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KAPAIAKEZ NMAOHZEIZ 2TOYZ AZOENEIZ ME HIV AOIMQ=H

AITEIA ABnpookAnpuvon — Ztedpaviaio voooc
Mvevpovikn untéptaon
AyyeLtitig

MYOKAPAIO HIV-6iatatikn puokopdionadsia
Muokoapditic

NeonmAdopata (capkwpa Kaposi, NHL)

AE ART

MEPIKAPAIO Nepwkapditic (Loi, BaktApla, LUKNTEC)
NeomAdopata (capkwpo Kaposi, NHL)
Nepwkapdiakni cuAAoyn

ENAOKAPAIO Nolpwdnc evéokapditida

Mn Baktnplokn OpopBwtikn evéokapditic

Barmeyer A, Unnewehr M. HIV 2016/2016. www.hivbook.com
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Ol AZOENEIZ ME HIV AOIMQ=H METANQNOYN ....... MAZI MAZ !

@k M Future challenges for clinical care of an ageing population
infected with HIV: a modelling study

m Mikaela Smit, Kees Brinkmman, Suzanne Geerlings, Colette Smit, Kalyani Thyagarajan, Ard van Sighem, Frank de Walf, Timothy BHallett,
on behalf of the ATHEN A absensational cohort

NMPOBAEWH:

To 2030 10 73% Oa eival >50 etwv

Awdpeon nAwkia o ART :56,6

84% pe >1 ouvvoonpoTNTA

78 % pe CVD (coronary vascular
disease)

2010 2015 2020
Year

[ =7 Oy ears old B 40-50 years old
[ 60-F0years ald Il 3040 years old
[ So-Giiyears ald Il <30years old

Figure 2: Projected age distribution of HIV-Infected patlents

The red bo shows the age distribution of patients on antiretroviral thermpy in . .
dlinical care in the Netheriandsin 2010, which matches the data exactly, and the Smit M. Lancet Infect Dis 2015
biue box shows model cutput from 2011-30. ’



Aucnon ouvvoonpPOTATWY PE TNV NAIKIO
o€ aoBeveic ye HIV Aoipwen

B No age-related diseases
"1 1 comorbidity
I 2 comorbidities

3 comorbidities

4 comorbidities

HAIkio (£1n) HIV + aoBeveig (n = 2854) HIV-opoapvnrikoi (n = 8562)
>1 guvvoonpotnTa, <40 41-50 51-60 > 60 < 40 41-50  51-60 > 60
% 3.9 9.0 20.0 46.9 0.5 1.9 6.6 18.7

Pts (%)

*ouvvoonpotnTes: kataypard, CVD, diaBATNG, apT. un@ﬂoeupsoa&ouég.

Guaraldi G, et al. Clin Infect Dis. 2011;53:1120-1126.




To npodiA twv HIV opoBetikwv to 2003 Kot To

2013: amoteAsoporta oo tn peAétn AMACS

N MNavtalngt, M Xivn?, A Avtwviadou?3, E Zaumnatakou?, A JKOUTEANG?,

N FapyaAiavoc®, B Mamnapiloc’, X Twyocd, I Xpuoog®, M Wuyxoyuloulo, N
Jugac!!, O Katoapou?!?, M MNavayomouloc!? kat I Touhovunt ek pépouc tng
AMACS

1: Epyaotrptlo Yylewvng, Emdnuiodoyliag kot latplkAg ITATOTIKAG, latpikn ZxoAn, MaveniotiuLo
ABnvwv. 2: MN.I.N.A. «KopylaAévelo-Mmnevakelo E.E.2», Movada Eldikwv Aolpwswv.

3: M.I.N.A. «Attikov», A’ MaBoloyikr) KAwikn. 4: T.N.A. «Irtmokpatelo», Movada Eldikwv Aolpwewv.
5:T.N.A. «O EvayyeAlopocg», E' MaBoloywkn KAwikn. 6: M.I.N.A. «I. Tevwwnuotag»

7: Noookopeio «A.Zuyypoc», Movada Eldikwv Aotpwéswy. 8: Navemnotnuiokrn MaboAoyikn KAk
kot TuRpa Aotpwéewy, M.I.N. Natpwv. 9: I.N. Nepatd «T{avelo», Movada Aolpwewv

10: Navemotipuo ABnvwy, A’ Mpomatdeutikr) NaboAoyikn KAwvikr. 11: KAwikn Maboloyikng
Quololoylag, latpkn ZxoAn, Navemnotiuio ABnvwv. 12: I.N.A. «Aaiko», Kévtpo Alpatog, EBviko
Kévtpo Avadopag Apoppayikwyv AlaBéoswv.13: Mepidpepetako Mevikd Noookopeio
Ale€avdpoumoAng, Movada ElSikwv Aolpwéewv

280 MaveAAnvio uvedplo AIDS 2016

Pantazis N, Chini M, Antoniadou A,,Sambatakou H, Skoutelis A, Gargalianos P, et al.
(2018) The HIV patient profile in 2013 and 2003: Results from the Greek AMACS cohort. PLoS ONE



Pantazis N et al. PLoS ONE 2018

ATToTEAEOUOTO

. 2 UVOAIKO Ogiyua +12.2% YTTO0UVOAO 2003 & 2013
b -
p<0.001 r ,
o5 4% TTou ATav gv {wn
80% - P<0.001 10 2003 Ka1 10 2013
70% -
60% - +18.1%
p<0.001
50% - +21.0%
<0.
+3.8% p<0.001
40% - p <0.001
+4.0%
30% - p=0.002
20% +3.7%
+1.0% p<0.001 +3.8%
10% p=0.006 ‘ } p<0.001
o H - I
AucAhmdaiyia  YTépTaon AlaBATNG FRS>20% eGFR<60 AucAhmidaipia  YTrépTaon AloBATng FRS>20% eGFR<60

2003

64.9%

30.6%

6.2%

18.2%

2.4%

66.1%

29.2%

5.3%

17.2%

1.1%

m2013

70.3%

34.4%

5.6%

22.2%

3.4%

78.3%

47.3%

9.0%

38.2%

4.9%



(%) cuppeTeXOVTWV

100% -

80% -

60% -

40% -

20% -

0% -

AvaAvon Katd NALKLOK OpAd0L OE OXEON LE T OPLOL TWV

EMLOLWKOMEVWYV OEPATTEVTIKWY OTOXWV N TNV UaPEN
TPOMOMOLN oWV (Kot pn) mapayoviwv Kivduvou

73%

21 ocuvvoonpotnta

eGFR <60 mL/min

BMI>25 kg/m?

Kanviopa
$AMN >140 fj AAN>90mmHg

LDL>130 mg/dL

18-30 31-40 41-50 51-60 61-70

N=84

N=198 N=168 N=104 N=53

Padtomnoulog B kat cuv, 29° MaveAArvio Zuvedplo AIDS 2017

70+

N=15

HAWKLOKEG OASEG



ENINTQ2H ZYNNOZHPOTHTQN 2THN HIV AOIMQ=H
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Shouten J AIDS 2012



AuvénuEvoc kapodlayyelakoc Kivouvoc

o€ atopa pe HIV Aolpwén
_-

Kupla eupipata

RR/HR

Currier JS, et al 1994-2000 28.513 1 kivéuvog KA vooou o€ HIV+ vs HIV- 1,5-6,8

Triant VA, et al 1996-2001 3.851 A /4 kivéuvog OEM o< HIV+ vs HIV- 1,75

Obel N, et al 19952004 3.953 A T ‘WbvvogvoonAeiagyia KA 1,4
voonua peta tnv Evapén cART

Lang S, et al 2000-2006 74.958 A I kivéuvoc OEM o€ HIV+ vs HIV- 1,4-2,7

Durand M, etal  1985-2007 7.053 A “ kivbuvog OEM o€ HIV+ vs HIV- 1,72

HasseB,etal 20082010 8.44a n T KWbuvoc OEM oe HIV+ oe oxgon
HE TO YEVIKO MANOucuo

Freiberg MS, et al 2003-2009 82.459 N 4 kivéuvog OEM o€ HIV+ vs HIV- 1,48

Currier JS, et al. JAIDS 2003;33:506 — Triant VA, et al. JCEM 2007;92:2506
Obel N, et al. Clin Infect Dis 2007;44:1625 — Lang S, et al. AIDS 2010;24:1228 — Durand M, et al. JAIDS 2011;57:245
Hasse B, et al. Clin Infect Dis 2011;53:1130 — Freiberg MS, et al. JAMA Intern Med 2013;173:614



RR* ava éto¢ HAART

Y UVOALKQ 1,16
Avdpec 1,13 T
1,36

Fuvalikec

OEM ava 1000 PYFU
(95% ClI)
I
l

0 | | T | | T | T |
0] <1 12 23 34 45 56 6-7 >7

‘ExBeon oe HAART (€tn)

*MpooaploCUEVOC WC TPOC KAXOLKOUG ITApayovTeC KIvOUVoU mou dev ennpeadovtatl ano tnv ART
Mpoocapuoyn yia 6Aou¢ Tou¢ mapayovtes KivdUuvou:

RR 1,10 yia Pls (95% Cl 1,04-1,18, P=0,002)

0, - =
RR 1,00 yia NNRTIs (35% Cl 0,93-1,09, P=0,92) Friis-Mgller N, et al. N Engl J Med 2007;356:1723



HIV KAI CVD

 Juxvotnta OEM udnAotepn og HIV(+)Y

e HIV Aolpwén: mapdaywv KvdUvou yia Loxotptko AEEL]

e HIV(+): upnAotepoc emumoAacpoc MAAKwWY ot
otepaviaia ayysial3!

—i— HIV (+)
100 - HIV (-)

00]
o

OEM ava
1000 PYs
N O
o O

N
o

o

18-34 35-44 45-54 55-64 65-74
HAkia (€Tn)

1. Triant VA, et al. J Clin Endocrinol Metab. 2007;92:2506-2512. 2. Chow FC, et al. J Acquir Immune Defic
Syndr. 2012;60:351-358. 3. Post WS, et al. Ann Intern Med. 2014;160:458-467.



D:A:D: O@avatot amto CVD
Meilwaon otnv emoxn tng ART

Melwon Bavatwv: ART pe euvoikotepn enidaon ota Autidia, KaAutepn KataotoAn VL

2uxvoTepa aitia Bavarou, 1999-2011
100 -

Odvarol (%)

100}
B .l.--
il

L] L]
Total  1999-2000 2001-02 200304  2005-06 2007-08  2009-11
(N=3909) (n=256) (n=788) (n=862) (n=718) (n=658) (n=627)

B AIDS related I CVD related B Other
Ol Liver related  [CINon-AIDS cancer [ Unknown

Smith C, et al Lancet. 2014:384:241-248.



H ynpavon tou HIV(+) mAnGuopou cuvodevetal ano
epdavion vewv KA KatooTAGEWV

2UVEXNC KAl TTPWIMNOTEPN
mPo-ART ART évapén ART
1980 1990 2000 2010 2020
—
Mepikapdiakr ouAoOyA = 2TE@aviaia vOOog = Al0OTOAIKN dUOAEITOUpYIa
AiaTaTIKY JUOKOPSIOTGBel Mepipepikn ayyeloTadeia = Aigvidiog 6dvaTtog
= [lveupovikny UTTEPTAON = KOATTIKI) yapuapuyn
SEPHEEEE

SESI P PSP B




Awpvidloc Bavatoc kat HIV

* HIV-positive pts (n = 2860) at San Francisco General Hospital between 2000-2009
— 230 deaths; 30 (13%) were SCD

* SCDs accounted for 86% of all cardiac deaths (30 of 35)

* HIV SCD rate: 2.6/1000 person-yrs (> 4 times general population)

501
— AIDS

40- SCD

30

201

Mortality per
1000 PYs

10+

I L7 1

2001 2002 2003 2004 2005 2006 2007 2008 2009
Yr

Why is the rate of SCD higher in HIV?
How can we predict at-risk individuals?
How do we prevent this?

0

Tseng ZH, et al. ) Am Coll Cardiol. 2012;59:1891-1896.



MYOCARDIAL INFARCTION

AND HEART FAILURE RISK

METABAANOMENH ENIAHMIOAOTIIA OEM KAI KA
ITA AIADOOPA :TAAIA THZ ENIAHMIAZ TOY HIV

Overall/absolute burden of M| and HF .
amaon rsons with HIV _—
g pe VRV

fﬁ

_'_'_'_,_,_,-'—"'_"_ﬂ_ﬂf
e
-'_'-'_'-'- . [ w
= Relative risk of HF for persons with HIV
e vs, uninfected persons
—I--'-'_'--'-_‘--'-
e
Pre-ART era: Uncontrolied Early ART erac Better HIV contral but Modern ART era: ART started quickly sfer
HIV, AIDS cardiarmyopathy, ART started mainky after immune dizpnosis [regardless of immune progression] —
competing risk for OV D < end- progression: residual inflammation, bess residual atheroscleratic risk, still somewhat
stage A1D% complications immune dysfunction, dyslipidemia = ielevabed OVD risk. Living banger, aging, beds AlDS-
athero-Ahrombotic disense related competing risk means more absolute
burden of CVD in prople with HIV

Feinstein MJ et al, American Heart Association Statement, Circulation 2019
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Reverse transcription nAeorENEIA H|V AOIMQEHZ

\ff HIV-1 RNA
- CD4+ T-cell activation by

\:ntigens and cytokines

Productively infected (RRAR,,
CD4+* T cell in lymphoid
tissues

Integration of HIV-1 DNA Cell death by viral
\ cytopathic effects

* * # or CTL
*

Productively infected
CD4+ T cell

Latently infected KUTTGpO)\UOF]
CD4+ T cell Ch4T
Bystander effects )\E:p(pOKUTpowV

XPOoVIOTNTO

Increased cell turnover

Increased apoptosis
Increased exhaustion

OVOOOAOVYIKN EVEPYOTTOINON

Mandell, Douglas, Bennett’'s Principles of Infectious Diseases 2015, p.1526-40



Cause, Effect, and Interplay in
Inflammation, Coagulation, and Immune Activation

Chemohines

Lane HC, HIV Glasgow 2014



Glucose metabolism

impairment Dyslipidaemia Abnormalltles of body composmon

2YZXETIZOMENEZ ME THN HIV AOIMQ=H
MH AOIMQAEIZ 2YN-NO2HPOTHTEZ2

R @
Body image

alterations HAND CVvD Hepatic steatosis Bone & Kidney dlsease

/JJ Airth

04 | -
ey

Sexual
Dysfunction




HIV production

&

Loss of regulatory
cells

HIV-associated fat
Metabolic syndrome

Inflammation

1 Monocyte activation
M T cell activation
Dyslipidemia
Hypercoagulation

&

Co-morbidities
Aging

Deeks SG, Lancet 2013

CMV
Excess pathogens

Microbial
translocation




=1 Inflammation predicts disease in treated
THE SECRET HIV infection, as it does in the general
gl population

.

Mortality (uller, PLoS Med, 2008, Sandler JID 2011, Tien JAIDS 2011)
Cardiovascular Disease (Baker, CROI 2013)

Lymphoma (Breen, Cancer Epi Bio Prev, 2010)

Venous Thromboembolism (musselwhite, AIDS, 2011)
Type ll Diabetes (rown, Diabetes Care, 2010)

Cognitive Dysfunction (surdo aips 2012)

Frailty (Erlandson, JID 2013)

S. Deeks, 2013



HAART kot Autoducotpodia
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Steatogenic Mechanisms in HIV Patients

Oxidative stress

Ageing

Dysbiosis or

bacterial
translocation

Visceral adiposity

Genetics

HIV

g\

<4— ART

Metabolic syndrome:
» Diabetes
* Obesity

« Hypertriglyceridaemia

HCV co-infection

Alcohol

Innate immune activation




Mn aAkooAkn Aumwdng 6tnOnon nratog (NAFLD) ko
kapdiayyetakoc kivouvoc (CVD risk) oe PWH

" 64.7% of PWH with CVD also have NAFLD withor | = NAFLD kot NAFLD pali pe ivwon €xouv npoBAentikiy aia
without fibrosis in Modena HIV Metabolic Clinic ylwa TNV e avion UTTOKALVLKNAG Kot KALVIKAG

P<.001
70 7

60 1
050'

KapdLayyeLakng vooou Kabwe ko avénuévo ASCVD score

AcBeveig pe NAFLD

840 - === Subclinical CVD J === MACE
< = ASCVD = ASCVD
g 30 - L] L] L] L] L] L] | | | | | L}
[ , ,
20 AcOeveig pe NAFLD kau ivwon
10
lowRisk ~ ASCVD>  Subclinical ~ MACE l
7.5% CvD — SubclinicaCVD = MACE
—_ = ASCVD
B NAFLD ASCVD

E NAFLD with significant fibrosis

Milic. HIV Glasgow 2020. Abstr P074.




