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Esteatose Simples Esteatose Baronizagao + Fibrose Cirrose
+ Inflamacéao Inflamacgéao

‘ NAFL ‘ ‘ NASH ‘
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Esteatose Hepatica >
- Achado de goticulas de gordura macrovesicular > 5% dos hepatocitos

- Achado indireto de maior conteudo hepatico de gordura por bioiagem (US/RM/CAP)
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Doenca Hepatica Gordurosa Nao-Alcodlica (DHGNA / NAFLD) >" PALES

Esteatohepatite Nao-Alcoodlica

- Esteatose Hepatica

-  Sinais histolégicos de Inflamagao, associados
a sinais de injuria hepatocelular (balonizacao
dos hepatécitos) com ou sem fibrose.

- Auséncia de consumo significativo de alcool e
de causas secundarias de esteatose hepatica
(uso de corticosterédides, amiodarona,

tamoxifeno, exposicao a agentes

petroquimicos, etc)
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Novas Defini¢coes: Doen¢a Esteatodtica Metabdlica

"Weekly ntake 140-350g female, 210-420g male (average dally 20-50g female, 30-60g make)
**@.9. Lysosomal Acid Lipase Deficiency (LALD), Witson disease, hypobatalipoprotemnemia, inborn arrors of metaboksm
***o g Hepattis C virus (HCV), mainutrition, celiac disease
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Are there any other causes of steatosis?

Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

2

Does the patient meet any of
the cardiometabolic criteria?*

l

Yes

Are there any other causes of steatosis?

*Cardiometabolic criteria

3
Other specific

Associated Steatotic MetALD or other aetiology SLD
Liver Disease combination aetiology FIYMORNT: LD (e.g. ALD, DILI,
(MASLD) Monogenic diseases)

Adult Criteria
At least 1 out of 5:

[ ] BMI 25 kg/m* [23 Asia] OR WC > 94 cm (M) 80 cm
(F) OR ethnicity adjusted

[] Fasting serum glucose 2 5.6 mmol/L [100 mg/dL] OR
2-hour post-load glucose levels 2 7.8 mmol/L
[2140 mg/dL) OR HbA1c 2 5.7% (39 mmollL] OR
type 2 diabetes OR treatment for type 2 diabetes

[] Blood pressure = 130/85 mmHg OR specific
antihypertensive drug treatment

[] Plasma triglycerides = 1.70 mmol/L [150 mg/dL] OR
lipid lowering treatment

(] Plasma HDL-cholesterol < 1.0 mmolL [40 mg/dL] (M)
and = 1.3 mmol/L [S0 mg/dL] (F) OR lipid lowering
treatment

Pediatric Criteria
At least 1 out of 5:

[T] BMI 285" percentile for age/sex [BMI z score = +1]
OR WC > 95" percentile OR ethnicity adjusted

[ ] Fasting serum glucose = 5.6 mmol/L [z 100 mg/dL]
OR serum glucose = 11.1 mmol/L [z 200 mg/dL] OR
2-hour post-load glucose levels = 7.8 mmol
[140 mg/dL] OR HbA1c = 5.7% [39 mmolL] OR
already diagnosed/treated type 2 diabetes OR
treatment for type 2 diabetes

[] Blood pressure age < 13y, BP = 95th percentile OR
= 130/80 mmHg (whichever is lower); age = 13y,
130/85 mmHg OR specific antihypertensive drug
treatment

[] Plasma triglycerides < 10y, = 1.15 mmollL
[= 100 mg/dL]; age = 10y, = 1.70 mmol/L
[= 150 mg/dL] OR lipid lowering treatment

[] Plasma HDL-cholesterol < 1.0 mmolL [ 40 mg/dL)
OR lipid lowering treatment
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Patogénese da DHGNA

Btz Ul e DMT2 Obesidade Sindrome Metabdlica

Resisténcia a Insulina

Ricas em Frutose

Ricas em Lipidios

4

Acidos Graxos Livres Acumulo Intrahepatico de de Lipidios
Esteatose

Oxidagao de Acidos Graxos

Stress Oxidativo
Radicais Livres / Antioxidantes

Citocinas Pro-Inflamatorias Peroxidac3o Lipidica
Resposta Inflamatéria - -

Apoptose

Esteatohepatite

Fibrose / Cirrose
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Patogénese da DHGNA

Adiposidade DHGNA Hipertensao Hlpergllcemla Dislipidemia
Ac Grax Livres  Infiltr macrofagos Angiotensina II 1 CTGF 0 EROs 1 Colesterol 1

LI | Estado pro- PFGA 1
Adiponectina | inflamatdrio \ /
g "r‘\
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Patogénese da DHGNA

Different hierrachy
== of pathophysiological
mechanisms
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. g@* > Different disease
Mier i A9~ dg —_— subphenotypes
>
—> Variable natural
Hormonalstats = = history

Metabolic health,
diet and
alcohol consumption

Physical activity,
muscle mass and
composition
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Historia Natural da DHGNA

Esteatohepatite >
~25%-30% .
de todos os pacientes com
DHGNA

Figado Normal

— ]
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Esteatose 4 Esteatohepatite Nao Alcodlica (NASH) )

~70%-75%
de todos os pacientes
com DHGNA

= Lesao hepatocellular com balonizacao
hepatocellular e morte cellular

» Infiltrado inflamatoério

= Deposicao de colageno (fibrose)

\_ /
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Historia Natural da DHGNA: Cirrose

NASH 4

~25%-30%
de todos os pacientes
com DHGNA

Figado Normal

— ]
~< f \

NAFL

~70%-75%
de todos os pacientes
com DHGNA

Fibrose Avancada (F3/F4)
= Fibrogénese

= Ativacao das células estreladas e producao de

F3/F4 colageno levando a fibrose
~20% = Cirrose que pode progredir para CHC , Faléncia
de todos os pacientes com Hepatica, Transplante hepatico e Morte
DHGNA

. J
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20% dos pacientes com NASH s&o rapidos
progressores para cirrose em 10 anos
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Preditores fenotipicos de NASH nos pacientes com DHGNA >  web

Idade avangada*’ Maior duragao da doenca
Sexo? Mulheres na pos-menopausa apresentam doenca mais acelerada
Raca® 1 Prevaléncia, gravidade em Hispanicos e Asiaticos ;

¢ | Prevaléncia e gravidade reduzida e, pacientes afrodescendentes.
I(_ITATSC’; ib:gf? drgsci:set%t;ili’ad;ilrlgjﬁr:g'a Sindrome Metabdlica aumenta o risco para fibrose avancada (F3) em 66%t se o
/diabétes*“ ’ paciente tiver mais que 50 anos, gor obeso e diabético®6

3 7

REPZED NSSTUALT = 1 Indicadores de cirrose por NASH

plaquetas baixas?®

ALT persistentemente elevada ° Pode estar associada a maior risco de progressao para fibrose avancada.

NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis
Adapted from: Anstee & Day, Oxford Textbook of Medicine, 2017
Satapathy SK and Sanyal AJ. Semin Liver Dis 2015;35:221-235
*Strongest predictors of advanced disease, regardless of liver enzyme elevation; tBased on ATP Il criteria.
1. McPherson S, et al. Am J Gastroenterol. 2016;[Epub ahead of print]; 2. Yang JD, et al. Hepatology. 2014;59:1406-1414; 3. Pan JJ, Fallon MB. World J Hepatol. 2014;6:274-283; 4.
Younossi, Z M, et al. Hepatology. 2016;64:73—-84; 5. Ratziu V, et al. Gastroenterology. 2000;118:1117-1123; 6. Angulo P, et al. Hepatology. 1999;30:1356-1362; 7. Neuschwander-
Tetri BA, et al. Hepatology. 2010;52:913-924; 8. McPherson S, et al. Gut. 2010;59:1265-1269
9. Ekstedt M, et al. Hepatology. 2006;44:865-873; 10. Vernon G, et al. Aliment Pharmacol Ther. 2011;34:274-285
GOVERNO DO ESTADO
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Historia Natural da DHGNA:

Carcinoma Hepatocelular
>

) I
Steatosis 8%
NASH +
12—-40% F1-F2
fibrosis HCC
13 / Steatosis Cirrhosis
Advanced N —
7%
0-

F3
fibrosis
1240?&\ / \\

r-"" " ; 0-50%
! Death/ p
I [Tx L 05 ‘ Cirrhosis NASH + "
/. F1-F2 fibrosis Advan
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Historia Natural da DHGNA:
Carcinoma Hepatocelular

NAFLD and HCC - the changes in etiology

14 -

12 4

0

10 1

Data from the Scientific Registry of Transplant
Recipients (SRTR).

T I I 1 1 I I 1
2002 2004 2006 2008 2010 2012 2014 2016

170,540 patients on wait
list from 2002 to 2017:

28,935 with HCC (17%)

!

2690 with NAFLD

|-9-CHB  ~8-CHC

—4-NASH —-ALD  —e—ALD+CHC|

AN\

Younoussi et al. 2019

» Aproximadamente 3—8% dos pacientes

com DHGNA evolui para cirrose € risco de
CHC

» 25%-30% dos pacientes com CHC por
DHGNA nao tem cirrose
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Historia Natural da DHGNA: Cirrose

Transplante Hepatico no Brasil >

Transplante Hepatico nos EUA

Varias causas OPTN: Adult liver transplants in US by etiology
22% (2004 - 2014)3
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Historia Natural da DHGNA: Cirrose

Transplante Hepatico nos EUA
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Haldar D et al. J Hepatol 2019,;71:313-22

Transplante Hepatico na Europa >

% of annual liver transplants
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PROGNOSTICO

Mortalidade por causa nao hepatica

Doenca cardiovascular e cancer sao causas comuns >

A Death from Any Cause B Hepatic Decompensation Events C Hepatocellular Carcinoma D Extrahepatic Cancer

1.005 0.209 crude hazard ratio: F4 vs. FO-2, 1.005 0.309 Crude hazard ratio: F4 vs. FO-2, 1.004 0.067 Crude hazard ratio: F4 vs. FO-2, 1.009 0.259 crude hazard ratio: F4 vs. FO—2,

0.90] 5.6 (95% Cl, 2.8-11.5) 0.90- 52.8 (95% Cl, 15.5-180.2) 090 005 4.2 (95% Cl, 0.4-46.0) 0904 o0 14 (95%C1,06-33)
0.15- Crude hazard ratio: F3 vs. FO-2, 1 Crude hazard ratio: F3 vs. F0-2, ...} 030 004 Crude hazard ratio: F3 vs. F0-2, 0.0 ’ Crude hazard ratio: F3 vs. FO-2,

080 2.8 (95% Cl, 1.4-5.4) 0807 0209 153 (959 CI, 5.4-626) - 807 0049 791 (95% c1, 1.8-45.3) 80 015 1.4 (95%C1,08-2.5)

0.70-{ 0.10 0.70- i 0.704 0.03 0.70

0.60- 0.60- 0.10 0.60- 0.02- 0.60
0.50 0.50] 0.50- 0.01- 0.50- 0.05
0.40- 0.40 0.40- 0.00
0.30- 0.30 0.30- 0.30
0.20- 0.20 . 0.20- 0.20
0.10-] g 0.10- T 0.10-] 0.10-

0.00 ST 0.00 S L 0.00  — 0.00
0 0 0 0

0.10
0.05

0.404 0.00

0

Cumulative Probability
Cumulative Probability
Cumulative Probability
Cumulative Probability

Years of Follow-up Years of Follow-up Years of Follow-up Years of Follow-up

No. at Risk No. at Risk No. at Risk No. at Risk
167 85 51 F4 153 71 42 F4 165 83 51 F4 141 68 41
369 195 142 F3 362 192 135 F3 364 191 140 F3 313 162 109
FO-2 1237 614 422 FO-2 1230 613 421 F0-2 1232 609 420 FO0-2 1128 367

No. of Events No. of Events No. of Events No. of Events

n=1773 O risco geral de morte aumenta conforme a fibrose hepatica
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DHGNA/MAFLD/MASLD e Sindrome Metabdlica

Table 1. Comorbid Conditions Associated With Nonalcoholic Steatohepatitis

% Estimated prevalence

Condition General US population Patients with NAFLD Patients with NASH
Hypertriglyceridemia’-14 25.1 40.7 83.3
Obesity”’ 1> 39.8 51.3 81.8
Dyslipidemia’-1© 18.4 69.2 72.1
Metabolic syndrome”-1® 34.3 42.5 70.7
Hypertension”-17 29.0 39.3 68.0
Type 2 diabetes’-18 14.0 22.5 43.6

LB '? retesnitesn @EESF-SUS  susnin  SRUNTRIRIN -
Sheka et al, JAMA 2020 L



Epidemiologia da DHGNA
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' Europe A - el

30.85% (26.47-35.40)

Asia
'%30 47% (29.02-31.93)

‘E’\)

’ Af rica
{ 28.18% (14.24-44. 66)
»

; B A
¢ ‘ : "
g

South America
35.74% (33.99-37.51)
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Epidemiologia da DHGNA

Prevaléncia da Doenga Hepatica i : ’»,
Gordurosa e DMT2 o
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Diabetes Mellitus Tipo 2 como fator de risco para DHGNA

Study ES (952 CI) Weight }}
More than S years of FU E
Okamoto (2003) ——— 1.83 (0.90, 3.50) 4.60
Yamazaki (2015) —— 2.37 (1.60, 3.50) 6.16
Shah (2015) - 2.06 (1.50, 2.80) 7. 77
Fukuda (2016) ! —_— 6.77 (5.20, 8.90) 2.95
Chen (2016) — 2.17 (1.60, 3.00) 7.49
Ma (2017) e 2.66 (1.20, 5.70) 2.20
Chen (2017) — 2.38 (1.60, 2.50) 8.82
Subtotal (Ff = 74.6%, P = 0.001) <> 2.60 (1.92, 3.29) 40.00

1
Less than or equal to 5 years of FU .
Shibata (2007) : --- 5.50 (3.60, 8.50) 1.92
Kim (2008) —— 1.51 (1.04, 2.20) 8.15
Bae (2011) - 1.33 (1.10, 1.70) 9.48
Sung (2012) — 2.42 (1.70, 3.40) 6.68
Kasturiratne (2013) —— 1.64 (1.20, 2.20) 8.57
Choi (2013) - 1.64 (1.30, 2.10) 9.06
Ming (2015) - 4.46 (1.90, 10.70) O.69
Li (2015) —_— 3.37 (2.40, 4.30) 6.16
Liu (2017) = 1.67 (1.40, 2.10) o.28
Subtotal (F = 74.5%., P = 0.000) > 1.92 (1.52, 2.32) 60.00
Overall (F = 79.2%, P = 0.000) ¢ / 2.22 (1.84, 2.60) 100.00
NOTE: Weights are from random-effects analysis E

I T 1 I T
o 1 2 3 (S5 10

Mantovani et al, Diabetes Care, 2018 T T H HHpne.



