NAFLD

Non-alcoholic

Fatty Liver
Disease

03672 200 DR. HASAN ALI YuKSEKKAYA »

P o e TR R T gl Ty | e e e e i g o g o g g g o cgmum o mmagd o gmu  gmmm o ome g B T G G OEE O O T T A aE e




I nlle
JCILCTOIOQY JZU IVidYy, ®

Obesity
T Adipose tissue Genetics factors TSErum cholesterol

Adipocyte dysfunction Sedentary lifestyle > . Serum FFAs

Insulin resistance

s l
I A TNF-a - - - Lipotoxicity

> 'TlL-ﬁ

ER stress

Inflammation, Apoptosis
Fibrosis

1

NAFLD _— MAFLD
Non-alcoholic Fatty

Liver disease ——— Metabolic (dysfunction) Associated

Fatty Liver Disease



https://pubmed.ncbi.nlm.nih.gov/?term=Eslam+M&cauthor_id=32044314
https://pubmed.ncbi.nlm.nih.gov/32044314/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=George+J&cauthor_id=32044314
https://pubmed.ncbi.nlm.nih.gov/32044314/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=International+Consensus+Panel%5BCorporate+Author%5D

= KC'de yag birikim

< 10yas nadir
Yapl KC yapan baska hastalik ??

B JSCGr; Yaglanma + + +
" KC yaglanmast yapan bagka hastalik yok
B Allkkol kullanmit yok = minimal




Yc@'ll KC nedeni hastalik ve ilaglar

General or systemic Genetic-metabolic causes Drugs/chemicals
Anorexia nervosa (*+ refeeding) o- and g-oxidation defects Corticosteroids
Celiac disease Abeta or hypobetalipoproteinemia Diltiazem
Diabetes mellitus type 1 Alpha 1 -anftitrypsin deficiency Ecstasy, Cocaine, Solvents
Hepatitis C Cholesterol ester storage disease/LAL Estrogens
Hypothalamic—pituitary disorders Citrin deficiency Ethanol
Inflammatory bowel disease Congenital disorders of glycosylation Methotrexate
Obesity / Metabolic syndrome Cystic fibrosis/Shwachman syndrome Nifedipine
Obstructive sleep apnea Familial hyperlipoproteinemias Pesticides
Polycystic ovary syndrome Glycogen storage disease ( 1, VI and IX) Prednisolone
Protein calorie malnutrition Hereditary Fructose Intolerance Solvents
Rapid weight loss Lipodystrophy Valproate
Small intestine bacterial overgrowth Mitochondrial and peroxisomal defects Vitamin A
Thyroid disorders Organic acidosis Zidovudine and HIV treatments
Porphyria cutanea tarda
Turner syndrome
Urea cycle disorders

Wilson's disease




YAGLI KARACIGER NEDENT
HASTALIK VE ILAGLAR

Hastaliklar Ilaclar

Wilson hastaligi Kortikosteroid
Anorexia Valproik asit
Malnutrisyon Risperidon
Abeta ve hipobetalipoproteinemi Metotreksat
Tirozinemi L-asparajinaz

Glikojen depo tip-1,6 TPN
Herediter Friiktoz intoleransi

Kolesterol ester depo hastaligi
Colyak hastaligi

Kistik fibrozis

AlfA-1 Antitripsin eksikligi
Galaktozemia

Hepatit C (genotip-3)

Mitokondrial hastaliklar (Alper’s, ..)
Peroksizomal hastaliklar
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Cocukluk ¢agi baslayan MAFLD

Eriskinde adir sevyirli
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~Cocukluk cag overvve|ght obeZ|te orani : %13 34
B S 77

A9 Cocukluk MAFLD prevalans: : %7,6-9,6
Erkek %9, Kizlar: %6
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Pediatrik- Eriskin MAFLD

Yasam tarzi benzerligi

Yagl ve Besin Degeri Dusuk Gida, Sedanter yasam, Fiziksel aktivite l

Yuh! TCONTOINUZ.BIZ
Uutanmasan ! .
beni de

viveceksin.

| - - B b
——
I /_,_.___,___ ~ :h—""__ uzadl.




epidemic by working together to
thier lives. By raising
e can combat this

Everyone can take action to combat the cbesit

address its many root caus DS " 2021

awareness and improving

disease now and post-CO -income countries, in
which obesity is rising fast M treated through the
adoption of healthy lifestyles. Raising people’s awareness of the links between lifestyle
and obesity, and COVID-19 complications and cbesity, can not only reduce the burden
but empower people to make healthy lifestyle choices, such as keeping physically active
and choosing healthy food and drinks.

