Wlor_nqda 5.8

associacio

catalana
de diabetis

"ites i realitats
de la diabetis

Organitzen

associacid
catalana
de diabetis

L icH
ill: UAcHemid B

Malaltia per fetge gras no alcoholic:

una epidemia silenciosa

Nuria Alonso Pedrol
Cap Servei Endocrinologia i Nutricio

Hospital Universitari Germans Trias i Pujol, Badalona

Reus, 17 de juny 2022

Germans Trias i Pujol
Hospital

.”6 fd
entro de cion Biomedica en Red
Diab ¥ des Metabdlicas Asociadas

ro Investiga
Enformoda

Instifut de Recerca Germans Trias | Pujol



Malaltia per fetge gras no alcoholic (MFGNA): diposit d’acids grassos lliures i triglicérids als
hepatocits, sense consum d’alcohol ni associacié a causes secundaries.
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Causes

e Excessive alcohol consumption

e Hepatitis C (genotype 3)

e Lipodystrophy

e Acute weight loss (bariatric surgery and starvation)

o Malnutrition

e Parenteral nutrition

¢ Abetalipoproteinemia

 Reye syndrome

e Pregnancy associated
o HELLP syndrome
o Acute fatty liver of pregnancy

o Medications (eg, corticosteroids, mipomersen, lomitapide, amiodarone,
methotrexate, tamoxifen, valproate, and antiretroviral medicines)

e Rare causes: autoimmune hepatitis, A1AT deficiency, Wilson syndrome, and
other

Med Clin 2017;149:542



MFGNA: malaltia hepatica cronica més prevalent

Hepatology 2016;64:19



Epidemia diabetis | obesitat

Prevalenca de DM2
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Millions

Increment prevalenca EHNA
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Spain, 2016
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Fisiopatologia de la MFGNA

Active
steatohepatitis

Insulin-resistant
adipose tissue

Development
of steatosis

Steatohepatitis
with fibrosis

+ Lipolysis (+FFA)
+ Adipocytokines
+ Adiponectin

Increased
triglyceride
synthesis

4 Lipotoxic
TG-derived
metabolites

+Glucose
production

Gastroenterology 2012;142:711



La fibrosi hepatica: factor predictiu de mortalitat
mes important en MFGNA

1.01 e EI grau fibrosi (F3-F4) s’associa a
_ mortalitat global i hepatica
< 0.8
E P=.238 J Hepatology 2015,61:1547
£ 06-
® I Non-NASH, Fib (-) ) . .
2 4] | Non-NasH Fio () b 800 e DM: s’associa a un major risc de
2 | R ma progressio en el grau de fibrosi en
E | |+ Consored pacients amb NASH i/o NAFLD (OR 6,28
27 | 4+ Censored
% Comoron (1,88-20)
00 ~} Censored J Hepatology 2015,61:1547
0 5 10 15 20
Follow-up (years)
2?2 24; 1:; 13; 72 :uﬂ-::i:fs:-l} e En els pacients amb CH criptogenica la
5 4 1 7 on- , Fib (+ 7 7
e 4 . %0 12 NASHFib() prevalenca de DM2 es molt més elevada
241 197 124 58 18 NASH, Fib (+) gue en les CH d’altres etiologies

Gastroenterology 2015;148:547
Gastroenterology 2015; 149:389



Cumulative Events

Graus histologics MFGNA i pronostic

N=4338 MFGNA x biopsia vs 49.925 pobl general * Increment mortalitat global: OR 1,93

e Population comparators (ref.) .e
e Causes mes freqiients:

Simple steatosis*

~— NASH without fibrosis*

0751 —  Non-cirrhotic fibrosis* i . O .
Cirrhosis* e Cancer extrahepatic (gi): OR 2,16
W e Cirrosi: OR 18,15
e Malaltia CV; OR 1,35
e Carcinoma hepatocel-lular: OR 11,12
0 10 e 2 3u

Gut 2021,;70:1375



% of annual liver transplants
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Hepatocarcinoma en els pacients amb EHNA

 En comparacié amb HCC secundari a VHB/VHC:

e Es diagnostica en etapes més avancades
e Major mortalitat

 Major prevalenca de malalties cardiaques
e Edat més avancada

e Menor prevalenca de CH

* Diabetis mellitus:
e x 2risc HCC
e X 1,5 mort per HCC

e Obesitat:
e IMC >30 Kg/m?: risc x2
e IMC >40 Kg/m?: risc x 4

JHEP 2021;3:1
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Hepatology 2015,62:1723



Factors de risc de la MFGNA

Unhealthy lifestyle

Glucose, fructose, saturated fat, and positive energy balance

‘

Insulin resistance

-
B

i
Y 4
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Ageing
Fatty acids, v
Visceral obesity and | cerarmudes, De-novo lipogenesis, Diabetes
lipodystrophy-like cytokines, and triglyceride synthesis
phenotype dysrequlated E
adipokines nsulin

DAMPs

GCKR. and
HSD17B13

PAMPs
SCFA, and
ceramides

r

Lancet Diabetes endocrinol 2019;7:313

Obesitat (IMC > 30 Kg/m?) (abdominal)
Diabetis mellitus tipus 2 (DM2)

Components sd. metabolica: HTA,
dislipemia ( >TG, c-HDL baix)

Sobrecarrega ferrica dismetabolica
(ferritina 500-1500 mg/I)

Polimorfismes geneétics

Alteracio en la composicié microbiota
inestinal (disbiosi)

