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Statistics	in	patients	with	HIV

Cerrato	et	al	Open	Heart	2015
Kaplan	et	al		Curr HIV/AIDS	2016



Increased	Life	Expectancy



Cardiovascular/AIDS-related	death	
ratio	and	age	of	death	in	the	HIV	

Outpatient	Study	(HOPS)	

Cerrato et	al	Open	Heart	2015



Matthew J. Feinstein,  Ehete Bahiru,  Chad Achenbach,  Christopher T. Longenecker,  Priscilla Hsue,  Kaku So-Armah,  Matthew S. 
Freiberg,  Donald M. Lloyd-Jones

Patterns of Cardiovascular Mortality for HIV-Infected Adults in the United States: 1999 to 2013

The American Journal of Cardiology, Volume 117, Issue 2, 2016, 214–220

Mortality for CVD general population, 
inflammatory polyarthropathy population, 

and HIV



Cardiovascular	Mortality	for	HIV
Adults	in	the	US:	1999	to	2013

Feinstein	et	al	Am	J	Cardiol 2016



Cardiovascular	Mortality	for	HIV
Adults	in	the	US:	1999	to	2013

Feinstein	et	alAm J	Cardiol 2016





Clinical	Problem

• 46	y/o Man	with	Chest	Pain

• PMhx:	HIV	x 8	years

• Medications:	HAART



Lipids

Lipid	panel 3/2014

TC 203

TGL 225

HDL	 25

LDL 133



ASCVD	Risk	Calculator



ER

• ECG:	normal
• Stress	echo:	normal



Plan

• Disposition:	Home
• Aspirin	81	mg	
• Crestor
• Omega	3	
• Outpatient	f/u
• Diet	and	exercise



2	months	later

STEMI



Coronary	Angiogram



PCI



Natural History

HIV

HAART

Metabolic	
derangements
Hyperlipidemia
Insulin	resistance
Fat	redistribution

no	HAART

Cardiomyopathy
Pericardial	disease

Lang	et	al	Arch	Cardio	Ds	2015
Cerrato	et	al	Open	Heart	2015



Evolution	of	HIV	and	CVD

Feinstein	et	al	2016



CV Mortality by age group

>50%	increased	risk

Triant et	al	2007
Freiberg	JAMA	2013
Lang	AIDS	2010



Who	is	more	likely	to	have	an	AMI?

Triant et	al	J	Clin Endocrinol Metab.	2007



Why?



Risk	factors	for	CAD	in	HIV	
Patients



Kenneth A. Lichtenstein et al. Clin Infect Dis. 2010;51:435-
447

© 2010 by the Infectious Diseases Society of America

Traditional Risk Factors



Risk	Factors

Triant et	al	2007
Smoking 38%														 18%



Smoking

Helleberg et	al	Clin inf ds 2013



MI	&	Smoking

Rasmussen	et	al	2015



Insulin	Resistance	&	DM

Brown	et	al	Arch	Int Med	2005



Hypertension

Seaberg et	al	AIdS 2005



Klein	D	J	Acquir Immune	Defic Syndr 2002

Non	Traditional	Risk	Factors



Non	Traditional	Risk	Factors



HIV	&	Lipids

HIV

é TC
é LDL
é TGL
=					HDL

HAART

ê TC
ê HDL
ê LDL
é TGL

xABCA1
xATP	binding	cassete transporter	A1-dependent	cholesterol	efflux

Mujawar et	al	2006
Riddler et	al	2013



Inflammation

Subramanian	JAMA	2012



Inflammation

Tien et	al		J	Acq immune	2010



IL-6

Baker	et	al	HIV	med	2010



Immune	Markers

A.	Vos et	al	Plos 2017	



Immune	system

Freiberg	et	al	JAMA	2013



Activacion Celular

Longenecker et	al	HIV	Med	2013



Coagulation

Ford	ES	AIDS	2010



Endothelial	dysfunction	

Torriani JACC	2008



HAART	&	CV	risk



HAART
• PI

– Indinavir
– Saquinavir
– Ritonavir
– Fosamprenavir
– Lopinavir
– Atazanavir
– Tipranavir
– Darunavir

