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Giris-Epidemiyoloji

e Aterosklerotik kardiyovaskiiler hastalik (ASKVH) halen diinyada en
yaygin 0lim sebebi

e DM en 6nemli risk faktorlerinden biri

« DM’li kisilerin ASKVH’a bagl 6liim riski non-diyabetiklere gore 2-4
Kat fazla

e Gunuimiizde yaklasik 537milyon kist DM (1980 yilinda 108 milyon!)

e Steno-2 calismasi: Kardiyovaskiiler risk faktorlerine miidahale 1le
diyabetiklerde ASKVH riski %53 oraninda azaltilabilir




Apa A-l, A-ll

Apo C-1, C-ll, C-N
Phospholipids
Free cholesterol

Apo A-l, A-ll

Apo C-l, C-II, C-1Il
Phospholipids
Frea cholesterol

CM remnant

Frae
cholasterol

Intestinal
pathway

@ Peripheral

cells @
Stercidogenic
cells
LDL

Cholesteryl esters




Protein Chylomicron

Triglycerides
Phospholipids

Cholesteryl esters
Cholesterol

Chylomicron

o remnant

DIAMETER (nm




Density Diameter TGs(%) Cholesteryl PLs(%) Cholesterol (%) Apolipoproteins

(g/mL) (nm) esters (%) Major  Others
Chylomicrons <095 80—100 90—95 2-4 2-6 ApoB-48  ApoA-l, Al A-IV, A-V
VLDL 095-1.006  30—80 50—65 8—14 12-16  4-7 ApoB-100  ApoA-l, C-Il, C-ll, E, A-V
IDL 1.006—1.019 25-30 25—40 20-35 16—24 711 ApoB-100  ApoC-Il, C-lIl, E
LDL 1019-1.063 20-25 4-6 34-35 2-26 615 ApoB-100

HDL 1063-1210 8-13 7 10-20 55 5 ApoA-l  ApoA-ll, C-lIIlE,M
Lp(a) 1.006—1.125 25-30 4-8 35-46 17-24 69 Apo(a)  ApoB-100

©ESC 2019

Apo = apolipoprotein; HDL = high-density lipoprotein; IDL = intermediate-density lipoprotein; LDL = low-density lipoprotein; Lp(a) = lipoprotein(a); PLs = phospholipids; TGs
= triglycerides; VLDL = very low-density lipoprotein.




Patofizyoloji

* Tip 2 DM hastalarinin %72-85’inde dislipidemi mevcut

e Artmis TG, Artmus VLDL, Artmis small dense LDL orani, Azalmis
HDL

e Mekanizma?

e Hiperglisemiye oranla insiilin direnci daha etkili (bozulmus glukoz
toleransi, bozulmus aclik glukoz duzeyi)



fizyoloji

nsulin direnci VLDL uretimini arttirir.

Lipoprotein lipaz aktivitesinde ve hepatik
uptake azalmasindan dolay1 VLDL
atiliminda azalma

VLDL-1 (Trigliseritten zengin
lipoprotetin- s) artisina neden olur

TG yﬁkseklé%zi nedeni ile kolesterol ester
transferaz (CETP) aktivitesinde artis ve 1
buna bagl olarak TRLs’den HDL ve - 16

LDL’ye trigliserit akiimtlasyonu e
Postsekresyon modifikasyona yatkin olan N

small dense LDL oraninin artmasi sonucu
mtimaya daha kolay gecis ve ateroskleroz
hizinda artis.

Hepatic triglyceride lipase




T2D Is Often Associated With a Diabetic
Dyslipidemia Profile

HDL

Normal Cpo MOO(% "““'% X O

4 VLDLTGs 4 LDLapoB ¥ HDL-C

4 VLDL apoB 4 Particle number ¥ Particle number

4 VLDL cholesterol ¥ Particle size ¥ Particle size
(small, dense) (small, dense)

Watts, G. Treatment of Diabetic Dyslipidaemia. 2014; Diapedia 61040851150 rev. no. 5. Available from:
https://doi.org/10.14496/dia.61040851150.5




‘de kan lipidlerinde niteliksel (qualitative)
BBLiklikler
e Okside li pop roteinler LDL Oxidation Triggers Vascular Injury

and Inflammation

e Glikozillenmis lipoproteinler

 Bu lipoproteinler LDL
reseptorlerine az afinite gosterir

e Okside LDL’ler vaskiuler

* Monocyte motility

permeabilitesi yuksektir ve

* Free-radical production
* Plaque instability

makrofajlar tarfindan foam cell
olusturulur



Diyabetik Dislipidemi ve KVH

TG seviyesi ve KVH arasinda korelasyon mevcut. (ApoB artisi1?)

