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INTRODUCCIO

o;

Fetge gras Metabolic (MAFLD)

Fetge gras no alcoholic (FGNA / NAFLD)

Esteatosi Esteatohepatitis  Cirrosi/HCC

o

A report of the AASLD single EASL: suggested that NAFLD Balmer ML and
topic conference suggested that nomenclature be changed to a Dufour JF suggested :
the term NAFLD_INASH ha}s term such"as “metabolic fatty‘ liver that the NAFLD term ;S”l:r fgp gocnosl:f;%iiz Ae:s:;: Z;L:jigggg%i?;ﬁﬁ;e;:;;a;;v;
become probler_natlc and indicted dlsggse g t? drop the nggatlve should bg changed to address the need for a Delphi method and recommended that
tha} an alter_natlve nomenglg’s};re definition gf nonalcoholic” and to metabpllc syndrome- more appropriate the term NAFLD should be changed to
metabolic steatohepatitis’ recognize the causal role of ass_ouated fatty liver nomenclature metabolic associated fatty liver disease
disease (MAFLD) (MAFLD)

The term NAFLD/NASH was should be considered but no metabolic dysfunction in the

first coined by Jurgen Ludwing consensus was reached disease
2011 2017 2019 2020

Bellentani S and Tiribelli C,

Loria P. and colleagues: gt EM made multiple
thg new name §hou|d suggestions including suggested that NAFLD term_ |
“n;ntc:ggﬁéfte ?‘!thserl'n “metabolic fatty liver Shz:slgg:tgzafggs?i\t/zrn(‘l\e/::gil)lc- Fouald Y. et al. Liver Int. 2020

e IC” or "Insuli N ”
diseaze Eslam M, J. Gastroenterology. 2020

resistance”
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DEFINICIO
EE e

Fetge Gras Metabolic:

Hepatic Steatosis in adults
(Detected either by imaging, blood biomarkers/scores or by liver histology)

v

Overweight or obesity

(defined as BMI 2 25 kg/m
in Caucasians or
BMI 2 23 kg/m®in Asians)

Lean/normal weight Type 2 diabetes mellitus
(defined as BMI < 25 kg/m® (According to
in Caucasians or international criteria)
BMI < 23 kg/m’ in Asians)

v

Presence of 2 two metabolic risk abnormalities:

® Waist circumference 2102/88 cm in Caucasian men and women (or = 90/80 cm in Asian
men and women).

® Blood pressure 2130/85 mm Hg or specific drug treatment.

® Plasma triglycerides = 150 mg/dL (= 1.70 mmol/L) or specific drug treatment.

® Plasma HDL—cholesterol < 40 mg/dL (< 1.0 mmol/L) for men and < 50 mg/dL (< 1.3
mmol/L) for women or specific drug treatment.

® Prediabetes (ie, fasting glucose levels 100 -125 mg/dL (5.6 - 6.9 mmol/L), or 2-h
post-load glucose levels 140-199 mg/dL (7.8-11.0 mmol) or HbA1c 5.7%-6.4% (39 -
47 mmol/mol)).

® Homeostasis model assessment (HOMA) - insulin resistance score 2 2.5

® Plasma high-sensitivity C-reactive protein (hs-CRP) level > 2 mg/L

MAFLD

Eslam M, et al. J Hepatol. 2020.



EPIDEMIOLOGIA
]

Poblacié Prevalenca FGNA
Diagnostic histologic Prevalenca EHNA
Poblacié general
0/f- 0,
Candidats a donants vius de fetge a Europa Bpe-lLope
Candidats a donants vius de fetge als EEUU 20%
Europa 3%
Diagnostic per imatge
Asia
Poblacié Europa 40930 2%-3%
Poblacié general EEUU 30%-40%
Pablacia Bl tactetd delidd Poblacié amb factors de de risc
Pacients obesos Likitk Pacients obesos 25%-30%
Pacients diabétics 40-70% Pacients diabétics 65,26%
-  __________________

Portillo-Sanchez P et al. J Clin End Metab 2015

Amstrong MJ et al. QM. 2014

Pappachan JM. Endocrine. 2014 Younossi Z et als. Hepatology. 2019
Hazlehurst JM. Metabolism 2016
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EPIDEMIOLOGIA
Es la malaltia hepatica més freqiient del mén

African
American

Hispanic
American

—_—

Mexico

| =30
Data not available
(D PNPLA3 rs738409
genotype distribution

PREVALENCA 25%

Younossi ZM et al. Hepatology. 2016
Rinella M and Charlton M. Hepatology. 2016

Philippines

—®

Australia

Sri Lanka}f £ |
° Malaysia .' ¥
Figure 1| Worldwid i d p of NAFLD and distribution of PNPLA3 g yp
as minor allele frequency (light blue section of the pie chart).

e
\
§

PNPLA3 is p d

Younossi Z et al, Nat Rev Gastroenterol Hepatol 2018.