Med Clin 2019;153:169



Estudi poblacional: factors risc de MFGNA

e 766 individus

e Dones 58%, homes 42% ———

 NAFLD (ecografia): 198 individus

Prevalenca: 25,8%

OR 1IC95% p OR IC95% p
v' Sexo masculino 2,13 1,52-2,99  <0.0005 2,17 1,483,117 <0.0005
v Edad 40-60 afios 2,49 1,47-423  <0.001 1,03 1,02-1,05 <0,0005
> 60 afios 415 2,44-7,04 <0.0005
v Sobrepeso (IMC 25-30 kg/m?) 2,43 1,45-4,10  <0.001
v Obesidad (230 kg/m2) 6,80 3,96-11,7  <0.0005
v Obesidad central (2102cm/88cm) 2,72 1,87-2,58 <0.001
v HTA (2135/ 2 85 mmHg) 1,82 1,28-2,58 <0.001
Y Diabetes (Glicemia 2110 mg/dI) 342 229512  <0.0005
v" HDL (<40 mg/dl/ 50 mg/dI) 1,88 1,26-2,81 <0.002
v Triglicéridos (=150 mg/dl) 3,23 2,18-4,79 <0.0005
v  ALAT (245 U/L/ 2 34 U/L) 5,34 3,01-9,47 <0.0005 464 251-858 <0,0005
v Sindrome metabélico (NCEP) 3,78 2,38-6,01  <0.0005 2,30 1,37-3,86 0,002
v Resistencia insulina (HOMA 23.8) 7,47 455-12,1 <0.0005 545 3,19-931  <0,0005

Caballeria et al. Eur J Gastroenterol Hepatol 2010;22:24-32



Prevalenca | factors de risc de fibrosi: estudi poblacional

Prevalenca de fibrosi hepatica (n=3076) (Fibroscan®; > 8KPa): 5,7%

Table 2. Mutivariate Analysis of Factors Associated With Increased Liver Sifiness Using 3 Different Cut-Off Values

6.8 kPa 80kPa 9.0 kPa

OR  9%%Cl  Pvaue OR  %%CI Pvaue OR  95%CI P value

Male sex 301 225 405 000 27 190 387 000 32 206 846 000
AST and/or ALT > ULN' 216 148 312 000 1% 126 303 003 291 176 480 000
Abdomingl obesity’ 384 275 534 00 428 278 659 000 419 242 724 (00
Glucose level >100mgdl. 163 118 224 003 206 138 307 000 220 129 373 (M4
Low HOL 191 110 200 0ft 168 116 244 006 167 105 266 030
Trighceride level >150 mg/dl. 163 121 219 001 178 121 247 (08 141 090 220 M
Type 2 diabetes 213 149 305 000 200 133 301 Q01 228 140 34 0

Clin Gastroenterol Hepatol 2018;16:1138



Proves diagnostigues: esteatosi hepatica

e Biomarcadors: fatty liver index (FLI) * Proves d’imatge:

e Ecografia hepatica (>20-30% hepatocits)

<30 30-60 260  Controlled Attenuation Parameter (CAP):

Normal Esteatosi e S1(274-289 dB/m): esteatosi lleu
e S2(290-301 dB/m): esteatosi moderada
Triglicerids, perimetre cintura, IMC, GGT e S3(>301 dB/m): esteatosi greu

e RMN amb espectroscopia:

* Biopsia hepatica: gold standard e Major sensibilitat que I'ecografia

* Detecta =2 5% greix

e Recerca i assajos clinics

A bl LT i b
SR < Y T
- ¥ ek S e a
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Proves diagnostiques: EHNA

e Histologic (biopsia hepatica): Gold standard NASH clinical research network

* Absencia de biomarcador seric

Clasificacion de la actividad de la EHGNA por el sistema NASH-CRN (NASH Activity

Score, NAS)
Esteatosis (%) Inflamacién lobulillar Balonizacion
0:<5 0:No 0: No
1: 5-32 1:< 2 foci 1: leve
F4 2: 33-66 2: 2-4 foci 2: abundante
F1 F2 F3 3:>66 3:> 4 foci
NAS: 2 5 punts: esteatohepatitis
Tabla 3b
Estadio de la fibrosis hepatica segin la clasificacion CRN Fibrosis Stagin
ST ¢ Estadio Grado de fibrosis
FIBROSI
CIRROSI 0 Sin fibrosis
SIGNIFICATIVA AVANGADA 1a Fibrosis perisinusoidal (zona 3) leve
1ib Fibrosis perisinusoidal (zona 3) moderada
1c Fibrosis periportal/portal exclusivamente
2 Fibrosis zona 3 + periportal /portal
Caballeria LI. Med Clin 2019: 153:169;Stal P. WJG. 2015;21:11077 3 Puentes de fibrosis

4 Cirrosis




EHNA: Biomarcadors de fibrosi avan¢ada (F3-F4)

FIB-4 NES

Intermig: IX: Intermig:
1,3-2,67 ’ 1,455-0,676

NFS = —1.675 + 0.037 xage (years) + 0.094
xbody mass index (kg/m?) + 1.13
ximpaired fasting glucose” /diabetes (ves = 1;no = ()

_\/ ALT (U/L) + 0.99 x aspartate aminotransferase
X

Age (years) AST Level (U/L)

FIB-4 = Platelet Count (10°/L)

Jalanine aminotransferase ratio — 0.013
x platelet count (107 /L) — 0.66 xalbumin (g/dL).



