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HIV 1ile
Yaslanmak

* Erken tani ve ART’'nin
zamaninda
baslanmasiyla kronik

yvonetilebilir bir hastalik

" Yasam sUresl uzadi

= Komorbiditeler artti



Life expectancy after 2015 of adults with HIV on long-term
antiretroviral therapy in Europe and North America:

a collaborative analysis of cohort studies

Adam Trickey, Caroline A Sabin, Greer Burkholder, Heidi Crane, Antonella d’Arminio Monforte, Matthias Egger, M John Gill, Sophie Grabar,

Jodie L Guest, Inma Jarrin, Fiona C Lampe, Niels Obel, Juliana M Reyes, Christoph Stephan, Timothy R Sterling, Ramon Teira, Giota Touloumi,
Jan-Christian Wasmuth, Ferdinand Wit, Linda Wittkop, Robert Zangerle, Michael ] Silverberg, Amy Justice, Jonathan A C Sterne

HIV ile Yasayan 40 Yas Bireylerde ART Oncesi ve Sonrasi Yasam Beklentisi
42.0

mmm ART < 2015
L BN ART = 2015

Yasam Beklentisi (Yil)

-~

Crusahark

2015 sonrasi ART’ye
baslayanlarda yasam
beklentisi: 3-5 yil daha

uzun.

CD4 diizeyi tedavi
baslangicinda c¢ok
kritik: ne kadar
yuksekse, yasam

beklentisi o kadar uzun

2015 sonrasi yeni ART

rejimleriyle HIV+

HIV-negatif popilasyona

oldukca yakin hale geldi
www.thelancet.com/hiv Vol 10 May 2023
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e Kadinlar (40
HIV+) :

yasinda

* ART Oncesi (2015"ten
once) : 35,8 yil

e ART sonrasi

(2015" ten

sonra): 39,0 yil

* Erkekler (40
HIV+) :
* ART Oncesi:
* ART sonrasi:

yasinda

34,5 yil
37,0 yil

CDh4 Saylslna Gore

* Cok dusuk CD4 (<49
hiicre/uL) :
* Kadinlar: ART Oncesi 19,4
yil - ART sonrasi 24,9 yil

* Erkekler: ART Oncesi 18,2
yil - ART sonrasi 23,7 yil

 Yiksek CD4 (2500
hiicre/uL) :

* Kadinlar: ART Oncesi 40,2
yil - ART sonrasi 42,0 yil

* Erkekler: ART Oncesi 38,0




Evolution of comorbidities in people living ™®

Check for

with HIV between 2004 and 2014: cross-
sectional analyses from ANRS CO3
Aquitaine cohort
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Evolution of comorbidities in people living @
with HIV between 2004 and 2014: cross-
sectional analyses from ANRS CO3

Aquitaine cohort
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Global Burden of Atherosclerotic Cardiovascular Disease in

People Living with the Human Immunodeficiency Virus: A
Systematic Review and Meta-Analysis

= KVH riski X2 kat fazla

" KVH nedeniyle engelilik X3 kat artmas
= Kaybedilen vyasam yili (DALY) ise 0,74 milyondan
2,57 milyona yukselmis

= HIV artik sadece bagisiklik sistemiyle 11gilil
degil, kuresel olgcekte oOnemli bir

kardiyovaskuler hastalik yuki de olusturuyor
Circulation. 2018
September 11; 138(11):
1100-1112. doi:10.1161



A HIV ile iliskili Kardiyovaskuler Hastalik

Legend

<0.07%
0.07% to 0.16%

0.17% to 0.30%
0.31% to 0.51%
0.52% to 1.04%

1.05% to 2.51%
2.52% to 24.36%

Circulation. 2018 September 11;



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

Mikaela Smit, Kees Brinkman, Suzanne Geerlings, Colette Smit, Kalyani Thyagarajan, Ard van Sighem, Frank de Wolf, Timothy B Hallett,

on behalf of the ATHENA observational cohort

Viral yuk supresyonuna
ragmen KVH riski devam
ediyor..

HIV tedavisi gdren >10.000 hasta
verisi, Hollanda

Modelleme calismasi

Viral baskilamadan badgimsiz
olarak..

2030 yilina kadar HIV ile yasayan
insanlarin %73'dndn 50 yas ve
uzeri olacagini ve %78'ine
kardiyovaskiler hastalik teshisi
konulacagini ongdruyor

MI riski, %$20-%100 artmai
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Patterns of Cardiovascular Mortality for HIV-Infected Adults in
the United States: 1999 to 2013

. HIV iligkili KVH iligkili engellilik yagam yil
. 1990-0.74 mily=>2015-2.57 mily

TPSRTEIT - Am JCardiol 2016 January 15; 117(2): 214-220.
« KVH iligkili mortalite X2 ry (%)

| oo | L
% 0.4 i \ = ‘ '<
| .04 —
— =
S | ///7 —I (rq

= | —— ,
5 e -
Oo. = _ O
o ‘ o= 3 e | ] -.02 O

3 | nflammatory

< = Polyarthropathy = | %
5 S 4 General Population C

w 1 _‘.
i -
t,!_), HIV-Infected | 5
oL lo O
1999 2001 2003 2005 2007 2009 2011 2013 =



network | Open.

