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Consensus nomenclature

“Weakly intake 140-350g female, 2104200 male (averege daly Z0-50g female, 30-60g mala)
**a.g. Lysasomal Acid Lipase Deficiency (LALD), Wilson desase, hypobelalpoprolzinensa, inhbom erors of melabobism
**a.g. Hepalilis C wirus (HCV), malnulritian, celac deaasa
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Definicia NAFLD, NAFL a NASH

NAFLD/MASLD

e Excesivna akumulacia tuku v peceni spojena
s IR

e Steatdza u viac ako 5% hepatocytov

* Vylucenie ostatnych pricin (ALD, iné)

NAFL NASH

* Jednoducha steatoza Skoré stadium | Fibrotické Cirhdza
e Steatoza a mierny FO/F| fibroza  Stadium F4 fibroza
lobularny zapal F2/F3 fibréza

Definitivna diagnoza NASH vyzaduje biopsiu pecene

TEASL-EASD—EASO CPG NAFLD. ] Hepatol 2016;64:1388-402



SPECTRUM NAFLD A ,
KONKOMITANTNYCH OCHOREN|

NAFL ALD

* Jednoducha steatoza DILI

e Steatdza a mierny lobularny zapal HCYV asociovana fatty liver disease
Iné

NASH e Hemochromatoéza

o Skora NASH ° A”‘! .

* Fibrotické $tadium NASH * Celiakia

e NASH cirhéza Wilsonova choroba

* Hladovanie, parenteralna vyziva

HCC v terene NASH * Hypotyredza, hypopituitarzmus

EASL-EASD—-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



SKRINING, PREVALENCIA, INCIDENCIA

NAFLD je najcastejSie ochorenie pecene

Zapadnych krajin ( 17-46% dospelych) (parelelne s

metabolickym syndromom), DM Il typu az 55%

7% z postihnutych ma normalnu hmotnost’

Pacienti s IR a/alebo metabolickymi rizikami by mali

podstupit’ skrining na NAFLD

U kazdého pacienta so steatdzou treba vylucit’ iné

priciny, kvantifikovat’ uzivanie alkoholu

Koexistencia NAFLD s inymi chronickymi
ochoreniami pecene — vaznejsie poskodenie

|.Vernon G, et al. Aliment Pharmacol Ther 201 1;34:274—85; 2.Younossi ZM, et al.
EASL-EASD—EASO CPG NAFLD. ] Hepatol 2016;64:1388—402
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SKRINING, PREVALENCIA, INCIDENCIA

Limitacie skriningu

nizka prediktivha hodnota neinvazivnych
testov

rizika bioptizacie

chybanie liecby

vysoke naklady



PATOGENEZA NAFLD

- Multiorganova
(pankreas, adipocyty,
crevo, pecen

- Zivotny styl, gény

Carbohydrates
o e
K calls el 1)
e ; | i ey
i 3 =2 :
Ty e HECs i
' ' [ Lrser ]
_\___\_\_\_‘—\—_

Nobili,V et al. ] Hepatol 2013;58:1218-29

Copyright © 2013 European Association for the Study of the Liver Terms and Conditions



Prezentujúci
Poznámky prezentácie
DAMP, damage-associated molecular pattern; FFA, free fatty acid; HSC, hepatic stellate cell; PAMP, pathogen-associated molecular pattern


http://www.elsevier.com/termsandconditions

PATOGENEZA — ZIVOTNY STYL

Zapadny sposob zivota a stravovanie je asociované s
priberanim, obezitou a NAFLD

High calone intake

Excess (saturated) fat h Obesity
High fructose intake NAFLD

Sedentary behaviour

|. Barrera F, George J. Clin Liver Dis 2014;18:91-112;
EASL-EASD—-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



PATOGENEZA — ZIVOTNY STYL

UPF ultra-processed food COFFEE

18168 participants aged 13-20 years from the Tianjin Total study cohort, N = 2424 subjects
GLSIH Cohort Study.
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NAFLL was defined as the presence of soncgraphic fatly Estimated odds ratio for moderate and frequent coffee
liver in the absence of significant alcobol intake