Biomarcadors de fibrosi avangada (F3-F4

A. Blood Liver Funtion Tests

Parameter Measured

Pros

Cons

AUROC

ELF panel [39]

Hyaluronic acid (HA),
Tissue inhibitor metalloproteinase 1
(TIMP1), and Aminoterminal peptide of
procollagen 3 (PIIINP).

Feasible in large number of subjects
Good outcome correlation

Able to discriminate simple fatty liver

Commercial test not
routinely available

0.93 in adults
0.99 in pediatric patients

Pro-C3 [42] Pro collagen III from NASH and different stages Commercial test 0.86
of fibrosis
MicroRNA 34a-5p; alpha2 macrogobulin This tool can enrich the selection of Commercial test;
NASH NIS4 [44] (A2M), Haemooglobin Alc (HbAlc), and patients—candidate to experimental performances might vary according 0.82

Lipidomic serum test §

(OWLiver) [45]

Chitinase-3-like protein 1 (CHI3L1 also
known as YKL40)

Two subsequent analyses of 11 and 20

triglycerides panel to be used in adults

trials—with active NASH and
significant fibrosis

Able to discriminate normal liver form

NAFLD and NAFLD from NASH

to the baseline characteristics of the
studied population

Commercial test performed in a
centralized laboratory

0.79 or 0.81 (according to inclusion
or exclusion of patients with

with BMI > 25 glucose >136 mg/dl)
B.US-Based Physical Tests Parameter Measured Pros Cons AUROC
T —— Measurement failures reported in 0.95 for F4
TE [47,48] Liver stiffness = Eﬁen:'di rugc i up to 20% and 0.93 for F3
g 8 XL probe required in obese patients (.84 for F2 fibrosis
0.78-0.89 for F4
Point shear wave elastgraphy Fireratiiiass Short processing and Quality criteria not well defined, 0.74-0.97 for F3
(ARFI) [49] bt et outclinic setting lack of large-scale studies 0.70-0.83
for F2 fibrosis
B. Not US-Based physical tests Parameter Measured Pros Cons AUROC
0.88-0.97
Long processing Sorkd
MRE [50,51] Liver stiffness Rk ]]'If:il_l(!]'ll:l;‘d b":r HfL e expensive, and 08056
initammation not largely available for F3
L 0.86-0.89
for F2
LiverMultiScan 0.85
(mult'ipamm[f_::']ic resonance) Fibrosis and inflammation mapping Quick and no contrast agent required ~ Further validation studies required for F4

Cells 2020;9:1005




Rigidesa hepatica: metodes mesura

a0 e Elastografia hepatica:

0; - N R e Fibroscan® (elastografia de
S transicio) (sonda XL obesitat)
2 s « ARFI

0.2 - e SWE

& °

oo Fibrosi hepatica (LSM) (N <5kPa):

LSM 7.0-8.1: probable fibrosi lleu (F1)

LSM 8.2-9.6: probable fibrosi moderada (F2)
LSM 9,7-13,5: probable fibrosi avanccada (F3)
LSM > 13.6: probable cirrosi (F4)

Gastroenterology 2019;156:1717 Clinical Gastroenterology and Hepatology 2019;17:630



Fibroscan 2 9,2 kPa: major S i E per diagnostic de fibrosi
significativa en poblacio general catalana

1.00-

0.75+

Sensitivity
o
o)
T

0.25-

0.004 #

T T T
0.00 0.25

0.50 0.75 1.00
1-Specificity

---NFS (0.70) —FIB-4 (0.62) ' ALT (0.69)

—FLI (0.83)

Clin Gastroenterol Hepatol 2018;16:1138



AASLD

CONCISE REVIEW

Population screening for liver fibrosis: Toward early

1234 | 6.7 | Frank Lammert® %10 |

Pere Gines Laurent Castera®

- - - - - - - Isabel G 1234 | Miquel Serra-Burriel'’ | Alina M. Allen™
diagnosis and intervention for chronic liver diseases sabel Graupera™ ™ | Miquel Serra-Burriel” | “Alina M. Allen ™5 |
Vincent Wai-Sun Wong | Phillipp Hartmann' | Maja Thiele™ |
Lloreng Caballeria | Robert J. de Knegt!” | Ivica Grgurevic'® |
Salvador Augustin3’19’2° | Emmanuel A. Tsochatzis?' |
Subjects with risk factors for Jérn M. Schattenberg®?® | Indra Neil Guha®?*© | Andrea Martini?* |
chronic liver diseases (CLD) Rosa M. Morillas®>?%2®* | Montserrat Garcia-Retortillo®® | Harry J. de Koning?’
Nuria Fabrellas?22© | Judit Pich® | AnnT. Ma"24® | M. Alba Diaz®® |
Dominique Roulot® | Philip N. Newsome®?33 | Michael Manns® |
Patrick S. Kamath? | Aleksander Krag15 | for the LiverScreen Consortium Investigators
R?}Tz%t FIB-4 or FLI Very low risk
FIB-4 <1.45 of fibrosis
4 P or »  No further
FLI <60
FIB-4 > 1.45 = assesment Area and/or number of
or Name Geographical area subjects Characteristics
FLI 2 60 . o
Renown Nevada (United States) 30,000 Subjects with risk factors for NAFLD
Scarred Liver Project Nottingham (UK) GP practicesina Subjects with risk factors for CLD
< population of 700,000
e TR or ELF isk of LiverS S ties in E 30000 Population-based
Rule-in fibrosis wop—— Low risk o iverScreen even countries in Europe | opulation-base
’ fibrosis ) R
> or — No further SEAL Germany (two federal states: 12,000 plus 22,500 Detection of asymptomatic cirrhosis in
¥ ELF<9.5 Rheinland-Pfalz + Saarland) controls primary care
assesment
TE > 9.2 kPa
or
ELF>9.5
Hepatology 2022;75:219
v