Original Investigation | Cardiology
Clinical Outcomes After Acute Coronary Syndromes or Revascularization

Among People Living With HIV
A Systematic Review and Meta-Analysis

e 15 calisma (9.499 HIV +/1.5 milyon HIV -)

* HYB —»11 yi1l daha genc¢c olmalarina ragmen
benzer veya daha yuksek KVH risk faktdorleri

tasiyor

* Sigara (~%60) ve IVD (%31) yaygin

* Yiuksek trigliserit (233 mg/dL) ve dusik ‘
HDL-kolesterol (40 mg/dL), HIV ile yasayan
bireylerde tipik bir “aterojenik” profil
olusturuyor ,

* Bu faktdorler dogrudan damar sagliginz

bozuvor, ateroskleroz ve kalp krilizlissedsk#nl
arti JAMA Network Open. 2024;7(5):e2411159. doi:10.1001/jamanetworkopen.2024.11159



EMA I Open.

Original Investigation | Cardiology

Clinical Outcomes After Acute Coronary Syndromes or Revascularization
Among People Living With HIV
A Systematic Review and Meta-Analysis

* Kotid sonuc¢lar a¢isindan risk artisai:

* Tum nedenlere bagli olum: %64 daha yuksek
* Major kardiyovaskuler olaylar (MACE): %11 artis
* Tekrarlayan akut koroner sendrom (ACS): %83 artis

* Yeni kalp yetmezligi yatisi: 3,4 kat artis

JAMA Network Open. 2024;7(5):e2411159. doi:10.1001/jamanetworkopen.2024.11159
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Original Investigation | Cardiology
Clinical Outcomes After Acute Coronary Syndromes or Revascularization

Among People Living With HIV
A Systematic Review and Meta-Analysis

grubunda daha az

Bu durum, HIV 1le
kullaniliyor yvasayan bilreylerin
-1lac-1lac korunmasiz
etkilesimleri1 kalmasina ve
—van etki risklerinin daha
endiseleri veya da artmasina yol

recetelenme ) AClyor )

%



Sekonder koruma
yetersiz kaliyor..



Patofizyo
loj1i

Germtics
Incraasing age
Unheaithy ciet
Physical mactivity
AMcobol axcess
Smoking

Unknown risk factors

Traditional risk factors

Comertid cardiometatolic conditions
Socixl deterrminrans of health

Cardiometabolic Diseases:

* Associated toxcity
* Longer duration of

use
"' HIV infection

* Lipodystrophy
Chronc systemic

nflammation
* Alterod gene expression
e immunciogc/inflammatary
factors
* RAewersal of catabolc state
* Gut microbial transiocation
e Pancreatic cell gysfuncton

Obesity
Hypertension
Insulin resistance/T2DM
MASLD
Dyslipidemia

HIV-specific risk factors

* Lower nadir ar baseline
CDa

o Hagher nagir or basedine

HIV RNA level

Longer duration of

cisease

ASCVD
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HIV ile Yasayan Bireylerde Kardiyovaskiiler Hastaliklar (KVH)

* Koroner Kalp

Hastaligx
*Kalp Yetmezligi

e Ani Kardiyak Olum

Ntsekhe M, Baker JV. Cardiovascular Disease Among Persons Living With
HIV:Circulation. 2023



HIV Iliskili KVH'nin Olaszi

Co-Infections
e.g., CMV

HIV Disease
+/— ART toxicity

Cardiometabolic
Risk Factors

* Dyslipidemia
* Obesity

* Diabetes

* Hypertension
* Smoking

Mekanizmalari
Coronary Structural & Ischemic
Vascular Injury = Functional Pathology — Phenotype
~ 2 r ™) S =
Vessel Inflammation Unstable Plaque Myocardial
* Cytokines, local & systemic * Persistent intima T-cell Infarction (MI)
» Oxidative stress and macrophage activation * Type 1 MI
¢ Cellular adhesion m—gp- | * healing and * Type 2 MI
* Increased permeability maturation of fibrous cap
Ischemic
Endothelial Dysfunction Coronary Dysfunction Heart Failure
* Impaired vasodilation  Enhanced vasoconstriction =
* Increased thrombogenesis * Impaired vasodilation Sudden
 Vessel wall hypertrophy * Demand mismatch Cardiac
— Death
Atherogenesis Coagulopathy
* Leukocyte migration * Pro-coagulant drive
* oxLDL exposure * Platelet activation
* Subendothelial foam cells * Reduced anti-coagulant
& and lipid accumulation response ) b 3

Ntsekhe M, Baker JV. Cardiovascular Disease Among Persons Living With

HIV:Circulation. 2023



Markers of Inflammation, Coagulation and Renal Function Are

Elevated in Adults with HIV Infection

/> hsCRP I
e IL-6
e D-Dimer 'l‘ e KVH

e LDL-C
 Kronik * Mortalite
\__inflamasyon J

SMART ¢alismasi: 5386 hasta

CARDIA calismasi: 3231 hasta

}quectDis. 2010 June 15; 201(12): 1788-1795. do1:10.1086/652749.