Globally, 800 million people are living with obesity. In WHO's Eastern
Mediterranean Region, most countries_haus experienced a nutrition transition towards

unhealthy diets and sedentary lifestyies. In the Regiom;

Almost half Over a quarter Nearly

of adolescents a
Its are i re
cwe::zi;f\t or obese Overweight or obese of children under 5 are
overweight or 0bese
—
Noncommunicable diseases are responsible for 62% of all deaths in the Region
and unhealthy diet is a magjor contributor. Most countries in the Region are faced
with the double burden of malnutrition, whereby undernutrition and overweight/
obesity co-exist within the population. Across the Region, unhealthy dietary
practices are prevalent in children, adolescents and adults.

People living with obesity are twice as likely to be hospitalized if tested positive
for COVID-19. In children, obesity has nearly doubled every 10 years. By 2030, it will
rise to 60%, affecting 250 million children. The medical consequences of obesity are high
and will cost over Us 5 1 tnllion by 20425, To treat this disease effectively and halt its
rise, we need effective health care and wider cross-sectoral support.

Overweight - Obez
adelosan orani 2030'da %60

Her 10 yilda 2 kat artis
250 milyon Obez ¢ocuk




Diinya obezite orani 2018 - 2019 DSO verileri
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MAFLD

% 7'si Obez olmayan gocuklar

THREE FACES OF MALNUTRITION, 2021

STUNTING WASTING OVERWEIGHT

149 million 45 million

children under 5 are children under 5 are

affected by stunting affected by wasting
(too short for their age) (too thin for their height)

unicef@ @)

39 mllllon

children under 5 are

affected by overweight

@mmnmr Joint Child Malnutrition Estimates, 2021



Yiksek
Leptin

Obezitenin tetikledigi leptin
yuksekligi NAFLD alevlenmesi
nedenl

Visseral Yag Dokusu
asirt artis

DISIIpIdEﬂ"II

/ < tasion
O\
@ \

\ ' 7 Diisiik Adiponektin

SR
\ INsulin direnci
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Adipoz doku disfonksiyonu
Adiponektin

PPAR-alfa-aracili
insulin duyarliigini artirarak NAFLD lyilestiric




AdiPOZ dOkU —
Proinflammatory cytokines ‘T (TNF-a, IL-6 etc.)

Insulin direnci

Iskelet Kasi

Lipolysis T
FFA release ‘T Genetik
Leptin T faktorler

Adiponectin |

Intramyocellular lipids T

PNPLA3 |

Glucose uptake .|
L e Sarcopenia
MBOAT 7 P

kaRActEeR

= P, =

Dysbiosis

Endotoxin T Lipogenesis ‘T* (SREBP1c, ChREBP etc.) Hepatic insulin resistance
Gut permeability T FFA oxidation T, then | (relatively) u Inflammation 4

Small intestinal- FFA uptake via CD36 T Fibrosis 1

bacterial overgrowth T VLDL-TG secretion T, then -l (relatively) Carcinogenesis

Endogenous ethancl T
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Chronic inflammation: rC -) Hypertrophy and hyperplasia of

enrichment of immune cells | | adipocytes in visceral adipose tissue

y! ey
Insulin C -

NESRNEE Adipose tissue Increased secretion of

Adipokines imbalance: » proinflammatory adipokines

» Decreased insulin sensitizer Increased lipolysis: | (IL6, TNFa, IL1B,

adipokines (adiponectin...) . . | -
' e v secretion of fatty acid < ﬁ P, osteopontin,...)
» Increased adipokines promoted (FA) | » profibrogenic adipokines

insulin resistance (resistin, ,, J | (TGFB, leptin, resitin
7 - F | g . :
TNFa ...) .. I'l | osteopontin...)

Increase in local and ~ FFA |
systemic (muscle, liver)

insulin resistance

Non-esterified fatty acid | Inflammation

Insulin direnci SN Fibrosis
- DNL

Hyperinsulinemia " Increased —> FA —> Eserification —}.‘,

| .

