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KAPAIAKEZ NMAOHZEIZ 2TOYZ AZOENEI2 ME HIV AOIMQ=H

AITEIA ABnpookAnpuvon — Ztedpaviaia vooog
Mveupovikn unéptaon
AyyEeLitic

MYOKAPAIO HIV-8iatatiki puokapdionadeia
Muokapditig

NeormAaocpata (capkwpa Kaposi, NHL)
AE ART

MEPIKAPAIO Nepwkapditig (Lol, BaktRpla, LUKNTEC)
NeormAaopata (cdpkwpa Kaposi, NHL)
Nepwkapdiakn ocuAAdoyn

ENAOKAPAIO Notpwdnc evéokapditida
Mn Baktnplakn OpouBwTtikn evéokapditig

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

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

m Mikaela Smit, Kees Brinkman, Suzanne Geerlings, Colette Smit, Kalyani Thyagarajan, Ard van Sighem, Frank de Walf. Timothy BH allett,
on behalf of the ATHEN A observational cohort

MPOBAEWH:

To 2030 to 73% Ba eival >50 etwv

Awdpeon nAkia o ART :56,6

84% pe >1 cuvvoonpotnta

78 % pe CVD (coronary vascular
disease)

2010 2015 2020
Year

27 0years old B 40-50 years old
[ B0-70 years ald Il 30-40 years cld
[ Eo-Giyears old Il <30years old

Figure 2: Projected age distribution of HIV-Infected patlents

The red box shows the age distribution of patients on antiretroviral therspy in . .
diiniczl care in the Netherlands in 2010, which matches the data exactly, and the Smit M. Lancet |nfect Dis 2015
biue box shows model cutput from 2011-30, 4



Aucnon ocuvvoonpPOoTATWY ME TNV NAIKIA
o€ aoBeveic ue HIV Aoipwen

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

3 comorbidities

4 comorbidities

HIV-opoapvnrikoi (n = 8562)

<40 41-50 51-60 > 60
0.5 1.9 6.6 18.7

HAikia () HIV + aoBeveig (n = 2854)

>1 ouvvoonpoémnra, <40 41-50 51-60 > 60
% 3.9 9.0 20.0 46.9

Pts (%)

*ouvvoonpoTnNTEG: KaTayuatq, CVD, d1aBATNG. apT. UTTEPTAON, WTTOBUPEOEIDICHOC.
Guaraldi G, et al. Clin Infect Dis. 2011;53:1120-1126.




To npodiA twv HIV 0poBetikwv to 2003 Kat TO

2013: anoteAsopata ano tn peAetn AMACS

N MNavtalncl, M Xivn?, A Avtwviadou3, E Zapmatakou®, A KouteAng>,

N FapyaAiavoc®, B Mamapifoc’, X Twyocd, I Xpuooc®, M Wuyxoyulou®, N
Yopactl, O Katoapou?, N MNavayomoulog!3 kat I Toudovun? ek pepougtng
AMACS

1: Epyaotnplo Yylewvng, EmdnuioAoyiag kot latpikng ITATIOTIKAG, latpikn ZxoAn, Mavemotiuio
ABnvwv. 2: MN.I.N.A. «KopylaAévelo-Mmnevakelo E.E.2», Movada Eldikwv Aotpwéewv.

3: M.T.N.A. «AttikOV», & NaBoAoyikr KAwvikn. 4: I.N.A. «Immokpatelo», Movada ElSikwv AoLHwEewy.
5: I.N.A. «O EvayyeAiopogy, E' NaboAoywkn KAwvikn. 6: M.I.N.A. «I. Fevvnuatag»

7: Noookopeio «A.Zuyypog», Movada Eldikwv Aotpwéewv. 8: Naverotnpiakr MNaboAoykn KAwvikn
kot TuRpa Aowwéewy, MN.I.N. Natpwv. 9: I.N. Nepatd «T{avelo», Movada AolpwEewv

10: Navemothuo ABnvwy, A’ Mpomnatdeutikn NaboAoyikn KAvikr. 11: KAwikn MaBoAoyikng
Quaololoyiag, latpikn 2xoAn, Navemotiuo ABnvwy. 12: I.N.A. «Aaiko», Kévtpo Alpatog, EBviko
Kévtpo AvadopagAlpoppaykwyv AtaBéoswv.13: Nepidpepelakd Mevikdo Noookopeio
Ale€avdpoumoAng, Movada ElSIkwv AolpwEewv

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

ATtroTeAsopATO

o 2.UVOAIKO Ogiyua +12.2% YTTOOUVOAO 2003 & 2013
o549 PO 1rou ATAV v (WA
so%  P<0.001 T0 2003 ka1 T0 2013
70% -
60% 1 +18.1%
p<0.001
50% +21.0%
+3.8% p<0.001
0% p <0.001
|
+4.0%
30% - p=0.002
20% - +3.7%
+1.0% p<0.001 +3.8%
10% p=0.006 ‘ l p<0.001
o H 'm I |

AucAimidaipio Yméptaon  AlaBATng

FRS>20% eGFR<60

AucAimdaipioa  YTépTaon

AilaBATNG

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%



(%) ouppeTeXOVTWY

100% -+

80% -

60% -

40% -

20% -

0% -

AvaAuvon Kota nALKLOKA OpAdoL 0 OXEON LUE TOL OPLOL TWV

ETULOLWKOUEVWV OEPATEVUTIKWY OTOXWV 1] TV LaLPEN
TPOMOMOLNOLUWV (Kot |n) mapoayoviwyv Kivduvou

73%

21 ouvvoonpotnIa

eGFR <60 mL/min

BMI>25 kg/m?

Kanviopa
TAM >140 f; 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

PadtomnouAog B kat cuv, 29° MaveAnvio Zuvedplo AIDS 2017

70+

N=15

HAWKLOKEG OHABEG



ENINTQ2H ZYNNOZHPOTHTQN 2THN HIV AOIMQ=H

50-
1p<0.0001
40- [ THIV negative

@ Bl HIV positive
c
c |
Q. 30-
o ]
)
| .
g 1
(T 20-
o o
X p=0.001

’_I p=0.003 p=0.003 p=0.022 ’_I ] 0=0.006

‘@ & e?(,% °é oé@

X \ \ 0'0
\\o 3 4é6 ’O\K '@OQ
- & & &
o R \
& 4
KX o
& <)
X3 <

Shouten J AIDS 2012



Auvénuévoc KapdLayyelakoc Kivouvog

o€ atopa pe HIV Aoilpwén

CurrierJS, et al 1994-2000 28.513 1 kivduvoc KA vooou o HIV+vs HIV- 1,5-6,8
Triant VA, et al 1996-2001 3.851 A P kivéuvocOEM o€ HIV+ vs HIV- 1,75

1 kivéuvogvoonAsiagyla KA

Obel N, et al 1995-2004 3.953 A , \ . 1,4
voonuo petatnv Evapén cART

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

Durand M, etal 1985-2007 7.053 A > kivduvocOEM ce HIV+ vs HIV- 1,72

HasseB,etal  2008-2010 8.444 n 1 KWBUVOGOEMae HIV+oeoxeon
LLE TO YEVIKO MANOUGCLO

Freiberg MS,etal 2003-2009 82.459 N > kivbuvo¢OEM o€ HIV+ vs HIV- 1,48

CurrierJS, etal. 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¢c HAART
2 UVOALKQL 1,16
AvOpeC 1,13 T
Fuvalkeg 1,36

OEM ava 1000 PYFU

0 | T T T T T T T
0 <l 12 23 34 45 56 67 >7

\

‘ExkBeon og HAART (€tn)

* *[pooapUOCUEVOC WC ITPOC KAXOLKOUG mapayoVvtes kKivdbUuvou mou 8ev emnpeadovtat amo tnv ART
* [lpooapuoyn yia 0Aoug Tou¢ mapayovtes Kivéuvou:
- RR 1,10 yia PlIs (95% Cl 1,04-1,18, P=0,002)

—_ 0, - —
A DB e RIS (B2 G 02E-1, 08, P0/22) Friis-MgllerN, et al. N EnglJ Med 2007;356:1723



HIV KAI CVD

e Yuyxvotnta OEM vnAdtepn og HIV(+)!1

* HIV Aolpwén: mopaywv Kwvduvou yia Loxoptkd AEE!2!

* HIV(+): uynAoTtEPOC EMUTOAQCOC TTAQAKWY OTA
otedpaviaia ayysiall3l

—m— HIV (+)
100 - HIV (-)

OEM ava
1000 PYs
N B OO O
O O O O

o

18-34 35-4445-54 55-6465-74
HAIkia (€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: Oavatot arno CVD
Meilwon otnv enoxn tng ART

Melwon Bavatwv: ART pe euvoikotepn enidaon ota Autidila, kKaAUTtepn kataotoAn VL

2 UxVvoTepa aitia BavaTtou, 1999-2011
100 -

Odvartol (%)

T
W= 1.1 1"p=
10l

L] L]
Total  1999-2000 2001-02 2003-04  2005-06 2007-08  2009-11
(N=3909) (n=256) (n=788) (n=862) (n=718) (n=658) (n-=627)

B ADS related ECVD related M Other
O Liver related  [INon-AIDS cancer [ Unknown

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



H ynpavon tou HIV(+) mTAnBuopou ocuvodeletal ano
epdavion vEéwv KA KotaotAoEwV

2UveXNS Kal TTPWIOTEPN
mpo-ART ART Evapén ART
1980 1990 2000 2010 2020
—
MepIKapdIaKr GUAOVT = 2TE@OVIQia vOoOg = AlaoToAIKr) duoAgIToupyia
AIQTaTIKS pUOKaPSIOTTaleia MepipepIkn ayyeloTTABEIO = Aipvidiog Bavarog
[Mveupovikn uttépTaon = KoATTIK) papyapuyn
SIFRARES SR

S PSI PSP P o




Awpvidloc Bavaroc kat HIV

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

* SCDs accountedfor 86% of all cardiac deaths (30 of 35)
* HIV SCDrate: 2.6/1000 person-yrs (>4 times general population)

50+
— AIDS

SCD

N
o
[

w
o

Mortality per
1000 PYs
N
<
|
1

=
o
1

o4 S e |

2001 2002 2003 2004 2005 2006 2007 2008 2009
Yr

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

TsengZH, et al. ] Am Coll Cardiol. 2012;59:1891-1896.



MYOCARDIAL INFARCTION

AND HEART FAILURE RISK

METABAAOMENH ENIAHMIOAOTIIA OEM KAI KA
ITA AIADOPA :TAAIA THZ ENIAHMIAZ TOY HIV

Overallfabsolute burden of M| and HF B
aman rsons with HIV _—
g pe VRV

f

_,-'-""'d;
-I--'_'-'_'-'_'-'_'-'-
e
-'_'-'-'-'- . [ w
o Relative risk of HF for persons with HIV
e vs, uninfected persons
-I--'-'_'--'--'--'-

Pre-ART era: Uncontrolied Early ART erac Better HIV control but Madern ART era: ART started quickly after

HIV, AIDS cardiarmyopathy, ART started mainty after immu diagnosis [regardless of immune progression) =
competing risk for OV D < end- progression: residual inflammation, bess residual atheroscleratic risk, still somewhat
stage AIDS complications immisne dysfunction, dyslipidemia = ielevated OVD risk. Living banges, agng, biis AlDS-

atero-Ahrombatic dienie related competing risk means more absolute
burden of CVD in prople with HIV

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



MAOGOTENEIA
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2THN HIV AOIMQ=H



Reverse transcripton - [ A@OIENEIA HIV AOIMQ=HX

\:f HIV-1 RNA
P CD4+* T-cell activation by

\:ntigens and cytokines
Productively infected

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 KuttapoAuon
CD4+ T cell CD4T
Bystander effects )\smpOKUTpowv

XpovioTnta

Increased cell turnover

Increased apoptosis
Increased exhaustion

QVOOOAOVYIKN EVEQYOTTOINON

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



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

Lane HC, HIV Glasgow 2014



P .