EPIDEMIOLOGIA
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PREVALENCA 25,8%

* 766 individus; edat 53£14 anys (17- 83)
» Dones 58% i homes 42%
» 198 varen presentar FGNA per eco

Table 4 Association between NAFLD and potential risk factors

OR* 95% ClI P value
Men 2.34 1.57-3.49 <0.0005
Age (per year) 1.04 1.02-1.05 <0.0005
Metabolic syndrome (NCEP criteria)  2.19 1.29-3.72 0.004
Insuline resistance (homeaostasis 6.00 3.43-105 <0.0005
model assessment > 3.8)
ALT High 4.21 2.23-7.95 <0.0005

(= 45U/l men, = 34 U/l women)

Multivariate logistic regression models adjusted by radiologist.

ALT, alanineaminotransferase; Cl, confidence interval; NAFLD, nonalcoholic fatty
liver disease; OR, odds ratio.

?On the basis of 186 NAFLD and 522 non-NAFLD individuals.

Caballeria et al. Eur J Gastroenterol Hepatol. 2010

PREVALENCA 38%

* 3014 individus; edat 54+12 anys (19- 75)
» Dones 57% i homes 43%
+ 1062 varen presentar FGNA per FLI

Table 1. Baseline Characteristics of the 3014 Subjects
Included in the Study

(0 = 301
Body mass index, kg/m” 28 +5
Overweight, =25 to <30 kg/m?, n (%) 1251 (42)
Obesity, =30 kg/m®, n (%) 933 (31)
Abdominal obesity,” n (%) 1485 (50)
FLL" n (%)
<30 934 (33)
30-60 823 (29)
[ =60 1062 (38) |

Caballeria et al. Clin Gastroenterol Hepatol. 2018



EPIDEMIOLOGIA

. Estimates of the prevalence of NAFLD in children fro

general population

.:‘.d 1' CA

MFiC

lana de

Poblacié: 1-19 anys

Prevalenca 7,6%

ECO: 56%
ALT (>40U/L): 44%

Prevalence

Study (%) (95% CI)

1
Adibi2009 1. 16.95 (14.69, 19.47)
Alavian2009 - ! 1.71(1.06,2.73)
Arancibia2012 | — 13.14 (8.89, 19.00)
Ayonrinde2011 s 13.18 (11.34, 15.27)
Booth2008 - 7.46 (5.45, 10.13)
Caserta2010 i - 12.46 (10.12, 15.25)
FloresCaledron2005 : —_— 42.50 (32.18, 53.52)
Fraser2007 ® 8.00(7.32, 8.74)
Huang2013 - —_—— 21.00 (16.11, 26.90)
Kelishadi2009 - 9.37 (7.79, 11.23)
Lawlor2013 ® 2.51(1.87,3.37)
Park2005 - E 3.20 (2.4, 4.19)
Schwimmer2006 |- 13.07 (10.83, 15.70)
Tadokoro2000 ' —— 23.26 (19.26, 27.81)
Tominaga1995 - : 259 (1.70,3.94)
Tsurta2010(2004survey) -ﬁ-: 4.42 (2.46, 7.80)
Tsurta2010(2007survey) «i—i 451(2.64,7.62)
Wan2007 - 212 (1.44,3.12)
Welsh2013(1988-1994survey) N 229 (1.79,2.92)
Welsh2013(2007-2010survey) - 6.92 (5.92, 8.08)
Random effects mean Overall —M 7.55 (5.50, 10.29)
& prediction interval | 1Bt 283

1

. T T T T T T T T T

10 20 30 40 50 &0 70 80 90 100

Anderson et al. Plos One. 2015



EPIDEMIOLOGIA

efrects mean Overa
& prediction interval

Estimates of the prevalence of NAFLD in children from clinicé

Provaienc,
o) @oe oy

16.60 (804, 28.35)
a66.2.09,7.50)
209843702, 45.07)
251543683, 55.76)
24.40(1a.47, 30.35)
7730 (6723, 85.08)
£3.83 (53,67, 7288)
1273819, 24.37)
52.00 (42.26, 61.99)
902341844, 45.98)