Increased carotid intima-media
thickness in HIV patients is associated
with increased cytomegalovirus-specific
T-cell responses

© HIV-uninfected

o HIV(+)/(-)
karsilastirmada, CMV'ye
ozgu T  hdcrelerinin
yuzdesindeki her 10
kathk artis icin karotis
IMT'de %14°luk artis (P <
0,001).

Mean carotid intima-media
thickness in mm

'~ 0.001 0.01 0.1 1 10 100
AIDS. 2006 Nov 28;20(18):2275-83. % CMV-specific CD8+ T cells



HIV ve Tip 1 ve Tip 2 MI Farki

e Tip 1 MI-> Plak ruptlri ve aterotrombozla karakterize
* Yaygin
* Tip 2 MI—> Altta yatan ateroskleroz @
e Uyusturucu kullanimi vs nonkardiyojenik nedenler
» Koroner mikrovaskuler disfonksiyon
* Kronik inflamasyon

* Endotel aktivasyonu ve disfonksiyonu

* Tip 2 MI HIV’lilerde daha sik goralir (=%50), plak morfolojisi farkhdir (daha az kalsifiye, ektazi
egilimi)

Ntsekhe M, Baker JV. Cardiovascular Disease Among Persons Living With
HIV:Circulation. 2023



Risk of myocardial infarction among
people living with HIV: an updated
systematic review and meta-analysis

Author(s), Year Effect Size [95% CI)
MIVe vs. HIV.

Triant of o, 2000 I . { 100124, 3,00
Dutand of o, 2011 i 211(1.00, 269
Froborg of ol 201 et 148(1.27,1.72)
Kioin of al, 2015 booe 140 (121, 1.62
Rasmussen of o, 2015 b 20001, 2.3)
Overall (' » T7.7%: p » 0.001) e 173 (144, 2.00)

—

_ Eyawo O. BMJ Open. 2019 Sep
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High-Density Lipoprotein Particles and Markers of Inflammation

and Thrombotic Activity in Patients with Untreated HIV Infection
« ART @ - HDL |, IL-6, ICAM-1, D-dimer 1 > Aterosklerosis

HDL Measures

HDL cholesterol (mgiav)

HDL size nm)

Total HDLp concentration (nmoit

Large HDLp concentration (nmou

Biomarkers

IL-6 (pmb)
E-selectin (ngimt)
SICAM-1 (ngmL)
Fibrinogen imgiaL

D-dimer (pg/mi.)

L)
Medium HDLp concentration (nmoit)

Small HDLp concentration (nmoit.

(versus HIV-uninfected)
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-
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J Infect Dis. 2010 January 15; 201(2)
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Proteomic Signature of Subclinical Coronary Artery

Disease in People With HIV: Analysis of the REPRIEVE
Mechanistic Substudy

Presence of coronary calcium Presence of coronary plaque
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 KVH riski bilinmeyen HIYB’lerde 246 protein calisiimis

« Kardiyovaskiler, inflamatuar ve immun yolaklarda etkili

« Koroner arter Ca ve koroner plak varligi ile bu proteinlerin iligkisi

« 662 HIYB (yas 51 SD 6) ASCVD risk skor %4.9

« NRP1, AOC3, MEPE, ve PGF plak ve koroner Ca ve ASCVD ile yuksek risk korelasyonu

* NRP1:5.1(95% [CI], 2.3-11.4) >CAC ve 2.9 (95% ClI, 1.4-6.1) - plak icin en yiksek riskli 2

mrmnt I\In



HIV ve Kalp Yetmezligi (KY)

e KY insidansi > 2 kat

e Dusuk CD4 duizeyi

e ART o6ncesi donemde HIV iliskili KY sistolik disfonksiyon (EF azalmis)

* ART sonrasi HIV iliskili diastolik disfonksiyon (EF korunmus)

* Tuberkuloz perikarditi, romatizmal kalp hastaligi ve hipertansiyon HIV
ile birlikte KY ylukiani artirmaktadir

Ntsekhe M, Baker JV. Cardiovascular Disease Among Persons Living With
HIV:Circulation. 2023



Co-Infections
e.g., COVID-19, mTB

HIV Disease
+/- ART toxicity

Cardiometabolic
Risk Factors

Y

Spectrum of risk factor profiles
will differ by global region

) Mechanisms N e Phenotype

Myocardial Compensatory
Injury
M ("
Myocarditis LV remodeling
MiCroscopic NECIOSIS * Eccentric hypertrophy
Myofibril loss NOUORanRong]
J » Sympathetic response
* R-A-A-S activity
™ * BNP
Ischemia Endothelial
Focal macro necrosis | o \/asoconstriction
Myocyte loss » Cytokine upregulation
J .