. consumers vs no coffee consumers
i _) Zraryg, Int J Epidemicl 2022 Adfernk ef al J Hepatal



PATOGENEZA: GENY

Viacero genetickych modifikatorov v ochoreni
NAFLD

Nosici PNPLA3 1148M a TM6SF2 EI 67K génov maju
vyssi obsahu tuku v pecene

Vyssie riziko rozvoja NASH

Rutinné genetické testovanie nie je odporucané

*Grade of evidence B, grade of recommendation 2
I. Anstee QM, et al. Nat Rev Gastroenterol Hepatol 2013;10:330—44;
EASL-EASD—EASO CPG NAFLD. | Hepatol 201 6;64:1388—402



Visceral ectopic fat, adipose tissue inflammation and type 2 diabetes

Poor nutrition
(e.g., high fat, high l
carbohydrate, high

~ fructose) LCFAs, hyperinsulinaemia
Genetic factors
(e.g., PNPLA3

genotype)

Adipocytokines

Inflammation/fibrosis,

cirrhosis and HCC

LCFAs/
_| DAGs
| ceramides
TAGs Di-P PA

% ation, oxidative
stress, insulin resistance,
increased collagen matrix

Secondary
bile acids

Poor nutrition
(e.g., high fat, high
carbohydrate, high
fructose)
Intestine (dysbiosis) « Genetic factors

bile acids

Byrne CD,Targher G.] Hepatol 2015;62:547-64
Copyright © 2014 European Association for the Study of the Liver Terms and Conditions



Prezentujúci
Poznámky prezentácie
DAG, di-acylglycerol; Di-P PA, di-palmitoyl phosphatic acid; HCC, hepatocellular carcinoma; LCFA, long-chain fatty acid; TAG, tri-acylglycerol

The influences of visceral ectopic fat accumulation, adipose tissue inflammation, type 2 diabetes, diet and intestinal dysbiosis to promote the development of progressive liver disease in NAFLD
Visceral ectopic fat accumulation, which often occurs with inflammation and type 2 diabetes, causes resistance to insulin action and hepatic necro-inflammation (by Kupffer cell activation) with activation of hepatic stellate cells and increased production of collagen matrix and progression of liver disease. Progression of liver disease over an ill-defined period of time causes advanced liver fibrosis, cirrhosis and, in some cases, hepatocellular carcinoma. Poor diet (particularly high fat and high fructose intakes) along with genetic factors (e.g., PNPLA3 polymorphisms) may also play a role in NAFLD progression increasing hepatic lipid accumulation and increasing risk of liver fibrosis. Alternations in the diet may cause dysbiosis of the gut microbiota with hepato-toxic effects from secondary bile acids. Dysbiosis may alter the production of short-chain fatty acids (from fermentation of dietary carbohydrate), and increase the production of lipopolysaccharide into the portal circulation (from egress of intestinal bacteria caused by increased intestinal permeability). Such effects create a pro-inflammatory hepatic stimulus that increases risk of progression of NAFLD. (DAG, di-acylglycerol; HCC, hepatocellular carcinoma; LCFA, long-chain fatty acid; PNPLA3, patatin-like phospholipase domain-containing 3).


http://www.elsevier.com/termsandconditions

PRIRODZENY VYVO| NAFLD (POCAS 8-13 ROKOV)

Steatosis 8%

)
12 m NASH
Bt Fl-F; 100+
fibros a0 - == i L
go{ |34-6 ' 3.8
4% 70+
____________ ) E 60
y ; 50 o1.1| [923| |gss
Death/ 4 Q. 40+
LTx ,-_,// 304 | 694 66.2
. 204
25-50% 104
0