HIV AOIMQ=H KAl METABOAIKO 2ZYNAPOMO

EmuntoAaopog: 8,5-52 % (vPnAotepn armo yeviko MANBUOO O UEPLKEC LEAETEC)
2xéon Me ART (rtx RTV + SQV, RTV + 1DV, Pls )
- enintwon 2,6-14 / 100 atopa-£tn
- Lelwon eninmtwong o€ MPoodaTeC LEAETEC — AlyOTepPO TOELKN ART ;
20vépopo Atnoduotpodiac
- Kevtpkn AttoUmeptpodia (Pls)
- Autoatpodia (NRTIs, Wbiwg otaBoudivn)
- AVTOXH OTNV WWOOUALVN
- SuoAutbatpia
MnXaviopog miBavwe StadopeTkog armod Tov YEVLKO TANBUGCUO ;
- dev ennpeadetal n Spaotikotnta tng CETP (cholesterol-aster transfer protein)
- aAAnAentibpaon eviotn, HIV kat ART

Paula AA et al, AIDS Res Ther 2013
Nix L, Tien PC. Curr HIV/AIDS Rep 2014
Nguyen KA et al, Plos One 2016



OL aoBeveic pe cucowpevon Atlouc epdaviiouv

TOL XOPAKTNPLOTLKA TOU HETABOALKOU CUVOPOLOU

e KolAlakn mayvoopKia

e ApPTNpLOKN UTIEPTOON

e AvoAuudatpia

e Avtiotaon otnv W(VooUuAivn

e JuviUmapén PAamtikwyv cuvnBelwv (WNAC
(kamviopa, kaBlotkn {wn)

» OAol ol napanavw nopayovteg
avéavouv tov kapdlayyeilako Kivbuvo

» EmunmoAaouoc¢ uetaBoAikou ouvdpopou
oe aroua pe HIV Aoipwén: 7-45%

Grunfeld C, et al. JAIDS 2007;46:283 — Wohl D, et al. JAIDS 2008;48:44
Worm SW, Lundgren JD. Best Pract Res Clin Endocrinol Metabol 2011;25:479



Autoduaotpodia & kKapdLayyeLaKoc Kivbuvoc

AO'GEVEiC e HIV Aoiuwﬁn KOl m HIV-infected study patients
Alnoﬁuo‘tpod){a Glld)aViZOUV: “ Framingham Offspring control subjects

[EY
o
1

 MeyaAUtepn niBavotnta
UTTOKALVIKAC alOnNpooKkARNpwonc
(CAC)

* MeyaAutepo Kivbuvo
otedpaviaiog vooou Katd
Framingham, o€ oxéon pe tnv
opada eAéyxou

10-year risk of coronary
heart disease (%)
O R N W b U1 O N 0O O

Lipodystrophy No lipodystrophy

|6iw¢ ot aoBeveic pe CD4 < 100

Guaraldi G, et al. Atherosclerosis 2010;208:222 — Hadigan C, et al. Clin Infect Dis 2003;36:909



O pOAOG TWV HOVOKUTTAPWV OTNV OLVATTTUEN
oONPWHOTIKWV TTAQKWV

REVERSE

MIGRATION
J reverse
migration I
! T foam cell
development >
¥ 22
ROLLING )
LLIN © e
.o (®
@
ADMESION 1 @
Adhesnon (2]

m’cules Q ~- - ® .
l © T b g .-
® reY e e | ® ‘ @ FOAM CELL
. % DEVELOPMENT
\ (0]
s - \ re
Altered Selected key receptor/igand pairs for monocyte = ; ’ "Lm UPTAKE
receptor / adhesion and migration e Pro-inflammatory
ligand levels & state -
CXICRY 1 CIOCLY Mac! (COTINCO M) / ICAM-1 < )

@ CORZ 1 NCP-Y VLA / VEAM-|
5 - cons B, tegrn (CO110COE) F VOAM-1 MIGRATION

* O HIV og ouvbuaouo ue ta tpo-adnpoyova Autidia avédvouv ta popla
NMPOOoKOAANon¢ oto evboBnALo

* O HIV gvepyorolei povokuttapa
— AUEAVEL TN HETAVAOTEVGN POVOKUTTAPWV
— Auvéavel tnv pocAnyn tng oxLDL
— Obnyel og dladopormnoinon o adppwdn kUTTAP
— ZUMUPBAAAEL oTOV OXNUOTIOUO 0BNPOCKANPWTIKWY TIAQKWV

Campbell J, et al. AIDS. 2014;28:2175-2187.



Study 1717: Switch from ABC/3TC to FTC/TAF Platelet Substudy

Background: Platelet Activation, Thrombosis,
and M

Changes in systemic environment....

Liver Inflammation (HIV) Acute Coronary Syndrome Drugs

Collagen

Epinephrine

Thrombin

ACTIVATION Infarction

Platelet
Aggregation Thrombosis

= Concept of “sick environment” vs. “sick platelets”

— Sick environment (ACS, cirrhosis, RA) = hyper-inflammatory state leading to increased risk of
clotting and CVD

— Sick platelets = inherent platelet defect leads to dysregulation of activation pathways, making
platelets more prone to clot 31

Mallon P, et al. CROI 2018. Boston, MA. Oral 80 ACS, acute coronary syndrome; RA, rheumatoid arthritis



NPQTEINEZ TOY HIV KAl ANANTYZH AOHPQMATOZKAYPHNZHZ

Effects of HIV viral proteins on the development of atherosclerosis. (A) Tat and gp120 induces expression of adhesion molecules. (B) Nef and gp120 reduce endothelial nitric
oxide production. (C) Nef increases inflammatory cytokine release, including IL-6 and TNFa from macrophages. (D) Nef promotes MCP-1 secretion from endothelial

cells. (E) Tat stimulates MCP-1-mediated monocyte transmigration. (F) Nef inhibits ABCA1-dependent CEC of macrophages. (G) Nef and gp120 may induce endothelial
apoptosis, which could promote fibroatheroma rupture/erosion, resulting in formation of an acute thrombus. (H) Tat stimulates IL-6 production from peripheral blood
monocytes. In vitrostudies have also shown potential proatherogenic effects of specific ARTs, including increased leukocyte adhesion to endothelial cells with efavirenz;
increased platelet reactivity with abacavir; reduced cholesterol efflux from macrophages, decreased endothelial nitric oxide production, and endothelial cytotoxicity with
ritonavir; and CD36-dependent cholesterol accumulation in macrophages with certain protease inhibitors. Abbreviations: HIV, human immunodeficiency virus; gp120,
glycoprotein 120; Nef; Tat; IL, interleukin; ART, antiretroviral therapy; HLA-DR, human leukocyte antigen type DR; ATP, adenosine triphosphate; ABCA1, ATP-binding cassette
transporter-Al; CEC, cholesterol efflux capacity; RCT, reverse cholesterol transport; TF, tissue factor; TNFa, tumor necrosis factor a; HDL, high-density lipoprotein; LDL, low-
density lipoprotein; oxLDL, oxidized LDL; MCP-1, monocyte chemoattractant protein-1.

Grinspoon S. Trans Am Clin Climatol Assoc. 2018; 129: 140-154.



OAEFMONOZQMA: AIAMEZONABHTHZ XPONIAZ OAETMONHZ

HIV entry into T cell Affected cell types: Soluble factors:

HIV £%°) » endothelial « chemokines
* macrophage » cytokines :
* monocyte +» adhesion molecules \

* smooth muscle * matrix

metalloproteinases

UL &
fount Sinai Heath System

FIGURE 1 | Modal for HIV-1 infection and NLRP2 inflammasome activation to drive atherosclerosis. A model is shown in which HIV-1 infection of a CD4+ T cell can
stimulate the NLRP3 inflammasome. This results in IL-1B secretion which impacts on various cell types including endothelial calls, macrophages, monccytes, and
smooth muscle, signaling through soluble factors including chemokines, cytokines, adhesion molecules, mairix metalloproteinases. The activation of these factors can
potentiate progression of atherosclerotic diseasa.

Mullis C &Swartz TH. Front Cardiovasc Med 2020



HIV AOIMQ=H, MIKPOBIQMA KAI ANANTY=H AGHPOQOMATOZKAHPYNZzH2

Homeostasis HIV infection

’\?f ‘*J \/"S_.'.g

B "I_. fa&L

c-\nunummq:c.__!_‘.... ...... ..'..0.'0

WMM lﬂ
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ACTIVATION -
TOXIN l HDL
(DY SFUMCTIOMAL)
@5’ 'i}

HIEHUEIGHE MICROBIAL

% TRAMNSLOCATION
E‘:r:?
L |

ENDOTHELIUM

i

PLATELETS 1*-_-_-_-_'_"'"‘“'-—-— ART ‘—"'_'_'_-_-_-_-_-_;
O’Halloran J et al. HIV Medicine 2015 El Far M, Curr Opin HIV AIDS 2018



CENTRAL ILLUSTRATION Cellular and Molecular Mechanisms of HIV Atherogenesis

A. Cellular Players in HIV-Associated Atherosclerosis

{General Inflammation Markers Cytokines
(D-dimer, CRP) $ Chemokines
(IL-6, TNF)
1. Atherogenic ' € &
HLA-DR+ Environment @ i &
CD38+ T Cell O . @ & @ ot
{Soluble Macrophage S L. ® 5 v
Pro-atherogenic ‘ SHomarke/s T ‘
; (SCD163, SCD14) =
CD14+ CD16+ ' i
Monocyte: JEl Adhesl{)& fEndothehal

(VCAM-1,
P-selectin) Lo

Apoptosis @ »
é

>

{Smooth Muscle Cell
Proliferation

Kearns A et al, ] Am Coll Cardiol 2017
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HIV

@ \ ®Aeyuovn M KivSuvog
aOnpookAnpwong
/ olyyelakou evéoOnAiov

& duoAsttoupyia

ART

Courtesy of P. Reiss



Veterans Aging Cohort Study Virtual Cohort

MNapdyovtec mou cupBaArlouv oto Epdpaypa Tou puokapdiou

= n HIV AoipwEn €ivai
OUYKpPIOoIUN HE TO
EVEPYO KANVIOHA

HIV+ (vs HIV-)
Age <40 (vs 50-59) years | selli==t

Age 40—49 (vs 50-59) years ==
Age 60-69 (vs 50-59) years B
Age 270 (vs 50-59) years Lo
Male (vs female)

Diabetes (vs none)

eGFR <60 (vs 260) mL/min/1.73m?
Current (vs never) smoking
Past (vs never) smoking —
Hypertension (vs none)
Hyperlipidemia (vs none)
Hepatitis C infection (vs none) ™
Black race (vs white) L

Other race (vs white)

T
[

0.00 1.00 2.00 3.00 4.00 5.00
Adjusted hazard ratio (95% CI)

Adjusted hazard ratios (aHRs) and 95% confidence intervals (CIs) for myocardial infarction Veterans
Aging Cohort Study Virtual Cohort, April 2003 - December 2010

Althoff KN et al. Clin Infect Dis 2015;60(4):627-638



Kapéiayyeltakoc kivéuvoc tou HIV o€ cUykplon He
TOUC apadooLaKoUC IapayovieC Kltvduvou

»  Meta-avaluon: 80 peAteg pe 793 635 dtopa rtou {ouv pe HIV kat
napakoAouBnon 3,5 EKATOUHUPLWY OTOUWV-ETWV.

INTERHEART OR (99% Cl)*  PAR
Diabetes —— 3.08(277-342 12.3%
Lipids® —— 3.87 (3.39-4.42) 54.1%
Srmoking? —4— 2.95 (2.72-3.20) 36.4%
Shah, et al. RR (95% CI)’ PAR
Hiv® N — _ 216 (1.68-2.77) 0.92%

0 1 2 3 4 5

lvéuvoc

Shah ASV, et al. Circulation.2018;138:1100-1112.
Hsue and Waters.Circulation. 2018;138:1113—1115.



2UyKplon apayoviwv KA kivduvou o€ HIV atopa kat
OQLTOMOL OLTTO TO YEVIKO MANOUGUO otnv EAAASQ

R 1,02 (0.88-1.20)
Hypertension Y 1.10 :D.??—i_;l: , ’
B BesE O eMUTOAAOOC TNC OUCALTTLOALLLOLG
| | i 0% 078117 KOLL TOU KQMVIGUATOG E(VOlL GNUOVTLKA
Diabetes melitus e 12 085158 vnAotepocg os atopa pe HIV oe
: e OUYKPLON UE TOV YEVIKO TANBUGUO.
Dyslipidaemia :'_0: . 1.9 {1.13-148)
i —0— 1.49 (1.30-1.71)
. wowy 0 O ETUTOAAOHOG TNG UTEPTOONG KALL TOU
Cursomtiomsiiay oA 14512189 5LOLBITFI’] dev dledepe on HavTka
: . pneta€u tou HIV-poAuopevou kot Tou
obesty A | 0% 20 YEVIKOU TTAnBuaopou.
High FRS" (risk 220%) H!_iiq; SEH » OL poAuvBevteg pe HIV gixav
: neyaAvtepo 10 €tn kivéuvo va
R, et i fgigzi;i eucbavwouv KOLp5LOLVVELOLKO eNeLoodlo
i | o 0€ OUYKPLON ME EKELVOUC TOU YEVLKOU
oMol 0 1 2 3 nAnBuopou.
E:ﬁ:ﬁ% favors general popuiaion 4 te ratio favors PLHV

Touloumi G, Kalpourtzi N, PapastamopoulosV, Paparizos V,Adamis G, et al. (2020) Cardiovascular risk factors in HIV infected individuals:
Comparison with general adult control population in Greece. PLOS ONE 15(3): €0230730. https://doi.org/10.1371/journal.pone.0230730


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230730

Mnxoavicpoi adnpoyovou dpaong tov HIV

MetaBoAlKEC SLatapaxec

v & ApoB, T oxLDL, P sdLDL, | kaBapon tn¢ LDL-C, > Baolkn
AttoAuon, I de novo nmatiki Autoyéveon, | Lkavotnta tvoouAivng yla
kataotoAn AutoAvong ota Autokuttapa (TNF-a), avaotoAn amoBoAn¢
XOANOTEPOANG o pakpodaya

- Xpovia avoolakn dteyepon & ¢pAsypovn => BAaBn
duoAettoupyia Tou ayystakou evéoOnAiouv
v H P hsCRP spdavilel onpavtikry cUoXETLon K Tov Kivbuvo OEM

- AuvoAsttovpyia T-AepdoKkuTTAPWV

- ZUVEPYLKN dpaon pe aAAouc AOLLOYOVOUC TTAPAYOVTEC
v CMV, HSV-2, HCV

Monsuez JJ, et al. Int J Cardiol 2009;133:293 — Triant VA, et al. JAIDS 2009;51:268 — Stanley TL, Grinspoon SK. J Infect Dis 2012;205(Suppl 3):5383
Sharma TS, et al. J Cardiometab Syndr 2008;3:93 — van Vonderen MG, et al. JAIDS 2009;50:153 — Hechter RC, et al. Atherosclerosis 2012;223:433



HIV AOIMQ=H KAI XPONIA ®OAETMONH

H xpovia pAeyuovn dtatnpeitat otnv HIV Aolpwén kot uto ART
e Elvou mpoyvwoTlkoc tapayovtac avénuevne N ko Bvntotntog

Kamolec dAeypovwdelc odol lowc eival povadikec yia tov HIV
* Mpwiun Kat toxupn ART: pewwvel pAeypovn

e Avaykn kot AAAwV BEpATTEVTIKWY TTAPAYOVTWV

- AVTLPAEYHUOVWOELC TTOPAYOVTEG;

MeAAovTika: lowc avoooBepareia, epBoAla, CAR-T cells

Hsue PY, ID Week, Boston, October 2018



= Treatment disparities for cardiovasoular disease risk factors or
lack of access b care inoreases cardiovascular disease risk

3 Mo HIV-spedific dinical guidelines for @rdiovasoular disease risk
prediction means risk is underestimated

Antiretroviral
theramw
side-effects or
tomicity

ki

NAGOTENEIA KAPAIAITEIAKHZ NOzOY 2THN HIV AOIMQ=H

Hypertansion
Smioking

Insulin resistance
Diabetes
Lipodystraphy
Obeesity

Palypharmacy
profonged QT

interval

HIY

.

Active replication F

!

Poor antiretroviral therapy
adherance

T

*‘ ¥ Hagzrdiors alcohal
. ) ) R . conswmption
[ryslipidaemia Imimarne deficiency Microbial translocation Liver disease or
hepatitis Cvines
Opportunistic Infections Gytomegalovinus
w
| Immane activation ¥
7| Endathelial activation
Inflammation Diepression
¥ v L
Endothelial dysfunction Thromibosis Myocardial dysfunction
Atherosclerosis

ke

E

r

Coronary heart

disease

lschaemic stroke

Peripheral artery
disease

Heart failure

!