Systolic

Dysfunction

* Decreased
contractility

* Clinical symptoms

Arrhythmias

Sudden
Cardiac
Death

Ntsekhe M, Baker JV. Cardiovascular Disease Among Persons Living With

HIV:Circulation. 2023




Chronic

Structural

HFpEF

> Inflammation <'L

Condition(s) <

Co-Infections
e.g., COVID-19, mTB

HIV Disease
* Immune depletion
* Immune activation
* Co-pathogens
* ART toxicity

Comorbidities
» Hypertension
* Obesity

* Diabetes

* Lung disease
* [ron deficiency

Y

Spectrum will differ globally

<

Coronary Microvascular
Inflammation

*« ROS

* Endothelial injury

Endothelial Dysfunction
» Decreased NO
* Less responsive

Monocyte Activation
* Subendothelial migration
» Cytokine, TGF-$

Tissue Damage
e Oxidative stress
* Mitochondrial dysfunction

J

> Changes <

<&

LV Remodeling

* Eccentric hypertrophy
* Myocyte hypertrophy
Myocardial Stiffness
Myocardial Fibrosis

Myocardial Steatosis

> Phenotype

P 2
Diastolic
Dysfunction

* |mpaired relaxation

* Clinical symptoms

Reduced Coronary

Flow Reserve

* Reduced
exertional capacity

Sudden Cardiac
Death

/

3 J

Ntsekhe M, Baker JV. Cardiovascular Disease Among Persons Living With

HIV:Circulation. 2023



HIV ve Ani Kardiyak Oliim

e HIV’lilerde AKO riski 2 kat vuksek

* Yayglin miyokardiyal fibroz ve 1nflamasyon —
aritmojenik substrat

* VACS kohortu; CD4 <200 veya vireml durumunda
risk en yuksektir

Ntsekhe M, Baker JV. Cardiovascular Disease Among Persons Living With
HIV:Circulation. 2023



Sudden Cardiac Death and Myocardial Fibros™ sy oooe 22420

Determined by Autopsy, in Persons with H: 36000 ksiyi

e Aritmi ve ani 0lium

[J Presumed sudden cardiac death Confirmed sudden death from arrhythmia e Irk, etnik grup, Cinsiyet
100
No. of Patients 47 505

= 2 Presumed Sudden Cardiac Death
T 80 HIV-positive incidence rates — 533
S per 100,000 person-yr (39.2-70.1)
& 70- Reference incidence rates — 23.7
§ per 100,000 person-yr (21.7-25.9)
S Incidence rate ratio for HIV-positive  2.25
- vs. reference (1.37-3.70)
g Confirmed Sudden Death from
n 44% Arrhythmia
é % 0% HIV-positive incidence rates — 25
§ per 100,000 person-yr (15.6-37.8)
3 61% Reference incidence rates — 133
G 7% per 100,000 person-yr (11.8-15.0)
= 62% 55% Incidence rate ratio for HIV-positive  1.87

N 0% S vs. reference (0.93-3.78)
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& d"’\‘ \zé\ O"’\\ \éé\ QO‘& \éc Q&\ \éz QO"\ \e‘é‘
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L]

ART ve Kardiyometabolik

ART Sinifi / llag

Proteaz inhibitorleri (PI)
(lopinavir, indinavir, ritonavir
vb.)

NNRT/I'ler
(efavirenz, nevirapin)

NRTIl'ler (eski)
(stavudin, zidovudin)

NRTIl'ler (yeni)
TDF

NRTI'ler (yeni)
TAF

Integrase inhibitorleri
(dolutegravir, bictegrauvir,
raltegravir)

CCRS5 antagonisti (maravirok)

Fusion inhibitoru (enfuvirtid)

Metabolik Etki

TLDL, T TG, ¥ HDL
insilin direnci

Efavirenz: dislipidemi

Nevirapin: HDL T

Lipodistrofi (lipoatrofi +
santral obezite)

LDL 4, TG &

LOL ™, TG 7T

Genelde lipit notr
Ancak kilo artig! belirgin

Minimal metabolik etki

Minimal metabolik etki

Kardiyovaskiiler Etki

Endotel disfonksiyonu,

ateroskleroz, hipertansiyon

KV risk degisken

Dolayl KV risk ™

KV koruyucu etki olabilir

KV risk T

Diyabet ve HT Uzerinden KV
risk T

Notlar (5]

Eski Pl'ler en riskli; darunavir

daha gluvenli

Efavirenz ozellikle lipit bozar

Gunumuzde artik nadiren kullanihr

Ancak bobrek ve kemik toksisitesi

var

Bobrek/kemik agisindan daha

guvenli

Ozellikle kadin ve siyahi
populasyonda kilo artisi dikkat
cekici

Daha az kullanilan

Kullanimi simirh




Kardiyovaskuler Risklerin
Belirlenmesi

>40 yas ise 5-10 yillik

kardiyovaskuler

hastalik riskini
belirle

<40 yas ise
kardiyovaskuler
risklerin varligini
tespit et

Risk modifikasyonu
yap




ORIGINAL RESEARCH

Cardiovascular Risk Estimation Is
Suboptimal iNn People With HIV/

* Genel poplulasyona godore gelistirilmis kardiyovaskuler risk

tahmin modelleri (ACC/AHA ve Framingham skorlari gibi) HIV

ile yasayan kisilerde kardiyovaskiuler hastalik riskini dogru

ongorememekte

* Kadinlarda riski sistematik olarak diusuk tahmin etmektedir

gelistirilmesi gerekir

J Am Heart Assoc. 2024;13:€029228. DOI: 10.1161/JAHA.123.029228



Genel Populasyonda Kullanilan
Skorlar

HIV’ 11 bireylerde de yvaygin olarak kullaniliyor ama risk
genellikle oldugundan dusik hesaplaniyor:

