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“CIKAR ILISKISI”- “CONFLICT OF INTEREST”
ilaglarla ilgili bir sunum !

Konu ile iliskili hicbir cikar iliskim yok

Her hangi bir ila¢ sirketinin danismani degilim ve hicbir
zaman, hicbir nedenle Utcret almadim.

llac sirketlerine Ucret veya baska bir cikar icin hizmet
vermedim.

llac sirketleriyle ortak bilimsel calismam yok.




Sunum Plani

1. Statinler ve karaciger toksisitesi
— Ne tur bir toksisite
— KC enzim takibi

2. Karaciger hastaliklarinda statinler

— HCV

— HBV

— PBC

— NASH

— Karaciger Sirozu

— HCC

— KC tx



Hepatoloji innikIerinir/l\en sik problemlerinden

KC enzimi yluksek NASH hastasina statinlerin baslanabilmesi
icin konsultasyon istemi




48 y da E obez DM(+) NASH(+)

ALT:120 Viral seroloji (-), Total kolesterol 260,
LDL:170 Ailede KAH,

Sigara(+)

Statin verir misiniz?




48 y da E obez DM(+) NASH(+)

ALT:120 Viral seroloji (-), Total kolesterol 260,
LDL:170 Ailede KAH,

Total bilirubin: 2.5 mg/dlI
Sigara(+)

Statin verir misiniz?




38 yda K, HCV (+)
ALT:90

Siroz yok,
Kolesterol yuksek

Statin verir misiniz?




55y daK, HBV (+)
ALT:60 AST:90
Siroz var,
Kolesterol yuksek

Statin verir misiniz?




Statinler

Gelismis ulkelerde yetiskinlerin %10-20 si statin kullaniyor

LDL 40 mg/dl azalma CV mort. %20 — tim nedenli mort. %10 diiser

Statinler KC enzimlerini %10 hastada yukseltir

>x3 sadece %1

ALT yiiksekligi NAFLD ve HCV infeksivonun da olmuyor.




Niye statinlerin KC hasarindan korkulur?

e Mekanizma
— KC de kolesterol sentezini inhibe eder.
e Metabolizma D. Pastori et al./ Digestive and Liver Disease 47 (2015) 4-11
— Sitokrom p450 sistemi HEPATOCYTE

Pravastatin Pitavastatin

Fluvastatin
Rosuvastatin

Simvastatin
Lovastatin
Atorvastatin

— Transaminaz yuksekligi

Basolateral membrane

yapan bir “sinif etkisi”
(class effect)

| Apical membrane

BOWEL

KIDNEY

Fig. 1. Hepatic metabolism and clearance of statins. OATP: organic anion transporting polypeptides.



Metabolizma

Not by CYP450 sistem, CYP2C9 CYP3A4
Pravastatin Fluvastatin Lovastatin
Rosuvastatin (minimal) Simvastatin

Pitavastatin (minimal) Atorvastatin




Statinlerin KC enzimleri uizerine sinif etkisi

Statinler ilk 3 ayda ALT>AST seklinde artar.

Surekli >3x ULN hastalarin <%1
Transaminaz yiiksekligi histopatolojik degisimle iliskili degil

Hy’s kanunu: Bil<2xULN ise ila¢ toksisitesi olasi degil



DILI

 Hepatotoksik rx :

— Doz bagimli

— Ongorulebilir
— Ornek: Asetominofen-

o idiosinkratik rxn:

— Doz bagimsiz

— Ongodrilemez
— Ornek: Penisilin



Statinler >>ldiosinkrazi?

Raussel Uclaf Causality Assessment Method (RUCAM)

Skorlama sistemi
Interobserver variabilite yiiksek
PPV dusuk (statin icin KC hasari ile 100 kez iliski var derse 99 kez yanlis)

— (Bu oran mahkemede hakim tarafindan bize uygulansin ister miyiz?)

Urlin etiketi KC hasari uyarisi 2 puan

— 2 puan dustince “highly probable” >>"probable”
Statin Gzerindeki uyari eski ve kanitsiz

Statin> idiosinkrazi:1/100.000 ile 1/1.000.000

Brachey ‘T, Soine LA, Caldwell JH Gokdse s 5L Soree ning smess myocandial
pa LSRN AMaTing and SgEsdny (o Uver mansplantaeon Am | Cardiol
AN IoEIoo-1onx



Idiosinkrazide ALT moniterizasyonu ise yaramaz

NSAID da ALT moniterizasyonu gibi

ALT moniterizasyonu gerekli degil

Semptom takibi ile karar (bulanti, halsizlik, karin agrisi)




e KC hastasi ilac toksisitesine daha duyarlidir?

