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Diagnóstico e Tratamento do Fígado Gorduroso no 
Diabetes Tipo 2



NAFLD

Esteatose Simples Esteatose
+ Inflamação

Baronização +
Inflamação

Fibrose Cirrose

NAFL NASH

Doença Hepática Gordurosa Não-Alcoólica (DHGNA / NAFLD) 



Esteatose Hepática

- Achado de gotículas de gordura macrovesicular > 5% dos hepatócitos

- Achado indireto de maior conteúdo hepático de gordura por bioiagem (US/RM/CAP)

AASLD, AGA, 2012

Doença Hepática Gordurosa Não-Alcoólica (DHGNA / NAFLD) 



- Esteatose Hepática

- Sinais histológicos de Inflamação, associados

a sinais de injúria hepatocelular (balonização

dos hepatócitos) com ou sem fibrose.

- Ausência de consumo significativo de álcool e

de causas secundárias de esteatose hepática

(uso de corticosteróides, amiodarona,

tamoxifeno, exposição a agentes

petroquímicos, etc)

EASL-EASD-EASO CPG for the management of NAFLD

Esteatohepatite Não-Alcoólica

Doença Hepática Gordurosa Não-Alcoólica (DHGNA / NAFLD) 



Rinella M et al, Hepatology 2023

Novas Definições: Doença Esteatótica Metabólica





Obesidade

Resistência a Insulina

Acúmulo Intrahepático de de Lipídios
Esteatose

Oxidação de Ácidos Graxos

Radicais Livres / Antioxidantes
Stress Oxidativo

Citocinas Pró-Inflamatórias Peroxidação Lipídica

Apoptose
Resposta Inflamatória

Esteatohepatite

Fibrose / Cirrose

DMT2 Síndrome MetabólicaDieta Hipercalórica
Ricas em Frutose
Ricas em Lipídios

Patogênese da DHGNA

Ácidos Graxos Livres



Síndrome Metabólica

Adiposidade DHGNA Hipertensão Hiperglicemia Dislipidemia

Ativação das células estreladas

Fibrose / Cirrose

Ac Grax Livres
Leptina ↑

Adiponectina ↓

Infiltr macrófagos
Estado pró-
inflamatório

Angiotensina II ↑ CTGF ↑
PFGA ↑

EROs ↑ Colesterol ↑

Adaptado de Friedman SL. Physiol Rev 2008;88:125–172, 
Lanthier N, et al. Curr Opin Clin Nutr Metab Care 2009;12:404–411

Patogênese da DHGNA



Eslam et al., Gastroenterology 2020

Arrese et al 2021 Seminars in Liver Disease 2021

Patogênese da DHGNA



História Natural da DHGNA

Fígado Normal

Esteatohepatite Não Alcoólica (NASH)

§ Lesão hepatocellular com balonização
hepatocellular e morte cellular

§ Infiltrado inflamatório

§ Deposição de colágeno (fibrose)

Esteatose
~70%-75%

de todos os pacientes
com DHGNA 

Esteatohepatite
~25%-30%

de todos os pacientes com 
DHGNA 

Rinella ME, et al. JAMA. 2015;313(22):2263-227.



História Natural da DHGNA: Cirrose

Fígado Normal

Fibrose Avançada (F3/F4)
§ Fibrogênese
§ Ativação das células estreladas e produção de 

colágeno levando a fibrose
§ Cirrose que pode progredir para CHC , Falência

Hepatica, Transplante hepático e Morte

NAFL
~70%-75%

de todos os pacientes
com DHGNA 

NASH
~25%-30%

de todos os pacientes
com DHGNA 

F3/F4
~20%

de todos os pacientes com 
DHGNA 

Rinella ME, et al. JAMA. 2015;313(22):2263-227.

20% dos pacientes com NASH são rápidos
progressores para cirrose em 10 anos



Preditores fenotípicos de NASH nos pacientes com DHGNA

Características Desfecho

Idade avançada*1 Maior duração da doença

Sexo2 Mulheres na pós-menopausa apresentam doença mais acelerada

Raça3 ↑ Prevalência, gravidade em Hispânicos e Asiáticos ;
↓ Prevalência e gravidade reduzida e, pacientes afrodescendentes. 