• NNRTI
– Efavirenz
– Nevirapina
– Delavirdina
– Etravirina
– Rilpivirina

• NRTI
– Abacavir
– Zidovudina
– Lamivudina
– Emtricitabina
– Didanosina
– Estavudina
– Zalcitabina
– Tenofovir

• Integrase inhibitors
– Raltegravir
– Elvitegravir
– Dolutegravir

• CCR5 receptor	bloquers
– Maraviroc

• Fusion	inhibitors
– Enfuvirtida

N=9 N=8

N=5

N=3

N=1

N=1



Treatment-Associated Hyperlipidemia

• NRTIs
– Stavudine > zidovudine > abacavir = tenofovir DF
– Combinations

• Stavudine + lamivudine > tenofovir DF + lamivudine
• Zidovudine/lamivudine > emtricitabine/tenofovir DF
• Stavudine + didanosine > emtricitabine + didanosine
• Stavudine + didanosine > abacavir + lamivudine

• Ritonavir-boosted PIs
– Indinavir, lopinavir, tipranavir > atazanavir, darunavir, 

fosamprenavir, saquinavir
– Ritonavir: full dose > boosting dose

• NNRTIs
– Efavirenz > nevirapine (both increases HDL-C)

1

Gallant	JE,	et	al.	JAMA.	2004;	2Pozniak	AL,	et	al.	JAIDS.;	3Shlay	JC,	et	al.	JAIDS 4Podzamczer	D,	et	al.	JAIDS.	2007;PW,	et	
al.	AIDS.	2003	6Johnson	M,	et	al.	AIDS.	2005;	7Smith	K,	et	al.	AIDS	Res	Ther.
2008;	8Walmsley	S,	et	al.	JAIDS.	2009;9Mills	A,	et	al.	AIDS.	2009;
10Molina	J-M,	et	al.	JAIDS.	2010;11van	Leth F,	et	al.	PLOS	Med.	2004



Protease	Inhibitors

Worm	et	al	J	inf Ds	2010
Lundgren	JD,	et	al.	CROI	2009
Lang	et		al	Arch	int med	2010

IDV NFV LPV/r SAQ NVP EFV
#AP: 68,469 56,529 37,136 44,657 61,855 58,946

PI* NNRTI
1.2

1.13

1

0.9

R
R

/a
ño

(IC
 

95
%

)
Cumulative exposure

Lopinavir-ritonavir
Indinavir
NOT	a	class	effect



PI	&	Lipids
Drug Class Adverse Metabolic Effects Impact on CHD

PI
Dyslipidemia⁎; insulin resistance; variable with 
different drugs

Duration of exposure independently increased 
risk for MI

 Ritonavir Dyslipidemia+++; insulin resistance+++

This drug is never used alone, but as a 
pharmacological booster in association with other 
PIs

 Lopinavir + ritonavir Dyslipidemia+++; insulin resistance++
Cumulative exposure independently increased risk 
for MI

 Atazanavir + ritonavir Dyslipidemia+; insulin resistance+ No data available (not enough patients exposed)
 Darunavir, + ritonavir Dyslipidemia+; insulin resistance+ No data available (not enough patients exposed)
 Indinavir Dyslipidemia; insulin resistance+++ Controversial results
 Saquinavir Dyslipidemia+; insulin resistance+ No association with risk for MI
 Amprenavir + ritonavir Dyslipidemia+; insulin resistance+ No data available (not enough patients exposed)
 Tipranavir + ritonavir Dyslipidemia++; insulin resistance+ No data available (not enough patients exposed)
 Nelfinavir Dyslipidemia+; insulin resistance+ No association with risk for MI

Bocarra et	al	JACC	2013



Protease	Inhibitors

Bavinger et	al	2013



NRTI

• Tenofovir &	emtricitabine- no	lipid	effect
– êTC
– ê LDL	
– êTGL

Drug Class Adverse Metabolic Effects Impact on CHD

NRTI
Insulin resistance+ (stavudine > zidovudine); 
dyslipidemia with didanosine and stavudine

Two NRTIs (abacavir and didanosine) have been 
associated with an increased risk for MI but 
controversial results



