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Terminoloji

~ Alkolsiiz yagh karaciger Metabolik disfonksiyonla iligkili steatotik karaciger
hastalig1 (NAFLD) hastaligi (MASLD)
Metabolik disfonksiyonla iligkili steatohepatit
Alkol dis1 steatohepatit (MASH)
(NASH)

Steatotik karaciger hastaligi (SLD)

ol

Simple Hepatic

Liver epatocellular

Healthy stea}osis Steatohepatitis Fibrosis cirri]osis CarcinO{na (HCQO) .
| | | » Progression
I I I I I I of MAFLD
> 5% hepatic « > 5% hepatic - steatosis may be « clinical decompensation
lipid accummulation lipid accumulation absent of liver

«immune infiltration «immune infiltration «irreversible liver damage
- collagen deposition
- formation of Liver transplant

scar tissue -

Temmuz 2023’te, Uluslararasi Karaciger Dernekleri’nin uzlasisi
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Steatotik Karaciger Hastaliginin
Siniflamasi

Steatotic liver disease
Hepatic steatosis identified by imaging or biopsy

Presence of any of the cardiometabolic

criteria?
[ 4 |
YES '
v :
Metabolic dysfunction- Presence (history) of
associated NO alcohol consumption >20 g/day in women

steatotic liver disease and >30 g/day in men?
(MASLD) T -
YES H
| :

Alcohol intake E Other causes of
>50 g/day inwomen and |: YES steatosis?
>60 g/day in men? : | |
if inflammation and T T
ballooning on histology NO YES E YES NO
| A | * , {
Metabolic dysfunction- MetALD Alcohol-related liver Drug-induced liver ' Cryptogenic SLD
associated (20-50 g/day in women disease (ALD) disease (DILI)
steatohepatitis and (>50 g/day in women Monogenic diseases
(MASH) 30-60 g/day in men) and >60 g/day in men) Miocel At
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Steatotik Karaciger Hastalarinda
Tamisal Yaklasim ve Kardiyometabolik
Kriterler

[ Steatotik Karacier Hastah

(Garamtileme veya biyopsi e belirlenmis yagianma)

Hasta kardiyometabolik kriterlerden® herhangi birini kargsliyor mu?

]

]

NG
Evet IHOWI

[ S baska nedenleri var mi? ] [ S bagka Jenleri var mi? ]

o [o] o] o

Steatotik Karaciger Hastaligina
g = R Met-ALD veya ALD (alinan > =
h;::::’;::‘gz‘;&f:v::s&':::' alkol miktarina bagh olarak) Kriptojenik Steatotik Karaciger ne:;;-:’:,l‘;l: f('lg;r ?l? e:;':ik
veya diger etiyolojik Hastalig: A
{MASLD) kombina lar karaciger hastalig;, monojenik
Y vs.)
[ Kardiyometabolik Kriterler ]
Krit Pediatrik Kriterler
;:::::‘"' en.a?:": S kriterden en az 1°i:
o Vicut Kitle indeksi = 25 kg/m? VEYA bel ¢ <5 erkeklerde > 94 o VKI =z 85. persentil VEYA bel cevresi = 95. persentil
c kadinkarca s Soon o Aghk kan glukozu = 100 mg/dL VEYA serum glukozu =
© Achk kan glukozu = 100 mg/dL VEYA OGTT sonrasi 2. saat kan gAn:ﬁ-I:;::;A‘QSD’Gmm:;mzés:zlk;;:’enﬁ ale‘::l'l:;u gL
sekeri > 140 mg/dL VEYA HbAlc > %5.7 VEYA Tip 2 Diyabet e s g S
Mellitus (T2ZDM) VEYA T2DM igin tedavi aliyor olmak YO
= © Kan Basinci < 13 yas kin, = 95. persentil VEYA = 130/80 mmHg;
o maa:sma = 130/85 mm/Hg VEYA antihipertansif tedavi aliyor > 13 yas igin, > 130/85 Hg VEYA spesifik antihi i
tedavi almak
o :::ma“;ryl:l:s;:‘dabeiadaISOrruldLVEYAIIpiddﬂsﬁrﬁdl = PI 2 Trigliserid Degeri, < 10 yas isin, = 100 /dL; > 10 yas
igin, =2 150 mg/dL VEYA lipid digiiraci tedavi aliyor olmak
o PEK HDL-kol Iiin erkeklerde < 40mg/dL, kadinlarda <
e o Plazma HDL-kolesterol < 40 mg/dL VEYA lipid dugiricd tedavi
S0 mg/dL VEYA lipid dusiriici tedavi aliyor olmak aliyor olmak
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MASLD ve MASH