Diabetes Melito e DHGNA/MAFLD/MASLD

Figado normal

1 risco DHGNA
vezes

AN\
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NASH

Acelera a progressao da fibrose

1 mortalidade geral em 3 vezes

1 mortalidade hepatica em 22
vezes

Cirrose Transplante

| sobrevida geral em 5 anos em 1 mortalidade pos-TxH
40% 1 complicagdes PO
1 risco de ascite, IRA, infecgdes 1 risco de rejeicdo
bacterianas e encefalopatia 1 risco de SM pos-TXH e de
1 risco e mortalidade de carcinoma DHGNA de novo
hepatocelular
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Gordura no Figado como Problema de Saude Global ja esta presente nas
manchetes dos principais jornais e revistas

i The INTELLIGENCE
Economist UNIT

NAFLD: Sounding the

alarm on a global public
health challenge
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The global NAFLD policy review and preparedness index: R

: L : ~webs
Are countries ready to address this silent public health challenge? » PAII_.E‘S\
NAFLD preparedness index scores for 102 countries >}>

NAFLD preparedness index
- Policies

- Guidelines

- Civil awareness

- Epidemiology and data

- NAFLD detection

- NAFLD care management
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Non-alcoholic fatty liver disease: A patient guideline » . wek

»” PALES

Types of fat or
adipose tissue

Inside the —
muscle

Inside the liver —

Subcutaneous

Intra-abdominal

or visceral | ( /

JHEP Reports 2021 vol. 3/ 100522 T T HHHn s
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Non-alcoholic fatty liver disease: A patient guideline P}
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Public knowledge and attitudes toward liver diseases and liver

cancer in the Brazilian population: a cross sectional study

Causes of cirrhosis and liver cancer

AN\

Bittencourt PL et al. The Lancet Regional Health - Americas 2023;23: 100531

Consequences of NAFLD (%)

B Agree totally

~ Agre in part

u Neither agree or disagree
u Disagree in part

Diabetes 20 11 i
Cirrhosis 20 10 i

MI or Stroke 18 11 7
Cancer 23 4 4

\
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Internet search engines and social media are improving

awareness on non-alcoholic fatty liver disease in Brazil

B July 10" 2018 >

¥

100

Relative search volume

Jan 2004 Mar 2022
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LINHA DE CUIDADO DA CIRROSE (DHGNA) NO SUS

Atencao Primaria

Camp

Testagem prioritaria
de hepatite C

Testagem da hepatite B

em grupos de risco

Estratificagao de risco para Consumo
Prejudicial do Alcool/Dg. Alcodlica do
Figado

Estratificacao de risco para
EHNA (DMT2, Obesidade, |dade > 50
anos)

Sinais e Sintomas de Cirrose

—

—

Historia Familiar

de Cirrose / CHC

AN\

Testes rapidos
Anti-VHC 3
e Anti-VHB

AST/ALT
Métodos
Nao
Invasivos
Laboratoriais
APRI
FIB-4

Adaptado de Bittencourt et al. 2019. Linha de Cuidado de Cirrose no SUS

Atencao Intermediaria

Centros de Referéncia na Linha
de Cuidado de Hepatites Virais

v \

Fibrose Avangada Cirrose
Cirrose Compensada Descompensada

v v

Atencéao Intermediaria
Centros de Referéncia de
Gastroenterologia e

Hepatologia
Rastreamento Cirrose
do CHC Descompensada

v

Carcinoma Hepatocelular

L) ) ;
'?TelessaUdeBA FUNDAGAO ESTATAL‘;A& DA FAMILIA SUS ‘-

CACON / UNACON t
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IDENTIFICANDO O PACIENTE DE RISCO

Telessaicess EESF+SUS.  susmgm WEW s
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Type 2 diabetes (65% NAFLD)

Obesity (80% NAFLD)

Community (25% NAFLD)
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R
Enzimas Hepaticas : Inadequadas para identificar DHGNA/NASH P, web

»" PALES
TRA

« Na DHGNA, ALT n&o € indicativa nem preditiva de NASH ou estagio de >
fibrose:

« ALT normal nao exclui NASH/doenca progressiva
* ALT elevada nao pode prever NASH ou fibrose

 ALT ou AST nao sensivel para NAFLD/NASH
« ALT ou AST normais e doenca progressiva sao frequentes no DMT2

ALT anormal pode justificar a investigacao para DHGNA, mas nao é
sensivel para confirmar, descartar ou caracterizar DHGNA

Viofta. Hepatology. 20053711286, 2-Younossl Am ) Gastroenterol 2020.00:% \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\



Identificando DHGNA: Ultrassonografia

A ultrassonografia pode identificar figado gorduroso (esteatose), mas nao pode >,
distinguir esteatose vs. NASH vs. fibrose/cirrose precoce

Figado Normal Esteatose Esteatohepatite Cirrose
“NAFL” “NASH”
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» i. 5

& 5

_ Estegtose com . Este?tos_e com Fibrose progressiva,
- inflamagao ausente ou inflamacgao significativa -
.. . S cirrose e CHC
minima sem balonizacao e balonizagao
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Biopsia hepatica permanece sendo padrao-ouro para diferenciar >t welbs

Esteatose de NASH e estadiar DHGNA »” PALES

S
Esteatose vs. NASH NASH Grau/Estadiamento
)

BALONIZACAO FIBROSE

L
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IDENTIFICANDO O PACIENTE DE RISCO

Métodos Nao Invasivos Laboratoriais

Contagem d!;Iaquetas
AST, ALT, BT, Albumina
Marcadores de Fibrose

Métodos Nao Invasivos de Imagem:
Ultrassonografia/TC/RM

Elastografia hepatica
- Ultrassonica:
- Ressonancia magneética
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Cattosa . Uikl Nopur O o Fpurds ends Lo it iva o Tovo . Porazo . \ A\ \ | | A | | | | | | | | | | || | || | || | || LY

T



Métodos Nao Invasivos

Escores Clinicos e Laboratoriais Imagem
Patenteados Elastografia

= Fibrosis-4 (FIB'4)1’2 = Enhanced Liver Fibrosis "= Transient elastography
Test! (not available in US) (eg, FibroScan)*2
= NAFLD fibrosis scorel2 = 2D shear wave elastography”
= NIS4 = Magnetic resonance
= AST/platelet ratio index! = ADAPT/Pro-C33 elastography*
= Corrected T1 (Liver
(not available in US) MultiScan)>®
= MRI-PDFF’

= FibroSuret
= FAST score®

= Hepascore

1. EASL. J Hepatol. 2015;63:237. 2. Alkhouri. Gastroenterol Hepatol (N Y). 2012:8:661. 3. Daniels. Hepatology. 2019;69:1075.
4. Sigrist. Theranostics 2017;7:1303. 5. Jayaswal. AASLD 2018. Abstr. 1042. 6. Jayaswal. Liver Int. 2020;40:3071.
7. Idilman. Radiology. 2013;267:767. 8. Newsome. Lancet Gastroenterol Hepatol. 2019;[Epub].
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http://www.clinicaloptions.com/

g

Métodos Nao Invasivos Laboratoriais estao disponiveis no SUS >, ,‘,’Xﬁglg

TRA

> Para calcular o FIB4: = =
NAFLD fibrosis score
Idade (anos) X AST (UI/L) Online calculator
F’B4 = Angulo P, Hui JM, Marchesini G et al. The NAFLD fibrosis score
Contagem de Plaquetas (10°) X ’ ALT (UI/L) A noninvasive systemn that identifies liver fibrosis in patients with NAFLD
Hepatology 2007;45(4):846-854 doi: 10.1002/hep.21496