Glucose metabolism 1y, jisiaemia Abnormalities of body composition
impairment

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

D @
Bodyimage
alterations

Sexual
Cancer Dysfunction



HIV production
HIV replication

fre

&

Loss of regulatory
cells

HIV-associated fat
Metabolic syndrome

Inflammation

1 Monocyte activation
™ T cell activation
Dyslipidemia
Hypercoagulation

U

Co-morbidities
Aging

Deeks SG, Lancet 2013

CMV
Excess pathogens

Microbial
translocation




. | Inflammation predicts disease in treated
THE SECRET HIV infection, as it does in the general
i population

-

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

Lym phoma (Breen, Cancer Epi Bio Prev, 2010)

Venous Thromboembolism (Musselwhite, ADs, 2011)
Type ll Diabetes (Brown, Diabetes Care, 2010)

Cognitive Dysfunction (surdo aips 2012)

Frailty (Erlandson, JID 2013)

S. Deeks, 2013



HAART kat Autoduotpodla




TN epouinienir

"BouPdAetog bBog
Buffalo hump
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Zuoowpevon Ailmoug
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Steatogenic Mechanisms in HIV Patients

Oxidative stress

Ageing

Dysbiosis or

bacterial
translocation

Visceral adiposity

Genetics

HIV

-
\

<4— ART

Metabolic syndrome:
» Diabetes
+ Obesity

« Hypertriglyceridaemia

HCV co-infection

Alcohol

Innate immune activation




Mn aAkooAkn Atmwdn¢ 6tnOnon nnatog (NAFLD) kot
kapdiayyertokoc kivbuvocg (CVD risk) oe PWH

*  64.7% of PWH with CVD also have NAFLD withor | = NAFLD kot NAFLD podi pe ivwon £€xouv nipoAsmtiki agia
without fibrosis in Modena HIV Metabolic Clinic yla tnv e avion UNOKALVLKAG Kot KALVLIKAG
KapdLayyeLaknG vooou kaBwg Kat av§npuévo ASCVD score

AcBeveic pue NAFLD
P<.001 . -

(o))

o

1
M M

- === Subclinical CVD J === MACE
=== ASCVD === ASCVD

AcOeveig pe NAFLD ko ivwon

Low Risk ’ ASCVD 2 ’ Subclinical ’ MACE

7.5% CcvD — SubclinicaCVD ] ~ MACE
= ASCVD = ASCVD

B NAFLD
B NAFLD withsignificantfibrosis

Milic. HIV Glasgow 2020. Abstr PO74.




HIV AOIMQ=H KAl METABOAIKO 2ZYNAPOMO

ErtuntoAaopog: 8,5-52 % (upnAdtepn amo yevikd MANOUOUO o€ PEPLKEC LEAETEC)
2x€on He ART (rty RTV + SQV, RTV + IDV, Pls )
- eminmtwon 2,6-14 / 100 atopa-£tn
- Heiwon enintwong og mpoodateg LeAETeC — Alyotepo toékn ART ;
2Uvépopo Aunoduotpodiac
- kevtplkn AutoUmieptpodia (Pls)
- Autoatpodia (NRTIs, Wbiwg otafoudivn)
- AVTOXN OTNV LVOOUAivN
- SuocAutdatpia
Mnxoviopnag tibovwe SLadhopETIKOC ATtO TOV YEVIKO TTANOBUGCUO ;
- dev emnpeadletal n dpaoctikotnta tng CETP (cholesterol-aster transfer protein)
- aAAnAentibpaon Eeviotn, 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 acBeveic e cucowpevon Allmouc epdaviiovv

TOL XOPOAKTNPLOTLKA TOU METaBOALKOU GUVOPOLLIOU

* KolAlakn maxvoapkia
e ApTnpLaKN UTIEPTOON
e AvocAuudatpia

e Avtiotaonotnv LVooUAivn

e Zuvunapén BAamtikwy cuvnBewwyv {wng
(kamviopa, kablotikni {wn)

» OAotol naparavw napoyovteg
avéavouv tov KapdLlayyelako kivéuvo

» ErmunoAaouoc petaBoAikou cuvépouou
o€ aroua ue HIV Aoiuwén: 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



Autoduotpodia & kapdlayyelakoc kivouvoc

AcBeveic pe HIV Aoipwén kot
Aumoduotpodia epdavifouv:

 MeyaAUtepn mbavotnta
UTtOKALVLKNG aOnpookAnpwong
(CAC)

* MeyaAutepo Kivéuvo
otedaviaiogvooouv Katd
Framingham, o€ oxéon pe tnv
opada eAEyyou

|6lw¢ oL aoBeveic pe CD4 < 100

m HIV-infected study patients

“ Framingham Offspring control subjects

10-year risk of coronary

heart disease (%)
O R N W b U1 OO N 0 ©

=
o
]

Lipodystrophy No lipodystrophy

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



O pOAOC TWV HOVOKUTTAPWV OTNV QVAITUEN

0ONPWHATIKWV TTAQKWV
I{?ﬁ ;::':x __i ‘ T foam cell
development >
) o= \
ROLLING @ ... .

. © ) ‘\

) ®) .

ADMESION " o !

AdheSIon g ’

m’cules .- - ® :
{ (o)) .
® o Ve )e '
® I [ 1 i < o ® 0. FOAM CELL
- DEVELOPMENT
Lo]

k ® \ e
Altered Selected key receptor/igand pairs for monocyte - x - "LDL UPTAXE
receptor / adhesion and migration L R Pro-inflammatory
ligand levels & e =4
-

hemobaes Integrim state
: CIICRY | CICLY Mact (COTINCO ) / ICAM-1 <« (]
@ CCOR2 1 NCP-Y VLAL 7 VCAM-Y 5
cons B, tegrn (CO110COE) F VOAM-1 MIGRATION

* O HIV og ouvbuaouo pe ta npo-adnpoyova Autidia avédvouv ta popLa
NMPookoAAnoncoto evboOnALo
* O HIV evepyomolei povokutTapa
— AuéaveLTn YHETAVAOTEVON LOVOKUTTAPWVY
— AuéaveLtnv npoocAnyn tng oxLDL
— 0bnyel oe Sadopomnoinon o appwdn KUTTAP
— JUUPBAAAEL OoTOV OXNUATIOUO ABNPOCKANPWTIKWY TIAQKWY

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 Ml

Changes in systemic environment....

Liver Inflammation (HIV) Acute Coronary Syndrome Drugs

Collagen

ACTIVATION Infarction

Platelet
Aggregation Thrombosis

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

— Sick environment (ACS, cirrhosis, RA) = hyper-inflammatory state leading to increased risk of
clottingand CvD

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

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

31



NPQTEINEZ TOY HIV KAl ANANTYZH AOHPQMATOZKAYPHNZHZ

| Activated t-coll G Endothelal
(HLA-DR.CD38) ced

ew Qma.

monocyte
CO1COI0) G P

(A)

Effects of HIV viral proteins on the development of atherosclerosis. (A) Tatandgp120induces expression of adhesion molecules. (B) Nef and gp120reduce 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) Tatstimulates IL-6 production from peripheral blood
monocytes. In vitrostudies have also shown potential proatherogenic effects of s pecific ARTs, including increased leukocyte adhesion to endothelial cell swith 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, humanimmunodeficiency virus; gp120,
glycoprotein 120; Nef; Tat; IL, interleukin; ART, antiretroviraltherapy; 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; TNF a, 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.



OAETMONOZQMA: AIAMEZONABHTHZ XPONIAZ QAEFTMONHZ

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

HIV 80 * endothelial * chemokines
» macrophage * cytokines
* monocyte +» adhesion molecules '
+ smooth muscle * matrix

metalloproteinases

Disease

FIGURE 1 | Model for HIV-1 infection and NLRP2 inflammasome activation to drive atherosclerasis. 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 cells, macrophages, monocytes, 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, MIKPOBIQOMA KAI ANANTY=H AOHPQMATO2KAHPYNzH2

Homeostasis HIV infection

e ¥ Proine frrmmw
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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 . ‘ T
CD38+ T Cell o . . Thrombus
$Soluble Macrophage
Pro-atherogenic ‘ e :
cm;gt)e? - Adhesltm GEHIRRIED fEndothehal . ‘
iecues i Apoptosis > 4.} Rupture

P-selectin)

ySmooth Muscle Cell
Proliferation

Kearns A et al,J Am Coll Cardiol 2017



ZEVLOTAG > l 4 HIV Aoipwén
I v
Awtapaxeg Avtictaon ;
. i PE— —> AvcAutdoupia
KOLTAVOHNGALITOUG oTNV WWGoulivn "

: |

HIV

@ \ o e 1 Kivéuvog
OnpookAnpwong
/ ayyeLakou ev6o0nAiou avnpe

& ducAsttoupyia

ART

Courtesy of P. Reiss



Veterans Aging Cohort Study Virtual Cohort

Napayovtec mov cupfaAAovuv oto Epdpaypa Tou puokopdiov

= n HIV Aoigw&n givai
OUYKPIOIHUN HE TO

HIV+ (vs HIV-)
EVEPYO KANVIOHA

Age <40 (vs 50-59) years | s

Age 4049 (vs 50-59) years ==

Age 60—69 (vs 50-59) years
Age 270 (vs 50-59) years

Male (vs female)

LI

I
[

Diabetes (vs none)

eGFR <60 (vs 260) mL/min/1.73m?
Current (vs never) smoking

Past (vs never) smoking B
Hypertension (vs none)
Hyperlipidemia (vs none)

Hepatitis C infection (vs none)
Black race (vs white) By

Other race (vs white)

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



Kapdlayyetakoc kivbuvoc tov HIV oe oUykplon HE
TOUC rapadocLlakou Iapayoviec Kvduvou

»  Meta-avaluvon: 80 pel€tec pe 793 635 atopa rtou {ouv pe HIV kot
nopakoAouBnon 3,5 eKATOUHUP LWV ATOUWV-ETWV.

o a
INTERHEART OR(99% C)"  PAR
Hypertension - 2.48 (2.30-2.68) 234%
Diabetes —— 3.09(277-342 12.3%
Lipids® R 187(339-4.42 54.1%
Srmoking® - 2.95 (2.72-3.20) 364%
Shah, et al. RR (95% CI)®  PAR
Hive S — _ 216 (1.68-2.77) 0.92%

0 1 2 3 4 5

tvduvoc

Shah ASV, et al. Circulation.2018;138:1 100-1112.
Hsue and Waters.Circulation.2018;138:11 13—1115.