Chylomicron




Gene’rlk faktorler

NP: Single Nucleotide polymorphism

Table 1. Major single nucleotide polymorphisms identified in pediatric MAFLD. Single nucleotide polymorphisms (SINF) <
related to variants in PNPLA3, TM65F2, GCKR and IFNL4 and have a moderate impact on the risk of MAFLD because these I KIZLER
depend on multifactorial interactions, and their impact on the pediatric MAFLD risk is currently not well defined.

Function Clinical Form Reference

NPT A3 ASM Lipid droplets NAFL with the risk of NAFLD kalitim

remodeling progressive steatosis

Impact - -- % 3 5 - 6 O

VLDL-mediated lipid
secretion leading to fat

accumulation in liver A”ede SII’OJEK \IAFLD (+)
Inhibition of 12 kat yuksek

glucokinase enzymatic
rs1260326 activity and 3 progresit hastalik
modulation of hepatic
lipogenesis

TM6SF2

Increase fat
accumulation

IFNL4 rs368234515 60



Genetik faktorler

TME6SF2

Function
VLDL-TG secretion

Variant
(rs58542926 C=T)

Lipid metabolism

L¥YPLALT
{rs12137855 C>T)

APOE Glucose metabolism

|Several variant] and lipogenesis
MTP GCKR

(Several variant) [r2780054 A>G

rel260326 C>T)
LPIN1

(rs13812852 C>T)

L
(rs695366 G=A)

PNPLA3

Function

Hydrolysis of lipid
droplets

Variant
(rs738409 C>G)

MBOATY

Function
Remodeling of

phospholipids

Variant
(rs641738 C>T)

Innate immunity

ILZEB

(r£12879860 C>T)

MERTK

(rs4374383 G>A)

Insulin signaling

Fibrogenesis

KLF&
rs3750861 G>A)

Oxidative stress

IR51

(rs1801278 A>C) 5002

(rs4880 C>T)
FNPRPI
[rs1044498 A>C)




TABLE 2 | Genebic variahons sssocisied with paedistric BMAFL DL

Gene Variant

PNFLAS rs730400 C=G

TMESF? rE5ARA70PE G T

GOKE r=7B0004 C=T
51260326 C=T

MBOATT eEA1T38 =T
reEPRPES GO

H5D17813 BTHL s

1="p] ¥ reli -{.I

MTTF

1PN re1 3k

RS-1 rels

=== re | (A

GPR 20 rel 16454156
(5o

LIGT1AT 51148323 G=A

PEARGCTA =8 102678 G=A

HO-1 [GTin repeat

CNFRZ rs3RTE1308 A=G

KB 51718244 G=A

KLFE 53750861 G=A

FOFT1 rEIRARA2A A=G

18p13.11

10g23.33

B 5

Genetik Varyasyonlar

1,037
520
327
149
1,010
857

Mexican

Taiwaness

Hispanic

Caucasian

[talizn

402 Caucasans

266 Alncan Amencans
280 Hispanics
Taiwaness

Taiwaness

181 Caucasans

130 Afncan Amencans
135 Hispanics

[talizn

Caucasian

Taiwanesa

CEUCESIEN

= L

1,002
AGT
&3
a0

Lipid droplets remodsling

Modulate hepatic VDL secretion

Modulate hepsatic ipogenesis

Hamodsling of phosphatidyinositol

lle148hat

Glu167Lys

|nkronic wanant
LaudARPro

Glu17val

Inkron vanant

Rutin genetik analiz onerilmiyor

(Garman
[talizm

Taiwaness
Taiwaness
Taiwaness
[talizm
[talizm

[talizm
&7 Caucasians

51 Afncan Amencans
&1 Hispanics

70
5H1

Z34

101

118

2449

152

Modulate inflammation responss

Incresse biirubin with anti-osddant actiiby
Heguists calular emergy metaboliam
Anti-oeidstive stress

Modulate inflammation responss
Upreguiate lipotoxic and proinflammmatony
genes

Regulats hepatic stellate call actreation and
fibrogeness,

Modulats intrehepatic cholestanol
bicaynthesis

Arg270HEs

Gly71Arg
Ghyd &7 Ser
Promoter actiity
GinG3Arg
Argf28Gin

VE1-27A

Inkronic vanant

enotype References
tMAFLD, Fibrosis (41)
(42)
(43)
(44)
tMAFLD, Fibrosis (45
(44
(7]
tMAFLD, Fibrosis (4E]
(49)
tMAFLD, Fibrosis (=)
(=1]
Mo effect (47
tMARLD (2]
(54)
(=3
hibrosis (5465
$ibrosis  (57)
! 55)
ibrosis (8]
(=5
tMARLD ()
+MAALD i51)
tMARLD 52)
tMARLD (53]
tMARLD (5]
tMARLD (5
4 Fibrosis (55)
tMARLD (57)