Age (yaars) I

c Dados necessarios: idade, TGO, TGP e plaquetas. BMI karedy [
omo IGF/diabetes O
ca |cu I ar CALCULE AQUL: AST [
Ve ° ALT |
o Indice y Platelets caoom ]
Aponte seu celular para esse .
Alburmin ¢ |
FI B_47 QR Code e descubra o FIB-4 =0
° de maneira simples e rapida.* _calculate score |
FIB-4: indice de fibrose 4 (indice de fibrose hepatica) *Disponivel apenas para 10S. http://nafldscore.com/

GOVERNO DO ESTADO
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Métodos Nao Invasivos: FIB-4

(Age[years] x AST[U/L])(platelet [10°] XYALT[U/L]) Predictive Values of FIB-4 Index Scores for Advanced Fibrosis (stage 3-4)"
100} Low cutoff point Indeterminate High cutoff point Total
} (<1.30) (1.30-2.67) (=2.67)
sof = - )
- ““NAELD fibrosis lotal 327 163 51 541
i - score
2 6ol No advanced fibrosis 294 112 10 416
> L
= L Advanced fibrosis 33 51 41 125
c L
@ 40 Sensitivity 74% 33%
L | Specificity T1% 98%
pi] o ‘ .
F AUROCs: 0.8 vs 0.76 Positive predictive value 43% 80%
) P<0.09
ok AT I N Negative predictive value 90% 83%
0 20 40 60 30 100 Interpretation Absence of advanyed -..
100-Specificity FOSTS S HOSHS

ity WP gessiiern  QEESE-SUS  sosuln  SRJRERENR s
Shah et al. Clin Gastroenterol Hepatol 2009 ALALALARARARLARARARARRRRRRARARARANANNNNN



INVESTIGACAO DE PACIENTES COM SUSPEITA DE

DHGNA/MAFLD/MASLD

Primary care/diabetology clinic

—— e

1. Check for liver risk factors
Metabolic syndrome, alcohol, HBV, HCV, familial history

2. Test AST, ALT, GGT, ALP and platelet count

¥

[ Metabolic co-factors and/or alcohol only? )

Calculate FIB-4*

Viral hepatitis/ other causes
of chronic liverdiseases
or
clinical signs of advanced liver
disease/cirrhosis

(Age, AST, ALT, platelet)

[ )

{
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
<1.30 | 21.30 I

Low risk ( Intermediate-High risk
No need for referral <8 kPa Liver stiffness \
Lifestyle modifications |« — — — — — — - by transient |
Low risk \

Re-test in 1-3 years elastography*

/

Liver clinic

|

)\

Referral to
liver specialist

[

Patented serum tests**
Not available

| =

Patented serum tests**
Available = combine

|

Discordance |

Concordance

A

Consider
liver biopsy

J

AN\

Journal of Hepatology 2021 vol. 75 ;659-689

F3-F4
highly likely

GOVERNO DO ESTADO

SECRETARIA
DA SAUDE

o) [ |
‘;rTelessaﬁdeBA %éﬁﬁ:&% SuUSs ‘-‘
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ESTRATITIFACAO DE RISCO DE DHGNA NA DMT2

High-risk groups
for NAFLD

Fibrosis Risk Stratification >

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

FIB-4:1.3 - 2.67

Prediabetes
or

T2D

Obesity

and/or

22 cardiometabolic
risk factors

Cirrhosis risk
higher if:
« T2D

(or prediabetes)

Liver Stiffness Measurement (LSM) §
« Higher BMI

by Elastography (40 kg/m?)
« More metabolic

or
ELF Blood Test risk factors

« Genetic factors
(i.e., PNLPA3)

Steatosis Order second test

(on imaging)
or

A AST or ALT

« 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 prevention « Multidisciplinary team to prevent cirrhosis and CVD

n)) B +SU_S cus ‘.‘ GOVERNO DO ESTADO —
W .n N C,Eod | N ? @EESF-SUS = IAHIA
usi K, et al . AACE CPG for the Diagnosis and Management of NAFLD in Primary Care an
Endocrinology Clinical Settings. Endocr Pract. 2022 May;28(5):528-562. \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\



INVESTIGACAO DE PACIENTES COM SUSPEITA DE
DHGNA/MAFLD/MASLD

DM2 screening para DHGNA

ALT elevada ou esteatose US

Estratificacdo de risco com FIB-4 e NAFLD fibrosis score (NFS)

Baixo risco
FIB-4<1,3 Risco intermediario ou indeterminado

NFS < -1,4555

Alto risco
FIB-4 > 2,67
NFS > 0,676

Encaminhar ao hepatologista

v

ET falha ou intermediario ET > 12 kPa
ELF, ElastoRM, bidpsia hepatica Fibrose avangada

Tratamento especifico quando
disponivel; screening para HCC

&\\\\\\\\\\\\\\\\\\\\\\ ;Q’Te'essaﬁde” +SusTorr?g?1§‘al Me&%m 2020
ALALALARARARLARARARARRRRRRARARARANANNNNN

Sem fibrose avangada

MEV e Reavaliar Periodicamente




INVESTIGACAO DE PACIENTES COM SUSPEITA DE
DHGNA/MAFLD/MAFLD

4
Esteatose Simples < Reavaliagao a cada 2-5 anos ou anual na > "
P presenca de DMT2 ou DCV o}
@:
i
=
9
=
, Reavaliagado a cada ano ou na presenca
>
NASH sem fibrose ou F1 de DMT2 ou DCV _
3
Reavaliagcado a cada 6-12 meses s
eventualmente com maior na presenca de )

NASH COM F2-F3 = DMT2 ou doenca cardiovascular
Considerar rastreamento semestral de
CHC (mandatério em pacientes com
cirrose)

Reavaliagéo a cada 6 meses com
rastreamento de CHC

NASH com cirrose >

GOVERNO DO ESTADO

EEEEEEEEEE

SUS susn

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\



Abordagem da DHGNA: Muldidisciplinar

Clinico
Endocrinologista

Estratificacao de Risco
Tratamento das Comorbidades
Avaliagao indivi izada de cofatores

Controle do Peso

Cardiologista

Hepatologista Nutricionista

Terapias direcio

ao figado :
Identificacdo de ecimento de metas
comorbidades entificagao de barreiras
adicionais Encaminhamento
Manejo da fibrose pSICO|99lCO SN
avancada Seguimento
nutricional

RCTs

Psicélogo ) GOVERNO DO ESTADO
) TelessatideBA

My bsiquiatra SE-SUS  susmem NI o
AASILD (PEISHE CUHETED 2020 ALALALARARARLARARARARRRRRRARARARANANNNNN




Abordagem da DHGNA: Orientacoes Nutricionais

= Restricdo de calorias para 1.200-1.800 kcal/dia ou com deficit de 500- ’P.
750 kcal/dia (obesidade e sobrepeso)

Sweets <2 s

= Dieta sugerida: padrao mediterraneo pobre em gorduras e = (= e
carbohidratos de acordo com status sécio-econémico e preferéncias do 5\

