Hipertrigliseridemi Tedavisinde
Kullanilan llaclar

Prof. Dr. Servet ALTAY

Trakya Universitesi Tip Fakultesi
Kardiyoloji AD.



Trigliserit-Triacil Gliserol

Gliserole bagl 3 yag asidi
Suda erimez
9 kcal/gr eneriji

Enerji deposu

Silomikron, VLDL ile transport
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Current and Emerging Therapies for Atherosclerotic Cardiovascular Disease Risk Reduction in
Hypertriglyceridemia. J. Clin. Med. 2023, 12, 1382.



Trigliserid Yukseklig
e Obezite
* Fiziksel inaktivite
* Asirih alkol
e Karbonitrattan zengin beslenme
» Diyabet
* Bobrek yetersizligi
* Nefrotik sendrom
e Endokrin bzoukluklar

e llaclar: steroids, protease inhibitors, estrogen,
bbloker,ditiretik ..

e Genetik fackorler

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421



Hipertrigliseridemi Nedenleri

Genetic Disorders Secondary Disorders Medications
e  Obesity
- ) ¢  Metabolic syndrome )
l]flarmlg?] ‘i_c?emn:?\gd *  Dhiabetes mellitus : %E;};‘:Eﬁ
Fng:r:Elial]J *  Hypothyroidism e L-asparaginase
dysbetalipoproteinemia *  Chronic liver disease o  Bile acid resins
Familial ¢  Chronic kidney disease e  Atypical antipsychotics
hy pertrigly ceridemia ¢ Nephrotic syndrome e Rosiglitazone
Multifactorial ¢  Lipodystrophy e  Sirolimus
chylomicronemia ¢ Autoimmune disorders | Cyclophosphamide
syndrome ¢  Pregnancy (3rd e  I[sotretinoin
Familial trimester) . Oral estrogens
_ _ e  Weight gain after weight _ :
chylomicronemia loss ¢  Tamoxifen
Mansientingngie ¢ Rheumatoidarhuiis 2 LA
hy pertrigly ceridemia *  Clycogenstorage +  Raloxifene
F?JFE er‘nf::r diseases ¢  Cydosporine
hy . g:Jcri ly ceridemia s Psoriasis . h"irte:fefcn
Congenital *  Sepsis Tacrolimus
-ongena ¢  Multiple myeloma * Acrofmus
lipodystrophy ¢ Systemiclupus s  Propofol
¢  Cushing syndrome

Current and Emerging Therapies for Atherosclerotic Cardiovascular Disease Risk Reduction in
Hypertriglyceridemia. J. Clin. Med. 2023, 12, 1382.



Fredrickson-Levy-Lees Siniflamasi

rererpe | o | peenin | aol | e |

Phnarmacotnzrapy 4in Editlon.p. 353



Hipertrigliseridemiye

N

Yaklasim

Tedavi

e Trigliseritler, hem KDH hem de
diyabete yol acarlar

e 150 mg tzeri CVD risk artisi var

e 200 mg ustl YTD’ye ragmen dismezse
tedavi

e >500 mg/dlyi gecmesi akut
pankreatite yol acabilmektedir.
(0zellikle 900 mg>)

e Pankreatit riski TG>1000 risk %5,
TG>2000 %10-20)




Hipertrigliseridemiye Yaklasim

e Yasam tarzi degisikligi-
— KH alimi kisitlanmasi
— yag orani <20-40g/gin

e |lac tedavisi

— Statinler ilk tercih

— Fibratlar -(6-8 hafta sonra kontrol)
— Omega-3 yag asitleri(2-4 g)

— Niasin (2g/giin)



Table 1. Classification of hypertriglyceridemia and risks associated with triglyceride ranges.