NAFLD HCV HBV Alcohol ldiopathic
abuse

[I:I Cirrhosis [0 No C|r”"|{:|'5|5]

de Alwis NMW, Day CP.] Hepatol 2008;48:S 04—
Copyright © 2008 European Association for the Study of the Liver Terms and Conditions
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MECHANIZMY ZVYSENEHO RIZIKA
RAKOVINY ASOCIOVANEHO S OBEZITOU

Dysregulacia imunity, viac oxidacného stresu, poskodenie
DNA, mutacie DNA

Zvysena produkcia estrogenov v tukovom tkanive
Zvysene hladiny cirkulujuceho IGF a inzulinu
Zvysena produkcia adipokinov, hlavne leptinu
Geneticke rizikove faktory

Naruseny crevny mikrobiom




BIOPSIA PECENE

a) hodnoceni histologické zanétlivé aktivity podle Ishaka

A - zanétliva .interface” aktivita

nepfitomna

mirna (jen nékolik portalnich polf)

mirna/stfednl (€etnd portalni pole)

stfednl (difuzné kolem méné neZ 50 % portalnich poli)

tézka (difuzné kolem vice neZ 50 % portalnich poli)

Bl M=

B - splyvajici nekréza

Biopsia je esencialna pre stanovenie diagnozy NASH

klinické, biochemické a zobrazovacie vysetrenie nevie
odlisit’ NASH od jednoduchej steatozy

NAFL
Steatoza pecene a lobularny/portalny zapal alebo balloonig
NASH

Steatoza a lobularny/portalny zapal a balloonig
NAS skore

*Should not be used for initial diagnosis
EASL-EASD—-EASO CPG NAFLD.] Hepatol 2016;64:1388—402

nepfitomna

loZiskova splyvajici nekréza

loZiskova centrolobularni nekréza

splyvajicl nekréza ve vétsiné centrolobularnich oblasti

nekrézy zény 3 a misty porto-centralni (bridging) nekrézy

nekrézy zény 3 a Cetné porto-centralnl (bridging) nekrézy

panacinarni/multiacinarni nekrozy

DWW N =D

C - monocelularni lobularni nekréza

nepfitomna

jedno loZisko (objektiv 10:x)

2-4 loZiska (objektiv 10x)

5-10 loZisek (objektiv 10x)

vice nez 10 loZisek (objektiv 10x)

bW W=D

D - portéalni zanét

nepfitomen

mirmy, nékolik portalnich poli

stfedni, néktera ¢i vétsina portalnich poli

stfednl aZ téZky, vdechna portalni pole

tézky, vdechna portalni pole

grade (celkové skére: A+ B+ C+ D)

b) semikvantitativni hodnoceni stupné fibrézy podle Ishaka

Fibréza (stadium)

nepfitomna

vazivové rozilfenl nékterych portalnich poli

vazivové rozslfenl vétsiny portalnich poll

vazivové rozsifenl ¢etnych portalnich poll, misty s porto-portalnimi
vazivovymi septy

vazivové rozsifenl ¢etnych portalnich poll s ¢etnymi porto-portalnimi
a porto-centralnimi vazivovymi septy (pokrocila septalni fibréza)

nekompletni cirh6za

cirhoza




ULOHA NEINVAZIVNYCH VYSETREN!I

Neinvazivne markery by mali:

|dentifikovat’ riziko NAFLD u jednotlivcou s metabolickym
rizikom v primarnej starostlivosti