20ykplon napayoviwv KA kwwdéuvou o€ HIV dtopa kot
ALTOLOL ATTO TO YEVLKO MANBuGo otnv EAAGda

e 1.02 (0.85-1.20
Hypertension - 1.10 {0.93-1.31) ’ ’
B BasE O emumoAaopog tng SucAundatpiog
| | A 058 07817 KOLL TOU KOLTIVIOMLOLTOG £LVOL ONUOVTLKA
abetes melitus e 12 085159 v nAotepoc oe atopa pe HIV oe
: e OUYKPLON LLE TOV YEVLKO TTANBuUoUO.
Dyslipidaemia Eh.’: . 129 (1.13-148)
' B 149 (1.30-0.71)
| L e sgs 0 O ETWTOAOOUOG TNG UTIEPTOONG KOL TOU
Gervast smsking |k gk dafntn dev dledepe onuavILKA
, 5 HetaL tou HIV-poAuopEvou Kal Tou
{ I 044 (0.35052) ’ ’
Obesty A | 0% 0420% YEVLKOU TTANBuououv.
— —§—| 0.87 (0.69-1.37) ’ ]
High FRS" (risk 220%) _:‘i-L 0% 07612 » Ot HO)\UVGEVTEC HLE HIV eLyav
§ peyoaAUtepo 10 €tn kivduvo va
R — { —r— :gigzggg eucbavmouv Kap6tavvaa|<o ENELOOOL0
P | e 0€ OUYKPLON LE EKELVOUG TOU YEVLKOU
oo 0 1 2 3 nAnBuopou.
EHE% favors general pOPUIBOR e ratio favors PLHV

Touloumi G, Kalpourtzi N, Papastamopoulos V, 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.02 30730


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

Mnyxavicpoi abnpoyovou épaonc tov HIV

«  MetaBoAKEG SLatapoXEC

v ApoB, I oxLDL, 1 sdLDL, {, kaBapon tn¢ LDL-C, I Baokn
AutoAuon, T de novo nratiki Autoyéveaon, | Lkavotnta tvooulivng yla
katootoAn AltmoAvonc ota Autokuttapa (TNF-a), avaotoAn amoBoAng

XOANOTEPOANG Ao pakpodaya

-  Xpovia avoolakn dteyepon & dpAsypovin => BAaBn n
ducAettoupyia tou ayystakou evéoOnAiouv
v H P hsCRP gudavilel onpavtiky cuoxetion pe tov kivbuvo OEM

- AuvoAsttoupyia T-AspdokutTAPWVY

- ZUVepPYLKA Spaon pe AAAouc AOLLOYOVOUG TTAPOALYOVTEC
v CMV, HSV-2, HCV

Monstez JJ, et al. Int J Cardiol 2009;133:293 — Triant VA, et al. JAIDS 2009;51:268 — StanleyTL, Grinspoon SK. J Infect Dis 2012;205(Supp! 3):5383
Sharma TS, et al. J Cardiometab Syndr2008;3:93 — van Vonderen MG, et al. JAIDS 2009;50:153 — Hechter RC, et al. Atherosclerosis 2012;223:433



HIV AOIMQ=H KAI XPONIA ®AETMONH

H xpovia pAeypovn dtatnpeitatotnv HIV Aoitpwén kat uttdo ART

Elvall tpoyvwoTtikog rtapayovtac avénuevng 2N kat Bvntotntog

Karotec pAeypovwdelc odol iowc eival povadikeg yio tov HIV

MNpwiun Kat toxupn ART: peltwvel pAsypovn

Avaykn Kot AAAwV BEPaTEVTLKWY TTOPAYOVTWV
- avTLPAeYLOVWOELC TTAPAYOVTEC;

MeAAovtika: iowc¢ avoooBepareia, epBoAia, CAR-T cells

Hsue PY, ID Week, Boston, October2018



NMAOOIENEIA KAPAIATTEIAKHZNO2OY 2THN HIV AOIMQ=H

[ Treatment disparities for cardicvasoular disease risk factors or

lack of access to care increases cardiovascular disease risk HIV
3 Mo HIV-spedific dinical guidelines for ardiovascular disease risk 4’
pradiction means risk is underestimated
- S Poor antiretroviral therapy
Activ tion
e replica adherance
Antiretroviral ¢ ¥ ' Hazardours alcohol
therapy Dyslipidaemia Immune daficiency Microbizl translocation  — EnnEAmption
side-effects or Liver disease or
towicity hepatitis Cvines
Opportunistic Infections Cytomegalowvirus
II . ¥
Srnnkjngnmn 1 Immune activation -
e = f Endothelial activation
Diabetes
> | Lipodystrophy v
Dbeesity Inflammation Depression
¥
Polypharmacy ¥ ¥ ‘L
m'fﬂ'?el dar Endothelial dysfinction Thromibosis Myocardial dysfunction
Atherosclarosis
] 1 . r
Coronary heart Ischaemic stroke Peripheral artery Heart failure
disease disease
# Cardiovascular diseasa [
| Sudden cardiac death

So-Armah et al, Lancet HIV 2020




HIV AOIMQ=H

KAI ZTEDANIAIA NOzO2



KAPAATFEIAKRN N2 (KA (RN ACHIVIQIS 7

:
VY o o a - a AV 2\ w od & o | L AR \V I & =
JLKOL I OO0vVoviEe. KLYOUVYOU ¢
| l y

\ YnepyAukatipia
N£ot tapayovTec: IlvoouAwoavtoxn*
Lp(a), CRP, IMT, kot

AN

AwBATng

nyyELAKO EVO0OnAL0

TAyvwotn n akpBng cuvelodpopa *MetafoAko cuvépopo




Tunot OEM og atopa pe HIV

US CNICS cohort MeA£tn 571 olyoupwv/ miBavwy enelcodiwv epdpaypotoc puokapdiou, ot
26 909 aoBeveig pe HIV

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

* OPIZMOI
* Ta o kowa attior OEM tumou 2 T
i ZI”]LlJI"] (35%) *  TIPOKUTITOUV QLUTOLLATO. OO
s , " aotabela TG abnpWHUATLKAG
* Mpoodatn xprnon kokaivne / kpak (14%) mAdag.
! ’ ’ e OEM tU 2 Ml (T2Ml
* Ta dtopa pe OEM tUmou 2 vs tumou 1 s Ll
*  Elval (SEUTEFI)EUO\’/T(I O€ alLta
* Mo veol (<40 etwv: 16% vs.9%) Sl opERKAIam Ol Y
aOnpwpatwon,
* Mr] KCXT[VLOTF:C (47% VS. 35%) *  OUUTEPLAQUPBAVOUEVNGTNG
, 3 3 UTIOTAONG, TNG LUTTOELOG KAl TOU
* XapnAotepa CD4 (230 cells/mm3 vs. 383 cells/mm?3) EMQYB|LEVOU OTLOCHOU, J
, , , OToTEAEOUA AU ENUEVn {NTnon
e XapnAotepa emnimeda Autdiwy 0EUYOVOU | MELwLEVN TEpOodOpG.

* XapnAotepo deiktn Framingham (8% vs.12%)

CraneHM, etal.JAMA Cardiol. 2017 ;2(3):260-267.



MPOZAIOPIZMOZz KAI EAETXO2

KAPAIATTEIAKOY KINAYNOY

2THN HIV AOIMQ=H



MPOzAIOPIZMOZ KAPAIAITEIAKOY KINAYNOY

KAINIKA
* Métpnon Autdiwv

* MapadoolaKol TaPAYOVTEC
KivdUvou

* Napayovtec tou HIV

EPEYNHTIKA

* AoB£otio otedpaviaiwv aptnpLlwyv
(Coronary artery calcium score)

* Mayxoc Eow-pécou xrtwva - CIMT
 Aciktec AstovpyiogevdéoOnAiov
* FDG-PET

* Aciktec PAEYUOVAC



2uykptikoc tivakac: CVD Risk Calculators

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

Characteristic

Diabetes
Race/ethnicity

Social deprivation
Hypertensiontherapy
BMI

Family history of premature
CVD/CHD

Chronic kidney disease
Atrialfibrillation
Rheumatoid arthritis

(YrtoAoyiotéc kKivéuvou)

ACC/ Framingham

AHA SCORE
ASCVD Ml CVD
v v
v
v v v
v v
v

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

QRISK2

AN N NN

AR NN

JBS3

AN N NS

AR N

ASSIGN

v

v



O kapdrlayyertakoc kivouvoc urtoektipatatl o HIV (+)
orto touc urtoAoyiotec Kwvduvou (Risk Calculators)

* CVD risk scores calculated with data from 2006-2009 for ptsin Partners HealthCare System
Cohortl1]

Framingham Risk Scorel!! ACC/AHACVD Risk Calculator(l
25~ 25 -
n=2270 n=2152
= 204 ~ 20+
S S
% Observed % Observed
x 157 g 154
= =
e e
w104 1 10-
5 5
O O
5 5
Predicted Predicted
0 ] ] L} 0 | | |
<25 2.5-4.9 5.0-74 7.5-9.9 <2.5 2.5-4.9 5.0-74 7.5-9.9
5-Yr Predicted Rate (%) 5-Yr Predicted Rate (%)

= An outpatientstudy cohort (n = 2392) had similar findings of underestimated CVD risk (15% to
25%)!2]
1. Regan S, etal. 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, nAia, kamviopa, XA, OLKOYEVELOKO LOTOPLKO
CVD, ouotoAwn A, oAwn xoAnotepoAn, HDL ko

aplOuocg CDA.
D:A:D (F) full model

*  EmutAfov: aBpolotikn €kBeon og Pl, aBpoloTtiki
€kOeon oe NRTI ko tp€xovoaxprion abacavir

Amnotéleopa:

* Ta éexwplotd povtéla npoBAEMOUV TOV Kivouvo

CHD, MI kot cUvBetou CVD
* 5-gtni Kivbuvo yua CVD

To povtélo D: A: D (F) toxUeLyta HIV+ dtopa nAkiag 18-75
ETWV, L€ 0UVOALKN €kBeon NRTI €w¢mepimou 8-10 xpovia kot
€kBeon Pl éwgmepimou 5-6 xpovia. H xpryon o€ peyalutepn
€kBeon B 0bnynoeL oe UTEPBOALKEC EKTLLLI OELG TOU KLVOUVOU
CVD. lNa atopa mou sival oAU ektebelpéva og ART, cuvioTatol

n xprion tou povtédou D: A: D (R).

CHD, coronaryheartdisease; D:A:D, Data Collection on Adverse Events of anti-HIV Drugs; HDL, high-density lipoprotein; IDV, indinavir sulfate; LPV, lopinavir.
Friis-Mgller Netal. Eur J Cardiovasc Prev Rehabil2010;17:491-501.

Age/gender/height/weight

Currentor previous cigarette
smoker?

Diabetic?

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

Years taking IDV
Systolicblood 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
CVD

CD4 count
Current ABCuse
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)

Yes/ No

(2.59-10.47 mmol/L)

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

Yes/ No

90-200 mmHg

[MpoTeiveTal augnon TnNG
EUPIOKOMEVNG TIMNAG KIVOUVOU KaTa
1,5-2 @OPEG So-Armanh et al, Lancet HIV 2020

Yes/ No

Raffi F, et al. AIDS 2018. Amsterdam, NL. Poster TUPEB(098 51



AEIKTEZ OAETMONHZ — KAPAIAITEIAKH AMNEIKONIzZH
Mnopouv va Bonbnoouv;

Agikteg PAEYHOVAC
* hsCRP, IL-6, D-dimer

Aneikovion: CV kivéuvocg kot mpoodocg abnpwpdtwong
* Triplex kapwtidwv: CIMT
e CT: CAC and CTA

 Brachial artery reactivity testing: FMD (flow-mediated
vasodilation) kat Asttoupyla evboOnAiou

e PET kal aptnplakn dAeypovn



= MeyaAUtepn T-KUTTOPLKN 50 -
gvepyornoinon og HIV+ uno
aywyn vs controls?!