« Goriintilleme yontemleri « Hepatosit balonlagmasi
ve/veya karaciger biyopsisi (hepatosit hasarmin belirtisi)
ile hepatositlerde en az %5 ve fibrozisli veya fibrozissiz
hepatik steatoz varhgi, karaciger iltihabu.

« Kilolu olmak ya da obezite, « MASH hastalarinin

- Tip 2 diyabetes mellitus cogunlugu kardiyovaskiiler
(T2DM) hastaliktan (KVD) oliir.

« Metabolik disfonksiyon
kriterlerinden en az bir
tanesinin olmasiyla MASLD
tanmsi konulmaktadir.

3.06.2025



NAFLD Prevalansi (Global)
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Geographical regions are based on epidemiological similarities and geographical proximity from the GBD study Survey Year (Middle Year of Data Collection)

Data are displayed as prevalence (95% Cl)

1990-2019 YILLARI ARASINDA DUNYADA NAFLD PREVELANSI
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NASH Prevalansi

NASH prevalence % (SE)
Global 527 (2.63)
Morth America and Australasia 5.00 (2.50)
Asia Pacific 449 (2.24)
Western Europe 4.02 (2.01)
South-East Asia 5.30 (2.65)
East Asia 4.76 (2.38)
South Asia 542 (2.71)
Latin America 7.11 (3.55)
MNorth Africa and Middle East 5.85(293)

Motes: NASH prevalence was calculated by multiplying the prevalence of M&SH
in NAFLD patients with the prevalence of NAFLD in the general population. SE
was computed by delta method. If estimates amre not normally distributed, it will

undemnestimate SE.
The prevalence of MASH among MAFLD patients is 16.02% (95% Cl: 3.24%—

52 08%).

20 yas ustii popiilasyonda NASH prevelansi
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NAFLD Prevalansi (Turkiye)
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MASLD Prevalansi Irklara Gore Neden
Farklilik Gosterir?

Farkh etnik gruplarda patatin benzeri fosfolipaz alani iceren protein 3
T J (PNPLA-3) geninin belirli bir alelini (rs738409; 1148 M) iceren bir varyant
gibi genetik varyantlarin farkl sikligindan kaynaklaniyor olabilir.

KO Bu gen, yag hiicrelerinde enerji tiiketimi ve depolanmasinda rol oynayan bir
= lipaz proteinini kodlar.
@ PNPLA-3 geninin hatali aleline sahip olan kisilerde, aleli olmayanlara gore

Ya iki kat daha fazla hepatik lipid icerigi goriilebilir
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MASLD Patogenezi Nasil
Aciklanmaktadir?

Uzun yillar boyunca, "iki vurus hipotezi"
NAFLD patogenezinin en yaygin modeliydi.

"Ilk vurus" hepatositlerde lipid birikimi olarak
tanimlanir.

Bu vurus, karacigerin "ikinci vurusu"
olusturan ve hepatik hasari, iltihabi ve fibrozu
tesvik eden bircok faktore kars1 duyarhligini
artirir.

Bununla birlikte, NAFLD patogenezinin
geleneksel "iki vurus" hipotezi, NAFLD'nin
cesitli molekiiler ve metabolik degisikliklerini
aciklamak i¢in "coklu vurus" hipoteziyle
degistirilmistir
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MASLD Patogenezi Nasil
Aciklanmaktadir?

"Coklu vurus" hipotezi, yalnizca iki vurus yerine birden fazla birbirine bagh siireci
icerdiginden NAFLD patogenezinin daha dogru bir aciklamasim saglamistir.