|dentifikovat’ pacientov s horsou prognozou
Monitorovat’ progresiu ochorenia

Predikovat’ odpoved’ na liecbu

Znizit’ potrebu bioptizacie pecene

EASL-EASD—-EASO CPG NAFLD.] Hepatol 2016;64: 1388402



NEINVAZIVNE VYSETRENIA - STEATOZA

Steatoza by mala byt’ zdokumentovana pri akejkolvek
suspekcii na NAFLD

Predikuje DM Il typu, arterialna hypertenziu a KV prihody

Kvantifikacia tuku ma limitovanu klinickd relevanciu

USG — metoda prvej volby
Kvatifikacia tuku — H-MRS




NEINVAZIVNE VYSETRENIA - FIBROZA

Pritomnost’ fibrozy je najdolezitejsi
faktor ovplyvnujuci priebeh NAFLD

Vplyv na morbiditu, mortalitu

Biomarkery, skorovacie systemy a

transientna elastografia su

akceptovatelne v identifikacii nizkeho

riziko pritomnosti fibrozy

|dentifikacia zavaznej fibrozy/cirhozy

by mala byt’ potvrdena biopsiou
https://hepkalkulacka.sk

EASL-EASD—-EASO CPG NAFLD.] Hepatol 2016;64: 1388402

Nazev Validovéno u | Obsahuje AUROC | Se(%) |Sp(%) |CC(%)

NEPRIME TESTY

APRI HCV AST, trombocyty F2080 |41-91 |47-95 |72
F4089 |57-89 |75-93

FIB-4 HCV ALT, AST, trombocyty, vék F4085 |38-74 |81-98 |68

NAFLD fibrosls score | NAFLD ALT, AST, trombocyty, glykemie, F4082 |43-77 |97 68

albumin, vék, BMI

BARD NAFLD ALT, AST, diabetes mellitus, BMI F4081 |- - -

PRIMETESTY

ELF test® rlizné hyaluronova kyselina, PIINP, TIMP-1 | F20,78 | 87 51 =
F4089 |- -

FibroTest® rizné alfa-2-makroglobulin, haptoglobin, | F2087 | 75 85 46

gamaglobulin, apolipoprotein A1,
GGT, bilirubin, vék, pohlavi




AP

Dapth (mm)

Metavir skore F1 F2 F3 F4

kPa 6(65+1,1) 72(73+14) 9.6(10,2+19) 14,5(15+4,1)

AUDr. Radan Briha, CSc.,

Metavir

Time [ms)

E~92kPa E~333kPa

E~48kPa

Obr. 6.33 Vysetfenl jaterni elasticity pomocl dvoudimenzionaini shear wave elastografie (2D-SWE) (snimky MUDr. Tomas
Fejfar, Ph.D., Il. interni gastroenterologicka klinika LF UK a FN Hradec Kralové):

a) normalnl ndlez (jaterni tuhost 3,9 kPa)

b) jatern( cirh6za (jaterni tuhost 16,2 kPa)



POTENCIONALNY ALGORITMUS
NEINVAZIVNYCH VYSETRENI
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NAJCASTE)SIE ASOCIOVANE
METABOLICKE PORUCHY

Inzulinova rezistencia v peceni a tukovom, svalovom
tkanive

Metabolicky syndrom ( pritomnost’ aspon 3 stavov )
IFG alebo DM Il typu

Hypertriglycerolemia

Nizka hladina HDL

Obvod pasu

Vysoky krvny tlak

*Gender-adjusted; Tethnicity-adjusted
EASL-EASD—-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



NAJCASTE)SIE ASOCIOVANE
METABOLICKE PORUCHY: DM II TYPU

Nezavisle na hodnote pecenovych enzymov, DM Il typu je
asociovany so

Zavaznostou NAFLD
Progresiou do NASH
Pritomnost’ pokrocilej fibrozy
Rozvoj HCC




DIAGNOSTIKA - VYHODNOTENIE
NAFLD

Level Variable

Initial evaluation | 1. Alcohol intake: <20 g/day (women), <30 g/day (men)

2. Personal and family history of diabetes, hypertension and CVD
3. BMI, waist circumference, change in body weight

4. Hepatitis B/hepatitis C virus infection

5. History of steatosis-associated drugs
B.

7.

8.

9.