* Framingham Risk Score (FRS)

* Fn sik kullanilan skor

* Ancak HIV’'de subklinik aterosklerozu ve 1nflamasyonu hesaba
katmadigi i1c¢in genelde riski az tahmin eder

* ASCVD (Pooled Cohort Equations, ACC/AHA)
* 10 y1llaik aterosklerotik KVH riskini hesaplar

* HIV populasyonunda FRS’e gb0re biraz daha iyl performans
gosterir, fakat yine de eksik kalir.

* SCORE2 (ESC)
* Avrupa’da kullanilan yeni nesil risk tahmin modelx
e HIV’ 11 bireylerde validasyonu sinirlidir



HIV'e Ozel Risk Skorlar:

* HIV enfeksiyonuna bagli inflamasyon, immun aktivasyon,
ART yan etkileri gibil faktorleri hesaba katmak ic¢in
bazi HIV-06zel skorlar gelistirilmistir:

* D:A:D Risk Skoru (Data Collection on Adverse Events of
Anti-HIV Drugs)

HIV'e 6zgui en cok bilinen skor

Parametreler: yas, cinsiyet, sigara, diyabet, hipertansiyon,
total kolesterol, HDL, ART kullanimi (dzellikle PI ve
abacavir), HIV enfeksiyonu suUresi

5-10 yi1llik MI riski tahmini vyapar
HIV populasyonunda en guvenilir skor olarak kabul edilir

* VACS Index (Veterans Aging Cohort Study Index)

HIV spesifik parametreler (CD4 sayisi, HIV RNA) + non-HIV
parametreler (yas, Hb, bdbrek fonksiyonu, karaciger
fonksiyonu) .

* Aslinda tium nedenlere bagli mortalite ve coklu morbidite icin

+acear]larnrmicetrir cereclfFfilk KV vicek oelnvrii Aedi114d5 v+



HIV'de Kardiyovaskiiler Risk Skorlama Sistemleri

Skor Sistemi Kullanilan Parametreler Avantajlan Sinirhiiklan (HIV'de) (5]

Framingham Risk Score Yas, cinsiyet, total kolesterol, HDL, Kolay uygulanir, klinikte HIV ve ART'ye bagli
(FRS) sistolik KB, sigara, diyabet yaygin inflamasyon/yan etkileri
dikkate almaz = HIV'de riski

duguk tahmin eder
|

ASCVD (Pooled Cohort Yas, cinsiyet, irk, total kolesterol, HDL, ABD’'de yaygin, stroke HIV-ozel faktorler yok; HIV'de
Equations, ACC/AHA) sistolik KB, antihipertansif kullanmimi, dahil riski dusuk gosterir

diyabet, sigara |

SCORE2 (ESC) Yas, cinsiyet, sigara, SBP, total kolesterol, Avrupa'da kullanilir, HIV poptlasyonunda
non-HDL glincel validasyonu zayif

D:A:D (Data Collection on Yas, cinsiyet, sigara, diyabet, HIV'e 6zgu; en guvenilir Klinik uygulamada daha az
Adverse Events of Anti- hipertansiyon, total kolesterol, HDL, ART skor; M riskini iyi tahmin bilinir, hesaplamasi daha

HIV Drugs) kullanimi (PI, abacavir vb.), HIV suresi eder karmasik
|

VACS Index (Veterans HIV parametreleri (CD4, HIV RNA), yas, HIV ile iligkili komorbidite Spesifik KV risk i¢in
Aging Cohort Study hemoglobin, bobrek fonksiyonu, karaciger ve mortaliteyi ongormede tasarlanmamig; daha ¢ok tim

Index) fonksiyonu guglu nedenli mortalite tahmini
|




Comparison of Risk Category Predictions of Framingham Risk Score (FRS), Atherosclerotic Cardiovascular Disease Risk Score (ASCVD), Systematic Coronary Risk
Evaluation (SCORE) and Data Collection on Adverse Events of Anti-IV Drugs (D:A:D) Score in HIV-Infected Patients
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S Cok merkezli kesitsel calisma
L. s mpms serpes Temmuz 2016- Subat 2017, 5 merkez, 40-74 yas
S | | arasinda KVH olmayan, statin almayan hastalar
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Prevalence of cardiovascular disease (CVD) and Comparison of risk category predictions of
Systemic Coronary Risk Evaluation Score-2 (SCORE2) and four other CVD risk calculators
among people living with HIV(PLWH) in Tiirkiye