> Insiilin direnci,

- Lipotoksisite,

Dogustan gelen bagisiklik aktivasyonu,
Genetik (PNPLA3),

Genetics
PNPLA3

[e]

[e]

Diet

- Diyet (doymus yag ve fruktoz) Fat, fructose...
- Hareketsiz yasam tarzi fm
5 Lifestyle

Mikrobiyom,
NAFLD ilerlemesine yol acan coklu faktorlerdir.

v

Insulin
resistance
g

W_

—(wsH )
L (“Girhoss )

L5 | Hepatocellular
carcinoma

—>(__cko )

—

4 insulin
~—»| resistance

(Type20M)) (_PCOS )
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* Adipokinlerin Disregiilasyonu
= Adiponektin Azalmasi
Yai Dok p o
Disfonksiyony | _*eptin Arti ve Direnci
|+ Artmm Lipoliz ve Artmy
Serbest Yaf Asidi Salimnm

Hepatik Yag
Asidi Alimimm

Artig

= Hiperinsdlimemi
* Yikksek Kalori Diyet
* Fruktoz
« Lipogenez enzimlerinin
stimiilasyanu
. o = Adiponektin sentexnin
re%ilrﬁpld inhibisyenu
Defekilesi * Hepatik Insiilin Direnci

\ /= Artmrg De Novo Lipogenez
= Kupffer Hiicrelerinin M1
proinfamatuvar fenotipe
palarizasyonu

+ Trigliserid Sentexinin
Stimiilasyonu

* Yag Asidi Oksidasyonunun
Bozulmasi
T * Kupfler M1 polarizasyonu >
H"’Pk“':'.‘k Lipid ppar alfa inhms_w:wm >
M”;‘i'ﬁ . mitokondriyal ,.ragam'di
el | oksidasyonunun bozulmasi
* VLDL iiretimi artarken
sekresyonunun bozulmas:

* Patatin-like phospholipase
domain-containing protein -3

(PNPLA-3)
* Diaci I Aciltransferaz
Genetik (DGA
Faktdrler * Transmembrane &

Superfamily 2 (TM65F2)

© « Apolipoprotein B-100
* Mikrozomal Transfer Protein
-1 (MTP-1)
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MASLD Patogenezi(Coklu Vurus Hipotezi

Environmental Factors
Dietary fats

Dietary sugars

High caloric diet
Sedentary lifestyle
Excessive Alcohol intake
| Viral hepatitis

R Suress
Mitechersdrial dysfunction
Oriclative stress
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PNPLA-3; patatin benzeri fosfolipaz alani iceren protein 3
TM6SF2; Transmembran 6 stiperfamilya iiyesi 2
GCKR; glukokinaz diizenleyicisi
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MASLD Patogenezi

310612025
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MASLD Patogenezi

/  High Carbohydrate Ingestion  \
(e.g. Fructose, Sucrose)

Adipose
Tissue
1 Adipose
Insulin
Resistance

Gut microbiome
dysbiosis
Intestinal wall
damage
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MASLD Patogenezi

Excessive lipid uptake

Fatty acid Export of hepatic lipids
D36
| VLDLl
Extracellular 4
fATPZ ;
FATPS kg
Intracellular 7
III
1FABP1 MTTP ’
Fat.ty lLipidation ,l’
acid et
N
nsulin - ¢ 1 Diacylglyceride ZEYIE 5 Trigiyceridef ApoBlool oo
resistance e acyltransferafe egly
Esterification :

Malonyl-CoA

Acetyl-CoA

1‘ FAsf
2 ACC1

. . Compromised
1 Oleic acid respiratory chain Peroxisomal B- 1
SREBP1c Elongation & A" <co1 PPARQ > L Anti-oxidants oxidation
desaturation ! Ultrastructural
‘ ChREBP 1 changes
Palmitate

Mitochondrial
B-oxidation
G ol

De novo lipogenesis
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MASLD’de Trigliserit Sentezi

Fatty Acids

Fatty Acids

Yag asidi alimi ve de novo lipogenez MAFLD'de yukar1 diizenlenebilir (yesil oklar), yag asidi ihracat1 ve yag asitlerinin mitokondri ve peroksisomlar
tarafindan oksidasyonu ise MAFLD'de azalir (kirmiz1 oklar); ACC, asetil-CoA karboksilaz; DAG, diasilgliserol; FAS, yag asidi sentaz; SCD1, stearoyl-CoA
desatiiraz-1; VLDL, cok diisiik yogunluklu lipoprotein
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MASLD'nin Metabolik Nedenleri