¥

Cardiovascular disease 4

!

v

Sudden cardiac death

So-Armah et al, Lancet HIV 2020




HIV AOIMQ=H

KAI ZTEQANIAIA NOzOz



ICARATANNEIAISHEN@X@RISAIRHINVIAN@/ VI Q=

OWKOYEVELOKO . .
. Ailouta, aocknon
LOTOPLKO Kol\taki nayvoapkia*

\ YnepyAukatpio
N£ot apdatyovTeg: IvoouAwoavtoxn* 1
Lp(a), CRP, IMT, ka

N

AwaBATng

nYYELOKO EVE0ORALO

TAyvwotn n akpBng cuvelopopd *MetaBoAko ocuvépopo




Tomot OEM o€ atopa pe HIV

US CNICS cohort MeA€tn 571 oilyoupwv/ miBavwv enelcodiwv epdpaypatog puokapdiou, os

26 909 aoBeveig pe HIV

« OEM tUmov 2 — 50%
* Non-HIV <2-26% (cuvnBwg <10%)

* Tat Mo kowva aittat OEM tumov 2
* ZNUn (35%)
* Mpoodatn xprnon kokaivng / kpak (14%)

* Tao dtopa pe OEM tomovu 2 vs tumov 1
* Mo veol (<40 stwv: 16% vs.9%)
Mn karmvioteg (47% vs. 35%)
XopnAotepa CD4 (230 cells/mm3 vs. 383 cells/mm3)
e XapnAotepa enineda Autdiwv
* XapnAotepo deiktn Framingham (8% vs.12%)

Crane HM, et al. JAMA Cardiol. 2017 ;2(3):260-267.

* OPIZMOI

* OEM Tumou 1 (T1MI)

*  TPOKUTITOUV QUTOMOTA QIO
aotabela TG ABNPWUATIKAG
TIAQKALG.

* OEM tumou 2 Ml (T2Ml)
* elval deutepevovta og aitia
SladopeTIkA amo tnv
abnpwudtwon,

e ouUTEPAAUPAVOLEVNG TNG
UTIOTOONG, TN UTTOELOC KAl TOU
ETTAYOLLEVOU OTIACOU, HUE
amoteAeopa avénuevn Intnon
o€uyovou N Helwpévn ipoodopa.




MPOzZAIOPIZMOZ KAI EAENXOz2

KAPAIATTEIAKOY KINAYNOY

2THN HIV AOIMQ=H



MPOzAIOPIZMOZ KAPAIATTEIAKOY KINAYNOY

KAINIKA
* Métpnon Autbiwv

* Mapadoclakoi mapayovteg
Kivduvou

* Mapayovrtec tov HIV

EPEYNHTIKA

* AoBEotio otedpaviaiwv aptnpLwv
(Coronary artery calcium score)

* Maxog éEow-péocou yrtwva - CIMT
» Aciktec Asttovpyiac evdéoOnAiov
* FDG-PET

 Aciktec PAeypOVAC



2uykpttikoc ntivakac: CVD Risk Calculators
(YroAoylotég Kivduvou)

Age, sex, smoking, lipids, blood pressure included in all models

Characteristic Gey Framingham
AHA SCORE QRISK2 JBS3 ASSIGN

ASCVD Mi CVD
Diabetes v v v v v
Race/ethnicity </ v v
Social deprivation v v v
Hypertension therapy / VA v v v
BMI v v v v
Family history of premature v v v v
CVD/CHD
Chronic kidney disease v v
Atrial fibrillation v v
Rheumatoid arthritis v v v

Preiss D, et al. Can J Cardiol. 2015;31:613-619.



O kapdiayyetakoc kivdbuvoc untosktipartot o€ HIV (+)
orto touc untoAoyloteg Kivduvou (Risk Calculators)

* CVD risk scores calculated with data from 2006-2009 for pts in Partners HealthCare System
Cohort!!

Framingham Risk Scorel!! ACC/AHA CVD Risk Calculator!
251 251
n=2270 n=2152
g 20+ g 204
& Observed & Observed
nd 15 " nd 15 "
c c
2 2
w10+ W 10+
> >
Lo Lo
54 5
Predicted Predicted
O | | | | L} 0 L] L] |
<25 2.5-4.9 5.0-7.4 7.5-9.9 <25 2.5-4.9 5.0-7.4 7.5-9.9
5-Yr Predicted Rate (%) 5-Yr Predicted Rate (%)

= An outpatient study cohort (n = 2392) had similar findings of underestimated CVD risk (15% to
25%)1]
1. Regan S, et al. CROI 2015. Abstract 751. 2. Thompson-Paul A, et al. CROI 2015. Abstract 747.



D:A:D risk calculator _ A CVD risk model designed for PLHIV

D:A:D (R) reduced model

*  DUAo, nAwkia, KATIVIOUQ, 2A, OLKOYEVELOKO LOTOPLKO
CVD, ouotoAlkn Al, oAwr xoAnotepoAn, HDL ka
aplBuog CD4.

D:A:D (F) full model

*  EmutA€ov: aBpolotikn €kBeon os Pl, aBpolotikni
€kBeon og NRTI kal tpExovaoa xprion abacavir

ATtotéAeopaL:

* Ta &exwplota povtela npoBAEnouy tov Kivbuvo
CHD, Ml kat cuvBetou CVD

e 5-gtn kivbuvo ywa CVD

To povtélo D: A: D (F) loxvel yia HIV+ dtopa nAtkiag 18-75
ETWV, HUe ouvoAlkn €kBeon NRTI €wg mepimou 8-10 xpovia Kot
€kBeon Pl €wc¢ mepimou 5-6 xpovia. H xprion og peyaAutepn
€kBeon Ba 0dnynoeL o UTEPPOALKEC EKTLUNOELG TOU KlvdUVOU
CVD. lNa atopa movu eival moAv ekteBelpéva oe ART, ocuviotatol
n xpnon touv povtélou D: A: D (R).

CHD, coronary heart disease; D:A:D, Data Collection on Adverse Events of anti-HIV Drugs; HDL, high-density lipoprotein; IDV, indinavir sulfate; LPV, lopinavir.

Friis-Mgller N et al. Eur J Cardiovasc Prev Rehabil 2010;17:491-501.

Age/gender/height/weight

Current or previous cigarette
smoker?

Diabetic?

Family history of CVD?
Currently using IDV?
Currently using LPV?
Currently using ABC?
Years taking LPV

Years taking IDV
Systolic blood pressure
Total cholesterol

HDL

24



Switch from ABC to TAF: Impact on CVD Risk Score (Study 1823) :I:

Clinical Variables Used in CVD Risk Estimators
and the Validated Ranges

|
Full Model Reduced Model Cohort Model Model
Gender Female / Male
Race White, African American,
Other
Age 18-75 years 40-79 years 30-74 years
Total cholesterol 2.3-9.9 mmol/L 130-320 mg/dL 100-405 mg/dL

(alternative unit)

HDL cholesterol
(alternative unit)

Smoking status
Diabetes

Systolic blood
pressure

Family history of
CVvD

CD4 count
Current ABC use
Pl exposure (years)

NRTI exposure
(years)

Antihypertensive
medication use

(89-383 mg/dL)

0.41-2.6 mmol/L
(16-101 mg/dL)

Current/ Former / Never

90-180 mmHg

Yes / No

20-1350 cells/ uL
Yes/ No
Up to 6 years

Up to 10 years

(3.4-8.3 mmol/L)

20-100 mg/dL
(0.52-2.6 mmol/L)

(2.59-10.47 mmol/L)

10-100 mg/dL
(0.26-2.59 mmol/L)

Yes / No
Yes / No

90-200 mmHg

[MpoTeiveTal aug¢non TnNG
EUPIOKOMEVNG TIMNG KIVOUVOU KaTA
1,5-2 @OPEG So-Armah et al, Lancet HIV 2020

Yes / No

Raffi F, et al. AIDS 2018. Amsterdam, NL. Poster TUPEB098 51



AEIKTEZ ODAETMONH2Z — KAPAIAITEIAKH ANEIKONIZH
Mnopouv va Bonbncouv;

Agiktec PAeypovic
* hsCRP, IL-6, D-dimer

Aneikovion: CV kivéuvocg kot mpoodoc adnpwpatwonc
* Triplex kapwtidbwv: CIMT
 CT: CACand CTA

* Brachial artery reactivity testing: FMD (flow-mediated
vasodilation) kat Aettoupyia evdéoBnAiou

* PET koL aptnplakn dAsypovn



MeyaAUtepn T-KUTTAPLKN 80 -

gvepyormnoinon o€ HIV+ umo +
: 1 o w» 604 T

aywyn vs controls <3

, , T 40 S
Avénuevn LPS og HIV+ umo 0 & |
aywyn vs controls? 88 204 _L |

3° [ ] T
AUENUEVOC LOTIKOC 0 ; : -
' : HIV + HIV + HIV -

nopayovtac o€ HIV+ vumo SXUART  umd ART  (n = 132)
aywyn vs controls3 (n=82) (n=65)

LHunt PW, et al. J Infect Dis 2003;187:1534 — 2Brenchley JM, et al. Nat Med 2006;12:1365 — 3 Funderburg NT, et al. Blood 2010;115:161



Ot BroAoykoi deiktec pAeypovig eivan
avénuévol o€ HIV(+) akoun kat urtd ART

Adjusted Percentage Differences in Biomarkers of Inflammation and Immune Activation
in HIV-Positive Pts and Uninfected Individuals*t

(MACS, 1984-2009)
100 A

HIV suppressed HIV suppressed

80 - relative to ART naive relative to HIV uninfected

60 -
40 4

20 -

Difference (%)

)
o o
1 1

IN
o
1

*Adjusted for age, race, smoking, hepatitis C infection, obesity, diabetes and MACS site. TError bars represent 99.7% Cls, calculated with Bonferroni
adjustment to maintain a family-wise error rate of 0.05. Filled markers represent statistical significance (P < .002).

Wada NI, et al. AIDS. 2015:29:463-471.



Ol AEIKTEZ ®AEFMONHZ ( IL-6, hsCRP, d-DIMERS)
SXETIZONTAI ME AY=HMENO KAPAIAITEIAKO KINAYNO

MeAeteg SMART & ESPRIT, N= 4304,

10 -

/F/

-r

Cardiovascular disease, HR (95% Cl)

i;,fl_u{/i

0,1

1st

2nd

3rd

4th

. IL-6

hsCRP

. D-dimer

Table 2. Hazard Ratios (HRs) of Study End Points for Plasma Levels of Interleukin 6 (IL-6), High-Sensitivity C-Reactive Protein (hsCRP), and D-Dimer

End Point
Allcause death

Mor=AIDSrelated, nonviolent,
unintentional death

Progression to AIDS
Cardiovascular disease event
Mor-alDSdefining malignancy

IL-6, HR (95% CI} hsCRP, HR (95% CI) D-Dimer, HR 95% CI)
2-Fold Higher Athf1 st 2-Fold Higher 4th/1 st 2-Fold Higher 4thf1st
Level Quartile Level Quartile Level Quartile
1.64 (141192  3.07 (1.70-5.55) 1.29(1.17-1.42) 2.73 1 564 69) 132 (1.14-1.52)  3.00(1.61-5.59)
1.77 (1.50-2.10) 6.31 (2.68-14.83) 1.30 (1.16-1.46) 3.10 (1.59-6.05) 1.30 (1.10-1.53) 3.38 (1.62-7.08)
1.32 (1.07-1.62) 163 (83-3.21) 1.07 (94-1.21) 1.35 ((74-2.48) 135 (1.12-1.63) 2.20(1.07-4 .50}
1.40 (117167 3.34 1.66-6.70) 1171 (99-1.24) 1.89 (99-3.63) 1.22 (1.04-1.43) 1.80 (98-3.29)
1.31 071610 3.2 (1.42-6.84) 1.16 (1.02-1.32) 1.68 (B6-3.28) 1.09 (91-1.31) 1.03 ([ 55-1.94)

Borges AH et al, J Infect Dis 2016



Ol AEIKTEZ ®AEFMONHE ( IL-6, hsCRP, d-DIMERS)
>XETIZONTAI ME AY=HMENO KAPAIATITEIAKO KINAYNO

Table 3 | Associatons of inflam meatory and cosgulstion bioma fkers with morality in HIYV infectdon

Seudy (year)  Study population Mumber of FRollow-up Findings Refs
patients
SMART{2008)  Patients with well-controlled HIV G472 300 person-years  * IL-band o-dimers levels in plsma were stromghy S0
inife: tiar: ot from 33 Countries asaociabed with all-c susemortality

# IL- & s CRP and o-dimer bevels in pl atima veesre
asaociabed with incresedrink ol CVD

FRAM{2010]  Patientswith HIV infes tion 422 5 A Filar inscsgesnn and CRP lewvels were strong and -
imdependent predic tors ol mortality
ALLRT{2004)  Patientswith HIVinkes tion whohad 143 A-bdwesksaltes  High -6, sTHFRL sTHFRI amd o-dimeer lesvels in -
at hievesd virohog ical sap pression ART i tia tion plasmaand KT ratio at 1 year wene asa00 abed
weit Inin 1 year afver ART initi ation weithimoreased ridk of non-AIDS events
WACS (2016) Patiernits with HIV imkes tion amnd 2350 FLEETETY HIV infecti onwas asoc ated with elevated IL-6, —
individuals withiouwt inkese ton S04 and o-dimer kel in p Leeoimn a1, welnichy aire
aasociated with mon ality
MACS (2016  Patientswith well-controlled HIV B Lip to 18 years IL-6& g SOV LA Lesvd 5 i il woere ped et e i
inile: tican ol martality
START{2017]  Patientswith HI'W imbes tion: ¢ ol 4294 32 years B aselinee IL-6 and D-dimer kevels inplasma =
from 35 count ries were ssociated with therisk of AIDS, seriows

nom-Al05 events or death

AR, antiretros @l therapy; CRE, C-reactive prote ing CVD, ¢ ardiowase ular diice ace; hsC RE high-sens itivity C-reactive prote in; KT kbynureninesbrpptophan sCD14;
sofulble (0 4; sTHFRL soluble tumour necrosis factor nece ptor type | sTHFRIL s oluble tumaour neom:sis factor ne oeptor type 1L

Hsue Py & Waters DD. Nature Rev Cardiol 2019



Acuuntwpatikn adnpookAnpwon o€ HIV+ acBeveic

e Kapwrtidec (U/S)

— AuénuEvo axoC E0w-pEooU Xtwva kapwTtidag (0,04 -
0,15 mm1)

— Auénuévn ocuyxvotnTa KapwTLOLKWV TTAAKWV (50 vs 23%)?

— Tayutepn MPoodoc vOoou oTo SLYAOLLO?

e Jtedaviaia ayyeia (CT)

— Auénpévog aplBuog pn aoBECTOMOLNUEVWY TIAQKWV>

1Grunfeld C, et al. AIDS 2009;23:1841 —2Hsue P, et al. J Am Heart Assoc 2012; 1:jah3-:e000422
3Lo J, et al. AIDS 2010;24:243 — “Fitch KV, et al. J Infect Dis 2013;208:1737 — >Post WS, et al. Ann Intern Med 2014;160:458



CT AITEIOTPA®IA KAI HIV

* Asymptomatic HIV-positive pts had higher prevalence and degree of
coronary atherosclerosis vs uninfected controls!!!