Tukenmez Tigen, E'; Gokengin, D?; Ozkan Ozdemir, H>; Akahn, H*; Kaya, B*; Deveci, A®; inan, A’; inan, D%; Altunsoy, A%; Ozel, A.5'%; Karaoglan, -
Eraksoy, H'?; Demirdal, TZ; Yiidirmak, T"; Birengel, S”; Inci, A™; Nazh, A"; Kayaaslan, B?; Sayin Kutlu, S**; Ataman Hatipoglu, C'¥; Esen, Y=°;
Kocg, T?% Korten, V'; and HIV-TR Study Group

° 1 1 - Dru
Cok merkezli kesitsel ¢calisma, 2019-2021 HI

e 20 merkez, 1425 hasta, %82.7 erkek, >40 yas, ortanca yas 51
* %10.6 tanili KVH GLASGOW 2022
* Ortanca CD4 : 696 h/ul

Participant Characteristics Median (IQR) or proportion (n=1425)

Age, y, median (IQR) 51(45-58)
Male, Sex 178(82.7)
Smoking (current smoker) 651(45.7)
Alcohol use (1-7 or >7 drinks/week) 411(28.9)
IV non-prescription drug use 35(2.5)
Exercise & physical activity. 248(17.4)
Body mass index

Obese (230 kg/nv’) 258(18.3)
Diabetes mellitus 242 (17)
Hypertension 420(29.5)
Hypercholesterolemia 498 (34.9)
Family history of premature cardiovascular disease 102(7.2)
Family history of CAD (In parents) 310(213)
Years since HIV diagnosis, median (IQR) 5.0(2.0-9.0)
Cumuilative months of ART use, median (IQR)

Protease Inhibitor ' 218(15.3)

Nucleoside Reverse Transcriptase Inhibitor 1390 (97.5)

Others - 1325(93)
Nadir CD4" cell count, cells/uL, median (IQR) 318(168-480)

Nadir CD4<200 celis/ul 424(29.8)
Current CD4* cell count, cells/ul, median (IQR) 696 (479-920)

Viral load, <200 copies/mL 1345 (94.4)
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Comparison of Risk Category Predictions of
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4 Other Cardiovascular Disease Risk Assessment e o
s % Hitya Ozkan Ozdemir®
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Aevrclers D 00
Asuman inan™
ABSTRACT Dilarainan*
Background: Cardiovaszcular dizeasz= (CVD) iz o major causz= of mortality among people mmwO
living with HIV [PLWH). We aimed to assez=z the prevalence of diaognoszed CVD and the rizk - o2
of CVD among PLWH uzing 5 different tool=. Y3 2
illoy Karooglan™.'
Methods: This retrospective, cross-sectional study was conducted in 20 tertiary centers >
in Torkiye between October 2027 and March 2022, among 1425 PLWH aged 40-75 years. Hﬂwo
About B2 7% were male, with o median age of 51. Web-bazsed tools for each zcore were FunaDemirdal®)
uzed for CVD risk calculations.
Toner Yidirmalka™
Results: OF 1425 PLWH enrollea, 10.8% had confirmed CVD, and 1132 had their rick scores - -
evalusated. OF thoze participants, 42.8% hod o higher risk of CVD {10-year rizk of athero- Serhat Birengel™'
=clerotic CVD rizk zcore (ASCVD) above 75%). and aoccording to the European Society of Meina“‘c;
Cardiology systemic coronary rizk evaluation 2 [SCOREZ), 71.7% had a high- to very high- D
rick rate. The ogreement between various CVD risk tools varied, with Framingham heart Arzu Nazh
study rizk score (FRS), modified FRS, data collection on adverse effects of anti-HIV drug= Mw@
{DAD), and SCORE2 for high-rizk countriez showing overall agreement ratez of 82%, 94%, > D
91%, ond 36%, rezpectively. compared to ASCVD. According to the 2021 European and 2019 Sevgi Ozan Kéze™
American Cardiology guidelines, 75.3% and 471% of PLWH would be eligible for lipid-lower- Cigdem Atarman Hatipoghu™
ing agents, respectively.

Sy T - Yasemin Esen™ 2
Conclusion: The diagnosed CVD prevalence highlighted the importance of monitoring KDC"D
cardiovazcular health and comorbidities in this population. SCORE2 igentified a greater
number of individualz at high/very high rizk compared to other prediction toolz. The Petek Gilik™! )
:lrnplecinentoﬁon of CVD prevention through lipid-lowering therapy waszs for from desired ; 4D

evelzin our cohort.
HIV-TR Study Group
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Prevalence of cardiovascular disease (CVD) and Comparison of risk category predictions of
Systemic Coronary Risk Evaluation Score-2 (SCORE2) and four other CVD risk calculators
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Korten et al 2017 Tigen et al 2021

Lipid dUsuruci ajan igin uygun Kigiler: Lipid dusuruci ajan igin uygun Kigiler
« ESC-->%21.8 « ESC--> %75.3
 AHA--> %36.4 « AHA-->%47.1




HIV ile Yasayan Bireyde Kardiyovaskiuler
Risk yonetimi



10 yvi1llik kardiyovaskuler
hastalik riski hesapla

Tim kisilere yasam tarzi degisiklikleri 6ner,
10 yilhk KVH riski 210 olanlarda ART modifikasyonu
M