Refer to secondary care /
Liver center




Clinical Practice Guidelines

.
American Association of Clinical Endocrinology Clinical Practice e
Guideline for the Diagnosis and Management of Nonalcoholic Fatty Liver Practice™

Disease in Primary Care and Endocrinology Clinical Settings
Co-Sponsored by the American Association for the Study of Liver Diseases (AASLD)

High-risk groups
for NAFLD

e Fibrosis Risk Stratification

of
T2D FIB-4 Index
FIB-4:<1.3 FIB-4:>2.67

Obesity FIB-4:1.3 - 2.67

and/or
22 cardiometabolic Cirrhosis risk
risk factors higher if:

Steatosis Order second test + T2D

Stestosis {or prediabetes)
Liver Stiffness Measurement (LSM) . ﬂiﬁfﬁﬂew
A ASTor ALT by Elastography (40 kg/m?)

or « More metabolic
ELF Blood Test risk factors
« Genetic factors
{i.e., PNLPAJ)

» Managed by primary care team, endocrinologist, other « Referral to liver specialist for additional proprietary
» Focus care on obesity management biomarkers or imaging (MRE, cT1, other)

& CVD nti « Multidiscipli t to prevent cirrhosis and CVD
prevention UHGHEIpINaT Rant v preavarLCaiiRiaes Endocrine Practice 2022;28:528



Clinical Practice Guidelines

PO EASL

JOURNAL OF
HEPATOLOGY

EASL—-EASD-EASO Clinical Practice Guidelines for the management

of non-alcoholic fatty liver disease™

European Association for the Study of the Liver (EASL)™*, European Association for the Study
of Diabetes (EASD) and European Association for the Studv of Obesity (EASO)

Metabolic risk factors present

Ultrasound
(steatosis biomarkers')/
Liver enzymes?

/ \

Steatosis present Steatosis absent
i \ / 4
Normal Abnormal? Normal
liver enzymes liver enzymes liver enzymes
Serum

fibrosis markers*

Low risk?® Medium/high risk>

! T~ '

Follow-up/2 years Specialist referral Follow-up/3-5 years
v ¥
Liver enzymes, Identify other chronic liver diseases Ultrasound/liver
fibrosis biomarkers In-depth assessment of disease enzymes
severity

Decision to perform liver biopsy
Initiate monitoring/therapy

Diabetologia 2016;59:1121



MFGNA | diabetis

Global prevalence of NAFLD in patients
with diabetes: 55-70%

USA

Diabetes: 10-8%
NAFLD in patients
with diabetes:
51-70%

Latin America !
Diabetes: 5-5-13-5%
NAFLD in patients |
with diabetes: 57% N

Prevalence of diabetes in 2019
No data 0% 2%
1 L |

Global prevalence of non-alcoholic
steatohepatitis in patients with
diabetes: 30-40%

Europe

Diabetes: 5-10%
NAFLD in patients with
diabetes: 68%

West Asia

diabetes: 67%

. -“
&%

Diabetes: 5-16%
NAFLD in patients with

Global prevalence of fibrosis
(F2-F4) in patients with diabetes:
12-20%

East Asia

Diabetes: 4-19%
NAFLD in patients with
diabetes: 52%

Africa

Diabetes: 2-22%
NAFLD in patients with
diabetes: 30%

6% 8% 10%

12-5%

South Asia
Diabetes: 9-2-19-9%

NAFLD in patients with /},
diabetes: 57-9%

15% 17-5% 20% >25%

Lancet Diabetes Endocrinol 2022;10.284



DM2: alta prevalenca de fibrosi hepatica

A 607 54%
a 40=
)
70% g
% 20-
= 9% 7%
0 Mild Moderate Severe
S1 S2 S3
Steatosis
As-
6 - 6% B35 6%
21% =
£ 44 .
% 3%
g 24
G =

hikd Maderate Pre=cirrhosis  Cirrhosis
F1 F2 F3 F4

Fibrosis stage

B Clnica parameters 1 = %1)
1001
g e R
@© 80 Set (malfemal) s
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B 100,
Eﬂ-
g oo
o
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L
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Diabetes care 2021, 44:399



n=834 individus (21,7% DM; 56% obesitat (FLI, Fibroscan)

400+

2004

FIB-4 =1.67 to <2.67 (%)

Fibrosi hepatica i DM2: efecte de I'obesitat

B
211 25 g
N
19.0 Q
N
N
137 3
o
I
Overweight Obese

B Without Diabetes
Cusi K, Obesity 2021; 29:1950

400 =

200 o

9.7

00+

Overweight
[ With Diabetes

Obese

Prevalence (%)

n=1918 DM2 (CAP, Fibroscan)

mBMI<25 m25-30 w30
100 94.7

354

8.1

Increased CAP Increased LSM
Gut 2016,;65:1359



DM2: Biomarcadors fibrosi avancada

Non-invasive Djagnosis of Definite NASH Non-invasive Diagnosis of Advanced Fibrosis
100+ 100+
754 75+
2 S
£ o  Cohort-specific model: 0.78 (0.72-0.85)" 2 | PRO-C3: 0.90 (0.85 - 0.95)
= ALT: 0.78 (0.71 - 0.84) = * Cohort-specific model: 0.86 (0.78 - 0.94)}
2 Plasma CK-18: 0.76 (0.69 - 0.83) 5 APRI: 0.86 (0.80 - 0.91)
ol - = HAIR: 0.68 (0.60 - 0.76) N AST: 0.85 (0.80 - 0.91)