* Among ART-treated HIV-infected pts, plasma sCD163 significantly higher
(P =.02) and correlated with noncalcified plaquel?

isli]
100 - Coronary Atherosclerosis
P=.02

80 N [ |
59.0%

60
40 - 34.4%

20 -

Prevalence of Coronary
Atherosclerosis (%)

o

Non-HIV-Infected HIV-Infected
Control Subjects Subjects
(n = 32) (n = 78)

1. Lo J, etal AIDS. 2010:24:243-253.
2. Burdo TH. et al. J Infect Dis. 2011:204:1227-1236.



Aptnplakn dAeypovn (pne FDG-PET)

o€ HIV+ uno Bepaneia

Non-HIV FRS-matched control participant Participant with HIV
(Age 43y, TBR=2.01) (Age 42 y, TBR=3.42)

N=27 HIV+ umo ART
Mean CD4*= 641 /uL
VL < 50 copies /mL

AXIAL VIEW

Xwpic KapSdLOAOYLKO LOTOPLKO

Controls: 27 HIV- ywpig kot 27
HIV- pe abnpookAnpwon

DAeypovi mapopola ekeivng twv HIV- pe aBnpookAnpwon
ZuoxEtion pe sCD163 (deiktng evepyomoinong LOVOKUTTAPWY — pakpodpaywv)

Anovucia cucyxétiong pe CRP | D-dimer Subramanian S, et al. JAMA 2012;308:379



A&loAoynon tou KA kwwduvou tou acBevn

1. EAgyxoc via ZN

= OEM

= ZTnlayxn

* [ponynOcica
TTapéufaon ota
oTE@aviaia

» |oyaigia puokapdiou

2. locoduvaua N

Mepi1pepikn
ayyelomradsia

Avelpuopa KOIAIOKAG
aopTng

N6oog kKapwTidwv
2akxoapwdng AlanTng

3. loTOopIKO

Karmrviopa, Yrépraon
Aiaita, doknon, BMI

OIKOYEVEIOKO IOCTOPIKO
2N

XaunAni HDL

Mérpnon yAukodng /
OGT Ko AImdiwv og

vhnoielo*



ANTIPETPOIKA ®APMAKA

KAI KAPAIATTEIAKOZ KINAYNO2



H oxéon petagu tov kwvéuvou CVD otov HIV
koL tTn Oepaneia tov HIV €xeL oxnpa U

Taxela peiwon
HETA TNV €vapén tng ART

Métpla avénon pe tnv mdpodo tou Xpovou
| Nopadooiakol mapAdyoviecg Klvduvou
Yuvexllopevn pAeypovi
dappaka?

CVD Risk

Xpovog peta tnv Evapén ART



HIV-positive patients treated with protease
inhibitors have vascular changes resembling
those observed in atherosclerotic
cardiovascular disease

John LEKAKIS*, Sotirios TSIODRAST, Ignatios IKONOMIDIS*, John PALIOS*,
Garyfalia POULAKOUT, Loukianos RALLIDIST, Anastasia ANTONIADOUT,
Periklis PANAGOPOULOST, Antonios PAPADOPOULOST, Helen GIAMARELLOUY}
and Dimitrios T. KREMASTINOS*

N= 71 HIV(+), 29 CAD, 25 controls
Carotid artery IMT — Brachial artery FMD (Flow-mediated vasodilation)

HIV patients had higher IMT than controls and similar IMT to CAD patients
(0.64 compared with 0.55 and 0.66 mm respectively; F =4.2, P=0.01).

Patients with HIV present arterial changes resembling those found in patients with
atherosclerotic cardiovascular disease. These vascular changes are closely related to
protease-inhibitor-induced changes of metabolic parameters

Clinical Science 2008



Association of Highly Active Antiretroviral Therapy
With Increased Arterial Stiffness in Patients Infected
With Human Immunodeficiency Virus

John Lekakis!, Ignatios Ikonomidis!, John Palios', Sotirios Tsiodras?, Emmanouil Karatzis',
Garyfalia Poulakou?, Loukianos Rallidis?, Anastasia Antoniadou?, Periklis Panagopoulos?,
Antonios Papadopoulos?, Helen Triantafyllidi', Helen Giamarellou? and Dimitrios T. Kremastinos'

Case control study, Pulse wave velocity (PWV), N=56 HIV(+), 28 HTN, 28 controls

"HIV-infected” individuals have increased arterial stiffness compared
to healthy controls. Patients on antiretroviral therapy have similarities
regarding their arterial elastic properties with patients with untreated
hypertension. There is an independent association between duration
of antiretroviral therapy, cholesterol levels, and blood pressure with
increased arterial stiffness in "HIV-infected " patients.

Ol aoBeveic pe HIV Aolpwén mapouoldlouv HELWUEVN EAACTIKOTNTA TWV AYYELWV

Am J Hypertension 2009
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Early Antiretroviral Therapy at High CD4 Counts Does
Not Improve Arterial Elasticity: A Substudy of the Strategic
Timing of AntiRetroviral Treatment (START) Trial

Jason V. Baker,"* Katherine Huppler Hullsiek.? Nicole Wyman Engen,? Ray Nelson,” Ploenchan Chetchotisakd,® Jan Gerstoft,”
Heiko Jessen,® Marcelo Losso,” Norman Markowitz.® Paula Munderi,? Antonios Papadopoulos,” Jonathan Shuter," Claire Rappoport,™
Mary T. Pearson,” Elizabeth Finley," Abdel Babiker,” Sean Emery," and Daniel Duprez'; for the INSIGHT START Arterial Elasticity Substudy Team
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Conclusions. Among a diverse global population of HIV-positive persons with high CD4 counts, these randomized data suggest
that ART treatment does not have a substantial influence on vascular function among younger HIV-positive individuals with pre-
served immunity.
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Incidence rate/1000 PYFU (95% Cl)

SYIXETIZH KAPAIATTEIAKOY KINAYNOY KAl
ANAZTOAEQN NPQTEAZHS (Pls)

Evaluation of association between CVD (myocardial infarction, stroke, sudden cardiac death, invasive
cardiovascular procedures) and Pls from 2009 to 2016 (DAD Study, N=35,711)

Incidence Rates of CVD and

Cumulative Exposure to ATV+RTV and DRV+RTV
20.04

15.071
10.0+

so—i{}lel{

——a—

.01 I ¥
4.0+
3.0
2.01
y
/4
1 ATV+RTV DRV+RTV
O L] L] L] L] L] L] L] L] L] L] L]
Cumulative years of drug exposure
0 01 12 23 34 45 56 >6 0 01 12 23 34 45 56 >6
Events 824 75 49 41 26 46 34 62 909 52 51 44 39 17 18 27

1,157 developed CVD
during median 7.0 years of
follow up

* IRR 5.3/1000 PYFU

Cumulative exposure to

DRV+RTV, but not ATV+RTV,

associated with excess CVD

risk

* IRR 1.59 (1.33-1.91) and
1.03 (0.90-1.18) per 5
years, respectively

Cumulative use of DRV+RTV, but not ATV+RTV, was independently
associated with a small, but gradually increasing CVD risk of 59% per 5 yrs use

Ryom L, et al. CROI 2017. Seattle, WA. Oral #128LB
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CENTRAL ILLUSTRATIOMN: Cardiovascular Outcomes Associated With Pro-
tease Inhibitors

Among those Living with HIV, I

who hanne bien hospitalized l
T Rl 30-day HF

with heart fatlure (HF),
ritonavir-boosted protease
inhibitors increase cardiovascular
mortality and 30-day HF
readmission,

Alvi, R.M. et al. J Am Coll Cardiol. 2018;72(5):518-30.




Swiss HIV Cohort: Coronary Computed Tomography (CT) Angiography Study
AMMNAKABIPH KAI YIIOKAINIKH ZTE®DANIAIA NOzOz

Evaluation of association between ARVs and coronary artery plaque in 245 yr old
PLWH (N=403) using non-contrast CT scan and coronary CT angiography, 2013-2016?

. Background: ssociation Between Non-Calcified/
- Mixed Plague and Individual ARVs!
- Non-calcified plaques may be more ABC :

| —————
prone to rupture?3 = i
- Non-calcified plaques are more o 2 *
. . = QO

common in HIV+ patients (MACS all 2o C —

male cohort)* g g 3mC ——

3 % TOF —

 Objective: assess the influence of ART on £ S Az —
early, s_ubcllnlcal atherosclerosis as g§ EFV f
determined by coronary artery calcium °% i

. - +

(CAC) scoring and coronary CT SRy ]
angiography oy A

- Types of plaque assessed: any plaque, ———
cgrcified plaque and non- Y P 04 06 08 1,0 14 20
e p . q ’ Non-calcified / mixed plaque
calcified/mixed plaque 0dds Ratio (95% Cl)

® Fully adjusted models (inverse probability of treatment weights)

“Evidence for an increased risk of coronary artery non-calcified/mixed

plaques was only found in patients exposed to regimens containing ABC”!

1. Kovari H, et al. CROI 2018. Boston, MA. Poster 670 3. Motoyama S, et al. J Am Coll Cardiol 2007;50:319-326
2. Ahmadi N, et al. Am J Cardiol 2011;107:10-16 4. Post WS, et al. Ann Intern Med 2014;160:458-467



Potential Pharmacological Impacts
of ABC on Thrombogenesis

Stasis of
blood flow?’

Microparticle production
increase ! (inflammatory
environment ) 23

Microparticle production
increase ! (inflammatory
environment) 23

Endothelial
injury’

Hypercoagubility’

Khawaja A, et al. AIDS 2018, Amsterdam, NL. Poster
WEPEAO14

Boilard E, et al. Science. 2010 Jan 29;327(5965):580-3
Diamant M, et al. Eur J Clin Invest. 2004;34:392-401
Mallat Z, et al. Circulation. 2000;101:841-3

Héloire F, et al. Thromb Res. 2003;110:173-80
Taylor KA, et al. AIDS 2018. Amsterdam, NL Poster
WEPEAO012

Monie DD, et al. Cardiovasc Diagn Ther . 2017

Dec; (Suppl 3):5291-5298

Platelet activation alteration with a
collagen-induced response
enhancement®

Enhancement of platelet granule
(without any platelet aggregation
in vitro) ®

Interruption of the NO-dependant
platelet inhibition by ABC
anabolite ®
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Association of ABC and TDF exposure with risk of CV events

ABC KAI KINAYNOz OEM

(not a cross-study comparison — each line represents a separate study)

Study PYFU Event, n ABC association, risk? of MI (95% CI) TDF association
STEAL! (NR) CVD Event (8)d 8.3 (1.02-50.0) X /223> No association
SMART? (NR) MI (19) 4.25 (1.39-13.0) : ,’,& No association
North Carolina Medicaid3 (6399) MI (38) 2.70 (1.25-5.91)f E .2'70 />
Kaiser4 (31,211) CVD (178) 2.20 (1.4-3.5) \ I2'2°
Danish® (19,124) MI (67) 2.00 (1.07-3.76) E .2'00 No association
D:A:D 20146 (367,559) MI (941) 1.97 (1.68-2.33) X —l1'i
NA-Acc restricted pop.” (20,998) MI (93) 1.95 (1.11-3.44) i l1'95
QPHIDS (35,851) MI (125) 1.79 (1.16-2.76) ! ge No association
D:A:D® (178,835) MI (580) 1.70 (1.17-2.47) \ .1'70 No association
NA-Acc D:A:D replication? (>64,607) MI (>301) 1.68 (1.08-2.61) E I1'68
MAGNIFICENT?0 (NA) CVD eventc(571) 1.56 (1.17-2.07) : —lL No association
Swiss!t (NA) CVD eventc (350) 1.52 (1.13-2.04) E .1'52 No association
VA - Desait2 (164,059) CVD events (934) 1.50 (1.26-1.79) b g
VA - Choil3 (60,588) CVD event?(501) 1.48 (1.08-2.04) : —.L No association
NA-Acc full population? (64,607) MI (301) 1.33 (0.95-1.85) —5—.L
French HD4 (298,156) MI (289) 1.27¢ (0.64-2.49) . I1'27
VA - Bedimo?5 (76,376) MI (278) 1.18 (0.92-1.50) -E—lm
FDA16 (ra"fg;;%)z 0 MI (24) 1.02 (0.56-1.84) .1'02
ALLRT/ACTG? (17,404) MI (36) 0.70 (0.2-2.4) .0'705

aHR or RR 2 3 )

aMI, unstable angina, CVA, CHF, PVD; Prisk reported is the adjusted risk as presented by each study; ¢MI, unstable angina, PCI, ABC, abacavir; CABG, fatal CAD; ¢ MI, coronary artery surgery, PVD, ischaemic stroke, deep vein

thrombosis; ¢ M, stroke, percutaneous coronary intervention, and coronary artery bypass surgery;

fassociation compared with TDF

aHR, adjusted hazard ratio; Cl, confidence interval; CV, cardiovascular; French HD, French Hospital Database; MI, myocardial infarction; NR, not reported; PYFU, person-years of follow-up; QPHD, Quebec’s public health

insurance database; RR, relative risk; TDF, tenofovir disoproxil fumarate

1. Martin A et al. CID 2009; 2. SMART/INSIGHT Study Group. AIDS 2008; 3. Brouwer E et al. Epi 2014; 4. Marcus, JL et al, J Acquir Immune Defic Syndr 20; 5. Obel N et al. HIV Medicine 2010; 6. Sabin C et al. CROI 2014. Boston,
MA. #LB747; 7. Palella F et al. CROI 2015. #749; 8. Durand M et al. J Acquir Immune Defic Syndr 2011; 9. Worm SW et al. JID 2010; 10. Rotger M et al. CID 2013; 11. Young J et al. IAS 2013 #MOPEQ70; 12. Desai M et al. CID 2015;
13. Choi Al et al. AIDS 2011; 14. Lang S et al. Arch Intern Med 2010; 15. Bedimo RJ et al. CID 2011; 16. Ding X et al. J Acquir Immune Defic Syndr 2012; 17. Ribaudo HJ et al. CID 2011




NA-ACCORD

Xpnon ABC kau kivéuvog KA vooou: ZuvoAlka anoteAEopata

Adjusted RR for Current/Recent
(within the last 6 months) ABC use and Ml

| 1.84
Overall Results I B /
162
Type 1 M | |
" ' i 2.11 '
Type 2 Ml i } . |
. 1.88

Adjusted for FRS

I
0 1 2 3 4 5

7 kKAwikEG otig HMA (N = 8.265 mavw amno 29.077 PY) ou dpxloav tnv ART armd tov lavoudplo tou
2001 £wg to AckepBplo tou 2013

123 cuvoAikad emelcodla OEM (65 T1MI, 58 T2MI)

H tpéxovoa / mpoodatn (evtog €L unvwv) xprion ABC avénoe onpavtikad tov kKivbuvo epudpaypotog
ToUu puokapdiou, téco yla T1 6co kat T2 M

H cuOX£TLON GUVEXLOE LETA TNV MPOCAPUOYN YL TOUG yVWOoToUG Kivduvoug OEM
ocupmneplAapPavopévng TS vedppLkng vooou kat tng Babuoloyiacg kivduvou Framingham (FRS)

Elion RA, et al. J Acquir Immune Defic Syndr. 2018;78:62-72.



DHHS ART guidelines.

» Emtidoyn apxlkng aywyng o€ aobevelc pe avénuevo
KapOLayyeLako kKivouvo

» E€etaote tnv anogduyn tou ABC
» DTG-, RAL- n RPV

» Eav emiAe€ete evioyupevo Pl, to ATV pmnopet va eivo
NMPOTLUOTEPO armo to DRV, aA\a xpelaletol

MEPALTEPW UEAETN
DHHS-USA. ART guidelines. May 2018.

H enibpaon Twv avaoToOAEWV LVTEYKPAONC oToV KapdLayyelako Kivouvo dev €xel
aKOUN poodloplodet. Hsue Py & Waters DD. Nature Rev Cardiol 2019




Auénon Bapoug

* MpwtoBepanevdpevol *  AAAayn (Switch) og LoAoyika KATECTAAUEVOUC
— DTG oxetillopevo pe avénon Bapoug — INSTI un oxetwopeva pe avénon Bapoug
— TAF oxetwlOopevo pe avénon Bapoug * Swiss Cohor [PS3/5] : pétpla av§non petd amod aAayn
npo¢ DTG

— Xwpic onuavtikn petafoAn: DOR vs

* AGEhIV Coghort [PS3/6]) : xwpic at ey
EFV 1st line (Orkin C Abs. PS 3/2) oghort [PS3/6]) : xwpic avgnon peta and

aAAayn mpog INSTI

s
i BIC UNXOVIOUOG
MNpwtoBepanevopevol
AvEnoN Pl lfuvaikeg Mavpn ¢uli

= It 1
AnwAeLa r
Bapoug EFV

TDF Bernandino J, Pedro C, Raffi F. EACS 2019
Mallon. AIDS 2020. Abstr OAB0604




ART KAI ENMIAPAZH 2TA AINIAIA

TDF RAL RPV ABC EFV  ATV/RTV or ATV/COBI
DTG ETV DRV/RTV or DRV/COBI
EVG/COBI

To TAF avé&avel ta Autidia aAld v ouvoxetiletol pe avénuevo KopdlayyeLako
Kivbuvo €vavtl tou TDF Huhn GD et al, Open Forum Infect Dis 2020




ART KAI EMIAPAZH 2TA AINIAIA

Class

Protease
inhiibito s

NETE

NMRT L

Integrase
inhibitors

Dirug Effect on blood lipids

AL zanayir Increases HOL-C and decreases LDL-C
levacls

Drarunavir Increases HOL-C levels

Fosamprenavir Hypert righy ceri daemia

Ritonawvir* Increases HOL-C levels

Saquinawvir Mewutral

Tipranevir Dyl picdaemia

Abacavir Increases total cholestersl LDL-C and
HEFL-C feeels

L rvascli e Increases total dholestensl LDL-C and
HEFL-C feeels

Tenokovir amarate  Lowers LDL levels

i soapar il

Zidovudine Hypert righy ceridaemia

Efavirenz Increases total cholestensl LDL-C HOL-C
and trighe eride levels

Mevi rap ine MNeuwtralordeoreases lipid levels

Rilgiv irine Mewutral

Drohutegrawvir Mewtral

Raslt esyr e ereases HOL bevels

Hsue Py & Waters DD. Nature Rev Cardiol 2019



AAANnAerudpaoelc pappakwv ART mpwtnG YPORMAC
KOlL UTCOAUTLS QLLULLK WV TTOLPOLYOVTWV

Antiretroviral Contraindicated Titrate Dose No Dose Adjustment

ATV/COBI Pravastatin
Rosuvastatin

EVG/COBI/FTCITAF Atorvastatin

DTG or RAL

DHHS Adult Guidelines. May 2018. US Food and Drug Administration.