= Auvénuevn LPS og HIV+ umto

% CD38+HLADR+
CD8+T Cells

aywyn vs controls? T
L il
e
" Au&NLEVOC LOTLIKOC 0 ; -
' ' HIV + HIV + HIV -
napa\’/ovraq o€ HIV+ uro XL ART IO ART - 132)
aywyn vs controls? (n=82) (n=65)

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



O BroAoyikoi deiktec pAsypovnc eivort
avénuevor o€ HIV(+) akopun kat urto ART

Adjusted Percentage Differences in Biomarkers of Inflammation and Immune Activation
in HIV-Positive Pts and Uninfected Individuals*t
(MACS, 1984-2009)

100 -
HIV suppressed HIV suppressed
80 relative to ART naive relative to HIV uninfected
60 -
S 40.-
3
c 204
Q
2 ol - e
a
-20 -
-40 -
_60 \Q | ({/\I '\qug..ol\:lll Q:I/Ié{I \%IQ,OIQ/\QI (.OQ'-IQQ IC)\/(I/I\;Q)IQ\D‘IC)%Q | '\\ IQg | '\%I\(bgl\/fbl \(bl \/\IO\P(I
v N v s N\ v / N YV Vv

*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 ®OAETMONHZ ( IL-6, hsCRP, d-DIMERS)
2XETIZONTAI ME AY=HMENO KAPAIAITEIAKO KINAYNO

Meléteg SMART & ESPRIT, N= 4304,

10

?/,.—&

R

—

Cardiovascular disease, HR (95% Cl)

0,1 ~~

il
=

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
All-cause death

Mor-AIDSrelated, nonviolent,
unintentional death

Progression to AIDS
Cardiovascular disease event

Mar—AIDSdefining malignancy

IL-6, HR (96% CI)

hsCRF, HR (95% Cl)

D-Dimer, HR (95% CI)

2-Fold Higher
Level
1.64 (1.41-1.93)
1.77 1.B0=210)

1.32 (1.07-1.62)
1.40 (1.17-1.67)
1.31 (1.07-1.61)

Athf1 st
Cuartile

3.07 (1.70-5.55)

6.31 (2.668-14.83)

1.63 (83-3.21)
3.34 01.66-6.70)
312 1.42-6.84)

2-Fold Higher
Level

1.29(1.17-1.42)

1.3001.16-1.48)

1.07 (.94-1.21)
111 (.99-1.24)
1.16 (1.02-1.32)

Ath/1st
Cuartile
2.73 (1.56-4.69)
3.10 (1.59-6.05)

1.35 (.74-2.48)
1.89 ((99-3.63)
1.68 (B6-3.28)

Borges AH et al, J Infect Dis 2016

2-Fold Higher Ath/1st
Level Cuartile

1.32 (1.14-1.52)
1.30 (1.10-1.63)

3.00 (1.61-5.59)
3.38 (1.62-7.08)

1.35 (1.12-1.863)
1.22 (1.04-1.43)
1.09 (91-1.31)

2.20 (1.07-4.50)
1.80(.98-3.29)
1.03 (.65-1.94)



Ol AEIKTEZ ®AEITMONHZ ( IL-6, hsCRP, d-DIMERS)
2XETIZONTAI ME AY=HMENO KAPAIAITEIAKO KINAYNO

Table 3 | Associations of inflam matory and coagulstion blomadkers with morality in HV infectdon

Study (year)  Study population Mumber of Follow-up Findings Ref
patients
SMART (2008)  Patientswith well-controlled HIWV LAT2 300 person-years  ® IL-band o-dimers levels in platima wene strongly ©T
imife tigan: colwart Fronm 33 ¢ ountries associated with all-c ause maortality

# |L- & s CRP amd o-dimers levels inplaima vere
msociated with incressedrisk ol CVD

FRAM{ 2000 Patients with HIV infec tion L, 5 yEArs Filar imscsgpen and CRP levels wene strong amd -
independent predictons of morality
ALLRT | 201 4) Patiemts with HIV imfec tion whohad 143 A b el e High IL-6, sTHFRL s TH PRI ard o-dlimer levelsin —
achieved virolog ical sup pression ART i tiaticn plasma and KT ratio at 1year wene associ ated
wilhim 1 year alfver ART i nitiation wi thimoreased risk of non-AI05 evanls
WACS (2016 Pat et weith HI i mfese ticn and 2350 B years HINV infectionwas asioc sled with elevaved IL-6, —
imclivi duals withwsut i mlec tian S0 14 and o-dimer levels inplasma, which are
aasor i besd v th mer ali ty
MACS (2018  Patieniswith well-controlled HIWV B Lip to 18years IL-& and sC0 14 Leveds in plasma were predict ve —
imife tigan of morality
START{ 2017 Patients with HI' infec tion: cobhort 4 32 years B aseline IL-6.and o-dimer levels inpl sma —
froam 35 oownt ries were ssociated with the risk of AIDS, seriows

o m-AIDS events or death

M FT_ antiretros @ | therapy; CRE C-reactive proteing OV candiovasc ular dise ase; hel RE high-se nsitiity C-reacti ve protbeing KT, ynureninetryptophan; sC04;
sofubd e T 4; sTHFRL soluble tumour nec :.'.:1Iar1-.'r recephor typee |k sTHFRIL soluble tumour neoms sfactorrecep vhor typee L

Hsue Py & Waters DD. Nature Rev Cardiol 2019



Acuuntwpotiki adnpookAnpwon o€ HIV+ ac0eveic

e Kapwrtideg (U/S)

— AuénueEvo maXoc Ecw-HECOU Xtwva kapwTtidac (0,04 -
0,15 mm?)

— Au€nuévn ocuyxvotTnTa KApWTLOWKWV TAAKWV (50 vs 23%)?

— Tayutepn Mpoodoc vooou oTo SLYaouo?

e Jtedaviaia ayyeia (CT)

— Auvénuévoc aplBuoc pn aoBEOTOMOLNUEVWVY TTAAKWV3™

'Grunfeld 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 —°PostWS, etal. 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 plaque!?!

ill]
100 - Coronary Atherosclerosis
P=.02

59.0%

34.4%

N B O @
o O O O O
1 1 1 1

Prevalence of Coronary
Atherosclerosis (%)

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

1. LoJ, etal. AIDS. 2010;24:243-253.
2  BurdoTH.etal. JInfect Dis. 2011:204:1227-1236.



Aptnplakn dAsypovn (ne FDG-PET)

o€ HIV+ urto Bepaneia

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

CORONAL VIEW CORONAL VIEW

N=27 HIV+ urté ART ( ‘
Mean CD4* =641 /uL R ‘
VL < 50 copies /mL & 1
Xwpic KapSLOAOYIKO LOTOPLKO B p

[EF]

Controls: 27 HIV- ywplic kat 27
HIV- pe aBnpookAnpwon

DAeypovn mapopola ekeivng twv HIV- ue aBnpookAnpwon
ZuoxEtion e sCD163 (6eiktng evepyomnoinong LOVOKUTIAPWYV — HaKpodAaywv)

Arnouoia cuoxetiong pe CRP ) D-dimer Subramanian S, et al. JAMA 2012;308:379



A¢&loAoynon tou KA kivduvou tou acBevn

1. ' EAgyyxocg via 2N 2. looduvaua 2N 3. loTopIKO
= OEM = [epl1pepIKn » Kdamviopa, YépTaon
= ¥TNOayxn ayyeiomadeia = Aiaita, doknon, BMI
= [ponyn6cica " Avelpuopa KOIMIOKAG | = OIKOYEVEIOKO IGTOPIKS
mTapéupaon ota aopTng 2N
oTEQaviaia * N6oOG KApwWTIdWV = XapnAR HDL
* loxaipia puokapdiou | = Takxapwdng AilaBATNS | = Mérpnon yAukéZng /
OGT KoL AITTidiwv og

vnoiela*




ANTIPETPOIKA ®APMAKA

KAI KAPAIAITEIAKOZ KINAYNO2



H oxéon petaév touv kKwvéuvou CVD otov HIV
kot tn Oeparmneia tov HIV £xeL oxnua U

Taxela peiwon
LETA TNV evapén tng ART

x | Métpla avénon e tnv mapodo Tou Xpovou
oc Napadooiakol mtapayovteg KivdUvou
g Yuvexwopevn pAeypovi

o Odppaka?

Xpovog petatnv 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 [konomidis!, 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.

Ot aoBeveic pe HIV Aolpwén mapouotdlouv HELWUEVN EAQOTIKOTNTA 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)

2YZXETIZH KAPAIAITEIAKOY KINAYNOY KAl
ANAZITOAEQN MNMPQTEAZHZ (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 * 1,157 developed CVD
20.0- during median 7.0 years of
15.01 follow up
100 ] ] ] * IRR 5.3/1000 PYFU
c ol& } } { I I * l [ l * Cumulative exposure to

e 1 * 1 1 DRV+RTV, but not ATV+RTV,
3.01 associated with excess CVD

2.0 risk
T' ATV+RTV DRV+RTV * IRR 1.59 (1.33-1.91) and
0 T T T T T T T T T T T ! ! ! ! 103 090‘118 er 5
Cumulative years of drug exposum\/ ( ) P

years, respectively
0O 01 1-2 2-3 34 4-5 56 >6 0 01 1-2 2-3 3-4 4-5 5-6 >6
Events 824 75 49 41 26 46 34 62 909 52 51 44 39 17 18 27

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 67



CENTRAL ILLUSTRATION: Cardiovascular Outcomes Associated With Pro-
tease Inhibitors

with heart fablure (HF),

ritonavir-boosted protease
inhibitors increase cardiovascular
mortality and 30-day HF
readmission,

Among those living with HIV, I l
oV Mortality

who have bien hospitalized
30-day HF

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 ZTEDANIAIA NOzO2

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*

o Background: sociation Between Non-Calcified/
. ed Plaque and Individual ARVs?
— Non-calcified plagues may be more ABC 5

prone to rupture?3 -

- Non-calcified plagues are more £ *
common in HIV+ patients (MACS all g 2 TC A
male cohort)? g g °1cC —

§ % TOF —.-n—

* Objective: assessthe influence of ARTon £3 azr ———
early, subclinical atherosclerosis as EZ erv i
determined by coronary artery calcium °% v i
(CAC) scoringand coronary CT SRy ‘
angiography oy A

- Types of plague assessed: any plague, — —
c)allllcz:ified IOlaque and non- Y P 04 06 08 1,0 14 20
o p . q ! Non-calcified / mixed plaque
calcified/mixed plaque Odds Ratio (95% Cl)

* Fully adjusted models (inverse probability of treatment weights)

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

plaques was onlyfound 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) 2>

Microparticle production
increase ! (inflammatory
environment) %>

Endothelial

Hypercoagubility’

Khawaja A, etal. AIDS 2018, Amsterdam, NL. Poster
WEPEA014

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

Héloire F, etal. Thromb Res. 2003;110:173—-80
Taylor KA, et al. AIDS 2018. Amsterdam, NL Poster
WEPEA012

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
(withoutany platelet aggregation
in vitro) ®

Interruption of the NO-dependant
plateletinhibition by ABC
anabolite ®

70



ABC KAI KINAYNOz OEM

Association of ABC and TDF exposure with risk of CV events
(not a cross-study comparison —each line represents a separate study)

ABC association, risk®

of MI (95% CI)

TDF association

STEAL! (NR) CVD Event (8)¢ 8.3 (1.02-50.0) : ,’/% No association
SMART?2 (NR) MI (19) 4.25(1.39-13.0) : ,’,A'Z No association
North Carolina Medicaid3 (6399) MI (38) 2.70(1.25-591)f E .2'70 /—>
Kaiser* (31,211) CVD (178) 2.20(14-35) X .2.20
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) ! —gor
NA-Acc restricted pop.” (20,998) MI (93) 1.95(1.11-3.44) : .1'95
QPHID?8 (35,851) MI (125) 1.79(1.16-2.76) E .1'79 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
MAGNIFICENT10 (NA) CVD eventc(571) 1.56(1.17-2.07) : —.& No association
Swiss! (NA) CVD event< (350) 1.52(1.13-2.04) : g2 No association
VA - Desail2 (164,059) CVD event (934) 1.50 (1.26-1.79) E s
VA - Choit3 (60,588) CVD event® (501) 1.48 (1.08-2.04) \ —lL 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) : l1'27
VA - Bedimo?5 (76,376) MI (278) 1.18(0.92-1.50) -E—lm
FDA16 @ o 5‘7‘23)2 e MI (24) 1.02(0.56-1.84) .1 02
ALLRT/ACTGY? (17,404) MI (36) 0.70(0.2-24) .0'70-

0 aHR or RR 2 3 )

2MI, 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; M, coronary artery surgery, PVD, ischaemic stroke, deep vein

thrombosis; © Ml, stroke, percutaneous coronary intervention, and coronary artery bypass surgery;

f association 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, ] Acquir Immune DeficSyndr 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 Jet al. IAS 2013 #MOPE070; 12. Desai M et al. CID 2015;
13.ChoiAletal. AIDS 2011; 14. Lang S et al. Arch Intern Med 2010; 15. Bedimo Rl 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 kat kivéuvog KA vocou: ZUVoALKa amoTteAEopaT

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

1.84

Overall Results

Type 1 MI " .

Type 2 MI

Adjusted for FRS

I
0 1 2 3 4 5

e 7 kKAwikécotic HMA (N = 8.265 navw amo 29.077 PY) ou apytoav tnv ART ato tov lavoudplo Tou
2001 €wcto AekepBplotou 2013
123 ouvoAwka emeloodta OEM (65 T1MI, 58 T2MI)

* Hrtpéxouoa/nmpoodatn (eviog £EL unvwv) xprion ABC auénoe onuavtika tov Kivbuvo eudpaypatog
Tou puokapdiou, To6oo ya T1 6oo kat T2 Ml

* H ouOXETLON GUVEXLOE PETA TNV TTPOCAP OV YLOL TOUC YWwoTtoug Kivéuvoug OEM
ocupnepAapBavouevng tng vedpLkng vooou kat tng Babuoioyiag kivduvou Framingham (FRS)

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



DHHS ART guidelines.