21.48 (15,36, 20.21)
24.12(19.01.30.10)
29.02(25.47, 84.52)
20,16 (27,98, 49.50)
o1.2524.22, 90.27)
28,57 (.20, 67 34
6,07 (3327, 66.39)
6753 (8123, 73.28)
17,08, 13,03, 22.78)
8.20(5.08, 12.20y
40.15(38.72,61.60)
20,85 (30,91, 63.38)

33.33¢20.00, 50.00)
26.11 20,22, 33.01)
20.27 (24.20. 34.70)
21.07 (12,97, 34.89)
20.00¢11.72, 32.00)
171 @55, 590)

aa.88 (36,47, 53.60)
€034 qa7.35, 72.09)
44.40 (38,56, 50.40)
€501 (60,44, 70.09)
€1.25(20.20, 71.25)
52.05 (40,60, 63.21)
11.50.¢11.02, 1200

s2tmuan

oSy %o CAMFiC

na de

obese population sjudies.

Poblacié: 1-19 anys

revalenca 34,2%

ECO: 73%
ALT (>40U/L): 34%
RM: 16%

Anderson et al. Plos One. 2015
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DIAGNOSTIC i)
EE e

: METODES
METODES NO INVASIUS VA e
PROVES
g@ggfgg?g IMATGE/TECNIQUES BIOPSIA
ELASTOGRAFIQUES

ESTEATOSI V V V
ESTEATOHEPATITIS V x V
FIBROSI V V V
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DIAGNOSTIC: METODES NO INVASIUS i
N 150

Marcadors serologics Técniques d’imatge/elastografiques
a2macroglobulina, Esteatosi >30%.
Steatotest haptoglobina, Ecografia Variabilitat
apolipoproteina A1, GGT, | abdominal interobservador. Gas
bilirrubina, ALT, IMC intestinal. Obesitat.
IMC, perimetre , Irradiacio, menys
FLI abdominal, TG, GGT TH APA9 el accessible.
Esteatosi TERNITARRNE)
NAFLD liver fat | SM, diabetes, insulina, | RNM/RNM TEOCLLLLELEL ).
. 41 artefactes metal-lics,
score ALT i AST espectroscopica
cost elevat.
LAP P_er!m‘e.tre abdominal, CAP Facil, q.uantlflca, poc
triglicerids, sexo accessible.
HSI AST, ALT, IMC, diabetes
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DIAGNOSTIC: METODES NO INVASIUS AR
T

Marcadors serologics Técniques d’imatge/elastografiques

a2macroglobulina,
haptoglobina,
apolipoproteina A1, GGT,
bilirrubina, ALT, IMC

Steatotest

Irradiaci6, menys
accessible.

TC abdominal

Esteatosi I
Esteatosi >5%,

artefactes metal-lics,
cost elevat.

RNM/RNM
espectroscopica

NAFLD liver fat | SM, diabetes, insulina,
score ALT i AST

Perimetre abdominal,

T triglicérids, sexo

HSI AST, ALT, IMC, diabetes




DIAGNOSTIC: MARCADORS SEROLOGICS

]
FATTY LIVER INDEX (FLI)

FLI= (e 0.953*loge (TAG) + 0.139*BMI + 0.718*loge (GGT) +
0.053*WC - 15.745)/(1 + g 0.953*loge (TAG) + 0.139*BMI +
0.718*loge (GGT) + 0.053*WC - 15.745)*100

TAG: triglicéridos

GGT: gamma glutamiltransferasa
BMI: indice de masa corporal
WC: perimetro abdominal

<30 30-60 260

| Normal |_| Esteatosis |

Bedogni G et al. BMIC Gastroenterol 2006

Sensitivity

o\ ‘ ‘o
Byl CAMF'C

1.0
0.8
0.6
0.4+
_r" — FLI
" — LAP
i —=- BMI
024l .-~ HOMA-IR
h —==WC
Triglycerides
i «=. GGT
Q
04 T T T T
0 02 04 0.6 0.8 1.0

1 - Specificity

0,813 (95% ClI, 0,797- 0,830)
Sensibilitat 61%
Especificitat 82%

Koehler EM et al. Clinical Gastroenterology and Hepatology 2013



DIAGNOSTIC: PROVES D’IMATGE / ELASTOGRAFIQUES

Ecografia abdominal

TAC (tomografia axial
informatitzada)

Técnica d’eleccio
Accessible, facil, baix cost.

Facil de realitzar.
Rendiment similar a I'ecografia.