Dr. Ammerman, the late doyven of dreg-indwced liver injury,
reminded ws: “A stubborn misconception regarding swsceptibility
be hve patic injury has been the view that patients wit h preesisting
liver disease are more likely than others to experience hepatic

injury an exposure to dnegs that cawse liver damage™ [9)
-




Statin %33 major CVS olaylarindan korur
Statin 1/100.000 ile 1/1.000.000 KC hasari olasi ise
KC hast korkusu ile %10-30 statini kesiyor

KC tx listesinden %7-29 KAH nedeniyle cikartiliyor! ! !




NAFLD: x7 kardiak olim>KC hast oliim

Statin grubu ALT normallesmesi daha fazla

Verilmeyen grupta ALT yikselmis
HCV hastalarinda da statin KC enz i dizeltmis

Bader T. L fegl are Gmelevand wihen presoribing soons Lance
N 3ITE N E=F-1583

Mavgms VG, T amialos K, Caossios T, Conea T, Ao noetiis P Brmihons K, oot al
Saiery amd = oo v o hare- e nmi Siamin e ahmesn o0 Caml owan ular eenis i
Dl bl Wit Coroanary Retart disea s and abincarmial Miver tess in ke Greel
Moreastann ared Doran 2ry Heant Dise s Evaboa Sorn (CREEATE]) Sodys a jpoet-
heoel analysls. Llamced 010 37E: 1906- 190



Bluyuk Resim

Genel populasyonda 1/130.000 hepatotoksik rxn
1/100.000 statin kullananlarda
2-50/100.000 NSAID kullananlarda

KC tx gereksininimi
1/200.000.000 (1990-2002 arasinda 1 hasta statin nedenli tx)
6/372.000.000 NSAID icin



Statins in patients with baseline
elevated LFT’s

— 3 cohorts
e Cohort 1- Elevated LFT's (40/352

— Mild elevation of A¢ . hormal/baseline)
' .ifbaseline or TBili >3

. U.2% severe
aild, 0.4% severe (No statin therapy!)
- L ?‘ aents with baseline elevations of LFT's do not
ha

.1ied LFT’s on statin therapy compared to those
not «  .atin therapy



Statins in patients with baseline
elevated LFT’s

¢ Am J Med Sci- Indiana- Lovastatin
— 3 Cohorts

e Cohort 1- Elevated LFT's on La .\a
e Cohort 2- Baseline norma'e N\ . 620)

» Cohort 3- Elevated L& %\’ .un (2644)
— 12 month folla® ¢* ’L
— Significap* .isaminases >5 X

ULNZ: »\ 3
\, _ /0, severe 0% (baseline ALT 46)

.d 3.0%, severe 0.3% (baseline ALT 18)
o- mild 11%, severe 5.5% (baseline ALT 56)

ausion: Patients with baseline elevations of
.+T's IMPROVE LFT’s on statin therapy
compared to those not on statin therapy




28 Subat 2012

FDA revizyonu

Statin baslanmasi sonrasi ALT izlemi gerekli degqil.

Akut KC hastaligi olusursa statin, etyoloji saptanicaya kadar
durdurulmali

Hastalara semptomlar anlatiimali (INH gibi)

Kas hasari yan etkisi: daha sik AST, ALT yuksekligi nedeni



Ama ! |

* FDA hala etikette oneriyor !
— KC testleri statin baslanmadan 6nce bakilmall
— Aktif KC hastaligi (?) olanlara verilmemeli !

— Statinler kronik KC hastaligi olanlara verilebilir.

— Dekompanze KC hastalarinda tartisma var
(anlasilabilir — data yok).



Am J of Medicine 2005

30.000 statin kullanan hasta
%76 KC enzim takipli
%2 ALT 3-10 x ULN

%3, n=62 hasta ALT>10 ULN
— %74 n=46 statin iliskisiz
— 16 hasta kaldi
e 4’( siklosporin,1’i eritromisin, 1’i diltiazem, 1’i indinavir, 1,
fluoxetin, 1’'i simetidin, 1’i verapamil
e 2’si KKY
* Rechallenge sonrasi sadece 1’inde ALT yiikselmesi var




e “Statinlerin KC hasari hakkinda doktorlari ve hastalari
korkutmak insan yasam kaybi ile sonuclanabilen
sonuclar dogurur”

e KC hastasi ve KVH riski yuksek olanlarda “statin” den
daha fazla yasam uzatici etkili bir tedavi yok...