EPIGENETIK

DNA Dizisi degismeden gen aktarimi
Cevresel ve Genetik etkilesim aktarimi

(DNA -Metilasyonu-Hepatosit MicroRNA de-regulasyonu)
Yasam sekli ile geri dondirilebilir |
k,
J

HAMILELIK ONCESI (BM>30 ise ciddi)
Hamlle Obez Anne
Gestasyonel DI\/I

Hipertansiyon
Pre-eklampsi- SGA

- Paternal obezite Sperm oksidatif stres artisi ve DNA metilasyona yatkinlik




» Antimicrobial peptides A ) —
» Mucus - " J Dysbiosis and
» lgA AN microbiota

Increased endogenous

» . Increased intestinal Bile acids imbalanca:
E ndOJ en |nnr£:2§rr:a%é - M permeability: Decreased choline Different secondary bile
callzed | tiral Bacterial translocation availability acids
ETGHO I ocalized intesting (ex: PAMPs) Different affinity for FXR/TGRS

inflammation

LP-S Azalmig Sekonder toksik

Kisa Zincirli Changes in short-chal , ler T
yag asidi artis faty acids production TLR-4 Kolin safra asitleri artig

iy | y

Liver TLRs activation:

Decreased beta oxidation Proi i Reduced VLDL: Increased lipogenesis
(decreased PPARa : :E'"ﬂ;?;??‘:ﬁc Reduced assembly and and gluconeogenesis
A r"rm|§ signaling) bl Uaet secretion of VLDL (steatosis, insulin

I Increased lipogenesis . n:ﬁp{?;rﬁ:}r”
lpogenez (SREBP1c signaling) (inflammation/fibrosis;

(steatosis) H S C

(steatosis) resistance)

Spesifik Microbiota Degisikligi 2??
7 yas; Overweight ¢ocuklar
staph.aureus orani yiksek, bifidobakter orani distk

MAFLD I Cocuklarda
Provitella, Proteobakteri ve Escherichia




Hepatic fat content
Glucose

IHEM
Gh.ml:mnse |
.-'

Inflammation & Fibrosis

Aul:ulysﬂsn-me r
GCHH ,ff
H5D17B13
o PNPLA3
MHIJ.H? 4
MTTP
Illl
nsulin signal
Insulin IIHS_LEHFH My
"o . VLDL | :
- /,s,‘ ‘ Inflammation

Insulin resistance ‘ CNR2Z, KLB

// GPR120

w-3 fatty acid

* Steatosis

Genetik Polimorfizmler,

Antioksidan Mekanizmalar
Hepatik Stellat hicre aktivasyonu




Noh-invaziv testler

Table 1 Non-invasive diagnostic tests of non-alcoholic fatty liver disease

Hepatic fibrosis scores Advanced biochemical markers MNewly proposed markers

AST/ALT ratio Cytokeratin 18 fragment levels (CK-18) Serum potassium

Platelet ratio index (APEI) Exfracellular matrix tumover biomarkers: Soluble Fas and Fas Ligand (sFasL)
Fibrosis (FIB)-4 index Enhanced liver fibrosis (ELF) test Plasma catepsin D (CatD)

MNAFLD Fibrosis score (INF5) Amino-terminal propeptide III procollagen (PIIINE) Circulating zonulin

Pediatric NAFLD fibrosis score Hyaluromnic acid (HA) Adipokines (g.g., chemerin)
Serum Uric Acid (UA)
Vitamm D

Proteomics signature
Metabolomic signature
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- NAFLD fibrosis score ) Index for Liver Fibrosis

Online calculator e CO cu k I Cll"dCl f l b roZ |S 9 UVZH | l | r bel | PTZQ?? 0 flbms':”ng'a .