Poca sensibilitat per a esteatosi lleu (<20%).
Variabilitat interobservador. Obesitat, gas
intestinal.

Menys accessible, cost elevat.
Poc sensible per esteatosi lleu.
Irradiacio.

RMN (Ressonancia
magnética)

Molt sensible (diagnostic esteatosi >15%).
No irradiacio.

Poc accessible, cost molt elevat.
Artefactes metal-lics.

RMN espectroscopica

CAP (controlled
attenuation parameter)

Diagnostic esteatosi >5%.
Determina canvis >0,5% com pérdua de pes.

Facil.
Util per a predir preséncia d’esteatosi > 11%.
Esteatosi si CAP > 250 dB/m

Cost molt elevat.
Poc disponible.

Limitada per a determinar grau d’esteatosi.
Poc accessible (de moment).




DIAGNOSTIC: PROVES D’IMATGE / ELASTOGRAFIQUES
|

CAP (controlled attenuation parameter)

CASOS
400+ ¢ n
v 7S
® - '.. ..
— 3004 ®
£ e " ﬁ . i
3 ‘:0 :0"0{.‘ & Lot ¥ 3
0 2001 eq eeu b P § 5 °, ° s
6 L P L PL A
® od *
100 o o d
0 3'0 6'0 9'0 150 H
FLI - v - l-SpeUc;]ﬁcity )

Correlation between CAP and FLI values in the 215 subjects with metabolic risk factors of Predictive accuracy of FLI, AST and ALT, as assessed by AUROC curves.

NAFLD included in the study.
Fabrellas N et al. Plos One. 2018



DIAGNOSTIC: METODES NO INVASIUS

1
Edat, IMC, diabetis, AST, Elastografia transitoria | Facil, rapid, poc

NAFLD score ALT, plaquetes, albumina (Fibroscan ®) accessible.

. . ARFI Facil, experiencia
BARD score IMC, diabetis, ASTy ALT lirhithHe

RM elastografica Cost elevat, poca
FIB 4 score Edat, AST, ALT, plaguetes disponibilitat,
) ) experiencia limitada
Fibrosi

Fibrometer NAFLD

Edat, pes, ALT, glucosa,
ferritina, plaquetes

Hepascore

Edat, sexe, a2macroglobulina,
AH, bilirubina, GGT

Fibrotest

Formula patentada

ELF

AH, P3NP, TIMP1
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DIAGNOSTIC: METODES NO INVASIUS =

Marcadors serologics Técniques d’imatge/elastografiques

BARD score IMC, diabetis, AST y ALT Nk Facil, experiéncia
limitada
RM elastografica Cost elevat, poca
disponibilitat,

experiéncia limitada

Fibrosi

Edat, pes, ALT, glucosa,
ferritina, plaquetes

Fibrometer NAFLD

Edat, sexe, a2macroglobulina,

Hepascore AH, bilirubina, GGT

Fibrotest Formula patentada
ELF AH, P3NP, TIMP1
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DIAGNOSTIC: MARCADORS SEROLOGICS

NAFLD Fibrosis Score (NFS) = (-1.675 + 0.037 x age (yr) + 0.094 x BMI (kg/m2 ) +
1.13 x IFG/diabetes (yes = 1, no = 0) + 0.99 x AST/ ALT ratio - 0.013 x platelet
count (x109 /L) - 0.66 x albumin [g/dl])

FIB-4: edad (afios) x AST [U/L]/(plaquetas
[109/L] x (ALT [U/L])V2

NAFLD fibrosis score Fibrosis-4 (FIB-4) Calculator © Shre
Online calculator TheRbosis4score hels o estmate the smount o scaringntheler Ener thereired aoes o okl the FB4
valve. il appear in the oval on the fa right (highighted in yedon).
Angulo P, Hui JM, Marchesini G et al. The NAFLD fibrosis score

A noninvasive system that identifies liver fibrosis in patients with NAFLD
Hepatology 2007;45(4):846-854 doi: 10.1002/hep.21496

Age (eors) AST Level (U1)
55 X 38
AQE (years) 45 FIB-4= = = 303
BMI (kg/m?) 27 % ALT(UA)
IGF/diabetes X 3% |
AST 45 =
ALT 48
Interpretation:
Platelets ¢ao¥m 200
2 Using alower cutoff value of .45, 3 FIB-4 score <145 had anegative predictive value of 90% for advanced
Albumin (e 40 b kb uhich indudesearly carhosish In contrast.a PB4>325
Score [ -1.784 would have 3 97% specifcty value of 65% for Inthe patient cohort
< -1.458: predictor of absence of significant fibrosis (FO-F2 fibrosis) Inwhich alidated atleast 05 145012325 Authors argued that
< -1.455 to < 0.675: indeterminate score these individuals biopsy y of 86k,
> 0.675: predictor of presence of significant fibrosis (F3-F4 fibrosis)