, o R g0 8
paCIente Olives/Nuts/Seeds 1-2 s 5‘ %1 @ Herbs/Spicejé?:aggggiggﬁ
0o . . . . =0 ey ez eostatios 225 ® BroadPactRION oI
= Composicao de dieta rica em fibras e vegetais, com redugéo no 9%&8’5%\
. . ~ miniwin] S e
consumo de alimentos/bebidas com sucrose e frutose e moderagéo no | ;U &% | EmmE

consumo de carbohidratos complexos (40% das calorias)
» Limitagao no consumo de gordura saturada e trans e alimentos ricos em colesterol
» Estimular consumo de alimentos ricos em acidos graxos poli-insaturados e omega-3
» Desestimular consumo de alcool
» Desestimular consumo de alimentos processados

= Na auséncia de contraindicagdes, estimular uso de café

Rinella ME. Nat Rev Gastroenterol Hepatol, 2016\ |, LU L

GOVERNO DO ESTADO
) 4 A SECRETARIA
DA SAUDE

[ |
~SUS.  susmwm
ESTATAL SAUDE DA FAMILIA [ )



Perda Ponderal: Qualquer perda é melhor que nenhuma P’ I\;Xﬁlg

A Perda de peso 2 10%
‘Perda AN

Balonizacao/Inflamacgao Perda de peso 2 5%
(41%-100%)

(?I’Esot/ea1t§03;) Perda de peso 2 3%
5 o= 0

GOVERNO DO ESTADO

O ESTATAL SAU sus SUS ‘

Hannah Jr WN. Clin Liver Dis, 2016 AR



Abordagem da DHGNA: Orientacoes Nutricionais

[Mediterranean diet pyramid ]

Potatoes <3 s

White meat 2 s
Fish/Seafood 22 s

Dairy2 s
(preferably low fat)

Daily
Olives/Nuts/Seeds 1-2 s

Fruits 1-2 Vegetables 22 s
Variety of colours/textures
(Cooked/raw)

Every
meal

Regular physical activity

Adequate rest
Conviviality

Sweets <2 s

Red meat<2 s

( overweight/obesity NAFLD)
Weight » The more severe the liver disease is, the higher the goals
reduction are in terms of weight loss

+ Healthy diet with caloric restriction tailored for
your preferences

( Non-obesity NAFLD |

+ 3-5% reduction of weight even within the normal BMI range
(especially if recent weight gain occurred or if abdominal
obesity is present)

( Lifestyle advice for ALL patients with NAFLD |

Recommended foods

Recommended activity

Non-recommended foods/
Minimize consumption

0 Ultra-processed

] (W, food ==

3 J- —» Saturated fats
\ and cholesterol

Processed meat
m g % High fat/

sugared
dairy products

* Mental well being management

Sweets @

« Aerobic exercise 23 days/week
(2150 min/week moderate intensity)

« Resistance exercise 22 days/week
* Reduce sedentary behaviour

Sugar-sweetened

AN\

Processed meat <1 s Mediterranean diet
Eggs 2-4 s
Legumes 22 s
Nuts/
Seeds/ )
- - ~ Legumes
Herbs/Spices/Garlic/Onions Olive oil
(less added salt) T,
Variety of flavours A
Olive oil .
Bread/Pasta/Rice/Couscous Whole ‘ Fruits
grains vegetables
Other cereals 1-2 s ok
(preferably whole grain) rich in fiber A
Water and herbal Fish Walnuts \
infusions
Biodiversity and seasonality
Traditional, local and

beverages

beverages

eco-friendly products

Culinary ecHis » Reduce added sugar (e.g. by reducing sweets, processed foods,

sugared dairy products, efc.)
« Avoid sugar-sweetened beverages

» Reduce saturated fat and cholesterol (e.g. by eating low fat meat
and low fat dairy products)

« Increase n-3 fatty acids found in fish, and walnuts; utilize
olive oil over other oils more often

« Minimize “fast food” and ultra-processed food
* Home-cooked meals are preferable
« Try to follow the Mediterranean dietary pattern

N | )
srTelessaudeBA

ﬁ FUNDAGAO ESTATAL SAUDE DA FAMILIA

- GOVERNO DO ESTADO
SUS - e
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Atividade Fisica: Qualquer exercicio € melhor

que o sedentarismo

= Preferéncia por exercicios aerobicos

= Aumentar frequéncia e intensidade de acordo com a tolerancia e condi¢des clinicas

= Programa ideal:
= Treinamento cardiovascular 5x/semana

= Treinamento de resisténcia 22x/semana

150 -300 minutos/semana com intensidade moderada

75-150 minutos/semana com atividade intensa

MMM T arsesis e SRR
T .




Abordagem da DHGNA

Tratamento farmacoldgico deve ser indicado em pacientes nao respondedores a MEV com: >,

- Progressao de esteatohepatite (F2-F4)

- Esteatohepatite em estagios iniciais (FO-F1) com alto risco de progressao (idade > 50

anos, DMT2, SM, ALT elevada)

- Esteatohepatite com atividade necroinflamatéria acentuada

Cirurgia bariatrica e uma opc¢ao terapéutica para pacientes nao respondedores a MEV e

tratamento farmacologico, sendo contraindicada na presenca de cirrose descompensada

ALLLHHIIBIBBIIDIDWIWWN WP isioesn  QEESE-SUS  susfn  SRJRINERR s
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EFEITO DAS MEDICACOES DISPONIVEIS PARA TRATAMENTO DA

DHGNA EM DESFECHOS CLINICOS RELEVANTES

Drogas Desfechos Clinicos EC Beneficios CV ’;,
Vitamina E U NAFL/ NASH? AVCH -

Sem efeito na fibrose Neo de préstata
Pioglitazona' J NAFL/NASH 1 Peso/ICC +

Fibrose ? JDMO
Liraglutida®-2 U NAFL/ Fibrose ? Gl / PA +
Semaglutida’2 U NAFL/NASH / Fibrose ? Gl /PA +
Tirzepatida'-2 U NAFL Gl / PA ?
SGLT2i" U NAFL ITU /I DMO +

Desidratacao +
m\\\\\\\\\\\\\\\\\ '7 reiessaidess  QEESF-SUS.  susniln  ERJRENRN :coee
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RECOMENDAGOES PARA TRATAMENTO FARMACOLOGICO DA

DHGNA

1 - Nao existe tratamento farmacologico recomendado pela FDA para DHGNA, mas ”»
drogas aprovadas para tratamento das comorbidades associadas podem exibir

beneficios potenciais para tratamento da doenca

2 - Pioglitazona pode ser considerada no contexto DMT2 por se associar a melhora da

DHGNA. Vitamina E pode ser alternativamente empregada em pacientes sem DMT2

3 - Semaglutida pode ser considerada no contexto da DMT2 e obesidade em pacientes com
DHGNA pelos seus efeitos cardiovasculares benéficos e melhora da EHNA

4 - Pioglitazona, Vitamina E e semaglutida nao tem efeito demonstrado sobre fibrose e nenhuma
das drogas foi adequadamente investigada em pacientes com cirrose

5 - Metformina, AUDC, Inibidores da DDP-4, Estatinas e Silimarina ndo devem ser usadas para
tratamento da DHGNA por nao se associarem a melhora histologica

\\\\\\\\\\\\\\\\\\\\\\ | '? retesnitesn @EESF-SUS  susnin  SRUNTRIRIN -
e e o ne clical assessment and manegemen ofnonalcoholc \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\




MANEJO DA DMT2 NA DHGNA

Indeterminate Risk

(Lowrisk

FIB-4: 4.3 FIB-4:1.3-267 FIB-4:>2.67
LSM <8 kPa LSM 8 - 12 kPa LSM 12 kPa
ELF 7.7 ELF7.7-98 ELF>9.8
Optimize glycemic control using preferred agents that reverse steatohepatitis, whenever possible.
General goal Prefer GLP-1RA and SGLT2i in CVD.
Prefer SGLT2i in CKD and HF.
Dietary Glycemic load reduction via emphasis on whole food carbohydrates (vegetables, legumes, fruit)

recommendations versus sugar/processed carbohydrates.