HTG Categories TG Levels (mg/dL) Lipoproteins Prevalence * Clinical Risks Treatment Approaches
Mild-to-Moderate 150-499 +VLDL, TRLs 2410 ascyp  * Lifestyle/behavioral
¢ Statins
o Lifestyle/behavioral
oy Very low-fat diet
VLDL, ,. ¢
Severe =500 1 chiylomicrons, or ~1:10,000 ESE D+ #mﬂ *  Shatins .
" both ancreatitis o Omega-3 fatty acids
¢  Fibrates
¢ Niacin

Current and Emerging Therapies for Atherosclerotic Cardiovascular Disease Risk Reduction in
Hypertriglyceridemia. J. Clin. Med. 2023, 12, 1382.



Recommendations for drug treatments of EAS @ @ESC
patients with hypertriglyceridaemia (1) Erpeen oy

Recommendations

Statin treatment is recommended as the first drug of choice for reducing
CVDrisk in high-risk individuals with hypertriglyceridaemia (TG >2.3
mmol/L (>200mg/dL)).

In high-risk (or above) patients with TG between 1.5and 5.6 mmol/L (135-
499 mg/dL) despite statintreatment, n-3 PUFAs (icosapent ethyl 2x2 g/day) lla
should be considered in combination with statin.

L Ht 2019 ESC/EAS Guidelinesforthe management of dyslipidaemias lipid modfication ta reduce
www.escardio.org/guidelines / & i P

cardiovascularrisk (European Heart Journal 2019 -doi: 10.1083/eurheartj/ehz455)



Recommendations for drug treatments of FAS @ @ESC
patients with hypertriglyceridaemia (2) ;

uropean Society
of Cardiology

Recommendations Class Level

In primary prevention patients who are at LDL-C goal with TG >2.3
mmol/L (>200 mg/dL), fenofibrate or bezafibrate may be considered in b B
combination with statins.

In high-risk patients who are at LDL-C goal with TG »2.3 mmol/L (>200 §
mg/dL), fenofibrate or bezafibrate may be considered in combination with llb C
statins.

@

: dg 2019 ESC/EAS Guidelinesforthe management of dyslipidaemias lipid modification to reduce
www.escardio.org/guidelines

cardiovascular risk (European Heart Journal 2019 -doi: 10.1083/eurheartj/ehz455)
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Statinler

Hmg Koa reduktaz inhibitorleri

DL dusurucu etkileri 1-2 haftada baslar, 4-6
naftada stabillenir.

DL % 20-60, TG % 7-37 ||
HDL % 2-16 |




Statin Yan Etkileri

e En sik kas agrisi (CK yuksekligiyle birlikte
/degil) ve kas glicstizligli(%3-5)

e Rabdomyoliz, myopati ve myozit cok daha
nadir(%0.01-0.1)



Fibrik asit deriveleri

PPAR-a agonisti

PPAR-a aktivasyonu, lipid ve lipoprotein
metabolizmasinin cesitli basamaklarini
dizenleyen genleri etkiler.

TG %20-50| , HDL-K %6-20 |

Fenofibrat (mikronize) 200-250 mg/giin bir
kez. Gemfibrozil 600-1.200 mg/gtin iki kez



Fibrik asit deriveleri

* Fenofibrat tip 2b hiperlipidemisi olan
hastalarda Total-K ve LDL-K dlzeylerini bir
miktar azaltir, fibrinojen dlzeylerini dusardr.

e Insilin direnci olan hastalarda ise gemfibrozil
kardiyak olay gorulme oranini %28 azaltir

e Fenofibratin diyabetik retinopatili hastalarda
retinopatinin ilerlemesini engelleme



Fibrik asit deriveleri

Yan etkiler; GIS sikayetleri, transaminazlarda
vikselme, deri dokintuleri, pankreatit impotans,
miyopati, safra tasi

Statinle kullanimina dikkat edilmeli (Fenofibrat)

serum kreatinin ve homosistein duzeylerinde artis

Kontrendikasyonlar; Karaciger ve bobrek
vetmeazligi, safra tas



Fibrik asit deriveleri

e ACCORD calismasinda fenofibratin primer ve sekonder
sonlanim noktalari Uzerinde etkinligi gbsterilememistir

e Fibrat tedavisinin plaseboya etkilerini arastiran, toplam
16.135 vaka iceren RCT ler degerlendirildi.

e Fibratlarla tedavi edilen hastalar, KVH bagli 6ltim,
o6liumcul olmayan miyokard enfarktisu veya élimcdl
olmayan inme acisindan, plasebo kullanan hastalara
kiyasla daha dusuk bir riske sahip bulundu.