V
Modifiye edilebilecek risk faktorlerini belirle

g g
Sigara ][ Kan basinci J [ Koagiilasyon J[ Kan sekeri J[ Lipidler J

(" Sigarayi birak ) [ KB>140/90 N ( Bilinen KVH N R ) ( KVH riski > %10 veya )
Dav:janlfw mmHg |§eo(oz. varsa,DM+yiiksek dogrula ve tedavi Tip 2 DM veya 'bllmen
tekaw | KYH r|sk|>A?1.0) KVH riski varsa ot KVH varsa _Ilac
\ Farmakoterapi 9 ilag tedavisi ) ) L ) U tedavisi )
(" ) 4 A 4 Hedef N [ Hedef : )
LDL-K<70, Non-HDL<100
fedet SXB<139, 1| 75-150mg Asa AKS 80-130 ok yiksek isk LDL-K<S5
DKB<80 mmhg /dL Goky ,
mg Non-HDL<85
\_ J U /) \_HbAlc J Y

<%6.5-7



The NEW ENGLAND
]OURNAL of MEDICINE

AUGUST 24, 2023

Pitavastatin to Prevent Cardiovascular Disease in HIV Infection

7769 HIYB-> dusiik orta KVH riski

 ART

 Pitavastatin 4 mg/ plasebo

« Major kardiyovaskdler olay ( kardiyovaskuler 6lum, MI, unstable anjina, stroke,
gecici iskemi, revaskularizasyon, 6lim)

« Calisma 5.1 yilda erken sonlandirildi

 Pitavastatin kolu major kardiyovaskuler olay belirgin az

* 4.81 /1000 hasta yili pitavastatin

« 7.32 /1000 hasta yili plasebo (hazard ratio, 0.65; 95% [CIl], 0.48- 0.90;
P=0.002)

+ N Engl J Med. 2023 Aug 24;389(8):687-699.



Birincil Korunma: REPRIEVE
Sonrasi Statin Paradigmasi

* pitavastatin 4 mg vs plasebo;
* median 5.1 yil;
MACE’' de ~%35azalma.

Dusuk—orta risklil bireylerde dahi antiinflamatuar
katkzi

Mekanistik alt calismalar plak ve 1Inflamasyon
biyobelirteclerinde 1yilesme gOsteriyor

REPRIEVE (NEJM 2023; final
guncellemeler 2024):



Adverse events diagnosed during study period

Time to major adverse cardiovascular event

(like first heart attack or stroke) 2

Inddence rate ratia, 1.0) > .
(95% @, 0.91-1.12) == Pitavastatin

= Placebo
= Placebo 4.16 4.13

= Pitavastatin

Incidence rate ratig, 1.35
95% C1 1.09-1.66)

Inddence rate ratig, 1.74

113 (95% C1 1.24-245

0.84 0.49
in =
M=

Nonfatal Serious Diabetes Mellitus Severe Myalgia,
Event Muscle Weakness,
or Myopathy

Cumulative Incidence (%)
Incidence per 100 Person-Yr

About +35% vs Placebo

12 24 36 48 60 72
Months on study

Pitavastatin reduced the incidence of the primary
endpoint, major adverse cardiovascular events
(MACE), by 35% compared to placebo over an average
of approximately 5 years of follow up.

Adverse events were similar between participants
taking pitavastatin vs. placebo.

Diabetes rates increased in the pitavastatin
: group, however pitavastatin reduced major
Conclusion adverse cardiovascular events even among PWH

In PWH at low-to-moderate traditional risk for with diabetes.
cardiovascular disease, pitavastatin is safe, effective » Muscle-related symptoms were higher in the

and prevents major adverse cardiovascular disease pitavastatin group but were mostly mild and only
events like heart attack and stroke 1% withdrew for muscle-related symptoms.
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European AIDS Clinical Society (EACS) Interimm Guidance on
the Use of Statin Therapy for thhe Primary Prevention of
Cardiovascular Disease in People with HIV

1. Kardiyovaskiler Risk Degerlendirmesi

e 40 yas ve uzerindeki HIV pozitif bireylerde, her yil on yillik kardiyovaskiiler
hastalik riski degerlendirilmelidir

* Risk hesaplamasi igcin SCORE2 (40-69 yas) veya SCORE2-OP (70 yas ve uzeri) gibi
araclar kullanilmalidair

2. Statin Tedavisi Onerileri
* Yiiksek Risk (210% on yillik risk): Yiksek yoJunluklu statin tedavisi endike
* Orta Risk (5-10% on yillik risk): Orta yodunluklu statin tedavisi Oner

* Dusuk Risk (<5% on yillik risk): Statin tedavisi, bireysel risk-fayda
degerlendirmesine gore dusunulmelldlr

3. Yasa Gore Ozel Oneriler

* 50 yas alti bireyler: On yillik kardiyovaskiuler hastalik riski 22 .5% olanlara orta
yogunluklu statin tedavisi, 27.5% olanlara ise ylksek yodunluklu statin tedavisi