Endothelial	dysfunction	

Hsue AIDS	2009



NRTI

Bavinger et	al	2013



NNTRI

• é LDL	
• é TC	
• é HDL
• Favorable:Nevirapineê TGL
• Rilpivirine >	Efavirenz
• Etravirine=	placebo

Tebas et	al	2014
DUET-I,DUET	–II,	2008

Drug Class Adverse Metabolic Effects Impact on CHD

NNRTI

Dyslipidemia variable with different drugs; 
efavirenz to a lesser extent than PIs; 
nevirapine mild dyslipidemia but with 
increased high-density lipoprotein cholesterol No association with increased risk for MI



Integrase inhibitors

• Favorable	lipid	profile

– Raltegravir-neutral
– Elvitegravir =	efavirenz &	atazanavir
– Dolutegravir



SMART	study

SMART	NEJM	2006



Ofid 2016



Co-infection	viral

• CMV
• HSV
• HCV



•	Clinical	translation
How?



Risk	calculator

• http://www.cvriskcalculator.com/
• http://www.hivpv.org/
• http://hivpv.org/Home/Tools/tabid/91/ctl/Exa
mView/mid/500/eid/0/lid/0/Default.aspx



Risk	Calculation

Zanni et	al	AIDS	2014



Carotids

Hsue et	al		J	Am	Heart	2012
Grunfeld C	AIDS	2009



CTA

Lo	et	al	AIDS	2010
D'Ascenzo et	al	Atherosclerosis.	2015	



Plaque	characterization

Zanni et	al	AIDS	2013



CAD	and	Inflammation

Fitch	et	al		J	Inf Dis 2013



CAD

Post	et	al	Ann	Int Med	2014

>	older,	lower	nadir	CD4,	and	longer	ART



CAD



Clinical presentation
First Author (Ref. #) HIV 

Status Period Study 
Design n Age, yrs Type of ACS

David et al. (21) HIV+ 1999–
2000 Retrospective 16 43 (42–66) STEMI 50;SA 50

Escaut et al. (77) HIV+ 2003 17 46 ± 6 STEMI 64;UA 18;SA 18
Varriale et al. (78) HIV+ 
1998–2001 Prospective 29 46 ± 10 STEMI 52;NSTEMI 48
Ambrose et al. (79) HIV+ 
1996–2000 Retrospective 51 48 ± 9

STEMI 36;UA 
33;NSTEMI 31

Matetzky et al. (80) HIV+ vs. 
HIV– 1998–2000 24 vs. 48 47 ± 9vs.48 ± 7

STEMI 58;NSTEMI 42;in 
the entire cohort

Hsue et al. (81) HIV+ vs. 
HIV– 1993–2003 Database 68 vs. 68 50 ± 8vs61 ± 11

UA 46;STEMI 
29;NSTEMI 25;in the 
entire cohort

Boccara et al. (82) HIV+ vs. 
HIV– 2003–2006 Prospective 103 vs. 195 48 ± 9vs.50 ± 9