Rutin KC enzimi takibinin yarari yok

Irreversible KC hasari nadir

Rutin takip idiosinkratik rxn’u kacirir

Rutin KCFT takibi artik FDA tarafindan énerilmiyor
FDA oneri degisikligi sonrasi guvenlik sorunu olmadi.



Yuksek transaminaza yaklasimi

Box 3
Evaluation of elevated transaminases

ALT/AST = ULN but <3 ULN

¢ Total bilirubin normal, CK normal — likely NAFLD, OK to start or not hold statin

¢ Old indirect bilirubin elevation, CK normal — Gilbert’s + likely NAFLD, OK to start or not
hold statin

* New indirect or direct bilirubin elevation — stop or hold statin while evaluating®

ALT/AST = 3= ULN
* 5Stop or hold statin while evaluating®




Statinler ve Spesifik KC Hastaliklari

Mevalonate ]
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Statinler ve Spesifik KC Hastaliklari

Liver Disease

Statin Effects

Hepatitis C Less severe liver enzyme elevations'®
Greater decline in transaminases'”
Improved HCV virologic response?”
NAFLD/NASH Pilot studies in atorvastatin, pravastatin, rosuvastatin
Reduced transaminases®' ~*°
Improved steatosis/necroinflammation® %%
Other studies have shown no difference in transaminases or steatosis
with statins®’“®
Primary biliary Simvastatin and atorvastatin had no significant liver adverse effects™ '
cirrhosis Statins with ezetemibe over 3-y of follow-up had no significant ALT

changes®

Autoimmune

No problems per safety task force as long as there is no synthetic

hepatitis dysfunction?
Reports of statin-induced autoimmune hepatitis are likely idiosyncratic
Liver Immunosuppressive therapy can worsen lipid abnormalities® 4

transplantation

CYP3A4 interactions are of concern with immunosuppressives, hence,
pravastatin, pitavastatin, rosuvastatin or fluvastatin may be better
choices™*°



NASH ve Statinler

* CanJ Gastroenterol 2013
* Atorvastatin vs Urso
 NASH hastalari

* 6ayizlem

e Atorvastatin grubunda KCFT normalizasyonu daha fazla



Fibrates @
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Prevention of hepatocellular
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@ MedCrave Journal of Diabetes, Metabolic Disorders & Control

Step into the World of Research

Statins for the Treatment of Non Alcoholic Fatty Liver
Disease in Patients with Metabolic Syndrome

Statins may be confidently used to reduce LDL-
cholesterol and prevent cardiovascular risk, with no
benefits or harm on liver disease. Similarly n-3
polyunsaturated fatty acids reduce both plasma and
liver lipids, but there are no data to support their use
lly for NASH (B1




e HCV de statin ALT duzelmesi var
 HBV de statin ALT degisikligi yok

* Bu hastalarda KC toksisitesi yok.

Madhoun MF, Bader T. 5atins improve ALT values in chronic hepatits C
patients with abnormal values, Dig Dis Sci 2010;55:870-871.

Henderson LM, Patel &, Giordano TP, Green L, El-5erag HB. Statin therapy and
serum transaminases among a cohort of HOV-infected veterans. Dig Dis Sci
2004 190-195.



LDLR ve apolipoprotein E
araciligi ile hicreye girer.

Exchangeable

Iipov':gvl- ———— ap°"'°°e\i“s
particle
X @ Replikasyonu icin kolesterol
—\ GAG . RTKs SR-B1 bR ) . CLns
/\ " sentezine ihtiyaci var
Basola‘bglal :
domain i <
Membrane .
. F e Asembili icin Kolesterol
Tight junction (TJ) @ . . .
l mekanizmasi 6nemli
Apical ' / P "
(bile-canalicular) M
domain
B Cholesterol

Ye J, Wang C, Sumpter R, et al. Disruption of hepatitis C virus RNA replication
through inhibition of hos protein geranylgeranylation. Proc Natl Acad Sci U S A
2003;100:15865-70.




PBC ve Statinler

There are few studies of lipid-lowering medications in PBC. Statins could be useful
in slowing PBC disease progression through antiinflammatory properties, but there is
no clear evidence that this occurs. Those studies that have been conducted include

Stanca CM, Bach N, Allina J, et al. Atorvastatin does not improve liver biochem-
istries or Mayo Risk Score in Primary Biliary Cirrhosis. Dig Dis Sci 2008;53:
1988-93.

Rajab MA, Kaplan MM. Statins in Primary Biliary Cirrhosis: are they safe? Dig Dis
Sci 2010;55:2086-8.