 Ancak primer korunma ayarinda mutlak tedavi
etkilerinin ilimli oldugu gosterildi.

Fibrates for primary prevention of cardiovascular disease events (Review) 2
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Niasin

Karacigere yag asidi akimini ve karacigerden VLDL
sekresyonunu azaltir. (Diacylglycerol
acyltransferase-2 inh)

HDL-K artirip LDL-K ve TG (%20-40) azaltir.
Lpa azaltan tek ila¢

Niasin ile kardiyovaskuler korumada net bir yarar
gosterilemedigi icin bu amacla rutin olarak
kullanilmamalidir.



Niasin Yan Etkiler

Flushing

Kasinti

Gastrointestinal yakinmalar
Transaminaz yukselmesi
Kolestaz

Urik asit yukselmesi-Gut

Glukoz toleransinin bozulmasi



Omega 3 Yag Asitleri

PPAR Uzerinden ApoB sentezini azaltir

Eicosapentaenoic acid (EPA) ve
Docosahexaenoic acid (DHA) 2-4 gr

%45 TG dususu
Antitrombotik etki
GIS yakinmalari



Tablo 6. Omega-3 yag asitlerinin kardiyovaskiler sistem iizerine etkileri

Lipid profili iizerine etkiler Diger

- TG %27-45, Total-K %7-10, VLDL-K %20 Ateroskleroz gelisimini azalur
-42, apo B %4, Non-HDL-K %8-14 | Kan basincini azaltr

- Hepatik VLDL, TG sentezini ve/veya - Endotelyal dsifonksiyonu azalur
sckresyonunu azaltarak ve dolagimdaki VLDL
partikiillerinden TG klirensini artirarak etki

]

]

Trombosit agregasyonunu azalur

Aritmi insidansini diisiiriir

]

eder. - Sol ventrikiil hipertrofisini ve diyastolik
- Lipidlerin beta oksidasyonunu artirir disfonksiyonu iyilestirir
- LDL partikiil biyiiklagiini artorir
- Apo CIII diizeyini azaltr

TEMP Dislipidemi Tani ve Tedavi Kilavuzu 2021



Lomitamid

Mikrozomal trigliserid transfer protein (MTTP) inh

MTTP’nin inhibisyonu SM ve VLDL nin sentezini
inhibe eder LDL, TG dususu (%40-45)

Kardiyovaskiler sonuclar Gzerine etkisi hentz
tespit edilmemistir

Hepatotoksite

Homozigot AH’li bireylerde ve diger tedavilere
yvanit vermeyen ciddi HTG olgularinda

FDA-EMA onayli

Cuchel M, Meagher EA, du Toit Theron H, et al.Lancet.2013;381(9860):40-46.



Apoliprotein Clll inhibitorleri

LPL inhibisyonu

ApoC3 loss-of-function mutasyon %40 TG disusu
Volanesorsen (ApoC3 mRNA inh) %77 TG dususu
EMA Familyan silomikronemi onay

285 mg sc/hafta

Trombositopeni (%28), cilt reax

Olezarsen( Apo3 protein sentez inh)daha iyi tolere,
Trombositopeni yan etkisi yok

Volanesorsen and Triglyceride Levels in Familial Chylomicronemia
Syndrome. N Engl J Med. 2019; 381(6):531-542.