STEMI 49;UA 
31;NSTEMI 20;in the 
entire cohort

Bocarra et	al	JACC	2013



Angiographic Findings
First Author Year 

(Ref. #) Population Age, yrs
Extent of CHD, 

%
No. of Diseased 

Vessels
Culprit 

Vessel, %
Revascularizat

ion, %
Clinical Restenosis 

Rate, %
David 2002 (21) 16 
HIV+ 43 (42–66) NR NR NR

68% PCI; 13% 
CABG; 19% Med ND

Escaut 2003 (77) 17 
HIV+ 46 ± 6 50% 1 VD 2.56

LAD 82%;LCA 
41%;RCA 
35%;LMD 6% 100% PCI 18% HIV+

Varriale 2004 (78) 29 
HIV+ 46 ± 10 NR NR NR

35% PCI;10% 
CABG ND

Ambrose 2003 (79) 
51 HIV+ 48 ± 9

47% 1 VD; 22% 2 
VD; 20% 3 VD; 11% 
NSS NR NR

49% PCI;18% 
CABG;12% Med ND

Matetzky 2003 (80) 
24 HIV+, 48 HIV– 47 ± 9

76% ≥2 VD; 14% 
NSS NR NR

71% ATL; 13% 
CABG 43% HIV+

Hsue 2004 (81) 68 
HIV+, 68 HIV– 50 ± 8 NR

HIV+ 1.3 ± 1.0; 
HIV– 1.9 ± 1.2⁎ NR

52% PCI;11% 
CABG

52% HIV+ vs. 14% 
HIV–⁎;with stenting 
(76%): 50% HIV+ vs. 
18% HIV–‡

Boccara 2011 (82) 
103 HIV+, 195 HIV– 49 ± 9

56% 1 VD;28% 2 
VD;13% 3 VD;3% 
NSS

1.5 ± 0.81.5 ± 
0.7⁎

LAD 51%; LCA 
14%; RCA 
23%; 12% 
unknown

76% PCI;4% 
CABG;20% Med

9% HIV+ vs. 7% 
HIV–;HR: 1.4 (95% CI: 
0.5–3.8)

Mehta 2003 (85)† 
129 HIV+ 42 ± 10

35% 1 VD;18% 2 
VD;47% 3 VD NR

LAD 62%;LCA 
45%;RCA 
50%;LMD 6% 25% PCI + CABG ND

Boccara 2006 (86) 50 
HIV+, 50 HIV– 43 ± 6 60% ≥2D

HIV+ 
1.74 ± 0.75;HIV– 
1.62 ± 0.72‡ NR 100% PCI

14% HIV+ vs. 16% 
HIV–‡

Ren 2009 (87) 97 
HIV+, 97 HIV– 53 ± 9 NR 2 vs. 2 LAD 42% 100% PCI

18% HIV+ vs. 13% 
HIV–;11% HIV+ DES vs. 
2% HIV– DES

Bocarra et	al	JACC	2013



Revascularization
First Author Year 

(Ref. #) Population Age, yrs
Extent of CHD, 

%
No. of Diseased 

Vessels
Culprit 

Vessel, %
Revascularizat

ion, %
Clinical Restenosis 

Rate, %
David 2002 (21) 16 
HIV+ 43 (42–66) NR NR NR

68% PCI; 13% 
CABG; 19% Med ND

Escaut 2003 (77) 17 
HIV+ 46 ± 6 50% 1 VD 2.56

LAD 82%;LCA 
41%;RCA 
35%;LMD 6% 100% PCI 18% HIV+

Varriale 2004 (78) 29 
HIV+ 46 ± 10 NR NR NR

35% PCI;10% 
CABG ND

Ambrose 2003 (79) 
51 HIV+ 48 ± 9

47% 1 VD; 22% 2 
VD; 20% 3 VD; 11% 
NSS NR NR

49% PCI;18% 
CABG;12% Med ND

Matetzky 2003 (80) 
24 HIV+, 48 HIV– 47 ± 9

76% ≥2 VD; 14% 
NSS NR NR

71% ATL; 13% 
CABG 43% HIV+

Hsue 2004 (81) 68 
HIV+, 68 HIV– 50 ± 8 NR

HIV+ 1.3 ± 1.0; 
HIV– 1.9 ± 1.2⁎ NR

52% PCI;11% 
CABG

52% HIV+ vs. 14% 
HIV–⁎;with stenting 
(76%): 50% HIV+ vs. 
18% HIV–‡

Boccara 2011 (82) 
103 HIV+, 195 HIV– 49 ± 9

56% 1 VD;28% 2 
VD;13% 3 VD;3% 
NSS

1.5 ± 0.81.5 ± 
0.7⁎

LAD 51%; LCA 
14%; RCA 
23%; 12% 
unknown

76% PCI;4% 
CABG;20% Med

9% HIV+ vs. 7% 
HIV–;HR: 1.4 (95% CI: 
0.5–3.8)