— OWLiver®: 0.68 (0.60 - 0.75) -
— NASHtest2®: 0.66 (0.58 - 0.75) |
- = BARD: 0.61 (0.53 - 0.68)

FIB-4: 0.78 (0.69 - 0.86)
Fibrotest™: 0.70 (0.59 - 0.81)
NAFLD fibrosis score: 0.64 (0.54 - 0.75)

25 50 75 100 0 25 50 75 100
100 - Specificity (%) 100 - Specificity (%)

Cusi K, Diabetes Care 2019



FIB4

FIB4

FIB-4 1 NFS: baixa precisio diagnostica fibrosi hepatica

el e

s
ANy

X

L9

LSM kPa

study
1.ES
2 HK

study
* 3FR
4 UK
5 DK

LSM kPa

study
* 3.FR
4. UK
5. DK

Diabetis
FIB-4 >1.3 FIB-4 >2.7
Negative Positive Negative Positive
LSM n = 337 n = 305 n = 600 n =42
8 kPa
Positive 72 (21.4) 99 (32.5) 141 (235) 30 (71.4)
Negative 265 (78.6) [206(67:5) 459 (76.5) 12 (28.6)
12 kPa
Positive 28 (8.31) 53 (17.4) 58 (9.67) 23 (54.8)
Negative 309 (91.7) 252 (82.6) 542 (90.3) 19 (45.2)
NFS >—1.45 NFS >-0.67
Negative Positive Negative Positive
LSM n= 98 n = 536 n = 490 n = 144
8 kPa
Positive 16 (16.3) 153 (28.5) 108 (22.0) 61 (42.4)
Negative 82 (83.7)  383(715) 382 (78.0) 83 (57.6)
12 kPa
Positive 3 (3.06) 78 (14 6) 39 (7.96) 42 (29.2)
Negative  95(96.9) 458 (854) 451 (92.0) 102 (70.8)

Clin Gastroenterol Hepatol 2022; Graupera |



DM2: dislipemia aterogenica i fibrosi

OR 95% CI P- value

(A) Subjects with T2D (n = 198)

Atherogenic dyslipidemia’ 2.86 1.43 572 0.003

ALT and/or AST > 40 U/L 279 1.21 643 0.016

BMI 1.17 1.09 1.26 <0.001

Age 1.0 1.01 113 0820

Female 049 0.23 1.03 0.059
(B) Subjects without T2D (n=732)

BMI 1.13 1.07 1.20 =0.001

Glucose 1.03 1.01 1.05 0.007

Female 0.41 0.23 0.73 0.002

Fibrosi moderada-significativa: Fibroscan® 28 kPa

Julian MT, Alonso N et al. EJE 2021;184:587

hepatica

Non-fibrosis Fibrosis
(n=137) (n=61) P-value

Age, years 62 + 7 63 +7 NS

Female 58 (42) 24 (39) NS

BMI, kg/m? 32+4 3545 < 0.001

Ab. obesity 118 (86) 53 (88) NS

Glucose, mg/dL 148 + 45 151 £ 50 NS

HbA1c, % 70x1.2 71 +£1.3 NS

TG, mg/dL 191+ 118 235+ 142 0.022

TC, mg/dL 202 + 39 193 % 37 NS

LDL-C, mg/dL 121 + 38 110 + 38 NS

HDL-C, mg/dL 47 +10 43 + 10 0.014

Chol. remnants’, mg/dL 33+18 39+24 0.035

Non HDL-C¥, mg/dL 155 + 38 150 + 35 NS

Ath. dyslipemia® 35 (26) 29 (48) 0.002

ALT and/or AST > 40 U/L 22 (16) 16 (26) NS

FLIY 81 +13 90 + 11 <0.001

FLI > 60 135 (99) 59 (98) NS

NFS!I* —0.49+1.10 —-0.22+1.22 NS
Low 25(19) 9(17) NS
Indeterminate 91 (68) 33(61)

High 18 (13) 12 (22)

FIB-4¥%* 1.3+ 0.6 1.5+ 1.2 0.049
Low 79 (59) 31 (53) NS
Indeterminate 51 (38) 24 (41)

High 5(4) 3(5)
Liver fibrosis by LSM (kPa) 56 +1.1 12.1+ 5.9 0.001




Genere | MFGNA

Global <50 years old 250 years old
Prevalence Prevalence Prevalence
(%) P (%) P (%) P
Global
Men Men Men
50 0.001 38 0.001 56 0.001
(n=1115) < (n=364) < (n=751) $
Women Women Women
34 19 41
(n=1675) (n=509) (n=1166)
Dysglycemia
Men Men Men
68 0.021 68 0.635 68 0.024
(n=432) (n=75) (n=357)
Women Women Women
6l 64 60
(n=457) (n=47) (n=410)
Non-dysglycemia
Men Men Men
(n=683) 39 <0.001 (n=289) 30 <0.001 (n=394) 46 <0.001
Women Women Women
(n=1218) £ o <156

Pérez Montes de la Osa. A, Alonso et al. Dades no publicades
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Am J Gastroenterol 2019;114:1764




Odds Ratio

Odds Ratio

00 05 1.0

156 20 25 30

Grau control glucemic i histologia hepatica

F.