Westell'n diet

( \
y
= 1 insulin ——
i o ‘

= — - Fat intake :

! i
gllﬂzzlsee f\ "\ White adipose
transport ¥ - tissue

: o "4 Intrahepatic | Esterification LPL activity
= | A 5 - T I, . Sy
3 \1 trfnglycenrdgs/ (‘ of'fatgy ae;lds‘ Chylomicron
A A clearance
Y WAT lipid
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[1 Chylomicron }

remnants

ApoB assembly/ |____.
VLDL secretion

Fat expansion |

D
mmm—
e - - - -

Mitochondrial/ WAT lipolytic
peroxisomal activit
B-oxidation ;(1 Fatty acid flux |<— 4
WAT
inflammation
‘ Glycogen NS 7
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Muscle insulin WAT insulin
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MASLD Patogenezinde Bagirsak
Flora Degisiklikleri

NAFLD ve NASH'li hastalar, ince

- - Firmicutes'un Bacteroidetes'e
: bagirsakta bakteriyel agir1 . :
Insan calismalar: bagirsak biiyiime, daha diistik bakteriyel OI‘al’llll’lll’l yukseltrr_les;l, sl‘geatO%da
disbiyozunun NAFLD cesitlilik, Enterobacter ve - tot))fnlqyan r1asrg Eser.od.
hastalarinda belirgin oldugunu Streptococcus zenginlesmesi ve orlilseigaso ;Igfausll 1V %1}-’;% :s::rl'i
gostermistir. azalmis Bacteroidetes ile h ty b ¢ 1 dJ

karakterize edilen degismis bir SRS lo(ziu FHESERC
bagirsak mikrobiyomu sergiler. POREEEE

s - Lactobacillus casei ile
NASH %?fé;%g;ieNASH e zenginlestirilmig probiyotiklerin
kargilastirildiginda Prevotella uyguliilzrgga;ii(lig (?é};éltglmak
C‘Zf; r:livrenB alfgfgggf:ag uégn%ﬁnl;n modiilasyonu, bir fare modelinde
gigmis Tomekt dy' inflamasyonu azaltmis ve hepatik
serguemekteair metabolizmay iyilestirmistir.
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Bagirsak mikrobiyatasmim
NAFLD'ye cesitli o ..
mekanizmglal(“; ysoluyla U l?eg@e_nkfns'rjl 1hasa'd]1‘1\']1i
katkida bulunabilecegini 6ne el mnsrslolyal GReilh
sirmektedir.

MASLD

3) Fenilasetik asit ve etanol

gibi metabolitlerin PatogeneZinde

2) Artan dalli zincirli ve mikrobiyal iiretiminin

aromatik amino asit diizeyleri artmasi, bu da in vitro ve in O
vivo hepatik lipid birikimini Ba rsak Flora
o g1§1k11kler1

5) Bozulmus bir bagirsak

bariyeri, bagirsak

: bakterilerinin ve
s ol endotoksimlerin bafrak-
endotoksinlerin artmasi. karaciger ekseni yoluyla
tasmmasini artirabilir ve

hepatik inflamasyonu
tetikleyebilir.
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MASLD’de Skorlamalarin Spesifite ve
Sensitivitesl

Sensitiv-  Specific-

Blood marker of steatosis Component or formula Cutoff AUROC . .
ity, % ity, %
Hepatic steatosis index ALT, AST, BMI, type 2 DM, female sex Rule out cutoff <30; 0.82 92.5 92.4
Rule in cutoff =36
Fatty liver index TG, BMI, GGT, WC Rule out cutoff <30; 0.84 a7 86
Rule in cutoff 260
NAFLD liver fat score Metabolic syndrome, type 2 =0.16 0.80 65 87
DM, insulin, AST, ALT
SteatoTest ALT, a2-macroglobulin, apolipoprotein Rule out cutoff <0.3; 0.72— 91 29
A1, haptoglobin, total bilirubin, GGT, total Rule in cutoff >0.7 0.86
cholesterol, TG, glucose, age, sex, BMI
NAFLD ridge score ALT, HbAlc, HDL, Hypertension, Dual cutoffs of 0.87- 92 a0
leucocyte count, TG 0.24 and 0.44 0.88
Visceral adiposity index WC, BMI, TG, HDL >1.25 0.92 79 92
Triglyceride/glucose index TG, glucose <6 0.81 75 74
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Karaciger Fibrozisinin Degerlendirilmesinde
Kullanilan Skor ve Formuller

Scores and formulas used in liver fibrosis assessing and staging.