DHHS ART guidelines

e EmtlAoyn apxLlknc aywyng o€ aoBeveig pue SucAutdatuio
* Antoduyn

— PI/RTV or PI/COBI

— EVG/COBI

* MBavn emhoyn
— DTG-, RAL-, or RPV-based regimens
— TDF oxetiletal pe xapnAotepa enimeda Autidiwv vs ABC ) TAF

DHHS USA - ART guidelines. May 2018.



HIV AOIMQ=H
2TEPANIAIA NOz2OZ

KAI ZTATINEZ



Disparities in CV Care in the United States:
HIV-Infected vs HIV-Uninfected Adults With CV Risk Factors

Visits, %
& & & 8
o o o
P .

2006 2007 2008 2009 2010 2011 2012 2013

Years

~a—Statin, no HIV

- 4= - Statin, HIV

Physicians were less likely to prescribe statins to HIV-infected patients

Ladapo JA, et al. J Am Heart Assoc. 2017;6:e007107.



Ol 2TATINEZ MEIQNOYN THN E=EAI=H TQN NAAKQN

* Randomized 12-mo trial in HIV+ pts Plaque Progression in Proximal Left
on stable ART with LDL<130and > 1 Anterior Descending Coronary Artery
coronary plaque With Atorvastatin or Placebo

* Atorvastatin 20 mg (T to 40 mg at
3 mos) (n=19) vs

* Placebo (n =21)
* Statin therapy reduced progression of
coronary plaques

* Reduced overall plague volume,
including lipid-laden plaques

* Reduced high-risk morphology
plaques

* Statin therapy safe and well tolerated
Atorvastatin Placebo

Lo J, et al. CROI 2015. Abstract 136.



O pOAOG TWV CTATLVWV OTNV TIPWTOYEVT) TTPOANYM

e Meilwon LDL kot avitpAeypovwod el SpaceLg
= Sewktwv evéoBnAilaknc SucAeltoupylag Kat |, delktwv PpAEYUOVAC

e J ayyewakwv cuppapatwv o HIV- ywpic 4 LDL aAAa 1 CRP
* Atoppaoctativn oc atopa pe HIV xwpic ZN & LDL <130 mg/dL!:

= @ tou oykou tn¢ otedaviaiog mAakac Kot |, Tou aplOpol twv MAAKwWY
le avénuevo kivdéuvo yia pnén (CCTA)

= ¢ Lp-PLA2 (6eiktnc ayyetokng pAsypovic)

 SATURN-HIV: PocouBaoctativn o€ atopa pe HIV xwpic ZN,
LDL<130 mg/dL ko P deikteg T-KUTTAPIKAC EVEPYOTIOLNONG
(CD8+CD38+HLA-DR+) 11 dAeypovic (hsCRP)?3:

" AvaotoAn npoodou abnpwHaTKAC VOooU KapwTidwv (IMT)

= | sCD14 kat CD14P™CD16+ (6€ikTteC EVEPYOTTOLNONG LOVOKUTTAP WV)

} 1LoJ, et al. CROI 2015. Abstract 136 — 2Longenecker CT, et al. CROI 2015. Abstract 137 — 3Funderburg NT, et al. Clin Infect Dis 2014;58:588



Evolocumab in HIV-Infected Patients m| JAmC
With Dyslipidemia

Primary Results of the Randomized,
Double-Blind BEIJERINCK Study

Franck Boccara, MD, PuD,® Princy N. Kumar, MD,” Bruno Caramelli, MD, PuD,® Alexandra Calmy, MD, FMH, PuD,"

oll Card 2020

Antonios Papadopoulos,

Simeon Metallidis,

Vassilios Paparizos,

Vasileios Papastamopoulos,

J. Antonio G. Lopez, MD,® Sarah Bray, PuD,® Marcoli Cyrille, MD,® Robert S. Rosenson, MD,”
for the BEUERINCK Investigators

AUTAAQ TUDAN) TTOAUKEVTPLKA TUXOLLOTIOLNMEVN UEAETN
N=464, HIV(+) pe umepxoAnotepolatpia/ pewkty vmepAuudoipuia,
LOTOPLKO HEYLOTA AVEKTHC OTATIVNG

Evolocumab 420 mg im vs placebo — éAeyxoc aocpAalelac / amoTeEAECUATIKOTNTOG

W
e
a

0.4
0.2

-0.2
-0.4
-0.6
-0.8

Week 24, mg/dL (SE)
Q

Median Change from Baseline to

AvaotoAeic PCSK9

0 mg/dl

|
|

-0.1 mg/dl

M Placebo (QM) W Evolocumab (QM)


https://pubmed.ncbi.nlm.nih.gov/?term=Papadopoulos+A
https://pubmed.ncbi.nlm.nih.gov/?term=Metallidis+S
https://pubmed.ncbi.nlm.nih.gov/?term=Paparizos+V
https://pubmed.ncbi.nlm.nih.gov/?term=Papastamopoulos+V

Statin Therapy Considerations in HIV-Infected
Individuals

* Tailor therapy based onla]
— Comorbidities (such as myopathy)
— Co-infections (such as hepatitis C)
— Predicted effects of specific ART agents on lipids
— Possible drug interactions with ART agents
* Treat to recommended LDL-C and non-HDL-C goals
based on risk category!®!

» Check for treatment adherence!lc!
* Emphasize lifestyle changes!®

* Frequent follow-up

a. Malvestutto CD, et al. US Endocrinology. 2013;9:157-165.

b. Jacobson TA, et al. J Clin Lipidol. 2014;8:473-488.
c. Jacobson TA, et al. J Clin Lipidol. 2015;9:51-122.e1



HIV AOIMQ=H KAI MH IZXAIMIKH KAPAIAKH NOzOz

KAPAIAKH ANENAPKEIA



HIV-MYOKAPAIOMAOGEIA (HIVAC)

TaBLE 1: Etiologies and Characteristic Phenotypes of HIVAC.

Etiology of HIVAC Characteristic HIVAC Phenotype

Uncontrolled HIV Disease:
(i) Immunosuppressed host

(i) Myocarditis
(a) Direct HIV toxicity
(b) Dppurtunistic Infections

(i) More commonly seen in LMIC
(ii) Symptomatic, systolic dysfunction +/- dilated

(ii) High viral load ventricles
(iii) Low CD4 count (<400 (1) Viral: Coxsackie B, CMV, EBV (iii) Poor prognosis
cells/mm?) (2) Non-viral: Toxoplasmosis, Cryptococcus,

MAC

(ii) Tuberculous Myopericarditis

(iii) Micronutrient Deficiency

(a) Selenium Deficiency
Controlled HIV Disease: (i) Cardiac Autoimmunity (i) More commonly seen in HIC
(i) Immunocompetent host (ii) Cardiac inflammation (ii) Subclinical diastolic dysfunction with increased
(ii) Undetectable viral load (iii) ART toxicity strain patterns

(a) AZT-induced cardiomyopathy

Alayvwon: - Yriepnxoypadnua, MRI, BNP (dtaAuto ST2, anti-a-myosin)
- Aocadn SlayvwoTika KpLtipLa 1 katevBuvtipleg odnyieg screening

Lumsden RH & Bloomfield G. Biomed Res Intern 2016



HIV AOIMQ=H KAI KAPAIAKH ANEMNAPKEIA

Antiretroviral Opportunistic
therapy infections

|—> | viral replication \\‘ l
v L V7.
~
/ u
—?[ﬁ%
l

'I . Micronutrient Tobacco
EtOH abuse | ? deficiency use

Bloomfield GS et al, JACC 2015




HIV AOIMQ=H KAI KAPAIAKH ANENAPKEIA
O POAOz THZ MRI 2THN ANIXNEYZH HMIQN AIATAPAXQN

compared with uninfected controls

Table 2. Cardiac MRI results in persons living with HIV

Control HIV-Infected
patients, patients,

n=92 n=103 P value
LVEDV indexed 78414  76+14 0.39
(ml/m?)
LVESV indexed 22 47 25+ 8 0.02
(ml/m?)
LVEF (%) aam) ;.5 6846  <0.001
LV mass indexed ﬁ 54411 58+11 0.02
(g/m?
Pericardial effusion{ummmm) 19 (21%) 58 (57%)  <0.001
Lategadolinium enhancement 15 (16%) 84 (83%) <0.001

lvwaon, mepwapdlakn cuAloyn

LV, left ventricular; LVEDV, left ventricular end diastolic volume; LVEF, lefi

ventricular gjection fraction; LVESV, left ventricular end systolic volume.

FIGURE 1. Pericardial effusions, late-gadolinium enhancement, and native T1 mapping in HIV-infected individuals and
controls. (a) Cine image from a patient with HIV, with arrows demonstrating midwall fibrosis and a small pericardial effusion,

compared with a normal control patient (c). (b) The corresponding T1 map, from a patient with HIV, with associated
pericardial effusion (red) compared with a normal control patient (d). Adapted with permission from [11"].

Hsue PY, Waters DD. Curr Opin HIV AIDS Nov 2017



MPOTEINOMENOI MHXANIZMOI MYOKAPAIAKHZ AY2AEITOYPIrIA2
KAl KAPAIAKHZ ANENAPKEIAZ 2TOYZ A2OENEIZ ME HIV AOIMQ=H

HIV-RELATED HEART GENERAL MECHANISMS PRE-HEART FAILURE
FAILURE RISK ENHANCERS OF MYOCARDIAL INJURY PHENOTYPES
. HYPERTENSION
VASCULAR
STPPNESE. X o o S e e
, CHRONIC .
o, ARTASE CORONARY ‘\-\\
e - MICROVASCULAR = MYO;ARDIAL :
SA5 DISEASE DYSFUNCTION
# INFLAMMATION, & IMPAIRED {
BN e RENGATON
it ISCHEMIC HEART |  77=~. b
DYSLIPIDEMIA DISEASE & (
H IV Ru ] MYOCARDIAL -
Sy R I N FARCT'ON FIBROSIS 3
ACUTE OR HIV MEDS, e & SCAR i —v
CHRONIC OYSFUNCTION, ”
YSEUNCTIO! TOXIC DAMAGE TO
o THE MYOCARDIUM VALVE v
- —— OBSTRUCTION &
CO-INFECTION, REGURGITATION
ENDOCARDITIS ,'
B VALVULAR DISEASE CARDIAC @
INFLAMMATION, DYSSYNCHRONY,
CRITICAL ILLNESS RS FAST/SLOW
Siaistmeseine s il W] ARRHYTHMIA - RATE-MEDIATED

DYSFUNCTION

Feinstein MJ et al, American Heart Association Statement, Circulation 2019



HIV AOIMQ=H KAI KAPAIAKH ANENAPKEIA

- MPO ART META THN ART

EmunoAaocpog Melwwvetal pe tnv avénon tng  Auvéavetal AOyw PeYaAUTEPNG

ART enmPlwong
ToOmnog KA Kupiwc cuotoAikn-HFrEE Juxvotepa KA pe dtatnpnuevo KE-
(Heart Failure with reduced HFpEE
ejection fraction) YrtokAwvikr StootoALkry SucAeLtoupyia
Attiodoyia HIV + kapookorikeg Aolpwéelc  2tedaviaia voooc,
dbAeypovr), SLOTPOPLKEC Strain ko urteptpodia ap. KolAiog
eMeleLC MuokapSLlokn tvwon Kol oTEATWOoN
HIV-puokapdlonaBela Autoovooia Tty. QUTOOVTLOWHOTO

XapnAa CD4, upnAo HIV-RNA  ART my zidovudine,
QVOOOAOVYLKI EVEpPYOTIOLNON

Endavion Otela Xpovia

Oepancia ART + Beparmneia KA Oeparmneia KA

Mpoyvwon MNtwxn xwpic ART Onwc oe HIV-opooapvnTkoug
Hsue PY, Waters DD. Curr Opin HIV AIDS 2017 Toribio M et al, Curr HIV/AIDS Rep 2019

So-Armah K, Freiberg MS. Curr HIV/AIDS Reports 2018 Sinha A & Feinstein M. Prog Cardiovasc Dis 2020



AATOPIOMOZz ANTIMETQNIZHZ KAPAIAKHZ ANENAPKEIAZ ZTHN HIV AOIMQ=H

1. Echocardicgram
- Assess diastology
- Assess LV strain
2. NT-proBNP
3. Utilize scores such as H2FPEF
to guide treatment

1. RAAS Blockade

2. Metformin & SGLT2-Inhibitors

3. Statin Therapy

4. Smoking Cessation
5.Weight Loss {Diet & Lifestyle)
6. Suppressive ART (favor INI over PI)
7. Future Immunomodulatory Meds

Sinha A & Feinstein M. Prog Cardiovasc Dis 2020




ANTIMETQMNIZH KAPAIAITEIAKHZ NOzOY

2E A2OENEIZ ME HIV AOIMQ=H



Prevention of CVD is a global issue with relevance
to PLHIV

WHO targets 25% reduction in premature mortality, including CVD, by 2025 by
addressing:?

006000

Tobacco Physical Salt Alcohol Blood Diabetes Obesity Access to

use inactivity pressure essential
medicines and

technology

GOING
BEYOND

CVD, cardiovascular disease; PLHIV, people living with HIV; WHO, World Health Organization. UNDETEC



H BeAtiwon tTwv mapoyoviwyv KvOUVOU HELWVEL TOV
KapoLayyelako Kivouvo o€ nAtktwpevouc HIV-opoBetikoug

* Effective treatment of modifiable risk factors, such as smoking, cholesterol,
and BP can significantly reduce an individual’s CVD risk

Model for Change in Relative Risk of CVD From Smoking Cessation, Reducing Cholesterol,* or Reducing
Systolic BPT in a Cohort of 24,323 HIV-Positive Pts Without Prior CVD (D:A:D Study)

6 =
&
'g c Reducing systolic BP
o _~° Reducing cholesterol
[)
2 4 -
° N
T >
s © . .
N 34 S e Smoking cessation
- {0 S e
N .
5 21 7T e
|\ e
o ans®

0=

' ' ' ' ' ! Aocoadnc o poho
40 45 50 55 60 65 d)nq ,p S
Age (Vrs) rr]q. QOTILPLVNG
*Reduced by 1 mmol/L. TReduced by 10 mm Hg. Suchindran S, et al. Open
F Infect Dis 2014
Petoumenos K, et al. HIV Med. 2014;15:595-603. orumntect 7




KatsuBuvtnplec odnyiec mpoAnync
kapdiayyetakoU Kivéuvou

Kdamaopua

Erxmipnon Tou kiwvdivou CVD oTa encopeva 10 xpdvia &

¥

up TIKN OXETIED LE O

- " - 'IFI-E‘: ﬂ-rrl - 0
Jonc o= Ghouc Toug acteveic, MBavile, Tpononoinogm Tou

OTROM KOl TOW TpOno

auTIpETROIKOU OxNUaToC £av o 10eThc KivBuvog via OVD = 1090

w

AVayvupion Ty TRONonNoINoiuy napayovTuy Kivdiwoo ©0

I

|
ApTnmakr) nison

k.
SEpansUTIKT] aywyT) av:
TUOTOMET AM=140 n
fiomoikn AN=20mmHg
(aixd av o 10sEmc Kivouvog =
1096)

v

Iroyoc™
FuoToMKN AlM<130

LuaoToMkn) Al<80

Eepansia

T
plgtay
w

TEKUNmUEYT CVD pdvo

W
Froxoc— ASY
W
MNa sEetaleTal xoprynan
Hepansiac ps
axkeTubooaMrKubigd ofd 75-150
mg ([wily