Liver enzymes (ALT, AST, GGT)
Fasting blood glucose, HbAle, OGTT, (fasting insulin [HOMA-IR])
Complete blood count

Serum total and HOL cholesterol, triacylglyceral, uric acid
10. Ultrasonography (if suspected for raised liver enzymes)

Extended* 1. Ferritin and transferrdn saturation

evaluation 2. Tests for coeliac and thyroid diseases, polycystic ovary syndrome
3. Tests for rare liver diseases {lesqn, autoimmune disease, AATD)
' (&

*According to a priori probability or clinical evaluation
EASL-EASD—-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



SPOJENIE MEDZI NAFLD, CVD!? CKD

T Free fatty acids
T Inflammatory cytokines Expanded and dysfunctional

adipose tissue 1 Adiponectin adipose tissue
/ T Insulin resistance \

-eeﬁ; } )CL,—'/ < A

Expanded and dysfunctional

T Inflammatory cytokines T Inflammatory cytokines
l + Insulin resistance + Insulin resistance l
Myocardial steatosis and Fatty kidney and increased
increased pericardial fat renal sinus fat

Insulin resistance Atherogenic Inflammation Hypercoagulability | | Arterial
Dysglycemia dyslipidemia Oxidative stress Hypofibrinolysis hypertension
T Insulin resistance T Triglycerides T CRP 1 Fibrinogen + Angiotensinogen
T Glucose production| | | HDL-cholestarol T IL-6 T Factor Wil T Endothelin-1
T FGF-21 T Small, dense LDL-C T TNF-a T Tissue factor T TGF-B
T Fetuin-A T Post-prandial lipemia| | T Reactive oxigen species | | T PAI-1

|

Cardiac autonomic
dysfunction

.

- e
Structural electrical { 1 i
remodeling

Cardiovascular disease Cardiac dysfunction Cardiac Chronic kidney
Aocrtic valve sclerosis Cardiac hypertrophy arrhythmias disease

Congestive heart failure

Byrne CD,Targher G. ] Hepatol 2015;62:547—64
Copyright © 2014 European Association for the Study of the Liver Terms and Conditions



Prezentujúci
Poznámky prezentácie
CKD, chronic kidney disease; CRP, C-reactive protein; CVD, cardiovascular disease; FGF-21, fibroblast growth factor-21; HDL, high-density lipoprotein; LDL-C, low-density lipoprotein cholesterol; PAI-1, plasminogen activator
inhibitor-1; TNF, tumour necrosis factor��Schematic representation of the putative mechanisms underlying the contribution of NAFLD to the increased risk of CVD, CKD and other structural and arrhythmic cardiac complications. 
The complex and intertwined interactions among NAFLD, abdominal obesity and insulin resistance make it extremely difficult to dissect out the specific role of the liver and the underlying mechanisms responsible for the association between NAFLD and the risk of developing CVD, CKD and other structural cardiac complications (i.e., aortic valve sclerosis, cardiac dysfunction/hypertrophy, congestive heart failure and atrial fibrillation). NAFLD might be associated with such complications either as a consequence of shared cardio-metabolic risk factors and co-morbidities or as a marker of ectopic fat accumulation in other organs. For instance, myocardial steatosis and increased pericardial fat volume as well as fatty kidney and increased renal sinus fat volume may exert local adverse effects that result in structural and functional derangements of the myocardium and kidneys. However, in this dangerous and intricate scenario, growing evidence indicates that NAFLD is not only a simple marker of vascular/cardiac and kidney damage but also may play a part in the pathophysiology of CVD, CKD and other cardiac complications. Indeed, NAFLD may directly contribute to the development and progression of these vascular/cardiac complications through the hepatic production of lipids, atherogenic lipoproteins, the induction of hepatic/peripheral insulin resistance and dysglycaemia (i.e., increased hepatic glucose production), and the systemic release of numerous potentially pathogenic mediators (i.e., pro-inflammatory biomarkers, pro-oxidant molecules, and pro-coagulant and pro-fibrogenic factors). (CRP, C-reactive protein; FGF-21, fibroblast growth factor-21; HDL, high-density lipoprotein; LDL-C, low-density lipoprotein cholesterol; PAI-1, plasminogen activator inhibitor-1; TNF, tumour necrosis factor).


http://www.elsevier.com/termsandconditions

LIECBA

Treat T2D and CV risk factors

Weight loss

= Lifestyle (diet, physical activity) Control = Hyperglycemia (GLP-1 RA and/or SGLT-2i)

= Weight loss medications UbESit'f = Hypertension
= Dyslipidemia*

= Bariatric endoscopy/surgery

*NAFLD does not increase statin risk

In patients with advanced liver disease,
of drug-induced liver injury.

choose or dose drugs appropriately.