Score/index Formula
APRI AST (IU/L)/upper limit of normal AST value (IU/L)/platelet count (10%/L) x 100
m-APRI Age (years) x (AST (IU/L)/upper limit of normal AST value (IU/L))/platelet count (10%/L) x 100

AST/ALT > 0.8 2 points
BARD score BMI >281 point

Diabetes diagnosis 1 point
Forns index 7.811 - (3131 x In (platelet count (10%/L))) + (0.781 x In (GGT (IU/L))) + (3.467 x In (age)) - (0.014 x (cholest:
FIB-4 AST (IU/L) x age (years)/(platelet count (10%/L) x /(ALT (IU/L)))
NFS -1.675 + (0.037 x age (year)) + (0.094 x BMI (kg/m?)) + (113 x IFG/diabetes (yes =1, no = 2)) + (0.99 x AST)
FibroTest (4.467 x log (a2-MG)) - (1.357 x log (haptoglobin)) + (1.017 x log (GGT)) + (0.0281 x age (year)) + (1.737 x |
Fibrometer NAFLD (0.4184 x glucose (mmol/L)) + (0.0701 x AST (UI/L)) + (0.0008 x ferritin (ug/L)) - (0.0102 x platelet (10%/L
Hepascore =)

Where Y=exp (-4.185818 - (0.0249 x age) + (0.7464 x sex) + (1.0039 x a2-MG) + (0.0302 x HA) + (0.0691 :
HFS ]/ﬂ +e [5.390 - 0.986 x age [45-64 years of age] - 1.719 x age [265 years of age] + 0.875 x male sex - 0.896 x AST [35-69 IU/L] - 2126 x,
Benlloch index -m + e-12.598 +(0.097 x (albumin/total protein ratio)) - (1.356 x (prothrombin time)) - (0.004 x (AST)) - (0.02 x (time since liver transpl
ADAPT score exp (logyo ((age x PRO-C3)/y/platelet count) + diabetes (0 = absent; 1= present))
ELF 2494 +0.846 In (HA) + 0.735 In (PIIINP) + 0.391 In (TIMP-1)
CHI3L1 model 0.032 x AST - 0.012 x platelets + 0.012 x HA + 0.846 x log 10 (CHI3LI) - 4.752
M2BPGi COI ([MZBpGi]sample - [MZBpGi]negative control)/([MZBpGi]positive control ~ [MzBpGi]negative control)

a2-MG, alpha 2 macroglobulin; ALT, alanine aminotransferase; ApoAl, apolipoprotein Al; APRI, AST to platelet ratio
index; AST, aspartate aminotransferase; BMI, body mass index; CHI3L]1, Chitinase 3-like protein 1; ELF, enhanced liver
fibrosis; GGT, gamma-glutamyltranspeptidase; HA, hyaluronic acid; HFS, hepamet fibrosis score; HOMA-R,
homeostatic model assessment of insulin resistance; m-APRI, modified APRI; M2BPGi, Mac-2 binding protein
glycosylation isomer; M2BPGi COI, Mac-2 binding protein glycosylation isomer cut-off index; NFS, non alcoholic fatty
liver disease fibrosis score; IFG, impaired fasting glucose; PIIINP, propeptide of type Il procollagen; TIMP-1, matrix

metalloproteinases inhibitor type 1.
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FIB-4 Skoru

F1-F2 FIB 4 < 1.45 siroz vok Diistik puanli hastalarin karaciger
445 Y biyopsisi yaptirmalart GEREKMEZ.