Zdkyapo
4

EmiBefaiwon Z.A. ko Sepansia
pE SaTROEMN Kl (POPUAKEUTIKT)
Y0y

b

FToyoq
HbA1C 6,5-7,0%

.4

Cepansia

| |
Mnitha
W
BEpansuTIKn vy U ave

mnmnyém C'u"Dn Zh.
TUMmoU 2 1 10smic kivBuvoo

oD = 10%
W
IToNog * )
2yEvTC LyewTic
npo@dha  Npo@EUia
;mn En
moAd 1
KO oL
LoL™ <55 <80
(e fll)
non LDL <85 =115
(rmg/fdil)

EACS Guidelines v. 10 November 2019. EAAnvikég kaTeuBuvTipleg 0dnyieg EOAY, 2020



CVD & ART - Guidelines

E¢iowon Framingham gtnoiwg

Tpormomoinon ART €av o
10gtn¢ kivbuvog yia CVD
>10%

1. Avtikataotaon Pl/r pe NNRTI, INSTI
N aAlo PI/r mou elvol yvwoto oTL
TIPOKAAOUV ALyOTEPEC LETAPOALKEC
dlatapaxeg

2. Avtikataotaon ZDV 1 ABC pe TDF
xpnon evoc NRTI- sparing oxAuotog

} EACS Guidelines v. 10 November 2019.  EAAnvIKEG kaTeuBuvThpieg odnyieg EOAY 2020



HEOR
2UYKPLON OTPATNYLKWY YLOL TN LELWON TOU KvdUvVou

MI Rate Reduction (%) Comparison
i Across 4 Interventions
InterventionType Baseline MI Rate

(no intervention)
HIV+ Patient Base Case Profile: 50 years old, Male, | 2 3 4
on ABC, smoker, w/ hypertension, w/ hyperlipidemia

2 Prescribing anti-hyperlipidemia medication

3 Prescribing anti-hypertensive medication

MI Rate (X/1000 patient-years)

H avtikataotaon tou ABC €xel peyaAltepn enimtwon otov kivbuvo tou MI amo Tig
napepPaocelg mou Bacilovtal amokAELOTIKA 0TNV TPOoTIABeLa TpoTmonoinong tou

KaBEva armo Toug TPELS TapadooLlakoUg MapAyovTeS KvdUvou

} Hsue P, et al. CROI 2018. Boston, MA. Poster 692



Living with HIV (treated, virally suppressed)

- Age =21 with Clinical ASCVD (prior MI, angina, stroke, or CVD equivalent such as peripheral arterial disease)? n POEAIO P | E M Oz Kl NAYN OY

- Age 221 LDL-c 2190 mg/dL (untreated)? And/or

- Age 40-75 with Diabetes? NA CvD - NIPOANHWH
o
lipic-lowering 4'“3{ Age 40-75 years old? |

therapy uncertain
B Al lYES YES

Assess ASCVD Risk

using ACC/AHA ASCVD Risk Estimator or
altemative (such as D:A:D or Framingham

Benefits/risks of

CVD Risk Estimation Model) HIGH RlSK APPROACH
l Consider referral to cardiologist; patient-clinician
discussion re: benefit vs. risk, patient preference
HIV-Related CVD Risk-Enhancing Factors?
Ao e TRIoAg: LIFESTYLE OPTIMIZATION
- History of prolonged HIV viremia and/or delay in ART initiation (Particularly Smok,ng Cessation)
- Low current or nadir CD4 count (<350 cells/mm?) +
- HIV treatment failure or non-adherence
- Metabolic syndrome, lipodystrophy/lipoatrophy, fatty liver disease LIPID LOWERING DRUG THERAPY
- Hepatitis C Virus Co-Infection Atorvastatin 10-80 mg*

Rosuvastatin 5-40 mg*
Pitavastatin 2-4 mg

NO YES
i Statin Dosing: START LOW, GO SLOW |
Risk may not be greater Risk may be greater than i Decrease dose or discontinue if severe myalgia or
than calculated ASCVD calculated ASCVD risk i unexplained muscle weakness, LFTs >3x the upper
risk Consider adjusting risk upward. : limit of normal, or CK >10x the upper limit of normal |
Contemporary studies suggest Studies generally demonstrate 1.5- e S o S e U o O L LD L o T U !
that people with promptly 2-fold greater risk for ASCVD in
treated HIV without sustained persons with HIV, particularly if % g s : . ’
viremia or immunosuppression there is a history of prolonged Exercise caution dL{e to.drug interactions at high end
may not have significantly viremia, delayed ART initiation, of dose range; consider if very high risk and/or known
elevated ASCVD risk and/or low CD4 count CAD. If familial hypercholesterolemia, severe statin
l ¢ intolerance, or insufficient response to statin as
determined by clinician: consider ezetimibe +/- PCSK9

inhibitor on an individualized basis.

High Risk for ASCVD?

Determination of high risk may be based on any of the following:

YES
10-year ASCVD risk 27.5% (including potential upward adjustment
of estimate if HIV-related CVD risk-enhancing factors are present)

If using altematg?ArTwlgdgels, high-intgmediate or greater risk? LOW_MODERATE R|SK APPRO ACH
:A:D: 5-year CVD risk 23.5%
Framingham: 10-year CVD risk =10% =
and/or NO | LIFESTYLE OPTIMIZATION
Selected general ASCVD Risk Enhancers i H i
(adapted from 2018 ACC/AHA Guidelines): (Particularly Smoking Cessation)
- Family history of early Mi/stroke (men <55, women <65) 5
- Persistently elevated LDL-C =160 mg/dL (=4.1 mmol/L) YEARLY RE-ASSESSMENT OF RISK
Chronic kidney disease, pre-eclampsia, premature menopause ) ; . . : S i i i iati
- Subclinical atherosclerosis (Arterial plaque; CAC >0; ABI <0.9) .COI'ISI.der h'gh rrs.k approach lfpatlen_t-chrffCIan Feinstein MJ et al' American Heart Association
- In selected individuals (if measured): Lp(a) >50 mg/dL (>125 discussion determines potential benefit > risk and Statement, Circulation 2019
nmol/L); hs-CRP 22.0 mg/L; apoB =130 mg/dL patient preference for high risk approach !




OEPANEYTIKEZ NAPEMBAZEIZ 2THN KAPAIAITEIAKH NOzO

" therapy Traditional ASCVD
. e ion o deiiie / Mﬂmnﬁon
and innete immunity < .ls)“i:?‘g
2 m- : tes melitus
lowering r “'-". oy Metebolic syndrome
é Chrenic inflammation '—L )
Anticoagu ants —I| Endothelial
> ion and
¥ vascular inflammaetion B-Bloch
w —_— R '— .Aa.m
m . » Glucose-lowering
1 o8 ) o agents
> ASCVD 3 )

Hsue Py & Waters DD. Nature Rev Cardiol 2019



KATEYOYNTHPIEZ OAHTIEZ ANTIMETQMIZHX KAPAIATTEIAKHZ NOZQY 2THN HIV AOIMQ=H

Cardiowasoular disease risk Tobaco Hypertension Diabetes Cryshipidaemia Drug Interactions
prediction
Kierrya Mabioral Mo MW spedfic Nio HIV- specific s im geneeral Hmmnns glucose at My fasting lipids at Yes; antihypertense
Guidelines for recomimendation recomimenida tion population with hasofire and then haznfine and annually it drugs interacting with
management 2018 interactions of
- m
writh ART
South African “These is no validated risk Mo HIV- spedific Mo HIV speific Mo HN -spedific Full lipogammecommended  Yes; bipid lowering
dyydlipidaemnia quideline score for WV infected black  recormmendation recommendatian recommiendation after ART initiation; repeated  drugs inkeractingwith
{@01E) and Mational South Africrs; Famingham at 3 months after starting ART
Consolidated HIVY risk tables may be used to protmse inhibitor and
Guidelines (20015**  aid dedsion-making™ perindically thereaftor
Makrari HIV Testing Mot addressed Recormmends stopping #ssessblood presre. Recommends Mot addressed ot 2ddressed
Services Guidielines smaking at ART initiation; repeat  soreening 2= part of
[ annually; identified hypertersion
spacfic blood pressure - managemant
thresholds; ifestyle
changes or
pharmaccthempy
manragement
Infectious Disemes Cororary heart disease risk  Recommends smioking Blood presure chedc Consider NHANES Recommends fasting lipid Yes; lipid lowering
Sodetyof Amenca HN - ase=ment recommended  cesationaspartof requbr annually inall patients  HbA, ootoff of 5.8%;  profie 1-3 montfe afterand  drugs interacting with
Guidelines {2013]" but not specified; patient eduction thed: fasting plmma bedore ART initiation: ART
Famingham nsk scores ghucose and HbAlc management per NCEP
asurmed given refenenoe o orery G-12montfe guiddines
MCEP guidelines
Amirican Heart Proposes upwarnd Smoking cesmtion and Mo HIV. specific Mo HW. spedific Lifestyle opbimisation; Mentioned with
Amodation Saterment  adjustment of risk online resources recommendation recommendation phamateapy withastart  reference o ooline
on HIV and assesment by 1.5-2-times I, go show strategy beawse  resouros; interaction
Cardimvascubr using ACC, AR ASTVD ik of side- effects of lipid lowerning
Dimaame® etimator inthe presence of drugs, anticoaguiant,
risk-enfancing factors andART
Eurcpaan A0S Cinial ~ Famingham score ey Provides soeening Extergive risk Diagnostic crteria. Risk assewmment algorithm Yes; amtilypertonse
Socety Guidalines bawnyyears inmen (-40yearsy  algorthm, treatment amemment algorithm; sk azemment drugs and chalesterc
Wersion 9.1 (ZOLEY™ 2 women > 50 years) strategies motational includes dng algorithm, and lowrering dnugs
without crdicvscular rognitive befaniousl sequencing algorithm  managemiant it rug vt AR
diveame: HW. spedific counsaling, and algorthm
clolztor = altematives phamacothenpy
Eritish HW Aszodation  QRISES for patients aged Hnditable argets indude #Annual soeens for Arnual sosens for fnnual soreens for thosewith  Recommend all
guidsines 2019 =4 0vyears annealy if no patients with a smoking thosewith trvome with e=tablished crdiovasculbir mdications to be
inberirn vpdate} wastubr disese history documented inthe  andiomswlar dismse  @ediovasodar disesse  diseaseand at increased sk reviewed and
last 2 years {90F%) and blood  and at increased msk andatinomsednsk  [210-year nsk > 10%]); Fagh- doomented at each
pressore recordedin the last  (10-year risk =100 [LO-yearrsk>10%)  dose(BOmg)atorastatinfor  dinic visit to identify
15 maonths [900%) e=tablished crdiovasculbr potenitial drug-drug
disease intections

Reccemmendations in selected HIV-cane quide ines from sub- Saharan Africa, Morth &Amernic, and Ewope. 4FRT= anbnetrosinal therpy. NCEP=Sational Centers for Exvisonmental Prediction. NHANES=Rational
Health and Mutrition Examination Sereey. &CC=American College of Cardiciogy. AHA=American Heart Amochbion. ASCY D=atherosderotic @ kvasouar disezse. QRISEZ=Juality Cardiovasoular Risk Score I

So-Armah et al, Lancet HIV 2020

100



2TEDANIAIA NOzOz KAI HIV AOIMQ=H

* YPnAotepn enimtwon ZN o€ HIV(+) vs yeviko mAnBucpuo
* O KapdLayyeLakoc Kivduvog oxetiletal pe:
- ToPAd0OoLOKOUC TTAPAYOVTEC KivOUVOoU
- tnv HIV Aoipwén aAAa ko tnv ART
* H mpwipn évapén ART eAattwVvel Tov KapdLayyeLako kivéuvo
* Oplopéva pappoka tng ART avéavouv ta Autidia
e OL OTATILVEG HELWVOUV TOV KapdLlayyeLlako kivduvo



HIV AOIMQ=H TO 2022

mH @povTida Tou HIV opoBeTIKOU €ival nEpav Tng
OUVEXOUC anAng KataoToANG ToU IIKOU (popTiou

KatamnoAépnon emdnpiag

MoKpOXPOVN QVTLHUETWITLON

vyeiag

W Avixveuon adlayvwotwv W Mpaokwv nTANOUGUOG
0pPOOETIKWYV W Epdavion

W Apeon €vapén ART OUVVOONPOTATWYV

W Oseparneia LoovTOL HE W Noool nou
neoAnyn oxetilovtal pE TV

W Awatiipnon os ppoviida ART




2A2 EYXAPIZTQ




BACK UP SLIDES



Yneptaon: Atdyvwon, 2tadlomolnon Ko
AVTLUETWTILON

Ahhol TTapayovTeEg
KIVBUVOU, QOUHTITWHATIKE
BAARN opydvwy f véoog

Aptnpiakn wison (mmHg) | ApTnpeiakn Tison (mmHg) | Aptnpiakn mison (mmHg) | ApTnpiakn wison (mmHg)
Yynhrj uoIchoyikn Tradiou 1 uTrépTaon ZTadiou 2 UTTEPTOON Tradiow 3 uTépTacr

ZAM 130-139 ZAIM 140-159 ZAM 160-179 ZAM =180

'H AAIN 85-89 AAT S0-99 n AAM 100-109 nAAM = 110

Xwpig dAhoug TTapdyovTeg
KIVEUvou

= Kapia mapéppacn yia AN

- ANayig TpéTou Zwig”
VIO QPKETOUC PNVEG

- MeTd TpoaBrikn aywyhic
yia Arl-atdyo < 140/90

= AMayéc Tpdtmou Jwrig”
YO QpKETEC ERDOPADEC

= MEeTd TpoaBiKn aywyric
yia AN-oTdyo < 140/90

= Ahhayéc TpdTTou Zwric”
= Apeca aywyn yia Al pe
aTayo < 140/90

1-2 TrapdyovTeg KIvBUvou

= AhhayEc TpoTTOU ZWwing
- Kapia mapépBacn yia Al

= AMhayéc Tpdmou func”
YO ApKETEG £ROOPADEC

= MEeTd Tpoaankn aywyhic
yia Arl-oToyo < 140/30

= Alayéc Tpatmou fung
Yo apkeTéEC epOopadeg

= METG TpoaBiKn aywyric
yia AM-gToyo < 140/90

= Ahhayéc TpaTTou Zung!”
- Apesoa aywyn yia Al pe
oTaX0 < 140/90

2 3 TapdyovTeS KIvEUvou

- Alhayéc TpoTToU Jwng
- Kapia mapépBacn yia Al

- AMhayéc Tpdmou fwnc
it ApKETEG eBOOPADEC

= META TTpoaBnKn aywyng
yia AM-oTdyo < 140/90

= Alayéc Tpdtmou dwrg’
= Aywyr yia Al pe oToyo
< 140/90

- Ahhayéc TpoTTou Zwng!
= Apeca aywyr yia Al pe
aTayo < 140/90

BAdBn opydavwy, XNN
otadiov 3 [ SlapATNg

= Alhayéc TpoTToU Zwic
« Kaopia mapégpaaon yia A

- AMayég TpoTToU qmr']q“
+ Aywyr yia AT e oTO¥0
< 140/90

= AMayéc Tpdtmou dwrig’
= Aywyr yia Al pe oToyo
= 140/90

= Ahhayég TpoTTou Zwng
« Apeoa aywyn yia Al pe
oTdyo < 140/90

ZupTTTWHanKl KAN, XNN
otadiou £ 4 i SiafRTg
pe BAGBN opydvwv/
TUpAYOVTES KIVEUVOU

= Alhayéc TpoTToU Zwic
= Kapia mapégpacn yia AN

- AhAayég TpaTou Zwig
= Aywyr yia Al pe atdyo
< 140/90

+ AMayEg TpaTTou Qwric
- Aywyr yia Al pe oT6¥0
40/90

=1

- AMayEG TpoTIOU Zwiic’
. AUEUU aywyn yia A pe
aToyo < 140/90




Ynéptaon: Awaxeipion AANnAouxiag
cDaDlJ.aKwV i. Mepikol avagTtoleig SLavAwy

Emhoyn aywync yia dropa pe veoSiayvwo8noa dpTnpIakn UTTEpTach OL}C\S gotiou OL)\MK\&\T/[L& ;\)UV
eAayLota UE Ta S
DOAPUAKEUTIKEG
< 55 eTWWV = 55 €TV 1] paupng QUANC AMnAeTLd pOLGE 1G METALEY
OTTOIGCBATIOTE NAIKITC Avtiomeptaotkwy Kot ARVs
ii. Atopa pavpng puAng sivat to
A C Ad)pLKaVLKr]q Kataywyng i amno
€ 0 TNV KapaiPikr kat oxt pyadeg,
A C Aclateg i Kwvelol
0 iii. NepLugvete 4-6 eBSoUASEG yLa
va smmnoere av o otoxoq,
sl ETITUYXAVETAL, AV OXL
- TPOXWPNOTE OTO EMOUEVO Bripa
ﬂpmﬂéma(iv} ETTTAEOV Glcupnnxpﬁ aywyr (X spironolactone) n e N T UOULGN TNC UTtépTacnc oTayv
a-ovacgTohéa (.. doxazosin) r B-avaoToréa (e.g. atenolol). OLT[OLLQO%VTELL 4r] 5 qOLp|J.OLpKOL O(Jr'][g(ltsl

MapamepyTe Ot E0IKO ekmaibevon eL8kou

» A AvoaotoAeic MEA (m.x. perindopril) 4 xapnAoU KOOTOUC OTTOKAELOTEC UTIOSOXEWV QLYYELOTEVGLVNG
(ARB) (mt.x.losartan)

» C AmnokAeloteg StavAwv aoPeotiovu, mapaywya dSwwdpornupdivng (r.x.amlodipine). Otav eva
dappako C nmpotipdtol aAAd dev eival avekto, pumopel va xpnotlporniolnBet verapamil i diltiazem

» D Oealidbka dtoupntika™ .. indapamide i chlorthalidonehalidone

* Auto amokAeiel g Belalidec (m.x. hydrochlorothiazide (HCTZ), ktA.)