Portal HT -Statin

60 sirotik portal HT (+)
40 mg Simvastatin veya plasebo 30 gin

Statin portal HT u azaltmis
Propranolol a additif etki
KC enzimleri statin grubunda daha iyi



HCC ve Statinler

e Antitimor

* Antiproliferatif
* Apopitotik

* Antifibrotik

* Hucre siklusu



Statins vs HCC

o Retrospective, case-controlled study
e VA database >1,400.000 veterans
e 14,021 HVC positive

e 34% on statins
o HCC diagnosed in 409

o After controlling for age, genotype,
statin use was associated with a
significant reduction in risk for HCC

» V. Khurana et al. “Statins Are Protective AgainstHCC in HCV Infection” DDW
14-14 AbstractS$1535



W (]‘ # World Journal of
Hepatology

Submit a Manuscript: hitp:/ /www. wignet. com/esps/ Werld | Hepatol 2015 May 18; 7(8): 1105-1111
Help Desk: hitp:/ /www wijgnet.com/esps /helpdesk aspx ISSI 1948-5182 (online)
DOL: 104234 fwijh w7 48,1105 2 2015 Baishideng Publishing Group Inc. All rights reserved.

MINIREVIEWS

Prevention of hepatocellular carcinoma by correction of
metabolic abnormalities: Role of statins and metformin

Javier Ampuero, Manuel Romero-Gomez



Statinlerin ve Metforminin antitumor etkisi

VEGF

Wni

Cell membrane

QEEFR Q VEGFR Q IGFR

PI3K

G

B / Cytosal

Muclzus

Cell survival

Call proliferation

Cell differentiation

Cell transcription




KC tx ve statinler

KC tx sonrasi LDL sevitesi artiyor %12 vs %22

Sirolimus ve steroid en cok artiran

Siklosporin de LDL artiriyor

Tacrilumus en az artiriyor

Imm Sup ile statin ilac etkilesimi (sitokrom)

Yine de ¢calismalarda glivenli

Siklosporin’de kolestrol dlismesi kreatinin artisi (%2)

Daha sik myalji-myopati (<%10 ve myosit veya rabdomyoliz yok)

Martin J, Cavanaugh T, Trumbull L, et al. Incidence of adverse events with HMG-
CoA reductase inhibitors in liver transplant patients. Clin Transplant 2008;22:
113-9.

Ingawa D, Dawson S, Holt C, et al. Hyperlipidemia after liver transplantation: nat-
ural history and treatment with the hydroxy-methylglutaryl-coenzyme A reductase
inhibitor pravastatin. Transplantation 1996;62:934-42.



HEPATOLOGY FAASLD

HEPATOLOGY, VOL. 66, NO. 3, 2017 LIVER FAILURE/CIRRHOSIS/PORTAL HYPERTENSION

Statins Decrease the Risk of
Decompensation in Hepatitis B
Virus— and Hepatitis C Virus—Related
Cirrhosis: A Population-Based Study

Fu-h"[ing Cha.ng,h* Yen-Po “ra.ng,‘ e Hui-Chu I_,a.rlf:“;,5 Chia-Fen Tsai,"'ﬁ'? Ming-(:hi}l Hul.l,"""' Fa-Yauh Lul:,"3 and
Ching-Lia.ng Lu!®



Patients with diagnosis of cirrhosis
between 20000171 10 2013/12/31
(ICD-9, 571.2, 571.5, 571.6)

n= 15031

Patient enrollment
n= 7627

|

|

Patients excluded

-Age < 20 v/o (n~ 68)

-HIV co-infection (n=32)

-Malgnemcy (except HCC, n=35,114)

-Decompensation within 180 days

of index date

-HCC before ar up o 180 days afier the
index date (y=972)

-Liver transplantation before or up o
80 days after the index date (n=50)
-Death before oc up w0 180 days after the

index date (1v=211)
-Both HBV and HCV mfection
(n=685)

Non-statin user Statin users
(¢DDD=28) (¢cDDD z 28)
o= 6,453 n-1,174
Removed patients withow

wentitied etiology,

perfonned ;1 marchixg by

age, sox, and propensity

Matched
noOnN-31alin users
n~ 675

Matched
stalin users
n~ 675




TABLE 2. f—'idjuhtl:d Hazard Ratio for Occurrence of Decompensation, Murl:'.i].il:y, and HCC in Statin Users After Cox

Regression A n'.ily si5

Decompensation Mortality HCC

All patients

Stalin nonuser (n = 675) 122 (18) 69 (10)

Statin user (n = 675) 61 (9) 42 (6)

aHR (95% CI) 0.46 (0.34-0.63) 052 (0.35-0.76)
HBV-related cirhosis

Stalin nonuser (n = 292) 52 (19) 37 (13)