» Emtlhoyn apxLkng aywync o€ acBeveic pe avénuevo
kKapoLayyeLako kivouvo

» E€etaote TNV anoduyn touv ABC
» DTG-, RAL- fj RPV

» Eav erihe€ete evioyupevo Pl, to ATV pmopel va tvat
nPOoTLULOTEPO amo to DRV, aAAad ypeladletal

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

H enidpaon Twv avaoToAEwV LVTEYKPAONC oToV Kapdlayyelako kivbuvo dev €xel
aKOpN pocdloplodel. Hsue Py & Waters DD. Nature Rev Cardiol 2019




Auénon Bapoug

* MpwtoBepamnevdpevol * AAAayn (Switch) og LoAoyLKA KATEOTAAPEVOUG
— DTG oxetwll{opevo pe avénon Bapouc — INSTI pn oxetldopeva e avénon Papoug
— TAF oxetllopevo pe avénon Bapouc * Swiss Cohor [PS3/5] : p€tpla av§non petd ano aAayn
npog DTG

— Xwpic onpavtikn petafoAn: DOR vs

* AGEhIV Coghort [PS3/6]): (cay ) )
EFV 1st line (Orkin C Abs. PS 3/2) oghort [PS3/6]): xwpic abinon petd and

aAayn tpog INSTI

DTG AyvwoToC
A BIC 0 UNXOVLIOUOC
NpwtoBepanevopevol
AvEnon Nuvaikeg Malpn ¢puli
Bapoug t
AntwAela
Bapoug

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




ART KAI EMIAPAZH 2TA AINIAIA

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

To TAF av€avel ta Autidia aAAd Sev cuoxetiletal pe auENUEVO KapSLOYYELOKO
Kivbuvo €vavtL tou TDF Huhn GD et al, Open Forum Infect Dis 2020




ART KAI EMIAPAZH 2TA AINIAIA

Class

Protesse
inhibitas

NETE

NMRT

[ribesgrase
inhibitars

Dirug Effect on blood lipids

Alazanavir Increases HOL-C and decreases LDL-C
lesvacls

Drharunavir Inereases HOL-C levels

Fosamprenavir Hypertrighy ceri daemia

Ritonavirt Inereasss HOL-C lewels

Saguinavir MNewutral

Tipranevir Dyl pidaemia

Abacavir Increases total cholesteral LDL-C and
HEFL-C leeels

Lam ivasclime Increases total cholesteral LDL-C and
HEFL-C leeels

Tenoksvir imarate  Lowers LDL levels

i soxpor il

Zidonasdine Hypert righy ceridaemia

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

Mevi rag ine Mewutral ordeoreases lipid levels

Rilpaiy irin & Meutral

Drohuatesgravir MNewutral

Rl esyr i Increases HOL levels

Hsue Py & Waters DD. Nature Rev Cardiol 2019



AAANnAemudpaoceic poapudakwv ART mpwtng ypoLRAG
KOLL UTTOALITLO OLLULLKWV TTOLP LY OVTWV

Antiretroviral Contraindicated Titrate Dose No Dose Adjustment

ATV/COBI Pravastatin
Rosuvastatin

EVG/COBI/FTC/TAF Atorvastatin

DTG or RAL

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




DHHS ART guidelines

e EmtiAoyn apxlknc aywyng o€ acBeveic pe SucAutdatuia
e Antoduyn

— PI/RTV or PI/COBI

— EVG/COBI

* MBavn emhoyn
— DTG-, RAL-, or RPV-based regimens
— TDF oxetiletal pe yapunAotepa emnineda Autdiwv vs ABC ny TAF

DHHS USA - ART guidelines. May 2018.



HIV AOIMQ=H
JTEPANIAIA NOzZO2
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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=ZEAI=H TQN NAAKQN

* Randomized 12-mo trial in HIV+ pts
on stable ART with LDL< 130and>1
coronary plaque

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

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

* Reduced overall plaque volume,
includinglipid-laden plaques

* Reduced high-risk morphology
plaques

 Statintherapy safe and well tolerated

Plaque Progression in Proximal Left
Anterior Descending Coronary Artery
With Atorvastatin or Placebo

Atorvastatin Placebo

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



O pOAOG TWV OTATLVWV GTNV TIPWTOYEVT] TTPOANYT

e Meilwon LDL kot aviitpAeypovwodelc SpaceLg
= J delktwv evboBnAtakng SuocAettoupyiacg kat |, delktwv PpAeypoving

o J ayysltakwv cuppapatwv oe HIV- xwpic > LDL aAAa 1P CRP
* Atoppaoctativn oc atopa pe HIV xwpic ZN & LDL <130 mg/dL!:

= @ tou oykou tn¢ otedaviaiog mMAAKAC Kal |, Tou apltBpou twv MAaKwWY
ne avénuevo kivdéuvo ya pnén (CCTA)

= Lp-PLA2 (8eiktng ayyelakig dAeypovig)

 SATURN-HIV: PocouBaoctativn os atopa pe HIV xwpic ZN,
LDL<130 mg/dL kot P deiktec T-KUTTAPIKAG EVEPYOTIOLNONG
(CD8+CD38+HLA-DR+) 1 dAeypovng (hsCRP)?3:

= AvaotoAn mpoodou abnpwpaATIKAC VOoou KapwTidbwv (IMT)

= J sCD14 kot CD14P'MCD16+ (HeiKTEC EVEPYOTOLNCNC LOVOKUTTAP WV)

} Lo J, 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 | ! Am Coll Card 2020

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,”

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 BEUERINCE Investigators

ATAA TUBAR TTOAUKEVTPLKA TUXOLLOTIOLNLEVN LEAETN
N=464, HIV(+) ne urtepyoAnotepolatpio/ petktn vmepAutdotpia,
LOTOPLKO MEYLOTO AVEKTAC OTATIVNG

Evolocumab 420 mg im vs placebo — €éAeyxoc aopANELOC / ATTOTEAECUATIKOTNTOG

o
o

0.4
0.2

-0.2
-04
-06
-0.8

Week 24, mg/dl (SE)

Median Change from Baseline to w

AvaotoAeic PCSK9

H

0 mg/dl

-0.1 mg/dl

W 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 AOIMQZ=H KAI MH IZXAIMIKH KAPAIAKH NOzOz2

KAPAIAKH ANENAPKEIA



HIV-MYOKAPAIONAGEIA (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 (i) Subclinical diastolic dysfunction with increased
(ii) Undetectable viral load (iii) ART toxicity strain patterns

(a) AZT-induced cardiomyopathy

Awadyvwon: - Yrepnxoypadpnua, MRI, BNP (dtaAuto ST2, anti-a-myosin)
- Acadny SlayvwoTIKA KpLtApla i KateuBuvtnpleg odnyieg screening

Lumsden RH & Bloomfield G. Biomed Res Intern 2016



HIV AOIMQ=H KAI KAPAIAKH ANENAPKEIA

Antiretroviral Opportunistic
therapy me{'tmn
— | Auto-immunity
B x‘

HITGIEH-DI".I DRIA

A A
H EART FAILURE
Autonomic
dyﬂunm

'| | Micronutrient ‘l‘nhnc:n
l EtOH abuse ] ? deficiency use

Bloomfield GS et al, JACC 2015




HIV AOIMQ=H KAI KAPAIAKH ANEMNAPKEIA
O PONOz THZ MRI 2THN ANIXNEY2zH 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 76414 0.39
(ml/m?)
LVESV indexed 2247 2548 0.02
(ml/m?)
LVEF (%) - 7. 684 6 <0.001
LV mass indexed 54411 58411 0.02
lg/m?
Pericardial effusion{ummmmlp 19 (21%) 58 (57%)  <0.001
Lategadolinium enhancement 15 (16%) 84 (83%) <0.001

lvwon, mepwapdiakr) culloyr

LV, left ventricular; LVEDV, left ventricular end diastolic velume; VEF, left

ventricular ejection fraction; LVESY, left ventricular end systelic volume.

FIGURE 1. Pericardial effusions, lategadolinium 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 AYZAEITOYPT1AZ
KAI KAPAIAKHZ ANETAPKEIAZ 2TOY2 AZOENEIZ ME HIV AOIMQ=H

HIV-RELATED HEART GENERAL MECHANISMS PRE-HEART FAILURE
FAILURE RISK ENHANCERS OF MYOCARDIAL INJURY PHENOTYPES
_ HYPERTENSION
VASCULAR
STIFFNESS, e mmmmm e ——— e
: CHRONIC o
.. ARTUSE CORONARY [ ™==-._ N
G - MICROVASCULAR - MYO;ARDIAL
i _ DISEASE DYSFUNCTION
e INFLAMMATION, & IMPAIRED L
poqemienin ol - .. RELAXATION Py
gl ISCHEMIC HEART
DYSLIPIDEMIA DISEASE & ‘
H IV = > <A MYOCARDIAL s ==
i L INFARCTION FIBROSIS
ACUTE OR HIV MEDS, _ SSOAR W
CHRONIC OYSFUNCTION, ”
YSFUNCTIO TOXIC DAMAGE TO
- THE MYOCARDIUM VALVE d
———— OBSTRUCTION &
CO-INFECTION, REGURGITATION
ENDOCARDITIS ,'
“\\ VALVULAR DISEASE CARDI‘AC .'_'
INFLAMMATION, DYSSYNCHRONY,
CRITICAL ILLNESS RS FAST/SLOW
S 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

EmumoAaocpog Mewwvetal pe tnv avénon tng  Auvéavetal AOyw HeEYAAUTEPNC

ART erPBilwong
Tumnog KA Kupiwg ouotoAikn-HFrEE 2uyvotepa KA pe dtatnpnuevo KE-
(Heart Failure with reduced HFpEE
ejection fraction) YrtokALvikn StaotoAlkry SuoAeltoupyia
AttioAdoyia HIV + kalpookorikee Aotpwéelc  tedaviala voooc,
dAeypovn), SLatpodLKeEC Strain kol umteptpodia ap. Kolkiag
eM\el el Muokapdlakn tvwon Kol oTtedtwon
HIV-puokapblonabela Autoavoola Y. QUTOOVTLoWHATO

XaunAa CD4, upnAo HIV-RNA  ART mty zidovudine,
OVOOOAOYLKN EvEpyOTIOLNON

Endavion Otela Xpovia

Oepaneia ART + Bepareia KA Oeparmneia KA

Mpoyvwon MNtwyxn xwpic ART Onwc og HIV-opoapvntLkoU
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



AATOPIOMOZ ANTIMETQNIZHZ KAPAIAKHZ ANENAPKEIAZ 2THN HIV AOIMQ=H

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

1. RAAS Blockade
zmmm&ssm-mum

3. Statin Therapy

4. Smoking Cessation
5.Weight Loss {Diet & Lifestyle)
6. Suppressive ART (favor INI over P1)
7. Future Immunomodulatory Meds

Sinha A & Feinstein M. Prog Cardiovasc Dis 2020




ANTIMETQMIZH KAPAIAITEIAKHZ NOz20OY

2E AZOENEIZ 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 %gs_ential ;
medicines an

technology

GOING
BEYOND

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



H BeAtiwon twv mopayoviwyv KivOUVoU HELWVEL TOV
KapOLayyeLaKkO Kivouvo o€ nAkiwpEvouc HIV-opoBeTikoug

* Effective treatment of modifiable risk factors, such as smoking, cholesteral,
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 =
&
3 . Reducing systolic BP
g _-* Reducing cholesterol
S 4-
o)
- >
o O . )
N 3 ¢4 S Smoking cessation
z S e
I D ot
‘; 2 1 T e
c 1 = L e
| e
o as®
0 -
! ! ' ' ' \ Acadnc o poho
40 45 50 55 60 65 d)nc ,p S
Age (Yrs) NG AOTUPLVNG
*Reduced by 1 mmol/L. TReduced by 10 mm Hg. Suchindran$, et al. Open
Petoumenos K, et al. HIV Med. 2014;15:595-603. Forum Infect Dis 2014