Liver-directed treatment
= Vitamin E (except in diabetes)

= Pioglitazone
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EFFECT OF DIFFERENT TYPES OF MEDITERRANEAN EASL
DIETS ON LIVER FAT

A

Wienrs, Austra Ty
.-’_m_-gm.,

B of—Im = _ A P=0.028
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2N e J R e
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- | L Green Mediterranean diet
-1 | 5 5 .
o Enriched with polyphenols (Mankai, green tea, and walnuts)
=1 Restricted in red and processed meat
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Qi

Greater IHF% loss was independently associated with increased
Mankai and walnuts intake, decreased red/processed meat
consumption

Yaskolka Meir & e al., Gut 2021

Fram MAFLD fo Liver Cancer




FARMOKOTERAPIA

Liecba by mala byt’ indikovana : pri progresivnej NASH, skoré stadium NASH s
rizikom progresie, NASH s vysokou nekroinflamatornou aktivitou

.|

No drugs are approved for NASH
No specific therapy can be recommended
Any drug treatment is off label

| o |

*Age > 50 years, diabetes, MetS, increased ALT
EASL-EASD—-EASO CPG NAFLD. ] Hepatol 2016;64:1388—402



FARMOKOTERAPIA

Inzulinove senzitizery

metformin, PPAR gama agonisty (pioglitazone)
Antioxidanty

Vitamin E (zlepsenie steatozy, zapalu)
Hypolipidemika

- statiny

*Most efficacy data, but off-label outside T2DM; 'Better safety and tolerability than pioglitazone in the short-term;

*No recommendations can be made in patients with normal baseline ALT
CACI CACIY\ CACNAA D NIACID D LU m e 15N\N1Z2.Z2A.1000 ANN



Pathways targeted in NAFLD

= PPARYy. o GLP-1 and = GLP-1R

i ST'E Inflammatory  * CCR2/5
o FXR Fatty Insulin Imirmune .F—EPIS : :—ﬁ:;::mygenaﬁe o
; ﬁggiég acids || resistance || signals }_|:I f ( | + Galectin 3 > 50 Preclinical
o PPARw v Ny ! W fl?? : ;;E? programmes
:?H‘IGS:J —] i >50 Compounds in
il o :STMD;S NKT cell phase 1 development

+ Oxidant stress  + ACenosine A3R

\/ >5( Phase 2 trials

+ Ketohexokinase

" iﬁfanﬁ:mm e >7 Phase 3 trials
Collagen
@ FXA
/ s There are no treatments
el currently licensed for the
+ HSP 47 treatment of NASH

+ Aldosterone-R

Activated stellate cell Friedman 5L et al. Nat Med 2018




A Placebo-Controlled Trial of Subcutaneous Phase 2b RCT: 320 patients

Semaglutide in Nonalcoholic Steatohepatitis Primary — Histology; 72 weeks
A Resolution of NASH with No Worsening of Liver Fibrosis B Improvement in Liver Fibrosis Stage with No Worsening of NASH
(primary end point) [confirmatory secondary end point)
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Semaglutide, Semaglutide, Semaglutide, Placebo Semaglutide, Semaglutide, Semaglutide, Placebo
0.1 mg 0.2 mg 0.4 mg {M=58] 0.1 mg 0.2 mg 0.4 mg [N=58)
(N=57] {N=59) [N =58) (N=57) (N=59) [N =56)

Newsome PN et al. NEINM 2020



LIECBA: CHIRURGICKA

* Bariatria

* Transplantacia: NAFLD cirhoza v top 3 indikaciach

EASL-EASD-EASO CPG NAFLD. | Hepatol 2016;64:1388—402
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