Mehta 2003 (85)† 
129 HIV+ 42 ± 10

35% 1 VD;18% 2 
VD;47% 3 VD NR

LAD 62%;LCA 
45%;RCA 
50%;LMD 6% 25% PCI + CABG ND

Boccara 2006 (86) 50 
HIV+, 50 HIV– 43 ± 6 60% ≥2D

HIV+ 
1.74 ± 0.75;HIV– 
1.62 ± 0.72‡ NR 100% PCI

14% HIV+ vs. 16% 
HIV–‡

Ren 2009 (87) 97 
HIV+, 97 HIV– 53 ± 9 NR 2 vs. 2 LAD 42% 100% PCI

18% HIV+ vs. 13% 
HIV–;11% HIV+ DES vs. 
2% HIV– DES

First Author Year 
(Ref. #) Population Age, yrs

Extent of CHD, 
%

No. of Diseased 
Vessels

Culprit 
Vessel, %

Revascularizat
ion, %

Clinical Restenosis 
Rate, %

David 2002 (21) 16 
HIV+ 43 (42–66) NR NR NR

68% PCI; 13% 
CABG; 19% Med ND

Escaut 2003 (77) 17 
HIV+ 46 ± 6 50% 1 VD 2.56

LAD 82%;LCA 
41%;RCA 
35%;LMD 6% 100% PCI 18% HIV+

Varriale 2004 (78) 29 
HIV+ 46 ± 10 NR NR NR

35% PCI;10% 
CABG ND

Ambrose 2003 (79) 
51 HIV+ 48 ± 9

47% 1 VD; 22% 2 
VD; 20% 3 VD; 11% 
NSS NR NR

49% PCI;18% 
CABG;12% Med ND

Matetzky 2003 (80) 
24 HIV+, 48 HIV– 47 ± 9

76% ≥2 VD; 14% 
NSS NR NR

71% ATL; 13% 
CABG 43% HIV+

Hsue 2004 (81) 68 
HIV+, 68 HIV– 50 ± 8 NR

HIV+ 1.3 ± 1.0; 
HIV– 1.9 ± 1.2⁎ NR

52% PCI;11% 
CABG

52% HIV+ vs. 14% 
HIV–⁎;with stenting 
(76%): 50% HIV+ vs. 
18% HIV–‡

Boccara 2011 (82) 
103 HIV+, 195 HIV– 49 ± 9

56% 1 VD;28% 2 
VD;13% 3 VD;3% 
NSS

1.5 ± 0.81.5 ± 
0.7⁎

LAD 51%; LCA 
14%; RCA 
23%; 12% 
unknown

76% PCI;4% 
CABG;20% Med

9% HIV+ vs. 7% 
HIV–;HR: 1.4 (95% CI: 
0.5–3.8)

Mehta 2003 (85)† 
129 HIV+ 42 ± 10

35% 1 VD;18% 2 
VD;47% 3 VD NR

LAD 62%;LCA 
45%;RCA 
50%;LMD 6% 25% PCI + CABG ND

Boccara 2006 (86) 50 
HIV+, 50 HIV– 43 ± 6 60% ≥2D

HIV+ 
1.74 ± 0.75;HIV– 
1.62 ± 0.72‡ NR 100% PCI

14% HIV+ vs. 16% 
HIV–‡

Ren 2009 (87) 97 
HIV+, 97 HIV– 53 ± 9 NR 2 vs. 2 LAD 42% 100% PCI

18% HIV+ vs. 13% 
HIV–;11% HIV+ DES vs. 
2% HIV– DESBocarra et	al	JACC	2013



Surgical Revascularization

Study/First Author (Ref. 
#), Period, Mean Age

Patients 
Undergoing CABG Hospital Death

Pre- vs. Post-Operative 
Immune Status Long-Term Survival

Trachiotis  (90), 
1994–2000, 41 yrs 27 HIV+ 0 No change

81% Event-free at 36 
months; no late death

Filsousfi (91), 
1998–2004, 47 yrs 7 HIV+ 0 No change

No late death at 47 
months

Jimenez-Exposito  (92), 
1997–2004, 35 yrs 7 HIV+, 21 HIV– 0 No change

100% Event-free at 30 
months; no difference vs. 
HIV–

Boccara (93), 
1997–2005, 47 yrs 27 HIV+, 54 HIV- 0

15% decrease in CD4 
cell count, without 
clinical complications

54% Event-free at 41 
months

Bocarra et	al	JACC	2013



Hospitalization

Pearce	et	al	2012



Management

• Lipids	(	baseline,	1-3	months	after	HAART,	6-
12)