KateuBuvtnplegc odnyiec mpoAnyng
kapolayyeLtakoU Kitvéuvou

Kdamwopa

ExTipnon Tou kneblvou CVD oTa enopeva 10 xpdwvia

¥

ZULBOUAEUTIEN OYETIKO UE QAAQYEC OTN HOTROMN KAl TOW TRONo
Jonc os dhouc Toug acteveic. MBavae, Tpononoinon Tou
OVTIDETROIKOU OxAaToC 2av o 10sThC KivBuwo: yia OVD =109

w

SOy pIoT TWY TRONOnoIN@pny napayovTuwy Kiedinog 00

I

|
ApTnpiakn] nison

k2
SEQANSUTIET Oy av:
gusToMAKT AM=140 R
duoroikn AM=20mmHg
(=itkd av o 10smic Kivouvog =
10%4a)

W

Iroyoc™
ZugToMkKr All=<130

AigomoMEn AN<80

Eepansia

|
nAgn
¥

Texunppev OVD povo

o
Evoxoc— AfY
w
Na sEeTaleTal Xoprynan
Hepansiag pe
aksTUAooOMEUMED 080 75-150
rrg (il

|
Zakyopo
J

EmiBePaiwon Z.A. ko Bepansia
LE DiaTpogpn Kal q?upuuxmmui
Y 0YT)

b

ITOYOC
HbA1C 6,5-7,0%

b

Bepaneia

1
Manitha
W
EEpanNEUTIET ayuyT] 0 av:

Tpmnpmyé'un C'ul'Dn A
Tunow 2 1 10smc kivouvoo

WD = 10%
W
Froyxog * ()
2yevTic 1yevtig
npogpohka  npogiio
Enn En
noAd 1
KIvonvou
Lo <55 <80
(mgy/dl)
non LOL =85 =115
(mgy/dl)

EACS Guidelines v. 10 November 2019. EAnvikéG kaTeuBuvtApieg odnyieg EOAY, 2020



CVD & ART - Guidelines

E¢lowon Framingham etnoiwg

Tpomomnoinon ART av o
10etRi¢ kivbuvocg ylia CVD
>10%

1. Avtikataotaon Pl/r pe NNRTI, INSTI
N dAAo Pl/r tou elval yvwoto otL
TPOKAAOUV ALYOTEPEC LETABOALKEC
SLatapaXEC

2. Avtikataotaon ZDV ry ABC pe TDF
xpnon evoc NRTI- sparing oxAMotog

} EACS Guidelines v. 10 November 2019. EMnvikég kateuBuvtpieg odnyieg EOAY 2020



HEOR

2UYKPLON OTPATNYLKWYV YLOL TN MELWON TOU KvdUvou
endppaypatoc tov puokapdiov os acBeveic pe HIV

MI Rate Reduction (%) Comparison
Across 4 Interventions
Intervention Type

Baseline Ml Rate
(no intervention)

HIV+ Patient Base Case Profile:50 years old, Male,
on ABC, smoker, w/ hypertension, w/ hyperlipidemia

2 Prescribinganti-hyperlipidemia medication

3 Prescribinganti-hypertensive medication

MI Rate (X/1000 patient-years)

H avtikataotaon tou ABC €xelL peyaAUtepn enimtwaon otov Kivbuvo tou Ml armo Tig
nopepBaocelc ov Baoifovral AMOKAELOTIKA OTNV TPOOTIABEL TpOTTOTTolNCNG TOU

KolBEva arto Touc TPELS TtapadooLakoUC Ttap AyovTEC KLvOUVOoU

} 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 PO zAI O Plz Moz KI NAYN OY

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

- Age 40-75 with Diabetes? NA CvD-MNPOAHWH
AN/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 f . A X 7 SO 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 Ml et al’ American Heart Association
- Inselected 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

Hsue Py & Waters DD. Nature Rev Cardiol 2019



KATEYOYNTHPIEZ OAHTIEZ ANTIMETQIMI2HZ KAPAIATTEIAKHZ NO2OY 2THN HIV AOIMQ=H

Cardiowasoubrdisease sk Tobaco Hypertension Diabsetes [ryshipidasmia Drug Interacticns
presfiction
Kerrya Mabomal Mo HWY - speafic Mo HR. speafic s im general Mgy gluoose at Hummens fasting lpads at Yes; antitypertense
Guidelines for recomimenidation recomymenida o population with bazdlire and then bazzfine and anrually if drugs interactingwith
management (B8 intemctions of
! i
with ART
SouthAfican “Thereis novalidatedrisk Mo HIV-spedific Mo HIV speific Mo HW - spedific Full lipogamrecommended  Yes; fipid lowering
dydipidaernia quideline  scome for HNV.infected back  recommendabion remrmendation recommendation after ART inibation; repeated  drugs inkeractingwith
(#01E) and Mational Sonuth Africars; Framingham at 3 months after starting ART
Consolidated HIV risk ahles may be sed to proftemse inhibitor and
Guidefines (2015=*  aid dedsion-making™ periodially thereafter
Malrari HIV Testing Mot addrewsed Recormmiends stopping Hzsens blood premare Recommaends Mot addressed Mot addreszad
Services Guidelines smaoking at ART initiation; repeat  screening 2s part of
[@oaGy™ annually; identified hypertersion
spedfic blood pressure  management
thresholds: estyle
changes or
phammacothempy
management
Infections Dizmmns Cororary heart diseaserisk  Recommaends smicking Elood presure chede Consider NHANES Recommaends fasting lipid Yes; lipid kowering
Socety of Amena HY  assessment recommended cesmtionaspartof requibr annually inall patients  Hbé, ootoffof 5-8%;  profie 1-3 montfsafterand  drugs interacting with
Guidelines 2013)" but nok specified; patient eduabion thedt fasting plawma before AR T initiation; ART
Framinsgiami risk scores ghucose and HiAlc management par MCEP
asumed given reference to orery b-12montte guiddines
MCEP guidelines
hmiricn Heart Proposes upwand Emoking cestion and Mo HIV. specific Mo HW. spedific Lifestyle optimisation; Mentioned with
Aemodation Saterment  adjustment of risk online resources recommendation recomimendation phamacotempywithastat reference toonline
on HIY and assemment by 1.5-2-times love, go siow strateqy becuse  resource; interaction
Cardiovascubr usng ACC AR ASIVD risk of side- effects of lipid lowening
Dimegmat estimator inithe presence of drugs, anticoaguiant,
risk-enfancing factors andlh AT
Eurcpaan Al05 Jinial ~ Famingham scone ewery Provides screening Extensive sk Diagnostic criteris. Risk asseszment algorithm Yes; antiypertense
Socety Guidalines bwnyears inmen (-40yearsy  algorthm, trextment amemment dgorithm; sk asesment drugs and chalesterl
Version 9.1 200LE™ arsd women - 50 years) strategies mobvational includes dnig algonthm, and lowrening drugs
without crdicvasoulbar cognitive befaniousl sequencing algorithm  managemint st ng with ART
disease: HWV. spedific counsaling, and algonthm
mloltor s atematives phamacothenpy
Eritish MW Assooaton  QIRISES for patents aged funditable targets indude Bnnial soreens for Armual soeens for #innual soreens for thosewith  Becommend all
guidsines 20019 =0 years annaally if no |patients with a smoking thosewith Hhome with established ardiovascular midications to be
interirmn update}* wastubr desss history documented inthe  cdiomsolar disease  cediovasoular dizesee  diseaseand 2t increcei sk reviewred and
last 2 years {(90%) and blood  and at increased risk andatinoemsedrisk  [10vyear sk 10%); high- domumertted at each
pressre recorded inthe last  (10-year risk - 1008 [LO-yearmsk=10%)  dose(B0mg)atonastatinfor  dinicvisit to identify
15 maonths (9008 established ardiovascular potenitial drug-drug
diszase interctions

Recoemmendations in selecten HIV.-care quidelines from sub: Saharan Africy, Sorth & menics, and Eweope. &FT= anbnetrovinal therapy. NCEP=Sational Centers for Exvisonmental Prediction. NHANES=Rational
Health and Mutrition Examination Sureey. ACC=American College of Cardioioqy. & HA=-American Heart Amncition. ASOV D-atherosdenctic amioasulr dsezse. [RISE-Jualty Cardiovascular Rk Score

So-Armah et al, Lancet HIV 2020

100



2TEDANIAIA NOzOz KAI HIV AOIMQ=H

* YYnAotepn enintwon ZN og HIV(+) vs yeviko mAnOucpo
* O KOPOLAYYELOKOC KivOUVOG oXETLIETOL ME:
- TapadocLaKkoug mapayoviec Kivduvou
- tnVv HIV Aoipwén aAAa kat tnv ART
* H mpwipn évapén ART eAATTWVELTOV KOPpSLAYYELOKO Kivouvo
* Oplopéva pappoka tng ART avéavouv ta Autidia
* Ol OTOTLVEC LELWVOUV TOV KapdLayyeLako Kivéuvo



HIV AOIMQ=H TO 2021

m H ppovTida Tou HIV opoBeTIKOU €ival nepav Tng
OUVEXOUC anAnc KataoToANG TOU IIKOU (pOopTiou

KatanoAéunon embénuiog

MoalkpOXPOVI OLVTLUETWITLON

uyeiag

H Avixvevon adlayvwotwv W Mpeaokwv mMAnOuopnag
0pOoOETIKWV W Endavion

N Apeon évapén ART OUVVOONPOTATWV

W Oepaneia LoovuTOL ME W Noool nou
npoAnyn oxetifovtal HE TNV

W Awatipnon o€ ppovtida ART




2A2 EYXAPIZTQ




BACK UP SLIDES



Ynéptaon: Atayvwon, 2tadlomoinon Kot
AvTIHETWTULON

Ahhol TTapdyovTES
KIVEUVOU, QOUPTITWHATIKE
BAAEN opydvwy i vooog

Xwpig dAhoug TTapayovTeg
KIvEUvou

1-2 TrapdyovTeg KIvBUvou

2 3 TupdyovTeS KIvBivou

BAdpn opyavwy, XNN
ortadiov 3 [ SlpATNS

ZupmTwankn KAN, XNN
oTadiov Z 4 | SIAPRTNS
pe BAGBN opydvwv/
TapAyoVTES KIVEUVOU

ApThnpiakn migon (mmHg)

Ynhr QUTICAOYIKT
ZAM 130-139
H AAIN 85-89

« Kapia mapéppacn yia AN

- Adhayéc TpoTTOU ZWwng
- Kapia mapépBacn yia Al

= Alhayéc TpoTToU Zwig
= Kapia mapéupacn yia A

= Ahhayéc TpdTToU ZWwiic
+  Kapia mapéppacn yia Al

= Ahhayéc TpdTToU ZWwiic
« Kaopia mapégpaaon yia A

ApTnplakn Tieon (mmHg)
Zradiou 1 uTrépTaon

ZAIN 140-159

AA 90-99

= AMhayec Tpdmou fung”
YO APKETOUG PAVEC

= MeTd TTpogBinkn aywyng
yia Arl-otoyo < 140/30

- AMhayéc Tpdmou fwnc
it ApKETEG eBOOPADEC

= META TTpoaBnKn aywyng
yia Al-otdyo < 140/90

= AMhayéc Tpdmmou fuhc”
IO CpKETEC EROOPADEC

+  MeTd Tpoc8niKn aywyng
yia All-oTdyo < 140/90

- AMG‘{.E(; TpoTTOU qtur']g '
«  Aywyn yia Al pe atoyo
< 140/90

- AMuv?:grpdrmu @r'!r;“
* Aywyn yia Al pe aT0X0
< 140/90

ApThplakn migon (mmHg)
ZTadiou 2 uTTépTaan

ZAM 160-179

| AA 100-109

+  AMhayéc TpaTTou Jwiig
y1a apKeTEG ERDOpGDES

+ METG TIpOTBIKN aywyrig
yia AlM-oToye < 140/50

«  Ahhayég TpoTou Juwrg
Y10 apKeTEG ERDOpGDES

+ META TIpOTBIKN aywyrig
yia All-oToyo < 140/90

« AhhayEc TpdTTou fwnig’