FIB-4 <1,30 descarta fibrosi significativa
FIB-4 entre 1,30-2,67 indeterminat
FIB-4 >2,67 indica fibrosi avancada

NFS <-1,455 exclou fibrosi avancada
NFS >0,676 identifica fibrosi avancada

Angulo P et al. Hepatology 2007 Vallet-Pichard A et al. Hepatology 2007
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DIAGNOSTIC: PROVES D’IMATGE / ELASTOGRAFIQUES
]

Diagnostic de Fibrosi: Elastografia hepatica transitoria

Volumen
explorat
* 1cm

aml‘m\‘r\:lmllui!“

| | |
ssssdssssdsrasdssystssss) _;_)_,_,J

Time (ms) IY 0 Time(msg) a3 Time (ms)
Vg=1.1m/s Vg=1.7m/s Vg=3.6m/s
~ 3 kPa ~ 9 kPa ~ 40 kPa
F1 F2
ibrosis porta Cirrosis

Boursier J. Eur J Gastroenterol Hepatol. 2008
Lucidarme D. Hepatology. 2007
Bamber J. 2013




ALGORITME DE MANEIG A LUAP DEL FETGE GRAS

Pacients amb factors de risc*i/o FG per eco
Fatty Liver Index (FLI)

FLI 2 60 o fetge gras per ecografia

v

Estudi de fibrosi hepatica:
NAFLD fibrosis score i/o FIB-4

FLI < 60

v

Seguiment cada 2-3 anys amb
determinaci6 del FLI

v

Risc baix fibrosi
< 65 anys NFS <-1,4 i/o FIB-4 <1,3
= 65 anys NFS < 0,12 i/o FIB-4 <2

\

Canvis d’estil de vida
Control malalties associades

\

Seguiment cada 2-3anys amb
analitica i marcadors de fibrosi

v

Risc mig/alt fibrosi
<65 anys NFS =-1,4i/o FIB-4 21,3
265 anys NFS 20,12 i/o FIB-4 = 2

2

Derivacio elastografia
* Factors de risc: obesitat, diabetis tipus
2, dislipémia, hipertensi6 arterial,
sindrome metabdlica. Detecci6 de fetge
gras en ecografia

Caballeria et al. Med Clin (Barc) 2019.
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CRIBATGE A L’AP DE LA FIBROSI
e

Primary care/diabetology clinic

I A

| ( Patients at risk for chronic liver disease J |

| |

' 1. Check for liver risk factors :

: Metabolic syndrome, alcohol, HBV, HCV, familial history :

| 2. Test AST, ALT, GGT, ALP and platelet count ] }

| ~ Viral hepatitis/ other causes
I . of chronic liverdiseases

| [ Metabolic co-factors and/or alcohol only? J o,

| " clinical signs of advanced liver
! Calculate FIB-4* disease/cirrhosis

: (Age, AST, ALT, platelet) |

I <1.30 [ 21.30 [ ) o

| Lowrisk { \vlnmrmediam-High risk | Liver clinic
lg#r— =, ~ ~ — -~~~ - R
|| No need for referral "’ <8 kPa Liver stiffness I Referral to

|| Lifestyle modifications -~ - - - - - - by transient | liver specialist

I| Re-testini-3years | Lowrisk elastography* I

\ /

Patented serum tests™
Not available

Patented serum tests™
Available = combine

Discordance | Concordance

{

Consider F3-F4
liver biopsy highly likely
\

EASLD Guidelines 2021
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Subjects with risk factors for
chronic liver diseases (CLD)

Step 1
Rule-out EiB:4or kLl Very low risk
FIB-4 <1.45 of fibrosis
r > oF No further
FIB-4 = 1.45 FLI <60 assesment
or
FLI 2 60
Step 2
Rule-in fibrosis TEoRELR TE<9.2 kPa Low risk of
) fibrosis
> or EEEEEEE— ]
No further
ELF <9.5
TE >9.2 kPa assesment
or
ELF 295

v
Refer to secondary care /
Liver center

Ginés P et al., Hepatology 2022
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Moltes gracies

Email contacte: iarteaga@gencat.cat