STEATOSIS

p for overall association=0.0094
p for linearity=0.0037

g = e ™ -
/ e
/ oy
T
6 8 10 12
HbA1c (%)
INFLAMMATION PORTAL
p for overall association=0.0449
p for linearity=0.0174
A
-
Fa
-
-
i -
~ =
R =
— | —
6 8 10 12

HbA1c (%)

Odds Ratio

Odds Ratio

HEPATOCELLULAR BALLOONING

p for overall association=0.0022
o - p for linearity=0.0240
w
<4 S
- -
-
o 7 il
7
-
i -
[= W
1 I
4 6 8 10 12
HbA1c (%)
NAS SCORE
p for overall association=0.0054
w0 p for linearity=0.0126

(=]
b
gk TR TR e e - .
”
7
o ls /
rd
-
- -
[}
-1 | | LA |
4 6 8 10 12
HbA1c (%)

n=348 DM?2 i biopsia hepatica
Increment 1% de la HbAlc

s’associa a un increment de risc
del 15% del grau de fibrosi

Hepatology 2021,;74:1220



ADA: recomanacions cribratge EHNA

4. Comprehensive Medical 4. Comprehensive Medical
Evaluation and Assessment of Evaluation and Assessment of
Comorbidities: Standards of Comorbidities: Standards of
Medical Care in Diabetes—2019 Medical Care in Diabetes—2022
Diabetes Care 2019;42(Suppl. 1):534-545 | https.//doi.org/10.2337/dc19-5004 Diabetes Care 2022;45(Suppl. 1):546-559 | https://doi.org/10.2337/dc22-5004

Nonalcoholic Fatty Liver Disease

Recommendation

4.10 Patients with type 2 diabetes
or prediabetes and elevated
liver enzymes (ALT) or fatty
liver on ultrasound should be
evaluated for presence of
nonalcoholic  steatohepatitis
and liver fibrosis. C



Perdua pes: milloria parametres histologics

52 weeks of lifestyle intervention

>
% Weight loss (WL) 5.% 7'.% 10.%
NASH-resolution 10% I 26% l 64% ' 90%
FIBROSIS-regression 45% E 38% ; 50% ; 81%
STEATOSIS improvement 35% E 65% ; 76% E 100%
% Patients achieving WL  70% ; 12% ; 9% ; 10%

Journal of Hepatology 2017;67:829

Guia EASL-EASD-EASO de FGNA

En la EHGNA con sobrepeso/obesidad, el objetivo de la
mayor parte de intervenciones en el estilo de vida es una
reduccion de peso del 7-10%, y ello da lugar a una
mejoria de las enzimas hepaticas y la histologia (B1)

J Hepatol 2016,;64:1388



EHNA: recomanacions dietetiques

e Dieta hipocalorica (sobrepes-obesitat)
(reduir 500-100Kcal/dia)

e Preferentment tipus mediterrania (oli oliva,
fruits secs, llegum, vegetals, peix blau)

 Evitar hidrats de carboni d’absorcio rapida
(begudes ensucrades)

e Evitar ingesta excessiva de fructosa (altera
flora intestinal, incrementa sintesi de TGs)

Seminars in liver disease 2021,;41:248



MFGNA: beneficis exercicl fisic

Benefits of exercise in NALFD

Changes in the liver

@ Peripheral insulin sensitivity =

de novo lipogenesis ¥
© Visceral fat{ = lipid supply to liver ¢
© VLDL clearance %= lipid storage |

Changes to cardiovascular system

o Torsion ¥ = myocardial damage ¥
@ EDV4=preloadt

©® Ca* handing 4= SV+4 + EF}

@ FMDt= O? supplyt

J Hepatol 2017,68:829

'exercici, sense perdua de pes associat,
produeix una disminucio del 20-30% del
greix intrahepatic

Escasses dades amb EHNA

El benefici és independent del tipus

d’exercici (aerobic o de resisténcia)
J Hepatol 2017;68:829

El benefici només es manté si la practica

d’exerici fisic és mantinguda en el temps
Int J Obes 2016;40:1927

Té un benefici CV



Tractament hipoglucemiant | MFGNA

Liver Liver Liver NASH Major adverse
Liver enzymes  fat* inflammationt  fibrosist resolutiont effects
Mettormin Improved Improved No effect No effect No effect Gastrointestinal
Glitazones Improved Improved Improved Improved Improved Weight gain (mild),
(pioglitazone, rosiglitazone) oedema, heart failure,
bone fractures

GLP-1 receptor agonists Improved Improved Improved No effect Improved Gastrointestinal
(liraglutide, exenatide)
DPP-4 inhibitors Improved No effect Unknown Unknown Unknown Pancreatic, joint pain
(sitagliptin, vildagliptin)
SGLT-2 inhibitors Improved Improved Unknown Unknown Unknown Genitourinary infections,
(dapaglifozin, empagliflozin, canaglifozin) dehydration

Gut 2020; Targher G
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p=0,23

28%
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Lavine et al. JAMA 2011

NASH: tractament hipoglucemiant

41%

Metformina

70%
60%
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60%
50%
40%
30%
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10%