In advanced cirrhosis', caution
with risk of hypoglycemia and avoid
oral agents?

<6.5% for persons without concurrent serious illness and

Indiviuaiize Ajc 1oL at low hypoglycemic risk (:6.5% otherwise).

Strongly consider agents with efficacy

Preferred diabetes Consider agents that reduce liver fat | in NASH: Pioglitazone and/or GLP-1RA®, Strongly consider agents with efficacy

in NASH: Pioglitazone and/or GLP-1RA?,

pharmacotherapy (pioglitazone, GLP-1RA, SGLT2i). No evnde!r:tc(::;l :2?]; ;S)Stlegl improve No efficacy data in cirrhosis.
May continue (F2-F3) but avoid oral
Metformin, sulfonylurea, : b . c a ; agents if advanced cirrhosis present.
: May continue but limited benefit on May continue but limited benefit on N e .
P liver histology in NAFLD. liver histology in NAFLD. Cannot avoid insulin in patients

with advanced liver cirrhosis -
often only option

acarbose and insulin

Cusi K, etal . AACE CPG for the Diagnosis and Management of NAFLD in Primary Care and Endocrinology Clinical Settings. Endocr Pract. 2022 May;28(5):528-562. |



MANEJO DA DISLIPIDEMIA NA DHGNA

Lipid risk levels are similar in the presence of NAFLD or NASH

General goal

Dietary
recommendations

Lipid risk levels

LDL-C goal (mg/dL)
Non-HDL-C goal (mg/dL)
Triglycerides goal (mg/dL)

Apo B goal (mg/dL)

First line
pharmacotherapy: Statins

If LDL-C not at goal®:
Intensify statin therapy

If LDL-C not at goal
(or statin intolerant)*:
add 2nd agent, then

add 3rd agent

If triglycerides
» 500 mg/dL

If TG 135-499 mg/dL
on max statin dose

Early intensive management of dyslipidemia needed to reduce cardiovascular risk.
Intensify therapy until lipid goal is reached.

Increase fiber intake (:25 g/d), prioritize vegetables, fruits whole grains, nuts,
reduce saturated fat & added sugars (e.g., Mediterranean diet).

Very high CV Risk’
Established CVD
or 10-year risk >20%
Diabetes with »1 risk factor, CKD 23, HeFH
<00 <70 55
30 <100 <80
Aa50 Aa50 Aas0
<90 <80 70

Use a moderate-to-high intensity statin? unless contraindicated.
Statins are safe in NAFLD or NASH but do not use in decompensated cirrhosis (Child C).

Use higher dose or higher potency statin.

Ezetemibe, PCSK9 inhibitor, bempedoic acid, colesevelam, inclisiran.

Fibrates, Rx grade omega 3 FA, icosapent ethyl (if diabetes, optimize glycemic control and consider pioglitazone).s

Emphasize diet (as above). Add icosapent ethyl ® Add icosapent ethyl ?

Cusi K, et al AACE CPG for the Diagnosis and Management of NAFLD in Primary Care and Endocrinology Clinical Settings. Endocr Pract. 2022 May;28(5):528-562. |



MANEJO DO PESO NA DMT2

General lifestyle changes

Dietary
recommendations

Exercise

Alcohol intake

Weight loss goal
to treat NAFLD
(if overweight or obesity)?

Weight loss tools

Medical therapy
to treat obesity

Bariatric surgery

(Low it

FIB-4:<1.3
LSM @8 kPa
ELF 7.7

Indeterminate Risk

FIB-4:1.3-267
LSM 8 -12 kPa
ELF7.7-98

FIB-4:>2.67
LSM »12 kPa
ELF>9.8

Decrease sedentary time and increase daily movement. Stress reduction through exercise and other methods.

Creating an energy deficit is the priority with reduction of saturated fat, starch, & added sugars.
Persons with cirrhosis need an individualized nutritional assessment and treatment plan.

To improve cardiometabolic health, support weight loss and mitigate sarcopenia.
Aerobic exercise for 30-60 min (3-5 days/week) + resistance training 20-30 min (2-3 times/week).

Minimize

Minimize

Avoid if F3 or cirrhosis (F4)'

Greater weight loss associated with greater liver and cardiometabolic benefit.

Behavioral modification counseling,
In person or remote programs.

Greater intensity of weight loss to
reverse steatohepatitis and fibrosis.

Specialized obesity management,
with a structured program, anti-obesity
medications, bariatric surgery.

Phentermine, phentermine/topiramate ER,

naltrexone/bupropion, orlistat,

liragluitde 3 mg/d, semaglutide 2.4 mg/wk

GLP-1RA preferred for NASH.**

GLP-1RA preferred for NASH.**

Consider to treat obesity and
comorbidities.

Strong consideration to treat
steatohepatitis and fibrosis.

Stronger consideration to treat
steatohepatitis and fibrosis.
Avoid in decompensated cirrhosis.

Cusi K, et al AACE CPG for the Diagnosis and Management of NAFLD in Primary Care and Endocrinology Clinical Settings. Endocr Pract. 2022 May;28(5):528-562.



MANEJO DA HIPERTENSAO ARTERIAL NA DHGNA

General goal

Goal (individualize) **¢

Dietary
recommendations

Pharmacotherapy
for hypertension®

Intensification
of therapy

Additional options

(Low i

FIB-4: 1.3
LSM @8 kPa
ELF 7.7

Indeterminate Risk

FIB-4:1.3-267
LSM 8 - 12 kPa
ELF77-938

FIB-4:>2.67
LSM »12 kPa
ELF»>9.8

Optimize BP control and improve cardiovascular health using preferred agents, whenever possible.
Assess every 3 months and intensify therapy until goal achieved.

Systolic <130 mm Hg/
Diastolic <80 mm Hg

Systolic <130 mm Hg/
Diastolic <80 mm Hg

Systolic <130 mm Hg /
Diastolic <80 mm Hg;
individualize if
decompensated cirrhosis

In addition to general dietary recommendations, reduce sodium & increase high potassium foods (e.g., DASH diet).

First-line therapy: ACEls and ARBs.

First-line therapy: ACEls and ARBs.

Same but avoid ACE! or ARB if
decompensated cirrhosis.

Second agent: CCB, BB® or thiazide diuretic (as additional agents as needed).

Same but individualize
if decompensated cirrhosis.
Use diuretics with caution
(risk of excessive diuresis).

Additional BP medication choices: alpha blockers,
central agents, vasodilators, aldosterone antagonist.

Same but individualize
if decompensated cirrhosis.

Cusi K, et al AACE CPG for the Diagnosis and Management of NAFLD in Primary Care and Endocrinology Clinical Settings. Endocr Pract. 2022 May;28(5):528-562.



