/r,	RAL,	ETV DRV/r,	RAL,	ETV Encourage HIV 
DR to guide 

Viral	Load	
Tes+ng 

No No		
(Desirable) 

Yes	
(TerLary	centers) 

Yes	
(Phase	in	
approach) 

Yes	
(preferred	for	
monitoring,	use	of	PoC,	
DBS) 

Support for 
scale up of VL 
using all 
technologies 

Earlier	iniLaLon	

Simpler	treatment	

Less	toxic,	more	robust	regimens	

Beper	and	simpler	monitoring	
*	provisional	 Vitoria, & Ford,/2015 



Prevalence	of	TDRM	is	stable	in	Europe	

Hofstra	LM	et	al	on	behalf	of	the	SPREAD	Program	,	CID	2015	

SPREAD	Program:		
•  Pan	European	surveillance	program	(28	countries	involved)	
•  Monitor	transmiped	drug	resistance	in	newly	diagnosed	ART	naive	paLents	
•  Ongoing	since	2001,	currently	>15,000	paLents	included	

www.esar-society.eu	



31 countries, 33 cohorts; 80,642 
individuals 

Overall mortality rate higher in HIV +,  
 except  if CD4 count reaches > 500/mm3 



Tipranavir 
Atazanavir 

Darunavir 
Maraviroc 

FTC 

Fosamprenavir Abacavir 

CCR5-Inhibitor 
Lopinavir/r Tenofovir 

Indinavir Efavirenz 3TC 

Integraseinhib.
t. 

Nelfinavir Etravirine DDI 
Raltegravir Ritonavir D4T 

Fuzeon Saquinavir Nevirapine AZT 
Fusionsinhibit. Proteaseinhibit NNRTI NRTI/NtRTI 

Rilpivirine 

Elvitegravir/c 
Dolutegravir 

HIV-drugs	2016	



Comparing	preferred	and	alterna+ve	1st	line	ARV	
op+ons	(DHHS,	IAS,	EACS	and	WHO	ART	guidelines)	

GUIDELINES	
NRTI	BACKBONE	 NNRTI	 INSTI	 PI	
TDF/
XTC	

ABC/
3TC	 AZT/3TC	 EFV	 NVP	 RIL	 DTG	 EVG	 RQL	 ATV	 DRV	 LPV	

IAS	(2014)	

DHHS	(2015)	

EACS	(2015)	

WHO	(2015)	

GUIDELINES	
preferred		1st	
line	op+ons	

alterna+ve	1st	
line	op+ons	

IAS	(2014)	 11	 16	
DHHS	(2015)	 05	 07	
EACS	(2015)	 06	 13	
WHO	(2015)	 01	 05	

preferred	

alternaLve	

not	recommended/		
special	situaLons	

M	Vitoria,	2015,		



Regimen Drai	BHIVA GESIDA EACS 

EFV/TDF/FTC Alterna+ve Alterna+ve		 Recommended 

ATV/r	+	TDF/FTC Recommended Alterna+ve		 Recommended 

DRV/r	+	TDF/FTC Recommended Alterna+ve		 Recommended 

EVG/COBI/TDF/FTC Recommended Alterna+ve		 Recommended 

RAL	+	TDF/FTC Recommended Recommended Recommended	

DTG	+	ABC/3TC	

DTG	+	TDF/3TC	
Recommended Recommended Recommended	

Comparison	of	InternaLonal	Guidelines	2015	

What	to	Start	
Times	are	changing	



Perspec+ves	in	ARV	op+miza+on	
ART 

Optimization 
Strategy 

Tolerability Robust Convenient PW, TB, 
children 

Cost 
Reduction   What is needed? Timeline 

Low dose 
EFV  ü	 ?	 ü	 ?	 ü	

•  pK  studies  (PW & TB)  
1-2	yrs	

Low dose 
DRV/r (as 
FDC) 

ü	 ?	 ü	 ?	 ü	
•  pK studies (DRV:RTV 

ratio) 
•  RCT (standard vs low 

dose)  

1-2	yrs	

Use of  DTG      
(as FDC) ü	 ü	 ü	 ?	 ü	

•  Studies in PW, TB & 
children 

•  Comparative trials  
•  RCT (DRV/r + DTG in 2nd 

line)  

2-5	yrs	

Use of TAF ü	 ?	 ü	 ?	 ü	
•  Comparative trials using 

DTG 
•  Studies in PW, TB & 

children 

2-5	yrs	

Long-acting 
formulations  ü	 ?	 ü	 ü	 ü	

•  Phase II/III  studies  
(treatment & preventive 
trials) 

>	5	yrs	

WHO	Think	Tank,	on		Treatment	OpLmizaLon		(meeLng	report),	2014		



US	Clinics:	Changes	in	Viral	Load	Over	Time	
CFAR	Network	of	Integrated	Clinical	Systems	(CNICS)		

Cohort	29,467	Par+cipants	at	8	HIV	Clinics	
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1997	 1999	 2001	 2003	 2005	 2007	 2009	 2011	 2013	
Calendar	Year	

Percentage	of	Suppressed	Viral	Load	Over	Time	

30%	

87%	

OR	 Std	Err	 95%	CI	 P-value	
Integrase	Use	 2.40	 0.12	 [2.17-2.66]	 <0.01	
Male	 1.42	 0.09	 [1.23-1.61]	 <0.01	
Age	(per	year)	 1.05	 0.00	 [1.04-1.05]	 <0.01	
Race	(White=Ref)	
Black	 0.48	 0.03	 [0.43-0.53]	 <0.01	
Hispanic	 1.09	 0.08	 [0.94-1.26]	 0.27	
Other/Missing	 1.24	 0.14	 [0.99-1.55]	 0.06	

Years	from	Baseline	 2.95	 0.10	 [2.76-3.14]	 <0.01	

Simoni	J,	et	al.	23rd	CROI;	Boston,	MA;	February	22-25,	2016.	Abst.	1034.	
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Siedner,	CID	2015	

250 cells/µl 309 cells/µl 

Siedner MJ, CID 2015 



Evolu+on	of	global	ART	coverage	and	eligibility	criteria	
according	WHO	guidelines	(2003-2015)	
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45,000,000	

2003	 2006	 2010	 2013	 2015	

not	elegible	

elegible	but	not	on	
ART	

on	ART	

CD4		<	200	
CD4		<	2001		

CD4		<	3502		

CD4		<	5003	

	at	any	CD4	

1.	At	CD4	<	350:	acLve	TB	disease	and	HIV+	pregnant	women		
2.	At	any	CD4:	acLve	TB	disease	and	HBV	co-infecLon	requiring	HBV	treatment”	
3.	At	any	CD4:	acLve		TB	disease,	HBV	co-infecLon	with	severe	liver	disease,	HIV+	pregnant	women	and	HIV	serodiscordant	couples	

Source	WHO		rand	UNAIDS	reports	

1%	 5%	

21%	

41%	

36%	

PL
HI
V	