» Apo ClII’de olan mutasyon sonucu TG’den zengin lipoprotein (TRLS)
artisina bagli artmis KVH riski

e HDL rolii tartismali. Niacin etkisiz

e L DL kolesterol seviyesi halen birincil belirte¢c ancak DM “lu
nastalarda LDL konsantrasyonu artmayabilir.

* Daha aterojenik olan small dense LDL oraninda artis mevcut



Diyabetik Dislipidemi ve KVH

e [1k ATP (1988)’den beri ASKVH 6nlenmesinde LDL kolesteroliin
onemi vurgulanmakta . ‘Lower is the better’

 UKPDS c¢alismasina gore tim degiskenlere ragmen LDL kolesterol
seviyest KVH ac¢isindan birincil belirteg

e [svec diabet kayit bulgularina gére 272000 DM hastas1 ve 1355000
non-diyabetik kiside LDL seviyesi ve ASKVH arasinda dogrusal iligki
mevcut



2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk

SCORE - European High RiSk Chart Total risk estimation using a risk estimation

. - _ _ system such as SCORE is recommended for
10 year risk of fatal CVID in high risk regions of Europe by gender, age, systolc blood pressure, total cholesterol and smoking status

asymptomatic adults >40 years of age without
evidence of CVD, DM, CKD, familial hyper-
cholesterolaemia, or LDL-C >4.9 mmol/L
(=190 mg/dL).
It is recommended that high- and very-high-
risk individuals are identified on the basis of
documented CVD, DM, moderate-to-severe
renal disease, very high levels of individual risk
factors, FH, or a high SCORE risk. It is recom-
mended that such patients are considered as a
priority for advice and management of all risk
factors.

Risk scores developed for the general popula-
tion are not recommended for CV risk assess-
ment in patients with DM or FH.




cardiovascular risk

Very-high- People with any of the following:

risk Documented ASCVD, either clinical or unequivocal
on imaging. Documented ASCVD includes previous
ACS (Ml or unstable angina), stable angina, coronary
revascularization (PCl, CABG, and other arterial
revascularization procedures), stroke and TIA, and
peripheral arterial disease. Unequivocally docu-
mented ASCVD on imaging includes those findings
that are known to be predictive of clinical events,
such as significant plague on coronary angiography
or CT scan (multivessel coronary disease with two
major epicardial arteries having =50% stenosis), or
on carotid ultrasound.

DM with target organ damage,” or at least three major
risk factors, or early onset of T1DM of long duration
(=20 years).

Severe CKD (eGFR <30 mL/min/1.73 mz).

A calculated SCORE >10% for 10-year risk of fatal
CVD.

FH with ASCVD or with another major risk factor.

2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce

e Hedef organ hasar1 olan DM
nefropati, retinopati, noropati)

e DM disinda 3 major risk faktort
olan hastalar (yas-sigara-HT-
obezite-kolesterol yiiksekligi)

e 20 yildan fazla siiren Tip I DM
hastalar



2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk

People with:

e Yiksek risk:

e Hedef organ hasar1 bulunmayan,
10 yildan fazla DM olanlar

e Ek bir risk faktori olanlar

Markedly elevated single risk factors, in particular TC
>8 mmol/L (>310 mg/dL), LDL-C >4.9 mmol/L
(=190 mg/dL), or BP >180/110 mmHg.

Patients with FH without other major risk factors.

Patients with DM without target organ damage,” with D

duration =10 years or another additional risk factor.
Moderate CKD (eGFR 30—5%9 mL/min/1.73 ml).
A calculated SCORE =5% and <10% for 10-year risk
of fatal CVD.
Moderate-risk Young patients (T1DM <35 years; T2DM <50 years)
with DM duration <10 years, without other risk fac-
tors. Calculated SCORE =1 % and <5% for 10-year
risk of fatal CVD.

Calculated SCORE <1% for 10-year risk of fatal CVD.

e Orta derecede risk:

e Ek risk faktort bulunmayan,10
yildan az hasta olan gen¢ DM

hastalar1 (Tip I <35, TiplI<50 yas)




2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk

In patients with T2DM at very-high risk®, an
LDL-C reduction of >50% from baseline and
an LDL-C goal of <1.4 mmol/L (<55 mg/dL) is

34418432
recommended.