4. Yasam Tarzi Degisiklikleri

* Sigara 1cmenin birakilmasi, duzenli fiziksel aktivite, saglikli beslenme ve alkol
tiketiminin sinirlanmasi gibi yasam tarzi degisiklikleri, kardiyovaskuler hastalik
riskinin azaltilmasinda Onemlidir.
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European AIDS Clinical Society (EACS) Interim Guidance on
the Use of Statin Therapy for the Primary Prevention of
Cardiovascular Disease in People with HIV

*KVH risk %5-10

» Pitavastatin 4mg
» Atorvastatin 20mg

= Rosuvastatin 10mg



Statin Therapy as Primary Prevention of DHHS
Atherosclerotic Cardiovascular Disease in People

With HIV Guncellemes1

Updated: September 25, 2025

Reviewed: September 25, 2025 2 5 Eyl u_z 2 O 2 5

Panel’s Recommendations

For People With HIV Who Have Low-to-Intermediate (<20%) 10-Year Atherosclerotic Cardiovascular
Disease (ASCVD) Risk Estimates

Note: Estimates based on the ASCVD Risk Estimator from the American College of Cardiology (ACC).
Aged 40-75 Years

« When 10-year ASCVD risk estimates are 5% to <20%, the Panel for the Use of Antiretroviral Agents in

Adults and Adolescents With HIV (the Pangl) recommends initiating at least moderate-intensity statin
therapy (Al).

o Recommended options for moderate-intensity statin therapy include the following:

= Pitavastatin 4 mg once daily (Al)
= Atorvastatin 20 mg once daily (All)
= Rosuvastatin 10 mg once daily (All)
o When 10-year ASCVD risk estimates are <5%, the Panel favors initlating at least moderate-intensit*
statin therapy (CIl). The absolute benefit from statin therapy is modest in this population; therefore, the
decision to initiate a statin should take into account the presence or absence of HIV-related factors that
can increase ASCVD risk.?

= Same options for moderate-intensity statin therapy as recommended for 10-year ASCVD risk
estimates of 5% to <20% (see above)

Aged <40 Years

« Data are insufficient to recommend for or against statin therapy as primary prevention of ASCVD in
people with HIV. In the general population, lifestyle modifications are recommended for people aged
<40 years, with statin therapy considered only in select populations (see American Heart Association
(AHA) ACC/Multisociety Guidelines).




Statin secimi & ART etkilesimi

« Simvastatin/lovastatin: Boosted PI veya kobicistat

1le kontrendike.

« Atorvastatin/rosuvastatin: Boosted rejimlerle disik

dozdan basla, maksimum doza dikkat et

* Pitavastatin: CYP yoluyla minimal metabolizma - en

az etkilesim



Statin secimi & ART etkilesimi

* Non-statinler:

* LDL hedeflerine ulasilamayan veya statin
intoleransi olan yuksek risklilerde
* Ezetimib,
* PCSK9 inhibitorleri (etkili LDL dususu )
* Bempedoyik asit



LDL DUZEYI

STATINLERIN YETISKINLERDE KULLANIM iLKELERI

PRAVASTATIN,ATORVASTATIN,ROSUVASTATIN

RISK FAKTORU

TETKIK SONUCU

190 mg/dL'nin Ustiinde

160 mg/dL’'nin ustinde

130 mg/dL’nin Gstiinde

70 mg/dL’nin Gstinde

Gerek yok

iki Ek Risk Ek risk faktorleri;
Faktoru a) Hipertansiyon,

Uc Ek Risk b) Ailede erken

Faktérii kardiyovaskuler hastalk

Bykiisi,

c) 65 yas ve Gstu
hastalar

= Diabetes Mellitus,

= Akut Koroner Sendrom,

= Gegirilmis Mi,

= Gegirilmis inme,

= Koroner Arter Hastaligi,

= Periferik Arter Hastalgi,

= Abdominal Aort Anevrizmasi

= Karotid Arter Hastaligi Olanlar

En az bir hafta ara ile iki 6lgum
olmal

En az bir hafta ara ile iki dlgum
olmal

En az bir hafta ara ile iki 6lcum
olmali

TEK tetkik sonucu yeterli.



Pitavastatin(l-4 mqg) -
Atorvastatin (10-20 mg) -

Ayakta Raporsuz g Odenmez E g }

Ayakta Raporiu

@ Uzman Hekim Raporu

Raporun Dlzenlenecedi
Saghk Kurumu

Raporu Duzenleyecek
Hekimler

Rapora Istinaden Regete
Yazabilecek Hekimler

Tum sadhk kuruluslan

Yetiskinler: Uzman hekim
Cocuklarda: Cocuk metabolizma hastalklan, cocuk endokrinolojisi ve
metabolizma hastaliklan, cocuk kardiyolojisi uzman hekimi

Tum hekimler




Alinacak Mesajlar

* HIV'de KVH riski anlamli ve suregiden

* Risk skorlari riski hafife alabilir - statin
es1gl daha dusuk

* REPRIEVE: statinler dusuk-orta risklilerde bile
faydali

* ART seciminde KVH risk dikkate alinmali

* Yasam tarzi degisiklikleri cok etkilil

* Multidisipliner yoOnetim sart