0%

17%

Placebo

n=101 50%
p<0,01 51%
40%
30%
19% 20%
10%
0%
Placebo Pioglitazona
Cusi et al. Ann Int Med 2016
n=320
p < 0,005 599%
40%
36%
0,1 mg 0,2 mg 0,4 mg
Semaglutide

Newsome et al. NEJM 2021

n=45
p=0,019 39%
9%
Placebo Liraglutida

Amstrong et al. Lancet 2016
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Tractament hipoglucemiant: fibrosi hepatica

n=45
p=0,46

14%

Placebo

Amstrong et al

26%

Lirglutida

. Lancet 2016

Mean Change in Grade/Stage

0.0

-1.0

-1.5

60%

50%

40%

30%

20%

10%

0%

n=320
NS
49%
43%
33% 32%
Placebo 0,1 mg 0,2 mg 0,4 mg
Semaglutide

Newsome et al. NEJM 2021

L |

2

P <0.001
P <0.001
Steatosis Inflammation
[ Placebo

P < 0.001

Ballooning

[ Pioglitazone

P=0.04

Fibrosis

Ann Intern Med 2016;165:365




Resposta a pioglitazona: farmacogenetica

Primary Outcome (%)

Resolution of NASH (%)
p=0.026 p=0.0081

AA AGIGG ’ cC CT T
(n=32) (n=23) (n=18) (n=26) (n=11)
PPARG rs4135275 LPL rs253 AA AGIGG
(n=19) (n=27)
p=0.0014 . Not achieved
100 — re———— ADORA1 rs903361 . Achieved

Variabilitat resposta inter-pacients: relacionada
amb polimorfismes de gens implicats en la

] farmacocinetica i farmacodinamica de la
TT TGIGG ccC CA

LPL rs10099160 LPL rs270

Frontiers in pharmacology 2018;9:752



Cirurgia bariatrica: milloria NASH i fibrosi

NASH resolution according to weight loss
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Fibrosis evolution after surgery
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Gastroenterol 2020;159:1290

hepatica

Resolution of

NASH Persistence of NASH
Characteristics of patients at 5 years Without Andlor worsening of P value
worsening of fibrosis
fibrosis

Baseline BMI kg/m? mean £ SD 493170 47779 86
BMI at § years, kg/m? mean * SD 35317.1 4091107 028°
Evolution of BMI, mean £ SD -134+74 -6.314.1 017°
Histological characteristics
Brunt Fibrosis score, median [IQR] 0[0-1] 2[2-3] <001°
Brunt fibrosis evolution, median [IQR] -1[0; -2] 1[0-1.3] 003°
NAS, median [IQR] 1[0-2] 4[3.5-5.9] <001"
NAS evolution, median [IQR] -4[-5;-2] 0[-2;0] 005°
steatosis, %, median [IQR] 5[1-10] 60 [30-75] <001°

Recommendations

. By improving obesity and diabetes, bariatric
(metabolic) surgery reduces liver fat and is likely to
reduce NASH progression; prospective data have
shown an improvement in all histological lesions of
NASH, including fibrosis (B1)

J Hepatol 2016,;64:1388



Futurs tractaments per la MFGNA

Mechanisms of action
Drugs in phase |l development

Drugs in phase Il development

#* Drug development programme now closed

ACC inhibitors
Firsocostat

PF-05221304

SCD1 inhibitor

Aramchol

ol o R

—

Targeting lipid carbohydrate
metabolism

+

Citrate
acL)
Acetyl-CoA
S acc )

Malonyl-CoA — ™ _

FASN 1

------------- SCD

Fatty acyl-CoA

DGATZ
MoGAT2

G3P — TG

——S

PPAR agonist
# Elafibranor
Seladelpar
Saroglitazar

Lanifibranor

Targeting
lipotoxicity
and cell death

Thyroid hormone
receptor agonist

Resmetirom

Liver

VEK2809-201
Targeting Targeting
inflammation fibrosis

Galectin-3

Mitochondrial
pyruvate inhibitor
carrier
Belapectin
= Bacterial +—» FXR agonist «————» FGF variant MSDC-0602K (GR-MD-02)
prloducts OCA Pegbelfermin
= Dietary fats s
= Bile acids T if { 21) Pan-caspase CCR2/CCRS
R S inhibitor inhibitor

Aldafermin

GLP1 agonist
Liraglutide
Semaglutide

Tirzepatide
{dual GIP-GLP1 agonist)

LOXL2Z inhibitor

# Simtuzumab

Cilofexor

EDP-305

(FGF19) # Emricasan #* Cenicriviroc

MET-409 !