In patients with T2DM at high risk,” an LDL-C
reduction of =50% from baseline and an LDL-

C goal of <1.8 mmol/L (<70 mg/dL) is
d.418

recommende

Statins are recommended in patients with
T1DM who are at high or very-high risk.© **/




2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk

Intensification of statin therapy should be con-
sidered before the introduction of combina-
tion therapy.

If the goal is not reached, statin combination
with ezetimibe should be considered.***”

Statin therapy is not recommended in pre-
menopausal patients with diabetes who are
considering pregnancy or are not using
adequate contraception.

Statin therapy may be considered in both
T1DM and T2DM patients aged <30 years
with evidence of end organ damage and/or an
LDL-C level >2.5 mmol/L, as long as preg-

nancy is not being planned.




2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk

Diyabetik dislipidemi: Artmls ac;hk ve tokluk TG, ApoB, small dense
LDL orani ve azalmis HDL seviyesi

* Non-HDL kolesterol ve ApoB TG zengin lipoprotein ve tlrevlerini
gostermek 1¢in 1y1 markerlar ve tedavide ikincil hedef olmali

Non-HDL < 100 mg/dlI Yiiksek riskli hastada hedef
Apo B < 80 mg/dI

Non-HDL < 85 mg/dl Cok yiiksek riskli hastada hedef
Apo B < 65 mg/dl




ESC 2019 Tedavi:Statin

e HGM-CoA rediiktaz enzimini inhibe ederek KC’de kolesterol sentezini azaltirlar.

 Anti-inflamatuar etkinlikleri ile plak stabilizasyonu,endotel fonksiyonun duzeltme,
vaskiiler inflamasyonda azalma saglarlar

e Statin tedavisi diyabetik hastalarda artmis KVH riskini azalmak i1¢in 1lk secenek
ila¢ olmalidar.

* CARDS calismas1 LDL 160mg/dl altinda olan 2883 DM hastasindan ator 10mg
baslanan grupta placeboya gore MI riski %42 azalmis olarak degerlendirilmis

e Yaklasik 19000 diyabetik hasta ve 71370 normal kontrolun degerlendirildigi bir
metaanalize gore baslangic LDL seviyesinden bagimsiz olarak statin ile LD
diizeyinde Immol/l azalma 5 yillik major KV olay insidansinda %23 azalma

saglar
e Statin tedavisi 0zellikle prediyabetiklerde asikar DM gelisme riskini arttirabilir.

Ancak KV olay riskini azaltma etkisi agir bastig1 i¢in tedaviye baslamaktan
cekinilmemelidir!



ESC 2019 Tedavi: Ezetimibe-PCSK 9 Inh

e Ezetimibe ince bagirsakta Niemann-Pick C1 like-1 proteinini inhibe ederek
kolesterol emilimini azaltir.

e Statin tedavisine eklendigi zaman yaklasik %24 LDL azalmasi

 IMPROVE-IT calismasinda diyabetiklerde major vaskiiler olaylarda %15
rolatif risk azalmasi

e PCSK-9 inh evolocumab ve alirocumab LDL reseptoriine ba%lamp onu
detgrade eden PCSK-9 propoteinini inhibe eder. Bu sayede LDL reseptor
artar.

e LDL seviyesinde yaklasik %60 azalma saglarlar

 FOURIER calismasinda diyabetik ve non-diyabetik lerde benzer oranda
roolatif risk azalmasi saglanmustir.



ESC 2019 Tedavi: TGT ve HDL | tedavisi

e Yasam stil1 degisiklikleri:
e Kilo kaybi
» Aerobik egzersiz

e Sature yag, nisasta ve basit seker ,paketli gida tilkketimin azaltilmasi; lifli
gidalarm arttirilmasi

* Fibrat?
e TG ytiksekligi ve HDL diistikliigii olanlarda etkili.

e 11590 TiplIDM hastasinda yapilan metaanaliz sonucu non-fatal Ml riskini
%21 azaltirken mortalite tizerine etkisi gosterilememis.

e PROMINENT c¢alismasina gore statin tedavisine eklenen fibratin KV olay
uzerine etkisi saptanmamus.



ESC 2019 Tedavi: Omega-3

e REDUCE-IT c¢alismasi: Statin alan TG yiikseligi olan 11590 hastaya
verilen Etil eicosapentaenoic acid (EPA) birlesik primer sonlanim

noktasina (Oliim,non fatal MI, stroke,revaskiilartizasyon) ulasmada
%25 rolatif risk azalmasi saglamis

e STRENGTH calismasi: 13078 hasta (%70 DM) statin tedavisine

omega 3 (EPA ve DHA) eklenmesinde KV risk tizerine anlamli etkisi
saptanmamis.

e ASCEND calismasi: 15480 DM hastasinin tedavisine Omega-3
eklenmesinin KV hastaliklar tizerine anlamli etkisi saptanmamus.