TAF | TDF | ZIW

ARV

’

ATWIr DRVICDRVI LPVir| EFV | ETV | NVP | RPV | NNC | DTG EVG/ RAL | ABC | FTC | 3TC

fisinapril
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Lipid Changes in HIV-Infected Individuals

NG
JLHDL-C JLDL-C AVLDL-C

Early Disease progression!/?] Late

* Lower CD4 lymphocyte counts and higher HIV RNA levels are
independently associated with lower HDL-C levels!®]

* Higher HIV RNA levels are also associated with lower LDL-C levels
and higher TG and VLDL-C levels!®]

a. Grunfeld C. Top HIV Med. 2010;18:112-118.
b. El-Sadr WM, et al. HIV Med. 2005;6:114-121.



OAHIIEZ EACS [A NPOAHWH TOY KA
KINAYNOY

Kanviopa '! A

Aptnplakn nieon  AVTLOLUOTTETOALOKA Mukoln Autida




2015: UN Millennium goal 6 to combat 1884-1924: Zoonosis led to

HIV/AIDS (halt and reverse spread) human transmission
probably in Africa (1959)

2012-2013: HSCT (Boston)/(Mississipi)
Very early detection & ART

1981: AIDS first detected in US

2011: ART to 8 million but 7 million lack
3 1983-1984: HIV-1 isolated
2011: Treatment as Prevention ! (Luc Moatagaier + Robert Gallo)
2010: Removal of travel bans 1965-1967: Fesk ELISA/

) s — —
1987: AZT drug J
z = 1990 )
2008: Noble prize {LucMontagnier, Francoise Barre-
Sinoussi, Harald zurHausen) for discovering HIV & HPV

1996: UNAIDS launched
1996: HIV-1 Viral load (Amplicor)

2007: gp120/b12 crystal structure

e N O

2007: First HSCT cure Berlin (CCRSD32)

i

3096 st tniman trial of DS vaccioa I US ..

.- 2004; Orasure rapid mulispot HIV-2 testing J 2001: TrueGene HIV-1 genotyping, OpenGene DNA sequencing




«A&LOAOYNON TOU EMUTOAQCHOU KOl TOU KvdUVoU epdaviong p1n
oxetw{opevwy pe tnv HIV Aoipwén ocuvvoonpotitwv o€ eviAika HIV

opoBetika atopa otnv EAAada» KAPAIAITEIAKOZ KINAYNOZ

(FRAMINGHAM RISK SCORE)

61,3%

MH AIAGEZIMH
TIMH

Awapeon tun FRS: 4,7%
(250 ex/poplo: 1,5% - 75° ex/poptlo: 11,3%)

Padtomoulog B kat ouv, 29° MaveAlnvio Suvedplo AIDS 2017



* HOPS cohort (The HIV Outpatient Study_USA)

H cuxvotnTa Twv cuvvoonNPOTATWY METAEL Twv PLHIVauEavel pe tnv
NAKio

* Disproportionately greater increases in prevalence of hypertension, dyslipidaemia, CKD and CVD with
ageing in PLHIV than similarly aged HIV-negative population

Study of PLHIV from HOPS cohort at 8 US clinics (1997 to 2015) and followed for a minimum of 5 years:
Participants with non-AIDS chronic comorbidities by age group

70 -
Hypertension :
= 60 - Dyslipidemia
S Psychiatric, including depression
1] -
‘g >0 Chronic kidney disease
§ 40 - Cardiovascular {
©
c -
s 30 Chronic HCV
]
Q 20 -
o Diabetes _
o
10 - :
Chronic HBV
0 I I I 1

18-40... 41-50... 51-60.. 261...
Age group at end of observation™

Palella FJ et al. CROI 2017. #663.



Kapbiayyelakn vococ kat Ovnrotnta o€ HIV+ atoua
. [AZ]EL'Jtspr] un-HIV attia 6avdtou og US (~ 15%) M kat tpitn otnv Evpwnn (~ 8%)

* OLBavatot Aoyw CVD kupaivovtat arnd 6% £wc 15% os Stadopec opddec [1-4]

* KaBwc oL Bavatol tou oxetilovtal pe tov HIV €xouv pelwBEeL, To TOCOOTO TWV
Bavatwyv anod kapdlayyelakd voonpata £xet avénOest [°]

* H anoAutn enintwon epdpaypatoc puokapdiouv kat eykepaAlkol emelcodiou
EXEL LELWOEL pe TN pelwon Twv mapayoviwyv KA kivduvou, tn xprion ART e
KOAUTEPO AUTLS OLLLKO Ttpodi ko T BEATIWON TNE avoooKATAOTOAAG [6-9)

* H Bvntotnta amno CVD nmpoocappoopEVN oTnV NALKLO LELWONKE ONUAVTLKA OE
aoBeveic pe HIV Aoilpwén kot LoAoyLKr KATAOTOAN
* HIV-1 RNA > 400 avtiypada / mL: 8,02 / 1000 PY
* HIV-1 RNA <400 avtiypada / mL: 3,99 / 1000 PY
* [evikoc mAnBuopoc: 3,22 / 1000 PY

 2t1c HMA, ta poAvopeva pe HIV atopa voonAetovtay yioe OEM
* Exouv uPnAotepn Bvntotnta oe cUykpLlon He Toug paptupec (HR: 1.38, P =.04)
* ‘Exouv YaUNAOTEPQA TOCOOTA EMEUPATIKWY XELPLOpWY [10]

|. Palella FJ, et al. ] Acquir Immune Defic Syndr. 2006;43:27-34. 2. Lewden C, et al. ] Acquir Immune Defic Syndr. 2008;48:
590-598. 3. Smith CJ, et al. Lancet. 2014;384:241-248. 4. Sackoff JE, et al. Ann Intern Med. 2006;145:397-406. 5. Hanna D, et

al. CROI 2014. Abstract 729. 6. Klein DB, et al. CROI 2014. Abstract 737. 7. Klein DB, et al. Clin Infect Dis. 2015;60:1278-1280.
8. Marcus JL, et al. CROI 2014. Abstract 741. 9 Marcus JL, et al. AIDS. 2014;28:1911-1919. 10. Pearce D et al AM | Cardiol 2012.



HIV KAl ZYNNO2HPOTHTE2

HIV Production ART Toxicity, CMV and Other
and Replication - = Lipodystrophy, Co-pathogens
A .13 _and Traditional
o ., " Risk Factors -

Loss of yv=& Microbial

Regulatory Cells Infl arﬁmati on >,4 Igﬁr)slocat\l;on
Treg — Tetf Teff T Monocyte Activation “\ Q W

1T Cell Activation
1 Endothelium Adhesion
Dyslipidemia
Hypercoagulation

Co-Morbidities
Cardiovascular/Bone/Kidney/Liver/Neurological/Cancer

Deeks SG, Lancet 2013



Ta yapnAa CD4+ kal oL mapodootakotl
nopayovtec kKivouvou mpodikalouv OEM

* Low CD4+ cell count independently predicts primary Mis

» Detectable HIV-1 RNA associated with primary Ml risk at CD4+ cell counts
> 350 and > 500 cells/mm3

* Traditional CVD risk factors are important predictors of primary Mls

Unweighted CD4 models

CD4 < 100 1.95 (1.13-3.36) _

CD4 < 200 1.69 (1.07-2.67)
CD4 < 350 1.36 (0.88-2.08)
CD4 <500 1.26 (0.79-2.01)
CD4 and HIV-1 RNA models (reference: 2 threshold and undetectable HIV-1 RNA)
CD4 = 350 and detectable HIV-1 RNA 1.81 (1.17-2.81)
CD4 = 500 and detectable HIV-1 RNA 1.61 (1.03-2.54)

*Adjusted for age, sex, tobacco, IDU, MSM, diabetes, statin use, treated hypertension, eGFR, ART.

Drozd DR, et al. CROI 2014. Abstract 739.



O pOAOC TWV HOVOKUTTAPWV OTNV AVATTTUEN
oLONPWHATIKAC TTAGLKOLG

e O HIV pall pe npo-aBnpoyova Aunidia mpoayet tnv napovoia popiwv
NPOOKOAANGNG ota evOoORALa

* O HIV evepyomnolei ta povokuttapa
e AUENON LETOVACTELUONG TWV LOVOKUTTAP WY
* AbU&non npooAnPng ofedbwpévng LDL
* Mpoaywyn dtadopomnoinong npoc adbpwdn KUTTAPA
* Anuioupyla aBnNpWHATLKAC TTAAKOLC

Campbell J, et al. AIDS. 2014,28:2175-2187.



CENTRAL ILLUSTRATION Cellular and Molecular Mechanisms of HIV Atherogenesis

A. Cellular Players in HIV-Associated Ather

{Generat Inflammation Markess
{D-dimes, CRP)

Karms, A et al J Am Coll CadDL 2017.69(25)3084-98




CENTRAL ILLUSTRATIOMN: HIV and Ischemic Heart Disease: Etiopatho-
genesis of HIV-Associated Coronary Artery Disease

o)

Frypeérbindion,
hyperlipsdemia

T TN

Higher presalence of
traditicnal risk faciors:

Smoking, diabeves,

Microbial translocatson
Coanfecticn
Imuma e ACTIVaTIon

; - '| |
o
Harmful side effects
of combination

antiretrérsiral
therapy

T intedeukin &

1 Tumoe necrosis
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T D-dimers
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T Factar VI

T Tissue factor

Activated

Manadytes 1 won Willebrand

Heutrophil facror

@xtracdllulis rapd Platel®t SEtneatian
| |

Inflammation

InfLammation

Coagulation desorders

Fesai L PSS e are
Crslipidemia

Endothedial
dysfunction

Vachiat, A. et al. J Am Coll Cardiol. 2017;69(1):73-82.




C-reactive protein concentration and risk of coronary heart
disease, stroke, and mortality: an individual participant

meta-analysis
The Emerging Risk Factors Collaboration* Lancet 2010

Coronary heart disease
A A% studies, 10341 cames B 21 studies 5373 cases C 20 grudies, 3062 cames
20—

5 ¥
2.5 — + — —
?::— +*+* - + . _

Studies Participants Outcomes Risk ratio {35%CI) pvalue

Allvascubr deathe kT 136912 3430 —— 183 [1-66-2.00) 00001
All nanvascular deaths 38 138063 8369 S 155 [1-46-1.66) 00001
Lancer deaths

Respiratory/intathomcic @ncer 24 61356 GEG —_— 132 (1.96-2.74) cOL0001

Breast cancer E 1856 130 188 {1.39-2.05) 00001

Blood-related cuncer 14 4L B0G 10 - 157 (1.24-1.09) w0001

Digestive cancer i 64508 a0 —B— 144 {1.23-170) 00001

Gendtourinary-refated ancer 17 45 646 g0z - m 145 (115-1.78) <0001
Non-ancer non-v ascular deaths

Respiratoay disease i 73342 g15 — 167 [1-44-1.93) 00001

Digestive systern [except [ver) disease 13 12943 173 ' 172 (1.24-2.39) 0D

Emdocnime, nutritional, and metabolic disease B T4LOL 160 o 164 (097-2-77) 063

Mereous systern discader 11 ERELT T80 o | 000 [0-64-1-28) 0LEED

Extemral cavses (wiolenos! suicide/trauma) 19 74631 356 —— 126 (1-05-1532) 014
Unchssified deaths o 0455 ThE — 157 (1.37-1.81) <0000

d-ﬂ 1 T i |
] 14 2.0 14

Rizk ratic [95% O per three-fold higher usual (RP concentration




MeAétec otic Kapwtidec kot HIV

e Embeivwon tou IMT cupfaivel oto SLYaoMO Kol
ovoyetiCetal pe vPnAa enireda hsCRP 1

* VCAM-1 kait CD14dim16: cuoyetiCovtat pe IMT otn
HIV Aolpwén!?!

* H IMT ko n hsCRP cuoyetifovtal pe avénuevn
ernimtwon Bavatoul3

* FRAM study: n ouoyxetion tou HIV pe to IMT eivat
nopopoLa Le AAAouc mapayovteg Kvduvou, OTwG
To Kamviopal4

NP

Hsue PY, et al. J Am Heart Assoc. 2012;1:pii: jah3-e000422.
Barbour JD, et al. Atherosclerosis. 2014;232:52-58.

Mangili A, et al. Atherosclerosis. 2011;214:468-473.
Grunfeld C, et al. AIDS. 2009; 23:1841-1849.



O HIV oyxetileton pe avénUéEvo puOUo dnpovpyiog
aOnpwpatikig Aakag otic kapwtideg (MACS/WIHS Cohort)

* 1.6-fold greater risk of new plaque formation in HIV-positive vs HIV-negative individuals (RR: 1.61;
95% Cl: 1.12-2.32), adjusting for cardiometabolic factors

* Increased plaque occurred even among persistently virologically suppressed HIV-positive individuals
vs uninfected individuals (RR: 1.56; 95% Cl: 1.07-2.27)

* HIV-positive individuals with BL CD4+ > 500 cells/mm?3 had plaque risk not statistically different from
uninfected individuals

100+ _ 100+ .
= EIHIV infected (n = 571) g E HIV infected (n = 363)
88 god DHIVuninfected (n=207) 28 gy EHIV uninfected (n=172)
c o S o
=l =)
=g =g
2g  60- 2g  60-
g > e 132
29 = o)
2<  40- ST 4049y a1 (36)51
T T 93 Tz (26)
= 70 oS (25)(24)
0wz ogpq44316 (82 1516 0 S 20_
5 ce B me Q5 <15>
=
0 '.||:| ||_| l||:| 0 '
Any Any Formation Any Any Formatlon
Plague, Plaque, of New Plaque, Plaque, of New
Baseline Last Visit Plaque Baseline Last Visit Plaque

Hanna D, et al. Clin Infect Dis. 2015



Magnificent Consortium: HIV kat Mapadooiakoi Ko yEVETIKOL
napayovtec kivduvou yua ZN, ko kapdlaka cuppapata

* 571 cases with first CAD event  case-Control Study of 24 Observational HIV
compared with 1304 controls Cohorts (US, EU, Australia, and Argentina)

Eval AD, 2000-2
« CAD events: MI, unstable Ito valuate CAD, 2000-2009

angina, angioplasty/stent, | Quartile 2 vs quartile 1
Quartile 3 vs quartile 1

coronary bypass surgery Quartile 4 vs quartile 1
* Multivariate analysis LS oA
R ; ; Indinavir 2 1 yr of exposure
Current ART (mcludmg ) Lopinavir 2 1 yr of exposure _
current ABC) associated with On ART
similar risk for cardiac event Abacavir current exposure  (——
as CAD risk factors --#—i Low HDL cholesterol
) ) F—#— Hypertension
* HTN, high cholesterol, history ———— High cholesterol
of smoking = ——astsmoking
& iFamily history of CAD
= 1Age per 5yrs
I - 1 Current smoking
0 1 2 3 4

Rotger M, et al. Clin Infect Dis. 2013;57:112-121 Odds Ratio (95% Cl)



ABC KAI KINAYNO2 OEM

D:A:DMl

D:A:D 2013/

SMART!
STEALM
QPHIDE!
Danish(e!
VA (Choi)™

Swissl8l

MAGNIFICENT®!