ASK1 inhibitor

# Selonsertib

Nat Rev Gastroenterol Hepatol 2021;18:373



Tirzepatide (SURPASS-3MRI): disminucid greix
hepatic | visceral

ETD -4.71 (-6-72 to -2:70); p<0-0001
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f 1 | |
ETD-1.91(-2-41to-1-40); p=0-0001 ETD-2-88 (3-55t0-2-21); p<0-0001
[ 1 I 1
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p<0-0001 p<0-0001
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TimEpatidE 10 mg Insulin Tirzepatide Tirzepatide Tirzepatide Insulin Tirzepatide Tirzepatide Tirzepatide Insulin
and 15 mg pooled degludec 5mg 10 mg 15mg  degludec 5mg 10 mg 15mg  degludec
(n=104) (n=50) (n=45)  (n=50) (n=48)  (n=48) (n=45)  (n=49)  (n=49)  (n=48)

Lancet Diabetes Endocrinol 2022; 10: 393



>

ALT (units/L)

K-18 (units/L) 0

Tirzepatide disminueix biomarcadors de
NASH/fibrosi hepatica

-100-
-1501
-200+

12

=250

12
Time (weeks)

26

AST (units/L)

Pro-C3 (ng/mL)

-104

-15

12
Time (weeks)

26

Time (weeks)

------ Tirzepatide 1 mg

=« = Tirzepatide 5 mg

— —  Tirzepatide 10 mg

—— Tirzepatide 15 mg

——  Dulaglutide 1.5 mg
Placebo

n=316 DM2 (HbAlc 7-10,5%)

Diabetes Care 2020; 43:1352



MFGNA: malaltia multisistemica

1 Free fatty acids
Expanded and dysfunctional 1 Inflammatory cytokines Expanded and dysfunctiona

adipose tissue | Adiponectin adipose tissue
Q 1 Insulin resistance \ -

q
n
1 Inflammatory cytokines t Inflammatory cytokines
l 1 Insulin resistance 1 Insulin resistance l
Myocardial steatosis and \ Fatty kidney and increased
increased pericardial fat J renal sinus fat

Insulin resistance || Atherogenic Inflammation Hypercoagulability | | Arterial
Dysglycemia dyslipidemia Oxidative stress Hypofibrinolysis hypertension

1 Insulin resistance 1 Triglycerides t CRP 1 Fibrinogen 1 Angiotensinogen
1 Glucose production| | | HDL-cholesterol 1 IL-6 1 Factor VIl 1 Endothelin-1

1 FGF-21 1 Small, dense LDL-C || 1 TNF-a 1 Tissue factor 1 TGF-B

1 Fetuin-A 1 Post-prandial lipemia | | 1 Reactive oxigen species|| | PAI-1

I

Cardiac autonomic
dysfunction
fi———

Structural electrical tfzisistasseayasaatt |
remodeling [ L

[Cardiovascular disease Cardiac dysfunction Cardiac “ [ Chronic kidney
\ Aortic valve sclerosis Cardiac hypertrophy arrhythmias | disease
Congestive heart failure /

Journal of Hepatology 2015,62:547
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MFGNA: mortalitat CV

n=4040 NAFLD x eco; seguiment 19 anys (17,5-21)
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Disminucio del risc cardiometabolic: a
“triangle of care”

NASH

v’ Pioglitazona
v" GLP-1aR
v SGLT2i (?)

Nefropatia

v SGLT2i
v' GLP-1aR

CvD

v' GLP-1aR
v' SGLT2i
v’ Pioglitazona



MEGNA: enfoc multidisciplinar

Atencio
Primaria

Endocrinoleg

Hepatoleg

Medicina = <. Infectoleg (VIH)
Interna . L H | nectolce
Dietista/Nutricionista




MAFLD: metabolic associated fatty liver disease

[ Hepatic steatosis in adults ]

(detected either by imaging techniques, blood biomarkers/scores or by liver histology)

Overweight or obesity Lean/normal weight
(defined as BMI 225 kg/m? in (defined as BMI <25 kg/m? in Caucasians
Caucasians or BMI 223 kg/m? in Asians) or BMI <23 kg/m? in Asians)

If presence of at least two metabolic risk abnormalities:

+ Waist circumference =102/88 cm in Caucasian men and women (or 290/80 cm in Asian men
and women)

+ Blood pressure 2130/85 mmHg or specific drug treatment
= Plasma triglycerides 2150 mg/dl (21.70 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 (i.e., fasting glucose levels 100 to 125 mg/dl [5.6 to 6.9 mmol/L], or 2-hour post-load
glucose levels 140 to 199 mg/d! [7.8 to 11.0 mmol] or HbA1c 5.7% to 6.4% [39 to 47 mmol/mol])

* Homeostasis model assessment of insulin resistance score 22.5

+ Plasma high-sensitivity C-reactive protein level >2 mg/L

b A

MAFLD
(Metabolic dysfunction-associated fatty liver disease)

J Hepatol 2020;73:202



Conclusions

La majoria d’individus que presenten MFGNA estan assimptomatics.

El cribratge de |la MFGNA permet aplicar intervencions en etapes poc
evolucionades de la EHNA (+/-fibrosi) i enlentir/regressar la progressié de la
malaltia.

Cal realitzar el cribratge en poblaciéo amb alt risc d EHNA i fibrosi associada (DM2,
obesitat,> 2 factors de risc cardiometabolics)

La patogenesi de la MFGNA i EHNA és complexa.

Es probable que es necessiti més d’un farmac per disminuir la inflamacid i la
fibrosi hepatiques.



Conclusions

e Cal aplicar les mesures que han demostrat ser efectives per a milllorar la
histologia hepatica (habits vida cardiosaludables:perdua pes, dieta mediterrania,
practica exercici fisic)

e Cal tractar tots els factors de risc cardiovascular per disminuir el risc d’events CV

* En pacients amb DM2: prioritzar farmacs que hagin demostrat una milloria en els
parametres histologics hepatics, perfil CV favorable i bon control glucemic
(pioglitazona, agonistes receptor de GLP-1)

e El tractament de la MFGNA ha de ser multidisciplinar



Moltes gracies per la vostra atencio