~ Angulo P, Hui M, Marchesini G et al. The NAFLD fibrosis score
A noninvasive system that identifies liver fibrosis in patients with NAFLD | Tl S ‘ ‘ ‘
Hepatology 2007;45(4):846-854 doi:10.1002/hep.21496 f=if ! i e R e e
i i il N i e = o i i

AST/ALT »>1 |
Hyaluronik asit, TIMP-1 E
Amino-terminal Propeptit -3

and HBV patients to assess nead for biopsy,

Also from M

‘ Pl‘a_t.el‘e{:s (xto?py i
. Albumin (an =)

=
| calculate score |

y mass index | || |
d fasting glucose

|(FIB-4) Fibrosis-4

OSWAREIIOSIOICRUGINY .. ...: . oposed in children. AST to platelet ratio index (APRI); fibrosis-4 (FIB-4) index.
Pediatric NAFLD Fibrosis Index (PINFI); Pediatric NAFLD Fibrosis Score (PINFS). TG, triglyceride; WC, waist circumference.

Indexes

Clinical and Biological Data
Scores

WC Fasted Platelet 0 min

Age BMI (cm) TG ALT AST EE fl;} ]{t} (e/dL) Reference

X X X [57
X X X X [57
X X X [58]

-y

1.3

Pediatrik NAFLD Fibrozis Skoru (PNFS)



Goruntuleme Yontemleri

Abdominal USG

Kontrollu zayiflatma parametreli (CAP)-USG, yaglanma derecesi

Vibration-controlled transient elastography (VCTE)
=1

C sertligi- fibrozis evresi
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Santral ven cevresi
hepatositlerde balonlasma

(Eriskin igin tipik)
Perifere itilmis Nukleus ve Inflamasyon



. Santral
ven

Ly
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e 2
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k4

Portal yaglanma ve Fibrozis
Tipik pediatrik MAFLD




Prevalans

Histo-patoloji
+ Steatoz
+ Inflamasyon
+ Balonlasma
+ Fibrozis

Pediatrik Eriskin
%7 ,6 (toplumda) %24
%34 (obezlerde) %45-70 (obezlerde)
P Zto r\M\ overlap E Oge\_g
sl Patolojik Y%yé;r
Periportal bulgular Perisantral

Siroz

Prognoz

....
e
''''''''''''''




Prognoz

Genel populasyona gore

yuksek mortalite

Kardiyovaskdler
Kanser (HCC, diger kanserler

Siroz




MAFLD ONLEME

(YAG DOKUSU VE INSULIN DIRENCI
AZALTILMASI) , -

L w—

MAFLD Baslama
ve progoresyonu

Eriskin donem
risk faktorleri

. Insulin yuksekligi . Obezite
>BM . Hipertansiyon
Erkek cinsiyet . Disbiyozis
Etnik yapi (latin..) - Erkek cinsiyet

_ . Etnik yapi (latin
Genetik (PNPLA3, TM6SF2) : Gene}[/ikFEDIEPLAB)TI\/IGSFZ)




Tedavi

¥
@)

ENVIEONMEMT . ETHMNICITY
Sedentatrity GEMNETICS B EPIGEMNETICS

WLLrIcron Polymorphisms (PNPLA3,

o fY e . Sistemik bozuklugun KC yansimasit

. Karacigere 6zgi bir tedavi ??...

N « Metabolik bozukluk duzeltilmeli
METABOLIC FACTORS

P |
Clbesity

Hypertension

"




Tedavi

Ebeveynler ¢ocuklarin rol modelidir...

NASPGHAN

. oekerli iceceklerden kacinilmasi,
. Saglikli ve dengeli besin tuketiimesi

. Orta ve yuksek yogunluklu gunluk egzersiz

. YASAM TARZT FIKASYONU [



P : foods and drinks with Eat at least

EAT @ DBH’T EAT high amounts of sugars: S portions At loas!
qnﬁaturated fats: industrially-produced sugary snacks, candies, of fruits and éggg
fish, avocado, nuts, trans fats: A ’E 4 vegetables
and use sunflower, fast food. snack food Urietilat SWEELS, dal] a day

canola and olive ol

. Yasina uygun 500-1500 kcal azaltilmis diyet

ada H00-1500g kilo kavbi hedeflenmelidi

Limit salt to 5
less than

Equivalent to approximately 1 teaspoon

Use 10dized salt




Egzersiz programi

« Haftada 5 guh, 30 dakika orta duzeyde
- Haftada 3 gun, »20 dakika, agir yogunlukta




Tedavi - ilaclar

- Vitamin-E : 2*400

. Omega-3 : 250-500mg

. Slimarin : 2*160mg

. Metformin : 2*500mg- 2000mg??
. Statinler

| Ilaca Yaslanma
..heniz rutin onaylanmig ilag yok. . Hasta + Aile

Pioglitazon : Mesane CA
Vitamin -E : Prostat CA, Hemorajik inme ???