ANGPTL3 inhibitorleri

* Anjiopoietin- benzeri protein3 LPL inhibisyonu
e ANGPTL3 Inhibitér mutasyonu TG, LDL dususU

 Vupanorsen; nonHDL ve TG dususu, LDL hafif
dusus
 Transaminaz yukselmesi, cilt reax

* Evinacumab; Familyal hiperkolesterolemide
LDL (%49) disusu. Non-FCS de anlamh TG
(%85) disusu. Iv inf/ay

ANGPTL3 inhibition in homozygous familial hypercholesterolemia. N Engl J Med. 2017;377(3):296-297
Evinacumab for Homozygous Familial Hypercholesterolemia. N Engl J Med 2020; 383:711-720. doi:
10.1056/NEJM0a2004215



 Postprandia
ince bagirsa

 Postprandia

Pradigastat

TG sentezinde rol oynayan ve
<ta DGAT-1 inh

glukoz , TG (%98) dusus

* Familyal Hipersilomikronemi tedavisinde

The DGAT1 inhibitor LCQ908 decreases triglyceride levels in patients with
familial chylomicronemia syndrome. J Clin Lipidol 2012; 6: 266—-267.



Niasin Analogu

* ARI-3037MO

e Total-K’'yi1 %60, LDL-K'y1 %55, TG’yi %87
azaltma

Niacin Alternatives for Dyslipidemia: Fool’s Gold or Gold Mine? Part I: Alternative Niacin
Regimens. Curr Atheroscler Rep. 2016;18(2):11. doi: 10.1007/s11883-016-0563-8.



Gen tedavisi

Viral Mew  Wiral

Alipogene tiparvovec DNA_Gens _oNA

(Glybera) |

e & Modifiye DNA vektsre
- enjekte edilir

e LPL aktivitesini geri
kazandirma

e Ailesel LPL eksikliginde e hice
TG %40-60 azalma

e Pankreatit sikliginda | harrarir ey
azalma e " ;7 @
. ;:niﬁél:::l i wls : %.___ %

e Hem Avrupa hem de
ABD’de rekombinat
gen terapisi alaninda
onay alan ilk ilactir

pargalanir -
vektor yayilir 3 §

._ !
Y oy o
ol Vezikill Q
~ #

Efficacy and long-term safety of alipogene tiparvovec (AAV1-LPL(S447X) gene therapy for lipoprotein lipase
deficiency: an open-label trial. Gene Ther 2013;20:361-9.

Hiicre yeni geniyle © J;r'
protein sentezler | =




Acil Durumlarda Diger Yaklasimlar

* Teropetik Plazmaferez: %60-80 azalma

e Insilin: LPL aktivitesini arttirir, Hormon sensitif
lipazi inhibe eder. KS 150-200 arasinda tutulup
TG<500 alti hedeflenir

 Heparin veya DMAH: LPL aktivitesini stimule
eder, Inflamasyonla tetiklenen trombsi
azaltir. 5000 u 2x1



Initiate treatment for pancreatitis
&. Fluid replacement

b. Analgesia
€. ldentify and treat other causes (e.g. gallstones)

$ 4

Concurrent hyperglycasmia present? Mo concurrent hyperglycasmia

! !

iV insulintherapy to reduce TGs | iV insulin and glucose therapy to reduce TGs

1 | |

Flazma exchange availableftolerable ?
TS levels nat falling?

Start cycles of plasma exchange/pheresis
Start oral TG-lowering medications when possible |

L

Monitor TGs, glucose. Liver & remal function; CRP; &Amvylass
Treat complications: infection; pancreaticduct injury; other organ injury [e.g. AKI)

Wierzbicki AS, et al. J Clin Pathol 2022;75:798-806. doi:10.1136/jclinpath-2021-207719



Ozet

HTG ateroskleotik KVH icin risk faktori
Tedavide yasam tarzi degisikligi cok 6nemli
HTG tedavisinde ilk sirada statin kullanilmaktadir.

Statin yetersizse veya TG seviyesi cok ylksek
degerlerdeyse Fibrat ve Omega 3 tercih edilir

Niasin yan etkilerden dolay! nadiren tercih edilir.

Ozellikle ApoC3 inhibitorleri olmak tzere yeni
ilaclar umut vadetmektedir.



TESEKKURLER...
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