= Aywyr yia Al PE oToy0
= 140/90

= AMayéc Tpdtmou fwrig”
« Aywyn yia AN pe oToy0
< 140/90
. Mhuvf:g TpdTTou (mr'](;- :
+ Aywyn yia Al ge oToyo
< 140/90

Aptnpiakn migon (mmHg)
Z1adiouw 3 uTépTaa

ZAM =180

i AAM = 110

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

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

= Ahhayéc TpaTTou Zwnc
= Apeca aywyr yio Al e
oToY0 < 140/90

= Ahhayéc TpoTTou Zwnc
« Apeoa aywyn yia Al pe
aTayo < 140/90
* ANAayEC TPOTTOU Gwng
= Apeca aywyn yia Al pe
aToyo < 140/90



Yriéptaon: Awaxeipton AAnAouyiag
(DQDUQKU)V i Mepwol avogToleis StavAwv

Emihoyn aywyng' yia dTopda He VEOSIQYVWOBNTU ApTNRICKN UTTEPTACT aofeotiou OL7\7\I‘]?\ET[L5pOUV

ehaylota pe ta ARVs, BA
DAPUAKEUTIKEG

< 55 ETWV > 55 TV ) padpng QUARC AMnAerubpaoelg petaty
OTTOIQGDATTOTE NAIKIAC Avtwimneptaokwy kot ARVs

ii. Atopa pavpng puAng eival ta

A C AbpKAVIKAG KOTOyWYNG i aro

1 0 TNV KopaiPikry kat oL pyadeg,
oo Aowatec N Kwelot

< iii. Neplpevete 4-6 eBoopddeg yla
VaL EKTIUAOETE AV 0 0TOXOG,
A+C=D ETUTUYXAVETOL, OV OXL
N TIPOXWPHOTE OTO EMOMEVO PR

ﬂpmﬂt’:mt{iv} ETTITTAEOV Glcupmlr.:ﬁ aywyn (T1.X. spironolactone) n e MO T UOLLON TNC UTEDTOONC OTAV
a-avaogTohéa (7). doxazosin) rj B-avaoToAéa (e.g. atenclol). art OLL'?OpUVTCL;L 4"] 5 qOL U OLFI)<OL Our'][(qll't el

lapaTTEUYTE OF EI0IKO ekmaildevon e8woU

A AvootoAeic MEA (m.x. perindopril) 1 xapnAoU KOOTOUG QIMOKAELOTEG UTTOSOXEWV AYVELOTEVOLVNG
(ARB) (mt.x.losartan)

C AntokAelotég dlavAwv aoBeotiou, mapaywya dwdpornupdivng (r.x.amlodipine). Otav éva
dapuako C rpotipdrol aAAd Sdev ival avekto, Umopet va xpnowomnotnBeiverapamil ) diltiazem

D Oswaltdika Sdovpntika™® m.x. indapamide ) chlorthalidonehalidone

* AuTO amokAeiel tig Otalideg (m.x. hydrochlorothiazide (HCTZ), kTA.)
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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.



OAHIEZ EACS [NA NMPOANHWH TOY KA
KINAYNOY

Kanviopa V ”'

AptnpPLoKn Tiieon  AVTLOLMOTIETAALOLKA Mukoln Amtida




2015: UN Millennium goal 6 to combat
HIV/AIDS (halt and reverse spread)

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

_ 2011: ART to § million but 7 million lack

2011: Treatment as Prevention }

mmmmm_

2008: Noble prize (LucMontagnier, Francoise Barre-
Sinoussi, Harald zurHausen) for discovering HIV & HPV

2007: gp120/b12 crystal structure

2007: First HSCT cure Berlin (CCRSD32)

| 2004: OraSure rapid/ multispot HIV-2 testing j

1884-1924: Zoonosis led to
human transmission
probably in Africa (1959)
1980

\\\“ I ///

1981: AIDS first detected in US

1983-1984: HIV-1 isolated
(Lue Moatagaier + Robert Gallo)

1985-1987: First ELISA/

RASLS

1987: AZT drug |

i

HIV clock 1995: Triple combination ART
///I \
I 1996: UNAIDS launched
2000 1996: HIV-1 Viral load (Amplicor)

- 2001: TrueGene HIV-1 genotyping, OpenGene DNA sequencing




«A&LOAOYNGoN TOU EMUTOAQAOHOU Kal Tou KvéUvou epdavions pun
oxetl{opevwy pe tnv HIV Aoipwén ocuvvoonpotntwv o€ evAAka HIV

opoBetika atopa otnv EAAada» KAPAIAITEIAKOZ KINAYNOZ

(FRAMINGHAM RISK SCORE)

61,3%

MH AIAGEZIMH
TIMH

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

Padtomouioc B kat ouv, 29° MaveAArivio Zuvedplo AIDS 2017



* HOPS cohort (The HIV Outpatient Study_USA)

H ouyvotnTta Twv cuvwoonpPOoTNTWVY HETAEL Twy PLHIVauEavel e tnv

NALKia

* Disproportionately greater increasesin prevalence of hypertension, dyslipidaemia, CKD and CVD with
ageing in PLHIV thansimilarly 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

60

50

40

Proportion of subjects (%)

PalellaFJet al. CROI 2017. #663.

Hypertension :
Dyslipidemia

Psychiatric, including depression

Chronic kidney disease

Cardiovascular

1

Chronic HCV

/ Diabetes

Chronic HBV

|

18-40... 41-50... 51-60... =261...

Age group at end of observation™



Kapéiayyeltakn voooc kat Ovntotnta o€ HIV+ atopa

. [A2]£urepr] un-HIV outia Bavdrtou og US (~ 15%) M kaw tpitn otnv Evpwrnn (~ 8%)

* OLBdvatot Aoyw CVD kupaivovtol and 6% éwc 15% oe Stddopec opddec (14

» KaBwc oL Bavartol tou oxetilovral pe tov HIV €xouv pelwBei, To TocooTo TWV
Bavatwyv arnd kopSlayyeLlokd voonpoto £xel auénBet !

* H amoAutn enintwon eucbpdvuatoq uu0|<ap6iou KoLl eercboO\LKoU enelcodiov
EXEL LELWOEL pE TN pelwon Twv mapayovtwyv KA kwvduvou, tn xpnon ART pe
KaAUTEPO AUTLSalLLKO TtpodiA Kal Tn BeAtiwon TG avooomraoto)\r]c; [6-9]

* H Bvntotnta ano CVD npocapUoopeVn otnV NALKIO LELWONKE ONUOVTLKA OE
aoBeveig pe HIV Aolpwén Kal LoOAOYLKI) KATOOTOAN
* HIV-1 RNA > 400 avtiypada / mL: 8,02 / 1000 PY
* HIV-1 RNA <400 avtiypada / mL: 3,99/ 1000 PY
* [evikog mMAnBuopog: 3,22 / 1000 PY

e 2T1c HNA, ta poAuvopéva pe HIV atopa voonAevovtayv yia OEM
* ‘Exouv upnAotepn Bvntotnta o olykplon Ue Toug paptupec (HR: 1.38, P =.04)
* 'EXOuV XOlLNAOTEPQ TOCOOTA ETEUPATIKWYV XELPLOpWY [10]

|. Palella FJ, et al. ] Acquir Immune Defic Syndr. 2006;43:27-34. 2. Lewden C, et al. | Acquir Inmune 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, etal. CROI2014. 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, etal. AIDS. 2014;28:1911-1919. 10. Pearce D etal AM| Cardiol 2012.



HIV KAl ZYNNO2HPOTHTE2

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

R\ Microbial
.+ Translocation

Loss of
Regulatory Cells

Inflammation

o) —i (08 I T Monocyte Activation \ \
T T Cell Activation N
T Endothelium Adhesion
Dyslipidemia
Hypercoagulation

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

Deeks SG, Lancet 2013



Ta yapnAa CD4+ kol ot mapadootakotl
nopayovtec kKivouvou mpodikalovv OEM

* Low CD4+ cell count independently predicts primary Mls

* 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 Mis

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-1RNAmodels (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 HOVOKUTTAPWY GTNV QVATTUEN
oONPWHOTIKAC TTAAKOLG

* O HIV padl pe npo-aOnpoyova Autidio mMPoAyeL TNV MAPOUGiol HopiwV
NPOOKOAANoNC ota evéoOnAla

* O HIV gvepyomnolei ta povokutTapa
e AUENON LETOVAOTEUONC TWV LOVOKUTTAP WV
* AUénon npooAnyPncotetdbwpévne LDL
* MNpoaywyn dtadopormnoinoncnpoc appwdn kutTapa
* Anuloupyla aBNPWLATLKAG TTAAKOLG

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



CENTRAL ILLUSTRATION Cellular and Molecular Mechanisms of HIV Atherogenesis

A. Cellular Players in HIV-Associated Atherosc

Kams, A etal J Am Coll GadDL 2017.69(25)3084-38.




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

s

TN

Higher presvalence of
traditicnal risk factors:
Smoking, diabetes,
Frypeérbindion,
hyperlipsdemia

Micrabial translocatson
Coanfection
Immaine actvation

; - '| |
e
Harmiful skde effecis
of combination

anfiretrdrsiral
therapy

- - i -‘-;' L on s by — T o T - --L v v .a . m
Tinterleukin & T D-dimwrs
Tumos Necrosis T Fibrinogen
T'fa-n-:-r
T Facuor Wi
T C-reactive protein T as
issue Factor
Agtivated
MOmaCyEes § von Willebrand
Meutroghil factor
@tracEllulas raps Platelet sotneation
| |

Inflammaticn

InflLammation

Coagulation disorders

Fersailini resEsnarse
Crslipidemia

Emndothedial
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 4% studies, 10341 cames B 71 studies 5373 cases C 20 grudies, 3062 cames
30—

0 0 ] 7]
o *4.1-"'
) h

|
—-—

-

|

Studies Participants Outcomes Risk ratio (95%CH) pvalue

Allwasoulbar deathe T 136912 3430 —— 187 [1-66-2.00) 00001
All nan-vascubar deaths 38 138063 369 _._ 155 [146-166) 00001
Cancer deaths

Respiratoay/intrathorcic @ncer 4 61356 BaG — . 232 ({1.96-274) 00001

Breast cancer B 1856 130 188 {(139-2.65) 00001

Blooad-related cuncer 14 40 B0G 10 - 157 (1.24-1.09) w0001

Digestiv e cancer P 64508 Q06 —B— 144 {1.23-170) 00001

Genitouninany-related ancer 17 45 646 502 —_———— 145 (113-1.78) 00001
Non-mncer non-wascular deaths

Respiratooy disease pir 73342 915 — 167 [1.44-1.83) 00001

Digestiv e systern [eccept liver) disease 13 12943 173 - 172 (1.24-2.39) 000

Endocrine, nutntional, and metabolic disease B 4505 180 . 164 ({09F-2-77) [LDGE3

Mereous systern disonder 11 ErELT 280 4—u 1 0000 [0 E-1-28) 0LEED

Extemal causes (violencef suicideftrausma) 19 74631 356 —_ 1-36 [105-1527) 0014
Unchssified deaths ] 0455 FAE — 157 (1.37-1.81) 00001

&.ﬂ 1 il i 1
0 14 2.0 18

Risk ratic [95% O per three-fold higher usual (RP moncentration




MeAEtec otic Kapwtidec kot HIV

* Erbeivwon tou IMT cupBaivel oto dLyaouo Ko
ovoyetiletat pe vPnAa erntinedo hsCRP

* VCAM-1 kot CD14dim16: cvoyxetilovtal pe IMT otn
HIV Aolpwén!?!

* H IMT kot n hsCRP ouoyxetilovtol pe avénpevn
enirntwon Bavatou!3!