HAS,* obesidade central, dislipidemia
(↑ TG, ↓ HDL), resistência à insulina
/diabetes*4

Síndrome Metabólica aumenta o risco para fibrose avançada (F3) em 66%† se o 
paciente tiver mais que 50 anos, gor obeso e diabético5,6

Razão AST/ALT > 1,7
plaquetas baixas8 Indicadores de cirrose por NASH 

ALT persistentemente elevada 9 Pode estar associada a maior risco de progressão para fibrose avançada. 

*Strongest predictors of advanced disease, regardless of liver enzyme elevation; †Based on ATP III 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

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



História Natural da DHGNA: 
Carcinoma Hepatocelular

Steatosis

NASH ±
F1-F2
fibrosis

HCC

Death/
LTx Cirrhosis

Advanced
F3
fibrosis

12-40%

5-10%

0-50%

8%

13%

25-50%

14%

25%

7%



NAFLD and HCC – the changes in etiology

Younossi Z, et al. Clin Gastroenterol Hepatol 2019

170,540 patients on wait 

list from 2002 to 2017:

28,935 with HCC (17%)

2690 with NAFLD

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

Younoussi et al. 2019

História Natural da DHGNA: 
Carcinoma Hepatocelular

Ø Aproximadamente 3–8% dos pacientes 
com DHGNA evolui para cirrose e risco de 
CHC

Ø 25%-30% dos pacientes com CHC por 
DHGNA não tem cirrose



Bittencourt et al. Liver Transplantation 2016

Hepatites Virais
41%

Álcool
14%

DHGNA
12%

Dç Autoimune 
do Fígado

8%

Atresia biliar
3%

Várias causas
22%

Transplante Hepático no Brasil

História Natural da DHGNA: Cirrose

OPTN: Adult liver transplants in US by etiology 
(2004 - 2014)3

Year

1800

1600

1400

1200

1000

800

600

400

200

0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

N
um

be
r o

f t
ra

ns
pl

an
ts

NASH

HCV

ALD

Cryptogenic

HCV/ALD

Transplante Hepático nos EUA



Year

1800

1600

1400

1200

1000

800

600

400

200

0

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

N
um

be
r o

f t
ra

ns
pl

an
ts

NASH

HCV

ALD

Cryptogenic

HCV/ALD

Transplante Hepático nos EUA Transplante Hepático na Europa
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Haldar D et al. J Hepatol 2019;71:313–22



Mortalidade por causa não hepática

Sanyal et al, NEJM 2021

PROGNÓSTICO
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Outcomes in Nonalcoholic Fatty Liver Disease

Figure 2. Outcomes in NAFLD.

Shown is a Kaplan–Meier time-to-event analysis for patients with early disease (mild fibrosis stage F0 to F2), bridging fibrosis (stage F3), 
and cirrhosis (stage F4). Data for stages F0 to F2 are combined owing to very few events in the individual stages within this grouping. 
Numbers shown in parentheses are the number of events within the interval. The number of censored events is the difference between 
the number at risk at the beginning and at the end of the interval minus the number of events in the interval. Shown are all-cause mortality 
(Panel A), new-onset clinical decompensation events (variceal bleed, ascites, or encephalopathy) (Panel B), hepatocellular carcinoma 
(Panel C), and extrahepatic cancer (Panel D). Widths of confidence intervals have not been adjusted for multiplicity and should not be 
used to infer generalizable effects. Insets show the same data on an enlarged y axis.

C
um

ul
at

iv
e 

Pr
ob

ab
ili

ty

1.00

0.80

0.90

0.70

0.60

0.40

0.30

0.10

0.50

0.20

0.00
0 2 4 6 8 10

0.20

0.10

0.05

0.15

0.00
0 2 4 6 8 10

Years of Follow-up

A Death from Any Cause

Crude hazard ratio: F4 vs. F0–2,
5.6 (95% CI, 2.8–11.5)

Crude hazard ratio: F3 vs. F0–2,
2.8 (95% CI, 1.4–5.4)

F4
F3
F0–2

167
369

1237

125
282
943

85
195
614

51
142
422

26
81

233

0
0
0

No. at Risk

F4
F3
F0–2

No. of Events
4
5
4

3
2
5

2
3
4

0
2
0

0
0
0

4
4
5

C
um

ul
at

iv
e 

Pr
ob

ab
ili

ty

1.00

0.80

0.90

0.70

0.60

0.40

0.30

0.10

0.50

0.20

0.00
0 2 4 6 8 10

0.30

0.10

0.20

0.00
0 2 4 6 8 10

Years of Follow-up

B Hepatic Decompensation Events

Crude hazard ratio: F4 vs. F0–2,
52.8 (95% CI, 15.5–180.2)