NA-ACCORDI*

Swiss HIV
Cohortf1l

Cohort

Cohort

RCT

RCT

CC

Cohort

Cohort

Cohort

CcC

Cohort

Cohort

40
(35-47)

39
(33-46)

45
(39-51)
457
+8.8

47
(22-67)

39
(33-47)

48

Not given

50
(22-85.5)

45

MlI, validated
(387)
Ml
(493)
MlI, validated
(19)
Ml
Q)
Ml
(125)
Ml
(67)

CV event
(501)
CVD event
(350)
CVD event
(571)

Ml, validated
(301)

CVD event
(365)

22,625
32,663
2752
357
7053
2952
10,931
11,625
571
16,733

11,856

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Current

96

6

>6

6

>1-6

Current

>6

>6

1.70
(1.17-2.47)

1.47

4.3
(1.4-13.0)

2.2

1.79
(1.16-2.76)

2.00
(1.07-3.76)

1.64
(0.88-3.08)

3.36
(2.04-5.53)

1.56
(1.17-2.07)

1.33

2.06 (1.43-2.98)

1. Friis-Moller N, et al. Eur J Cardiovasc Prev Rehabil. 2010;17:491-501. 2. Friis-Moller N, et al. Eur J Prev Cardiol. 2015;[Epub ahead of print].

3. SMART/INSIGHT Study Group. AIDS. 2008;22:F17-24. 4. Martin A, et al. Clin Infect Dis. 2009;49:1591-1601. 5. Durand M, et al. JAIDS. 2011;57:245-

253. 6. Obel N, et al. HIV Medicine. 2010;11:130-136. 7. Choi Al, et al. AIDS. 2011;25:1289-1298. 8. Young J, et al. IAS 2013. Abstract MOPEOQ70.

9. Rotger M, et al. Clin Infect Dis. 2013;57:112-121. 10. Palella F, et al. CROI 2015. Abstract 749LB. 11. Young J, et al. JAIDS. 2015;[Epub ahead of print].



ABC KAI KINAYNO2 OEM

47 Ml 1.274
W *
Fnlelz CC (154 (289 P8 No o "% (064-249)
ALLRT/ 37 MI 0.70
)
acToR  Cohort e gg 5056 No No 2 (0.2-2.4)
" 1.18
3] *
VA Cohort 46 (278) 19,424 No No 24 (0.92-1.50)
Meta-
analysis M —
(4] -
FDA i 36-42 (24) 9868 No No 19 (0.56-1.84)
RCTs

.Lang S, et al. Arch Intern Med. 2010;170:1228-1238. 2. Ribaudo HJ, et al. Clin Infect Dis. 2011;52:929-940.
3. Bedimo RJ, et al. Clin Infect Dis. 2011;53:84-91. 4. Ding X, et al. J Acquir Immune Defic Syndr.



Xpnon ABC kat kivbuvog KA vocou

* MTOAANQTTAEC LEAETEC EXOUV EVTOTILOEL OUENUEVO KIVOUVO
gudavionc OEM ) YEVIKO CUUMTTWHOTA KApSLayYELOKNC VOOOU
e xpnon ABC, cupmeplAaUBaVOUEVWY LEYAAWY LEAETWV
kooptn¢, RCT kat case-control peAstwy 1-10]

* EUPOC EKTILNCEWV KWVOUVOU O€ OAEC TIC LEAETEC:
avénon 1,3 swc 4 popec

o AN\ec peAETec €xouv Oeitel Tnv EAAeL N avénpévou Kivduvou
CVD pe tn xpnon ABC, cupmeplAapBavouevwy TwWV LEYAAWY
KALVIKWV LEAETWYV, HLOC PeTa-avaAuong twv RCTs kal pLog case-
control peAétnclio-14]

1. Friis-Moller N, et al. Eur J Cardiovasc Prev Rehabil. 2010;17:491-501. 2. Friis-Moller N, et al. Eur J Prev Cardiol. 2016;23:214-223. 3. SMART/INSIGHT
Study Group. AIDS. 2008;22:F17-F24. 4. Martin A, et al. Clin Infect Dis. 2009;49:1591-1601. 5. Durand M, et al. J Acquir Immune Defic Syndr.
2011;57:245-253. 6. Obel N, et al. HIV Med. 2010;11:130-136. 7. Choi Al, et al. AIDS. 2011;25:1289-1298. 8. Young J, et al. J Acquir Immune Defic
Syndr. 2015;69:413-421. 9. Rotger M, et al. Clin Infect Dis. 2013;57:112-121. 10. Palella F, et al. CROI 2015. Abstract 749LB. 11. Lang S, et al. Arch
Intern Med. 2010;170:1228-1238. 12. Ribaudo HJ, et al. Clin Infect Dis. 2011;52:929-940. 13. Bedimo RJ, et al. Clin Infect Dis. 2011;53:84-91. 14. Ding X,
et al. J Acquir Immune Defic Syndr. 2012;61:441-447.



ACTG 5206: H tevodopBipn (TDF) eAattwveL tnv LDL o¢
acOeveic pe LOAOYIKNA KATAGTOARN

* Double-blind pilot study
of alternating TDF and
placebo for 12 wks in pts
(n =17) with HIV-1 RNA <

Median Change in Lipid Parameters

400 copies/mL 0.0 NonHDL  TC LDL HDL TG
> 90 days on ART 4-wk “] P=01 P<o01 P=06 P=91 P=.83
washout between 07 ' ; '
treatment periods 0.2
* Dyslipidemia: fasting 150- 0.4 -
999 mg/dL or non-HDL
100-249 mg/dL -0.6 7 -
* Primary endpoint: change -0.8 7 - -FI;II:;EebO
in non-HDL over 12 wks of 10
active TDF minus the
change over 12 wks of -1.2-
placebo

Tungsiripat M, et al. AIDS. 2010;24:1781-1784.




AocoAoyila otativng o€ atopa unto ART

PI- or COBI-Containing Regimens

High-Intensity Statin Moderate-Intensity Statin Low-Intensity Statin

Atorvastatin 20 mg Atorvastatin 10 mg Pravastatin 10-20 mg

Rosuvastatin 10-20 mg Rosuvastatin 5 mg Fluvastatin 20-40 mg
Pravastatin 40-80 mg* Pitavastatin 1 mg

Pitavastatin 2-4 mg

Simvastatin and lovastatin are contraindicated for patients receiving a Pl or COBI
*With darunavir, reduce pravastatin to 20-40 mg

NNRTI-, RAL-, or DTG-Containing Regimens

High-Intensity Statin Moderate-Intensity Statin Low-Intensity Statin
Atorvastatin 40-80 mg Atorvastatin 10-20 mg Pravastatin 10-20 mg
Rosuvastatin 20 mg Rosuvastatin 10 mg Fluvastatin 20-40 mg

Pravastatin 40-80 mg Pitavastatin 1 mg

Pitavastatin 2-4 mg Lovastatin 20 mg

Lovastatin 40 mg Simvastatin 10 mg

Simvastatin 20-40 mg

All doses daily.

Dubé MP. Lipid management. 2015. p. 241-255.
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Drug-drug Interactions between Anticoagulants/Antiplatelet Agents

and ARVs
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ITEDANIAIA NOZOZ (OEM n ©ANATOZ) ANAAOTA ME TA
EMINEAA CRP KAI LDL ZE HIV(-) AZOENEIZ
META ANO OEPANEIA ME 2TATINEZ

MEAETH PROVE IT - TIMI

0 10 7 LOL chelesteral

= 1 270 mg/dl,

% | CRP =2 mg/liter

i
3 0.08 ‘;" LDL cholesteral
E o ;“ <70 gl
% i - CRP =2 mglitar
g J . ; LDL cholestarsl
5 E‘ 0,06 — - =70 mg/dl,
o5 5 CRP =2 mg/liter
E 13 rf o prmimemimemimim LDL chiolesterol
§ E i i <70 mg/dl,
& goe- CRP <2 mg/liter
B £ '
m
g4
e

v 8

E 0.02-

=

E

=

]

T T
0.4 1.5 140 L3 2.0 .
Follow-up (years)

Ridker PM et al, NEJM 2005
Ehrenstein MR et al, NEJM 2005

Phospholipid

v / .
9\ . e
Glycosphingolipid
T
ipid ra

Lck Disrupted lipid raft

Meilwon evepyomnoinong T-AeUPOKUTTAPWV ATO TLG
otativeg, e€attiag Statapaxnig tng AUTdIKNG
otfadag, Aoyw EANAeLPNG XOANOTEPOANG



Veterans Aging Cohort Study:

Ol otatives umopel va LELWGOLVY TOV KIVOLVO KAPKIVOU

»  VACS 2000-2012: N = 24,082 (statin users: 12,04 1; statin nonusers: 12,041)
» Cancer diagnoses: 1799 (with HIV: 449; without HIV: 1350)

» Statin exposure associated with reduced cancer risk regardless of HIV status

Protective effect stronger for some virus-related cancers

HR With vs Without Statin Use (95% CI)
Cancer Type All Patients Without HIV With HIV
(N =24,082) (n = 19,067) (n =5015)
Any (n = 1799) 0.61 (0.56-0.67) 0.65 (0.59-0.72) 0.51 (0.40-0.64)
AIDS defining (n = 64) 0.31 (0.18-0.53) 0.39 (0.16-0.95) 0.28 (0.06-1.29)

T;’E)A'DS defining ("= 63 (0.58-0.69) 0.67 (0.60-0.74) 053 (0.41-0.67)

Bedimo R, et al. CROI 2018. Abstract 132.



Rosuvastatin: euvoikn enidpaon
oto CIMT kat oto CAC Score

» SATURN-HIV: double-blind, randomized, placebo-controlled trial
of rosuvastatin in HIV-positive pts (N = 147)

Mean Change in CIMT

P<.05

Statin

Control

Longenecker T, et al

Mean Change in CCA in Those
With BL Calcification

300 -
250 -
200 -
150
100 -

50 -

P<.05

Statin

. CROI 2015. Abstract 137.

Control



2TATINEZ KAI HIV ANOIMQ=H

» OLmeploooTtepeC HeEAETEC Oev Selyvouv pelwon og OeIKTEC
Aeypovng
iy - peAetn SATURN: pocouBaotativn 10mg/d
- atopBaoctativn 40 mg/d
dev ennpeacav hsCRP, IL-6, D-dimers, wwdeyOv0.. a1 b 2014

Lo J et al, Lancet 2015
Toribio M et al, AIDS 2016

» AvaotoAeic PCSK9 ?
( peAeteg umo €€eAén)

» AM\oL ntapayovteg rty. Canakinumab (avactoAeag IL-1B);

- [T ST HSERP katd 41 % Ka IL-6 kotd 30 % o€ 8 €BS — KAWLKNA
onuooio;



Match Lipid Treatment to Level of Risk:
Per NLA, Count Risk Factors, Add HIV as Additional Factor

Moderate Risk High Risk Very High Risk

2 major ASCVD * >3 major risk factors

*  0or1major
ASCVD risk risk factors T1D or T2D with * ASCVD
- factor * Consider risk —  Oor 1other major * T1D or T2D with
= » Consider other scoring risk factor — > 2 risk factors or
£ riskindicators ~ *  Consider other B ::r;z;geet s — organ damage
et risk indicators . CKDstage3Bord
* LDL-C =190 mg/dL
* Risk score = high
o
S
‘3 Non-HDL and LDL Non-HDL and LDL Non-HDL and LDL Non-HDL and LDL
E <130 mg/dL <130 mgdL < 130 mg/dL < 100 mg/dL
& <100 mg/dL <100 mg/dL < 100 mg/dL < 70 mg/dL
=
oo
-
Q é‘ Non-HDL and LDL Non-HDL and LDL Non-HDL and LDL Non-HDL and LDL
= E > 190 mg/dL > 160 mg/dL > 130 mg/dL > 100 mg/dL
g - > 160 mg/dL > 130 mg/dL > 100 mg/dL >70 mg/dL
(&)

Jacobson T, et al. J Clin Lipid. 2014;8:473-488.
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Pathogenesis and Risk Factors Associated With HIV Infection and Heart Disease

0 Pulmonary
arterial hypertension

Endothelial dysfunction
and a procoagulant state
(caused by inflammation)

Vasoconstriction
(caused by invasion of lung
endothelium and
endothelin 1 release)

Endothelial proliferation
(caused by negative factor,
gp120 proteins, and
HIV-trans-activator
of transcription protein)

Cardiomyopathy

Inflammation
Immune dysregulation
Opportunistic infections
Myocyte invasion

Cardiac steatosis
(induced by combination
anti-retroviral therapy)

Manga, P. et al. ] Am Coll Cardiol. 2017;69(1):83-91.

e Aortopathy

Occlusion of
Vasa vasorum
(caused by inflammation)

Aortic regurgitation
and aneurysm
(caused by inflammation-
induced weakness
of vessel walls
+
autoimmune response)

0

Pericardial
disease

Inflammation
Low immune status

Co-infection: Tuberculosis,
Mocardia, Cytomegalovirus

Malignancies:
Lymphoma, Kaposi sarcoma

Hypoalbuminemia

Capillary leak syndrome
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Sudden death

S Biondi-Zoccai G et al, Eur Heart | 2012
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Aomipivn kot CVD

AguTtepoveEVNG TTPO@UAOEN: ACBEVEIC uE eyKATEOTNUEVN OTEQAVIAia
vooo, TIA/AEE: 75-162 mg/nuépa (MEXP! 325 mg yIa OPICUEVOUG
aoBeveic)t

Tekpnpiwuévo 6pehoc oe OEM, AEE kai BavaTto atmrd KA aiTia

MpwTOVEVAC TTPO@UANEN: 2UVIOTATAI QO TTIPIVN o€ OO 75-162
mg/NUEPQA O€ ATOUA NAIKIOG = 50 eTwv av 0 10e1r¢ KA Kivouvog 210%
(USPSTF) 1 220% (EACS), e@Oa oV deV dIATPEXOUV AUENMEVO KivOuvo
alpoppayiag!?
Meiwvel Tov Kivouvo OEM, xwpic va ernpeddel Tnv etrimtwon AEE n KA
BavaTou

ExTipnon oxéong o@éAoug — KivOUvou aigoppayiag

AcoTripivn, HIV ka1 OEM: MeA€tn otn Boo1ovn, N xprion aoTripivng o€ HIV dev
OXETIOTNKE PE peiwon Twv OEM, aAA& uTThpxav TTEPIOPICHOI TNG MEAETNGE!

'''''''''''''''''''''''''''' [x}Smittr SE; et al - Enrcufation 2006;113:2363 =[2] Pearson TA; et at-Circafation 2002;106:388

[3] Suchindran S, et al. Open Forum Infect Dis 2014;1:0fu076



Newer glucose-lowering agents have been shown to
improve CV outcomes in patients with T2DM and CV
disease/risk factors

HRs for pre-specified clinical endpoints (95% CIl)

EMPA-REG OUTCOME! CANVAS? LEADERS SUSTAIN-64

HR (95% CI) HR (95% CI) HR (95% ClI) HR (95% CI)
Primary efficacy endpoint == 0.86 (0.74, 0.99) - 0.86 (0.75, 0.97) = 0.87 (0.78, 0.97) — 0.74 (0.58, 0.95)
Secondary efficacy endpoint - 0.89 (0.78, 1.01) == 0.88 (0.81, 0.96) —— 0.74 (0.62, 0.89)
Death from any cause - 0.68 (0.57, 0.82) - 0.87 (0.74, 1.01) ——— 0.85 (0.74, 0.97) ——2=05 (0.74, 1.50)
Death from CV causes - 0.62 (0.49, 0.77) —— 0.87(0.72,1.06) == 0.78 (0.66, 0.93) —a—=0-08 (0.65, 1.48)
Myocardial infarction - 0.87 (0.70, 1.09) —-=— 0.85(0.69, 1.05) —a— 0.86 (0.73, 1.00) —s— (.74 (0.51, 1.08)
Stroke —a— 1.18 (0.89, 1.56) —a— 0.90(0.71, 1.15) === 0.86 (0.71, 1.06) —s— (.61 (0.38, 0.99)
Hopitalisation for unstable 0.99 (0.74, 1.34) 0.98 (0.76, 1.26) * =82 (0.47, 1.44)
angina
- —— —— ——
hHF 0.65 (0.50, 0.85) 0.67 (0.52, 0.87) 0.87 (0.73, 1.05) 1.11 (0.77,1.61
- —— ——
Coronary revascularisation 0.86 (0.72, 1.04) 0.91 (0.80, 1.04) 0.65 (0.50, 0.86)
—_—
Microvascular event 0.84 (0.73,0.97)
-
hHF or <.1eath from CV 0.66 (0.55, 0.79)
causes excluding fatal stroke
0 0. 1 1. 2 0 0. 1 1. 0. 1 1. 2 0 0. 1 1.
Faéours Favg’urs Fa5vours Favoérs I§avours Favourss F5avours Fav0u5rs
empgliflozin  placebo canaglifozin  placebo liraglutide placebo semaglutide placebo

SGLT?2 inhibitors GLP-| receptor antagonists

Cl, confidence interval; CV, cardiovascular; hHF, hypertensive heart failure; HR, hazard ratio; T2DM, type 2 diabetes mellitus.
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