• HbA1c	(3-6	months)
• Smoking
• Diet
• Exercise
• Blood	pressure
• BMI

Aberg Clin Inf Dis 2014



Clinical	Case	



Recurrence

Boccara et	al	2011



Follow	up

• 4	months	later..
• STEMI
• EF	30%

Component 
    Latest Ref Rng 

3/30/2015 10/31/201
4 

9/22/2014 9/7/2014 3/28/201
4 

Cholesterol, Total 
    100 - 199 mg/dL 

91 (L) 87 (L) 112 129 203 (H) 

Triglycerides 
    0 - 149 mg/dL 

142 110 171 (H) 313 (H) 225 (H) 

HDL Cholesterol 
    >39 mg/dL 

26 (L) 25 (L)  22 (L) 25 (L) 

LDL Cholesterol 
    0 - 99 mg/dL 

37 40  44 (L) 133 

VLDL Cholesterol 
    5 - 40 mg/dL 

28   63 45 

Cholesterol/HDL Ratio 
    < OR = 5.0 (calc) 

 3.5  5.9 8.1 

!



Fibrates
Fluvastatin
Pravastatin
Ezetimibe
Omega-3

Statin-fibrates
Atorvastatin
Rosuvastatin

Niacin

Lovastatin
Simvastatin

1.	Fitchenbaum CJ	et	al.	AIDS. 2002;16:569-577;		2.	Hsyu PH	et	al.	Antimicrob Agents Chemother.	2001;45:3445-3450;		
3.	Gerber J	et	al. 2nd	Annual International	AIDS	Society Meeting;	2003,	#870;		4.	Carr RA	et	al.	40th	Annual Meeting	of	Interscience Conference
on Antimicrobial Agents and	Chemotherapy.	Toronto,	Canada;	2000,	Abstract 1644;		5.	Telzir® (fosamprenavir calcium)	[prescribing information].	
Mississauga,	Ontario:	GlaxoSmithKline; 2003;		6.	Gerber JG	et	al.	
11th	Conference on Retroviruses and	Opportunistic Infections; 2004,	Abstract #603.

Statins



Lipid	Management
Drug Cytochrome P450⁎

Interactions With Other 
Antiretrovirals Recommendation

Rosuvastatin
No or weak P450 
interactions

Increased AUC with LPV-RTV 
and ATV-RTV;decreased with 
NNRTI (efavirenz) Recommended at 5–10 mg daily

Atorvastatin 3A4

Increased AUC with RTV-
SQV;decreased with NNRTI 
(efavirenz) Recommended at 10 mg daily

Pravastatin
No P450 
interactions

AUC decreased with RTV-
SQVand increased with 
DRV;decreased with NNRTI 
(efavirenz) Recommended at 20–40 mg daily

Fluvastatin 2C9
NNRTI (etravirine) could 
increase plasma level Recommended at 40 mg daily

Simvastatin 3A4

32-fold increase in AUC with 
RTV-SQV;decreased with 
NNRTI (efavirenz)

Possible high toxicity with PI;not 
recommended

Lovastatin 3A4 Not tested
Possible high toxicity with PI; not 
recommended

Pitavastatin
No P450 
interactions Not tested No recommendations at present

Bezafibrate
No P450 
interactions Not tested Recommended at 400 mg daily

Fenofibrate
No P450 
interactions Not tested Recommended at 200 mg daily

Gemfibrozil
Interaction with 
statins Not tested

Recommended at 900–1,200 mg 
daily

Ezetimibe
No P450 
interactions Not tested

Recommended with statin, or 
alone if statin not tolerated



Hypertriglyceridemia

• Fibrates	if	TGL	>	500	mg/d:
– Gemfibrozil 600	mg	BID
– Fenofibrate 54-160	mg/d
– Fish	Oil	4	grm/d
– Niacin