DROGAS EMERGENTES PARA O TRATAMENTO DA DHGNA

Genetic risk, sex,

obesity, lifestyle, PNPLA3
socioeconomic MBOAT7
: TMESF2 |
RNA interference background Bzl

(e.g., siRNA,
antisense
oligonucleotides)

o

Adipokines (e.g., Leptin®,
Adiponectind)
Chemokines (e.g., CCL21)
Cytokines (e.g., TNFT, IL-67)
Hormones (e.g., FGF214)

Inflamed
adipose tissue
Insulin resistance

NASH

FGF21 analogues
——5— Gluconeogenesis

(e.g., Pegbelfermin,
efruxifermin) S

SCD-1 inhibitors ) 774
(e.g., Aramchol) \ 74

[ ACC inhibitor + \

De novo Ul
lipogenesis

<

DGAT inhibitor ]
[ FASN inhibitors ]
)
J

(e.g., Denifanstat)

SEFAs
(e.g., Icosabutate)

Hypercalorlc diet

Nutrients Modulation of the
Fructose gut microbiota
/ FFA (e.g., by pro-,
Cholesterol antibiotics, FMT)
PAMPs Gut-liver axis
Endotoxins/LPS TPermeability
Hormones TDysbiosis
Hormones

Enterohepatic

@Omdatlve stress (ROS) «,ﬁ‘
Mitochondrial damage ¢

\\ . N
\
A ~

| FFA lipotoxicity T

©  circulation

ER stress

FGF19 analogues
(e.g., Aldafermin)

GLP-1, GLP-1/GIP,
GLP-1/glucagon agonists
(e.g., Semaglutide,
tirzepatide, cotadutide)

FXR agonists ]

(e.g., Obeticholic acid)

/__| Selective THRB mimetics
PPARSs "\ (e.g., Resmetirom)

o " [ PPAR agonists ]

(e.g., Lanifibranor)

Stress signals ~ |[ Cell death
DAM.PS ATP Necrosis  Ferroptosis
CCh:ytoklkqes Ac:;;ate Apoptosis  Pyroptosis
OmoKINes S Necroptosis Senescence
Lipid mediators

Targeting the activation of inflammatory cascades

PPAR agonists
(e.g., Lanifibranor)

TLR4 inhibitors
(e.g., Serelaxin)

ASK1 inhibition
(e.g., Selonsertib)

nﬂamma-]

Inflammasome
some

inhibition

\_ |

Systemic inflammation

\\

Macrophage

A

PAMPs, endotoxins/LPS

Journal of Hepatology, August 2023. vol. 79 j 552-566

ACC inhibitors

[(e g.,

(e.g., Aramchol)

Firsocostat, clesacostat) \_| P d
( SCD-1 inhibitors tfaﬂSdlfferen

FXR agonists

te.g., Obeticholic acid, ciIofexorJ

PPAR agonists
(e.g., Lanifibranor)

)

SGLT2 inhibitors
(e.g., Empaglifozin,
licoglifozin, dapaglifozin)

(e.g., PF-06835919)

|

FASN inhibitors

[ Hexokinase inhibitors
[ (e.g., Denifanstat)

Retinoid-conjugated lipid
nanoparticle containing
siRNA against HSP47
(e.g., BMS-986263)

( THR mimetics?

Targeting fibrosis

ALALALARARARLARARARARRRRRRARARARANANNNNN

Quiescent HSC

3
Y

TGFBT, PDGFT, VEGFT

Dual avp6/avp1
r PLN-74809)

'Macrophage
Metabolically
-stressed
(5 ) hepatocyte
o0

Inflammatory
mediators T
ECM?T
Scar tissue™
Contractility?
EVs?

\l Hexo-
kinase2
"1 GLum —_—
Myofibroblast

Elimination of
activated HSC

SPMT

Phagocytosis,
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DROGAS EMERGENTES PARA O TRATAMENTO DA DHGNA

Estudos em andamento de Fase Ill para DHGNA

Estudos Combo em andamento para DHGNA

REGENERATE Obeticholic CONTROL >,
FXR agonist ichalic aci i
NCT02548351 s g — Phase Il Obeticholic acid  Atorvastatin
REVERSE Obeticholic EXR "
. agonis TANDEM Phase Il
NCT03439254 acid Tropifexor Cenicriviroc
NCT03517540
MAESTRO-NASH
Resmetirom THR- agonist
NCT03900429
MAESTRO-NAFLD1
: : ELIVATE
Resmetirom THR-B agonist Phase I Tropifexor Licogliflozin
NCT04197479 NCT04065841 P g
NATiV3
Lanifibranor Pan-PPAR agonist
NCT04849728
MDA A hol SCD1 inhibit
ramcho Inniprtor ATLAS Firsocostat
NCT04104321 R Phase I Cilofexor ’ _
ESSENCE elonsertib
Semaglutide GLP1 agonist
NCT04822181 :
Phase Il , Semaglutide
NAVIGATE NCT03987074 Cilofexor :
O — Belpectin Galectin 3 inhibitor Firsocostat
Phase Ila PF-05221304 PF-06865571,
DEAN NCTO03776175 . DGAT? inhibit
Dapaglifiozin SGLT2 inhibitor ACC inhibitor LI
NCT03723252
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Sodium-glucose cotransporter 2 inhibitor versus sulfonylurea in

patients with type 2 diabetes and nonalcoholic fatty liver disease

gic variables Tofogliflozin (n=20 i iri >
Tofogliflozin Glimepiride P value NAS ’;
Histologic features =20 =20 Tofoaliflozi Baseline 4.40 (1.76) 4.50 (1.19) 0.834
(n=20) (n=20) (Tofogliflozin Week 52 2.35 (2.57)* 3.90 (1.51)* 0.003t
Before After P Valuet Before After P Valuet VS. AST (UL)
: Glimepiride)} Baseline 42.4 (28.5) 39.7 (35.4) 0.602
Steatosis Week 48 25.5 (17.0)* 38.5 (30.6) 0.142
Score-no. of subjects ALT (IU/L)
0 (<5%) 0 5 0 0 Baseline 59.4 (46.7) 61.3 (56.2) 0.398
1 (5-33%) 8 1 6 1 Week 48 30.8 (23.6)* 56.9 (54.9) 0.096
2 (33-66%) 8 3 9 5 y-GTP (IU/L)
3 (>66%) 4 1 5 4 Baseline 56.7 (27.0) 57.6 (64.3) 0.221
Improvement-% 65 0.001 30 0.058 0.141 Week 48 33.7 (20.5)* 57.4 (68.6) 0.121
Hepatocellular ballooning FIB-4
Score-no. of subjects Baseline 1.34 (0.82) 1.26 (1.08) 0.277 Data at baseline and week 48
0 (None) 3 10 1 5 Week 48 1.14 (0.69)* 1.38 (1.12) 0.779
are mean (SD)
1 (Few balloon cells) 10 9 14 11 FPG (mg/dl)
2 (Many balloon cells) 7 1 5 4 Baseline 142.8 (23.6) 144.9 (36.0) 0.947 1 Intergroup comparison
Improvement-% 55  0.002 25  0.025 0.098 Week 48 112.4 (20.2)* 124.1 (22.6)* 0.092 performed with Mann-
Lobular inflammation HbA1c (%) Whitney’s U test in
Score-no. of subjects Baseline 8.1(1.1) 8.3(1.3) 0.565 nonparametric parameters or
0 (0 focus) 1 4 0 0 Week 48 6.9 (0.9) 7.4 (0.9)* 0.040 with the two-sample t-test in
1 (<2 foci per 200*field) 11 16 13 14 Body weight (kg) normal distribution
2 (2-4 foci per 200*field) 7 0 7 6 Baseline 79.3 (18.2) 84.7 (25.4) 0.449 . .
3 (>4 foci per 200*field) 1 0 0 0 Week 48 75.2 (17.6)* 85.5 (26.1) 0.154 Internal group comparison
Improvement-% 50  0.003 15  0.655 0.064 BMI between baseline and 48
Fibrosis Baseline 31.0 (6.7) 32.0(8.8) 0.968 weeks performed with the
Sore-no. of subjects Week 48 29.0 (6.2)* 32.3 (9.1) 0.383 Wilcoxon signed-rank test
0 (None) 3 10 2 6
1 (Perisinusoidal or periportal) 7 7 11 7
2 (Perisinusoidal and portal or 8 1 3 3 CON C LUSION
periportal)
3 (Bridging fibrosis) 2 2 3 4 . . . .. . . . . . .
4 (Cirrhosis) 0 0 1 0 Tofogliflozin administration was associated with a significant liver histology
Improvement-% 60 __ 0.001 35 _ 0.096 0.172 improvement compared with glimepiride under similar glucose level reduction
\ T The P values were calculated with the Wilcoxon signed-rank test
& tihl,-r::i ilfse(tlvxg:aen;ggct)up comparison for the effect of treatment (change from baseline) was performed with ° SGLT2 inhibitors may have a hepatoprotective effect and could be
Takeshita Y, et al. NAFLD Summit 2022: P01-03 promising agents in the treatment of type 2 diabetes with NAFLD \
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Primary results from MAESTRO-NASH: a pivotal phase 3 52-week >k