FIB 4 1.45 — 2.67 arasinda . »
Yiiksek puanh hastalarin karaciger

kesin olmayan olarak kabul edilir hastaligi tanisini1 dogrulamak icin
. biyopsi yaptirmalart GEREKEBILIR.
F3-F4 FIB 4 > 2.67 siroz
Bir hastanin puam yiiksekse VE son
evre karaciger hastaligina ilerlemenin
di%er klinik veya gortintiileme
belirtileri varsa, biyopsi artik gerekli
olmayabilir.
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Karaciger Fibrozisinin Degerlendirilmesinde
Kullanilan Dolayh ve Dogrudan Serum
Belirtecleri

Indirect Fibrosis Biomarkers Direct Fibrosis Biomarkers

AST- ALT ratio ELF {Enhanced Lliver Fibrosis): an extracellular matrix
(ECM) marker set consisting of tissue inhibitor of
metalloproteinases 1 (TIMP-1), amino-terminal

propeptide of type Il procollagen (PIIINF) and
hyaluronic acid (HA)

AST to platelet ratio index (AFRI) FibroTest:  Alpha-2-macroglobulin, Haptoglobin,
Apolipoprotein Al, GGT, Total bilirubin, and ALT
BARD score (BMI, AST/ALT ratio, T2DM) FiboMeter: Flatelets, Prothrombin level, AST, ALT,

Urea/BUN. Alpha-2-macroglobuin, GGT, Hyaluronic
acid, age, gender

FIB-4 score (Age, AST, ALT, Platelet count) ADAFT: pro-C3 (a marker of type 3 collagen
formation), platelet count, age, the presence of
diabetes

NAFLD Fibrosis Score (Age, BMI< Impaired | FIBC3: age, BMI, T2DM, platelet count, Pro-C3
fasting glucose or diabetes, AST, ALT, Platelet
count, Albumin)

ABC3D: Age, BMI, Flatelet count, Fro-C3, T2DM

AST: ALT, aspartate transaminase: alanine fransaminase; ELF, enhanced liver fibrosis; FIB-4, Fibrosis-4 index;
NAFLD, non-alcoholic fatty liver disease; T2DM: Type 2 digbetes mellitus; GGT: Gamma-glutamyl
transpeptidase, BMI: Body mass index
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MASLD Tedavi Yaklasimlar

Multifactorial disease

T2DM (= = Met5

Inflammation
Oxidative stress
Insulin resistance

NAFLD

l

Multilateral therapy approach

! l

Pharmacological

MNon-pharmacological therapy (treatment
therapy (diet regimen of obesity, T2DM,
and physical activity) arterial hypertension,

dyslipidemia, NAFLD)
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MASLD Tedavi Yaklasimlar

THR-
agopigts ARBs \ Cilt'l:in?;igants
PPAR agonists ., ; J Bilirubin
PPARa S ‘.‘ : K
PPARy v T4
PPARS Y MAFLD NASH

C"nhosis Hepatocellular carcinoma

s s

ia

oA

d §\l idem

—
.
.
.
.
.
.
.

Excercise T :
Hypocaloric Diet .-  Lipid altering agents
iatri s Statins
Bardwne Surgefy", ACC Inhibitors

.

-
’

Antidiabetic drugs
SGLT-2 inhibitors
GLP-1RAs

DPP-4 Inhibitors
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MASLD Tedavi Yaklasimlar

Lifestyle interventions and GLP-1 receptor agonists Pioglitazone
bariatric surgery Approved to treat: Approved to treat:
Recommended to treat: « Dbesity: = Type 2 diabetes (15-45 mg/day)
= Obesity Liraglutide 3-0 mag/day
» Diabetes Semaglutide 2-4 mg/week
= Cardiovascular disease = Type 2 diabetes:

Liraglutide 1.8 mg/day

Semaglutide 1-0 mg/week

Healthy liver Non-alcoholic fatty Non-alcoholic steatohepatitis Cirrhosis
liver and fibrosis
(SGLT2 inhibitors and insulin (F1-F3)

reduce hepatic steatosis)
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MASLD Tedavi Yaklasimlar

BMI reduction by 5% results in
a significant decrease of fat

> 109 . .
2 10% content in the liver

Withdrawal of NASH
(64-90%)*

Reduced NAS, amelioration in
pallooning
41-100%)*

Steatosis regression 2 3%

(35-100%)*
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