Erlandson et		al	AIDS	2015
Visnegarwala et	al	J	inf 2004
Gerber	et	al	Clin Inf Dis 2004
Wohl DA	Clin Inf Dis 2005



www.hiv-druginteractions.org



What	else	can	we	do?
• Omega	3
• Ticagrelor +	aspirin
• Modification	of	HAART
• Platelet	activity/Hematology
• Lipidologistèezetimibe
• Rehab
• BMI	<	25,	mediterranean diet	and	exercise
• Meditation





Conclusion

• CAD in HIV is real
• Traditional and non traditional risks
• HAART benefits surpass the association 

with CVD
• Cardiologist have an active responsibility 

in this rapidly developing field





Take	Home	Message:

HIV= Cardiovascular	evaluation



Thank	you



Q&A

cmartinez5@med.miami.edu



Three mechanisms for atherogenesis in HIV: (I) Inflammation that occurs in the artery and 
blood system, (II) monocyte/macrophage recruitment that occurs on the arterial wall, and (III) 

calcium imbalance associated with endoplasmic reticulum (ER) stress and apoptosis of 
macrophages (foam cells). 

Sadeep Shrestha et al. Arterioscler Thromb Vasc Biol. 
2014;34:244-250

Copyright © American Heart Association, Inc. All rights reserved.



Fig 2. The human immunodeficiency virus (HIV) affects proliferation of smooth muscle cells (SMCs), monocyte, and endothelial cell 
(EC) activation, and development of foam cells, all contributing to the buildup of atherosclerotic lesions in HIV-infected individ...

Grace C. Haser,  Bauer Sumpio

Systemic and cell-specific mechanisms of vasculopathy induced by human immunodeficiency virus and highly active 
antiretroviral therapy

Journal of Vascular Surgery, 2016, Available online 16 March 2016

http://dx.doi.org/10.1016/j.jvs.2016.01.036



Cardiac Magnetic Resonance Reveals Signs of Subclinical Myocardial 
Inflammation in Asymptomatic HIV-Infected PatientsCLINICAL

PERSPECTIVE

by Julian A. Luetkens, Jonas Doerner, Carolynne Schwarze-Zander, Jan-Christian 
Wasmuth, Christoph Boesecke, Alois M. Sprinkart, Frederic C. Schmeel, Rami Homsi, 

Juergen Gieseke, Hans H. Schild, Jürgen K. Rockstroh, and Claas P. Naehle

Circ Cardiovasc Imaging
Volume 9(3):e004091

March 7, 2016

Copyright © American Heart Association, Inc. All rights reserved.



Box-whisker plots of different cardiac magnetic resonance parameters in HIV-infected 
patients and control subjects. 

Julian A. Luetkens et al. Circ Cardiovasc Imaging. 
2016;9:e004091

Copyright © American Heart Association, Inc. All rights reserved.



Examples of enhanced areas in late gadolinium enhancement short-axis images in 2 HIV-
infected patients. 

Julian A. Luetkens et al. Circ Cardiovasc Imaging. 
2016;9:e004091

Copyright © American Heart Association, Inc. All rights reserved.



Flavia Ballocca,  Sebastiano Gili,  Fabrizio D’Ascenzo,  Walter Grosso Marra,  Margherita Cannillo,  Andrea Calcagno,  Stefano 
Bonora,  Andreas Flammer,  John Coppola,  Claudio Moretti,  Fiorenzo Gaita

Progress in Cardiovascular Diseases, 2016, Available online 2 March 2016

HIV Infection and Primary Prevention of 
Cardiovascular Disease: Lights and Shadows 

in the HAART Era





Secondary	Prevention

• Modification	of	HAART:
– PIèNNRT,	raltegravir
– Substitute:	azitothymidine,	stavudine,	abacavirè
tenofovir



Statins

• Inflammatory	markers:
– CRP
– TNFa
– IL-6
– CD14



Statins

• Ritonavir- PIè pitavastatin 4	mg
• If	no	Ritonavir-PIèatorvastatin 10	mg
• Rosuvastatin 10	mg- monitor		DM
• Pravastatin 20	mg- less	effective



Statins

P450	3A4	
(CYP3A4)

PI Statin:
Simvastatin
Lovastatin