* FRAM study: n ovoxetiontou HIV pe to IMT elval
nopopoLa LE AAAoUC ropAyovTeC KlvOUVoU, OTtwG
T0 KArnviopal4

howhE

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 oxetiletal pe avénéEvo pubno dnuovpyiog
aOnpwpatiknc mAakac otic kapwtidec (MACS/WIHS Cohort)

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

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

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

100+ _ 100+
B HIV infected (n = 571)

[ HIV uninfected (n = 207)

EIHIV infected (n = 363)

CIHIV uninfected (n = 172)

80+ 804

601 60+
132

(36) 51

(26)
(15)

40+ 40
70
204 43 16 (16) 21 (12) 16 20

: (25) (24)
(8) (8) l(lo) (8) H
0 - l O -

Formatlon Formatlon
Plaque Plaque of New Plaque Plaque of New
Baseline Last Visit Plaque Baseline Last Visit Plaque

Carotid Artery Plaque (%)

WIHS Participants With Focal
Carotid Artery Plaque (%)
MACS Participants With Focal

HannaD, et al. Clin Infect Dis. 2015



Magnificent Consortium: HIV kat Mapadoocriakoli Kat yeVETLKOL
TOLPAYOVTEG KLvOUVoU yla ZN, Kol Kapodlaka cuppapota

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

to Evaluate CAD, 2000-2009
* CAD events: MI, unstable O Evaliate

. . I . :
angina, angloplasty/stent, I Quartile 2 vs quartile 1
Quartile 3 vs quartile 1

coronary bypass surgery Quiartile 4 vs quartile 1
* Multivariate analysis 1507
e Current ART (including Indinavir = 1 yr of exposure
) ) Lopinavir = 1 yr of exposure _
current ABC) associated with ONnART
similar risk for cardiac event Abacavir current exposure
as CAD risk factors l--8—I | ow HDL cholesterol
. . F—#— Hypertension
* HTN, high cholesterol, history —8—— High cholesterol
of smoking I i 1 Past smoking
i 0 iDiabetes
L i IFamily history of CAD
i 1 Age per 5yrs
. » i 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:DI

D:A:D 20132
SMART!
STEALM
QPHIDIS!
Danishll

VA (Choi)l™
Swiss!8l
MAGNIFICENT®!

NA-ACCORDI10]

Swiss HIV
Cohortlt1

Cohort

Cohort

RCT

RCT

CC

Cohort

Cohort

Cohort

CC

Cohort

Cohort

40
(35-47)
39
(33-46)
45
(39-51)
45.7
+8.8

47
(22-67)
39
(33-47)

48

Not given

50
(22-85.5)

MI, validated

(387)

M
(493)

MI, validated

(19)
MiI
(3)

MiI
(125)
MiI
(67)
CV event
(501)
CVD event
(350)

CVD event
(571)

MI, 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

26

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 PrevRehabil. 2010;17:491-501. 2. Friis-Moaller 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, etal. AIDS. 2011;25:1289-1298. 8. Young J, et al. IAS 2013. Abstract MOPE)70.

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].



ABCKAIKINAYNO2 OEM

47 Ml 1.27%
(1] *
FHDB o (41-54)  (289) 74,958 No No >6 (0.64-2.49)
ALLRT/ 37 Ml 0.70
T
actga SN o750)  @g) 0P No No e (0.2-2.4)
M 1.18
[3] *
VA Cohort 46 (278) 19,424 No No 24 (0.92-1.50)
Meta-
analysis MI 1.02
[4] .
FDA of 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.



Xpnion ABC kaut kivouvoc KA vocou

e [TOANQTTAEC LEAETEC EXOUV EVTOTILOEL AUENLEVO KivOUVO
gpdavionc OEM ) yevika CUMITTWHOTO KAPSLOYYELOKNC VOOOU
e xpnon ABC, cupumnepAaUPOVOUEVWV LEYAAWY LEAETWV
kooptnc, RCT kat case-control peAetwyv 110

* EUPOC EKTLUNOEWYV KIVOUVOU O€ OAEC TIC LEAETEC:
avénon 1,3 €wc 4 dopec

o AN\ec peAetecg exouv deiteLtnv eEAeln avénpevou Kivduvou
CVD pe tn xpnon ABC, cuprnep A BOVOUEVWV TWV LEYAAWV
KAWLKWV HEAETWY, pLlac peta-ovalvonc twv RCTs kal Lo case-
control peAgtnclio-14l

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 Ilmune Defic Syndr.
2011;57:245-253. 6. Obel N, et al. HV Med. 2010;11:130-136. 7. Choi Al, etal. AIDS. 2011;25:1289-1298. 8. Young J, et al. J Acquir Immune Defic
Syndr. 2015;69:413-421. 9. Rotger M, etal. 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) eAattwveLltnv LDL o€
0Ll0OEVELC LE LOAOYLKN KOTAOTOAN

e Double-blind pilot study
of alternating TDF and
placebo for 12 wks in pts

(n=17) with HIV-1 RNA <
400 copies/mL 0o NONHDL  TC LDL HDL TG

Median Change in Lipid Parameters

> 90 days on ART 4-wk P=.01 P<.01 P=.06 P=.91 P=.83
washout between 07 ' ' '
treatment periods 0.2 -

* Dyslipidemia: fasting 150- 0.4
999 mg/dL or non-HDL
100-249mg/dL -0.6 7 .

* Primary endpoint: change -0.8 7 = Placeh
in non-HDL over 12 wks of 10 aceno
active TDF minus the
change over 12 wks of -1.2-
placebo

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




AocoAoyia otativnc oe atopa vrto ART

Pl- 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 receivinga Pl or COBI
*With darunavir, reduce pravastatinto 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 Pitavastatin1 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) ANANOTA ME TA
EMINEAA CRP KAI LDL ZE HIV(-) AZOENEI2
META ANO OEPANEIA ME 2TATINE2

MEAETH PROVE IT - TIMI

Cumulative Rate of Recurrent Myocardial Infarction

or Death from Coronary Causes

0.104 -- LDL chelesterol

1 =10mg/d,

i CRP =2 mg/liter

> LDL cholesterol
0.08- -~ <70 mg/dl,
CRP =2 mg/liter

LDL chelesterol
=70 mg/dl,
CRP <2 mg/liter

LDL cholesterol
<70 mg/dl,
CRP <2 mg/liter

0.06-

0.04~

0.02-

I I

T T
0.0 0.5 10 15 20 2.5
Follow-up (years)

Ridker PM et al, NEJM 2005

Ehrenstein MR et al, NEJM 2005

Lk Disrupted lipid raft

Meilwon evepyoroinong T-AeLdOKUTTAPWVY ATt TLG
otativeg, e€attiog dtatapayng tng AUTLOLKAC
otifadac, A\oyw EMelngxoAnotepoAng



Veterans Aging Cohort Study:

OlLoTativeg UTTOpEL Vo LELWGOLV TOV KIVOUVO 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

HRWith 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)

Non-AIDS defining (n =

1712) 0.63 (0.58-0.69) 0.67 (0.60-0.74) 0.53(0.41-0.67)

Bedimo R, et al. CROI2018. Abstract 132.



Rosuvastatin: euvoikn enidpaon
oto CIMT kot oto CAC Score

» SATURN-HIV: double-blind, randomized, placebo-controlled trial

of rosuvastatin in HIV-positive pts (N = 147)

Mean Change in CIMT

Mean Change in CCAin Those

W ith BL Calcification
4 - 300 -
3 i
5 4 P < .05 250
1 - s - 200 - P< .05
0 — 150 -
11— . 100 -
_2 -
'3 7 50 | B — |
-4 o4 —— —
Statin Control Statin Control

Longenecker T, etal. CROI 2015. Abstract 137.



2TATINEZ KAI HIV ANOIMQ=H

» OLmeploootepeC LeAETEC Oev Selxvouv peilwon og OeiKTeC
dAeyuovng
iy - peAetn SATURN: pocouBaotativn 10mg/d
- atopBaoctativn 40 mg/d

dev ennpeacav hsCRP, IL-6, D-dimers, vw0eyOvQe: a1, jip 2014

Lo ] etal,Lancet2015
Toribio M et al, AIDS 2016

» AvootoAeic PCSK9 ?
( neA€Teq UTO €€EALEN)

» AMoL tapayovteg rty. Canakinumab (avaotoAeag IL-1B);

- [FETWSH'HSERP katd 41 % Kat IL-6 katd 30 % o€ 8 B — KAWL
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. J 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)

(D

Pericardial
disease

Inflammation
Low immune status

Co-infection: Tuberculosis,
Mocardia, Cytomegalovirus

Malignancies:
Lymphoma, Kaposi sarcoma

Hypeoalbuminemia

Capillary leak syndrome




HIV N\OIMQ=H KAI KAPAIAKH ANEI'IAPKEIA\

o Adverse risk 2
Drug factor profile HAART
E N " Matrix protein (pA7)
o - Capsid protein (p24)
o
]
[11]
v
& Cardiomyocyte Endothelial
5 infection dysfunction
o
o
ﬁ Dyslipidemia Thrombophilia
o
f o
Coronary artery Paricardial
1 disease & myocardial
Yy ¥ Left heart disease
E Valvular disease (  failure
c Post-partum - Pulmonary
o cardiomyopathy Hypertension/RHF
Sudden death ]
y,

Biondi-Zoccai G et al, Eur Heart ] 2012
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AoTmipivn kat CVD

AguTtepoyeEVNG TTPO@UAOEN: AOBeveic ue eykaTeOTNUEVN OTEQAVIAiQ
vooo, TIA/AEE: 75-162 mg/nuépa (MEXP! 325 mg VI OPIOUEVOUG
aoBeveig)t!

Tekpnpiwuévo 6pehoc oe OEM, AEE kai 6avaTto amrd KA aiTia

MpwTOYEVAC TTPO@UANEN: 2UVIOTATAI QO TTIPIVN o€ OO 75-162
mg/NUEPQA O€ AToua NAIKIaG = 50 eTwv av 0 10eTAG KA Kivduvog 210%
(USPSTF) 1 220% (EACS), eppOooV OEV DIATPEXOUV AUENMEVO KivOUVO
aipoppayiag?!
Meiwvel Tov Kivouvo OEM, xwpic va etrnpeadel Ty etrimtwon AEE i KA
BavdaTou

ExTiunon oxéong opEAoucg — KIvOUvou aigoppayiac

AcoTipivn, HIV kail OEM: MeAétn otn Boo1dvn, n Xprion acTripivng o€ HIV dev
OXETIOTNKE YE peiwon Twv OEM, aAA& uTTrpxav TTEPIOPICHOI TNG HEAETNGI3!

""""""""""""""""""""""" [x]-Smittr S€; et at.-Circalation 2006;113:2363 ={2] Pearson TA; et af.-Circalation 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)

HR (95% CI) HR (95% CI) HR (95% CI) 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) E(;S (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) -08 (0.65, 1.48)
Myocardial infarction - 0.87 (0.70, 1.09) —— 0.85 (0.69, 1.05) - 0.86 (0.73, 1.00) —#— 0.74 (0.51, 1.08)
Stroke —#— 1.18 (0.89, 1.56) —s— 0.90 (0.7, 1.15) =—=— 0.86 (0.71, 1.06) —— 0.61 (0.38, 0.99)
Hopitalisation for unstable —f— (.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
- e e
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 qeath 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.
Fa\5/ours Favgurs Fa5vours Favogrs éavours Favou?s F%vours Favousrs
empglifiozin placebo canaglifozin placebo liraglutide placebo semaglutide placebo

SGLT2inhibitors GLP-| receptor antagonists

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

|.Zinman B et al. N Engl) Med 2015;373:2117-28; 2. Matthews DR et al. The CANVAS Program (CANagliflozin cardiovascular Assessment Study).Available at:
https//www.georgeinstitute.org/sites/default/files/canvas-study-results-ada-2017.pdf [Accessed March 2018]; 3. Marso SP et al. N Engl | Med 2016;375:311-22; 4. Marso SP
et al. N Engl | Med 2016:375:1834—44.
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