Statin user (n = 313) 19 (6) 27 (D

aHR (95% CI) 0.39 (0.21-0.72) 0.70 (0.40-1.25)
HCV-related cirhosis

Statin nonuser (n = 152) 42 (28) 31 (20) 22 (14)

Stalin user (n = 146) 21 (14) 18 (12) 9 (8)

aHR (95% CI) 051 (0.290.93) 0.96 (0.51-1.80) 038 (0.14-1.04)
Alcohol-related cirhosis

Statin nonuser (n = 231) 64 (28) 39 (1N 10 (&)

Statin user (n = 216) 36 (17 24 (1) 6 (3

aHR (95% CI)

0.69 (0.45-1.07)

0.76 (0.43-1.35)

0.78 (0.25-2.40)
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 Among patients with cirrhosis, statin use
decreased the risk of decompensation,
mortality, and HCC in a dose-dependent

manner (P for trend <0.0001, <0.0001, and
0.009, respectively).
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Statins in Cirrhosis—Ready

for Prime Time

Emmanuel A. Tsochatas, M.D., Ph.D.!
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Clinical
manifestations

statins

ﬁbrogenesls

statins

HCC

¥ 3

portal hypertenslon

HCC

Chronic . Compensated l Decompensated || Death
Liver Disease Cirrhosis Cirrhosis Trasplant

asymptomatic

asymptomatic

ascites
bleeding
encephalopathy
infections

rebleeding
ascites
SBP

p—— Statins
?safety



Editorial ‘o8 EASL A ﬂgﬂﬁnﬂ'

Yes! Statins can be given to liver patients

Ted Bader*

Department of Medicine, VA Madical CenteryUniversity of Oklahoma, Oldahoma iy, OK 73104, LSA

Reply to: “Statin hepatotoxicity and the dilemma of causality
in rare hepatic adverse drug reactions”

Iiver injury and wrged to inform the physiclan if these sympto
aocur. The label reminds the reader that an ALT elevation can al

ALT monitodng for statins no longer recommen ded accur from muscle injury. S _

These changes represent a seismic shift in policy. The F
It ks gratifying that since the publication of my editoral review on clearly agrees that an elevated ALT after initiating a statin
statins and the liver (February 2012 isue of the jJoumal |, the USA not a sign of hepatotoxicity. instead, the shift in monitaring |
Enmd =smd Fimer Admidintetrsiinns FEEAS snmeminesd an "1 Esbhoey e s i Symptoems follows the same successful apprm'ih a5 for isoniaz

To the Editor:



e KC hastasi +kardiyak risk faktorleri varsa

s

Kalem jﬁjé ‘/j

Bicak veya igne den

.‘_

\ qlicli ve glivenlidir.




Future Statin Use

Search for non-
cholesterol
benefits over last
2 months In
medical
literature:

Decreased sepsis mortality

Decreased fractures

Decreased Breast cancer

Decreased Colon Cancer

Decreased HTN

Improved Arthritis

Improved Ankylosing spondylitis
Treatment for acute subarachnoid
hemorrhage

Treatment for polycystic ovarian syndrome
Treatment for migraines

Use in orthodontics

Treatment for lymphoma induced ascites
Lower risk of Gl bleed



48 y da E obez DM(+) NASH(+)

ALT:120 Viral seroloji (-), Total kolesterol 260,
LDL:170 Ailede KAH,

Sigara(+)

Statin verj




48 y da E obez DM(+) NASH(+)

ALT:120 Viral seroloji (-), Total kolesterol 260,
LDL:170 Ailede KAH,

Total bilirubin: 2.5 mg/dlI
Direkt bil: 0.2 indir
Sigara(+)

St




38 yda K, HCV (+)
ALT:90

Siroz yok,
Kolesterol yuksek




55y daK, HBV (+)
ALT:60 AST:90
Siroz var,
Kolesterol yuksek
Tenofovir statin i ’

<




Transaminaz yiikselmesi statinlerin “sinif etkisi” ve bilirubin yiiksekligi veya
sentetik fonksiyon bozuklugu yokken karaciger toksisitesine isaret etmez

Karaciger enzim moniterizasyonu gerekli degil. Ciddi toksisitesi nadir ve
idiosenkrazik.

Hafif karaciger hastaliginda statinler kardiyovaskiler hastalik riskini diisiirdir.
Karaciger hastaligini siddetlendirmedigi gibi altta yatan karaciger problemini
azaltabilir.

Statinler ilag etkilesimlerine 6zen gosterilerek karaciger transplanth kisilerde de
kullanilabilir.

STATINLER KARACIGERE ZARARLI MI? < >STATINLER KARACIGERE YARARLI MI?