Tip | DM

e Tip 1 Diyabette LDL ve Trigliserid diisiik, HDL (st sinirda

e Bunun nedeni subkutan uygulanan insulinlerin lipoprotein lipaz
aktivitesini artirmasidir

e Bu durumda LDL ve HDL’nin aterojenik yapida oldugu ve hastalarin
statin tedavisinden mutlaka fayda gorecegi unutulmamalidir!!



Adults aged 40-75 years with diabetes and without clinical Aduhts aged 20-3% years with O risk
ASCND and basaline LDL-C <190 gL, factars andfer diabetes-specilic risk
on statin therapy for primary prevention enhancers or aged =75 years

Al imdividuals should be considered for an lessy
meaderate-inbensity statin therapy

1. Calculate 10-year risk and consider diabetes risk enhancers*

2. Evaluate and optirmiza [ifastyle moddfications, adheranca 1o
‘guideline-recammended statin theragy, risk factor contral, and SA5Es

X Refarral to ROVRDMN

EXPERT CONSENSUS DECISION PATHWAY

2022 ACC Expert Consensus Decision
Pathway on the Role of Nonstatin
Therapies for LDL-Cholesterol
Lowering in the Management of

Atherosclerotic Cardiovascular
Disease Risk

A Report of the American College of Cardiology Solution Set Oversight Committes
Endorsed by the National Lipid Association

Monitor adherence to lifestyle
muodEfications, medications, and LDL-C
rasponsa to tharapy. If parskstant

i icbemia ¥ refer o the
03 ACC BCDF on Managamant
of Hypertrighyceridemia®




ACC 2022

e 40-75 yas aras1t DM tanil1 herkese orta yogunluklu statin tedavisi
baslanmali

e Diabet i¢in tanimlanmis ek riski olan hastalarda yogun statin tedavisi
diistiniilmeli
* Yasl hastalar
 Ek KVH risk faktori olanlar
e Uzun suredir DM olanlar
e Albuminiiri, GFR 60 alt1 olanlar
 Retinopati
e Noropati
e ABI <0.9



AMERICAN
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ACC 2022

ASKVH olmayan ,LDL 190mg/dl altinda olan 40-75 yas aras1 DM
hastalar1

e 10 yallik riski %7.5 altinda olan az sayidaki DM’lu hastaya orta
yogunluklu statin tedavisi (LDL %30-49 oraninda azaltilmali -LDL
100mg/dl, non-HDL 130mg/dl ve alt1) ve yasam stili modifikasyonu
onerilmeli

e Eger statin dozunun arttirilmasina ragmen uygun seviyelere gelmezse
Ezetimibe 10mg eklenmeli

e Ezetimibe kullanilamaz veya TG 300mg/dl tizerinde 1se safra asiti
baglayicilarini eklemek diistintilebilir



ACC 2022

ASKVH olmayan ,LDL 190mg/dl altinda olan 40-75 yas aras1i DM hastalari

e 10 yillik riski %7,5 tizer1 olan DM’lu hastalarda yiliksek yogunluklu
statin tedavisi (LDL %50’den fazla azaltilmali1) ve yasam stili
modifikasyonu baslanmali

* Yeterli gelmezse Ezetimibe-BAS tedaviye eklenebilir

e Beraberinde ASKVH yoksa veya LDL 190mg/dl tizer1 degilse primer
Korumada PCSK-9 inh, bempedoic asid veya inclisiran kullanimi
nenuz onertlmemektedir!

e LDL seviyesi normal olan kisilerde non-HDL kolesterol takibi
onemlidir. TG seviyesi 500mg/dl Gzerinde olanlar pankreatit riski
acisindan antihipertrigliserit tedavi almalidir.



ACC 2022

Ek risk faktort olan 20-39 yas aras1 DM’lu hastalar ve 75 yas lizeri hastalar

e Uzun sureli DM oykusu olan, nefropati, retinopati, noropatisi olan
veya ABI <0,9 olan hastalarda statin tedavisi dusuntlebilir

 JUPITER ve HOPE-3 calismalarinin sonu¢larina gore statin
tedavisinin faydalar1 70 yas alt1 ve usti popiuilasyonda benzerdir.

e 75 yas uzerl hastalarda statin tolere edildigi stirece kullanilmalidir.

e 75 yas lizerinde yeni tam1 DM’11 kisilerde hastanin risk durumuna gore
karar verilmell.



Tesekkiir ederim
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