serial liver biopsy study in 966 patients with NASH and fibrosis

- web
> PALES
TRA

Resmetirom Resmetirom Placeb
Endpoints 80 mg P value 100 mg P value SEE80
: =316 =321 (n=318)
the key secondary endpoint (n=316) (n=321)

Both primary endpoints and
NASH resolution” with

=2-point reduction in
NAS and no worsening
of fibrosis

were met with both
resmetirom doses

26% <0.0001 30% <0.0001 10%

=1-stage improvement in
_ _ fibrosis with no worsening 24% 0.0002 26%
endpoints were obtained by  [oilAs

Similar results for both 00001  14%

<0.0001 1%

LDL-C lowering (24 weeks)

*  Multiple biomarker endpoints were met*

+ Resmetirom had a good safely safety profile and was
well-tolerated, with similar numbers of SAEs across groups

baseline fibrosis stage — Anincrease in incidence of diarrhea and nausea in the
resmetirom groups occurred at the beginning of therapy

both central pathologists 2 <UL e

Results were independent
of diabetes status and

Other LB endpoints were

RESULTS

Age, years, mean (SD) 57 (11)
Sex, female, % 56
Ethnicity, white, % 90
BMI 36 (7)
Type 2 diabetes, % 67
Hypertension, % 78
Dyslipidemia, % 71
FibroScan VCTE, kPa 13 (7)
CAP 348 (38)
MRI-PDFF, % fat fraction 18 (7)
LB, NAS =5, % 84
Fibrosis stage, %

F3 62

F2 33

F1B 5

AN\

Harrison S, et al. EASL 2023; GS-001

CONCLUSION

NASH resolution and fibrosis reduction endpoints were achieved with both doses of resmetirom
Resmetirom appeared safe and was generally well-tolerated

These data support the potential for resmetirom treatment to be beneficial for
patients with NASH and liver fibrosis
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A Phase 2a, randomized, active-comparator-controlled, open-label

study to evaluate the efficacy and safety of efinopegdutide in > web
individuals with NAFLD TRA
’b
haracteristics and demographics The LS mean reduction in LFC from baseline was significantly greater with >
efinopegdutide (72.7%; 90% CI: 66.8—78.7) vs. semaglutide (42.3%; 90% CI:
- 36.5-48.1; p<0.001)
SIS eI, 2 SO Median reductions: efinopegdutide 83.8%, semaglutide 44.4%
Hispanic, % 35.2 - Agreater proportion of patients achieved normal LFC (<5%) with
T2D present, % 33.1 efinopegdutide (66.7%) vs. semaglutide (17.8%)
BMI, kg/m2, mean 34.3 «  Greater proportions of patients had LFC reductions of 230%, 250%, and 270%
LEC. %, mean 20.3 with efinopegdutide vs. semaglutide
*  Weight loss was similar (efinopegdutide, 8.5%; semaglutide, 7.1%; p=0.085)

A Diffrence n LS means (0% C) B efinopegdutide (52.4%, 76.6%, 86.2%) vs. semaglutide (13.4%, 39.6%, 64.2%)
oo 04 (#2138 P00 1007 «  There were no meaningful differences in the incidence of AEs (overall, serious,
or T 8199 drug-related, leading to discontinuation)
80T 727% Sl

. 70 70
“l °l CONCLUSION

H
o

40
30

Percent of participants

+  Efinopegdutide 10 mg treatment led to a significantly greater reduction in
LFC than semaglutide 1 mg

ol +  Efinopegdutide may be an effective treatment option for
L patients with NASH

W Efinopegdutide W Semaglutide

O T T T T THHHinH

30
20

LS mean relative reduction in LFC
at Week 24 (%)




Pemvidutide significantly reduces LFC, fibro-inflammation, and body
weight in patients with NAFLD: A 24-week multicenter, randomized,

double-blind, placebo-controlled trial

RESU LTS . . . Pemvidutide, mg Pemvidutide, mg
. e met its primary endpoint at both 12 and 24 N 8 — '8 o
weeks in all groups Change in LFC

8.9 14.7 11.3 1.6 1.2 17.0 15.6

«  Over 90% of subjects achieved 230% LFC reduction and ~50% 2
4.4 466 685 57.1 14.0 56.3 75.2 76.4

achieved LFC normalization” in the 1.8 mg and 2.4 mg groups 45 650 044 850 56 769 923 100
* Across all pemvidutide treatment groups, 84.6% achieved a 00 400 722 700 00 615 846 727
cT1 reduction of 280 ms at week 24 vs. 0% with placebo G DI B SIG TUR T O N

Change in ALT

* Pemvidutide significantly reduced ALT in a dose-dependent 62 -2 138 -136 22  -133 137  -152
manner, particularly in those with baseline ALT 230 IU/L 126 178 -208 270 31 170 177 206

Change in cT1

— All pemvidutide groups achieved mean reductions 217 IU/L

Participants with 80
. . . - ] . . . 7. . 7 . 7 75. 100.
- Patients with and without T2D administered pemvidutide Lol TEmis 00 875 839 8 s R
1.8 mg experienced a weight loss of 7.2% and 5.3%,
Without T2D, % 0.2 34 4.9 3.5 1.2 52 7.2 58

respectively, at 24 weeks = T 2 T 22 T 22 T & | = | =
«  Pemvidutide was well-tolerated

with no serious or severe enheriStics N4 CONCLUSION
AEs related to study drug, and LFC’ o/g m(;an - «  Pemvidutide led to rapid and potent reductions in
low rates of AEs leading to — - LFC, serum ALT, cT1, and body weight and was
treatment discontinuation ° ms/’ mean well-tolerated with low rates of AEs leading to
ALT, IU/L, mean 37 : : :
- treatment discontinuation
NMMMIMIGMILGKity 20, 0 (% 27 @50

Harison S, et al. EASL 2023; 05-063 rispanic, n (%) ATETE A RRRLRLARARALARARARARRRRARARARANANNN
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