Eriskin Ilac Calismalari

+ Lifestyle + Vitamin E « Cenicriviroc
Obesity and modifications « Elafibranor + Selonsertib

insulin : T
resistance Probiotics and « Obeticholic acid « Combination
omega-3 fatty therapy?

acids

+ High-dose
metformin?

Adipose
tissue

- -.l-! 1 . | .".' -I‘:I-.

Hastaligin agirhgina gore tedavi segenegi..




MAFLD
FAZ-3 Calismalari- Eriskin

Etki

Mekanizmas

Etken
Madde

Obetikolik OCA REGENERATE INTERCEPT FXR agonist

asit (Ocaliva)

Elafibranor GFT-505 GOLDEN-505 GENFIT PPAR-a/6 agonisti
RESOLVE-IT

Cenicriviroc = CVC AURORA ALLERGAN CCR2/CCR5 Inhibitorii

Selonsertib SEL STELLAR 3 GILEAD ASK1 Inhibitérii
GS-4997 STELLAR 4

Aramchol ARMOR GALMED SCD1 Inhibitérii

Semaglutide ESSENCE NOVO GLP-1 reseptior agonisti
NORDISK

Resmetirom  MGL-3196  MAESTRO- MADRIGAL THR-p agonisti
NASH

Belapectin GR-MD-02 @ NAVIGATE GALECTIN (Galectin-3 inhibitéri
THERA PEUTICS

Kisaltma Calisma Ismi Firma Ismi




pediatrik MAFLD YONETIMI

Table. Summary of the I§

e 5>

Screening for
NAFLD

Kimler Taranma

Diagnosis/Workup

Testler

Liver Biopsy

Biyopsi

Noninvasive Tests
to Diaghose NASH
and Stage Fibrosis

Non - Invaziv
testler

Treatment

Tedavi

L Guideline

No recommendation regarding screening in
overweight and obese children due to paucity of
evidence

* Rule out other causes of chronic liver diseases.

* Additional consideration to be given to monogenic
causes of chronic liver disease such as inborn errors

of fatty acid metabolism, peroxisomal disorders,
and lysosomal storage disorders in very young or
nonoverweight children

OIH-otoantikor

hepatotoksik ilag
baslama?
spesifik ilag baslama

* Intensive lifestyle modifications should be the
first-line treatment.

* Metformin (500 mg twice daily) should not be
prescribed as a NASH-specific therapy.

* Vitamin E may be used to treat pediatric N#‘QH,

= L L E ] B

Ru’rm Me’rformm Q
Secilmis vaka VIt E

s on the Diagnosis

NAFLD

Manarement of Pediatric

NASPGHAN

* Screen with ALT levels using sex-specific upper

limits of normal in all obese children and in over-
weight children with other risk factors starting at

the age of 9-11 years.

* Recommends against using routine ultrasound
due to low sensitivity

* Exclude alternative etiologies for elevated ALT
levels and/or hepatic steatosis.

* Investigate the presence of coexisting chronic
liver diseases.

* Consider for the assessment of NAFLD in
children who have an increased risk of NASH
and/or advanced fibrosis, such as patients with
higher ALT levels (>80 U/L), splenomegaly, and
AST/ALT =1.

* Known clinical risk factors for NASH and
advanced hbrosis include panhypopituitarism
and type 2 diabetes.

* Lifestyle modifications to improve diet and
increase physical activity are recommended as
first-line treatments.

* Avoid supar-sweetened beverages.

* Increase moderate- to hig h intensity Pl‘l‘l.- rsical
activity a Taat s

<2 hours

9-11 yas
USG - ALT

Diger KC hastalig:
veya Ko-insidans

AST/ALT > 1
Splenomegali
bilinen risk faktorleri
/ panhipopituitarizm



Kendim ne 6grendim...
10 yas altinda
MAFLD azlig

- Pubertal hormon degisikligi

|. Tnsulin sinyal yolagi gegici bozulmasi

- Anormal yag dagilimi olmasi
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