Crude hazard ratio: F3 vs. F0–2,
18.3 (95% CI, 5.4–62.6)

F4
F3
F0–2

153
362

1230

110
279
955

71
192
613

42
135
421

20
75

236

0
0
0

No. at Risk

F4
F3
F0–2

No. of Events
4
6
0

4
4
2

3
1
0

1
3
0

0
0
0

5
3
1

C
um

ul
at

iv
e 

Pr
ob

ab
ili

ty

1.00

0.80

0.90

0.70

0.60

0.40

0.30

0.10

0.50

0.20

0.00
0 2 4 6 8 10

0.06

0.04

0.03

0.02

0.01

0.05

0.00
0 2 4 6 8 10

Years of Follow-up

C Hepatocellular Carcinoma

Crude hazard ratio: F4 vs. F0–2,
4.2 (95% CI, 0.4–46.0)

Crude hazard ratio: F3 vs. F0–2,
9.1 (95% CI, 1.8–45.3)

F4
F3
F0–2

165
364

1232

125
277
940

83
191
609

51
140
420

26
79

233

0
0
0

No. at Risk

F4
F3
F0–2

No. of Events
0
2
0

0
1
0

1
2
2

0
1
0

0
0
0

0
0
0

C
um

ul
at

iv
e 

Pr
ob

ab
ili

ty

1.00

0.80

0.90

0.70

0.60

0.40

0.30

0.10

0.50

0.20

0.00
0 2 4 6 8 10

0.25

0.20

0.10

0.05

0.15

0.00
0 2 4 6 8 10

Years of Follow-up

D Extrahepatic Cancer

Crude hazard ratio: F4 vs. F0–2,
1.4 (95% CI, 0.6–3.3)

Crude hazard ratio: F3 vs. F0–2,
1.4 (95% CI, 0.8–2.5)

F4
F3
F0–2

141
313

1128

105
234
846

68
162
547

41
109
367

19
61

197

0
0
0

No. at Risk

F4
F3
F0–2

No. of Events
1
1
9

1
7

12

1
4
2

1
0
1

0
0
0

2
3

13

F4

F3

F0–2

F4

F3

F0–2

F3

F4

F0–2

F3

F4

F0–2

The New England Journal of Medicine 
Downloaded from nejm.org at UFRGS on November 11, 2021. For personal use only. No other uses without permission. 

 Copyright © 2021 Massachusetts Medical Society. All rights reserved. 

n engl j med 385;17 nejm.org October 21, 2021 1567

Outcomes in Nonalcoholic Fatty Liver Disease

Figure 2. Outcomes in NAFLD.

Shown is a Kaplan–Meier time-to-event analysis for patients with early disease (mild fibrosis stage F0 to F2), bridging fibrosis (stage F3), 
and cirrhosis (stage F4). Data for stages F0 to F2 are combined owing to very few events in the individual stages within this grouping. 
Numbers shown in parentheses are the number of events within the interval. The number of censored events is the difference between 
the number at risk at the beginning and at the end of the interval minus the number of events in the interval. Shown are all-cause mortality 
(Panel A), new-onset clinical decompensation events (variceal bleed, ascites, or encephalopathy) (Panel B), hepatocellular carcinoma 
(Panel C), and extrahepatic cancer (Panel D). Widths of confidence intervals have not been adjusted for multiplicity and should not be 
used to infer generalizable effects. Insets show the same data on an enlarged y axis.
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n=1773
Mediana F/U 4 anos

O risco geral de morte aumenta conforme a fibrose hepática

Doença cardiovascular e câncer são causas comuns



DHGNA/MAFLD/MASLD e Síndrome Metabólica

Sheka et al, JAMA 2020

Long-term studies have shown that compared with the gen-
eral population, patients with NAFLD have higher overall and liver-
specific mortality.25 NASH has an annual mortality 1.7 times higher
than NAFLD (25.56 vs 15.44 events per 1000 person-years), and
liver-specific mortality is 15 times higher than in NAFLD (11.77 vs 0.77
events per 1000 person-years).7 Despite increased liver-related mor-
tality, cardiovascular disease is the primary cause of death for pa-
tients with both diagnoses, and increased risk of cardiovascular death
appears to be the most significant factor related to the elevated risk
of all-cause death for patients with NASH.2,26

Clinical Presentation
The majority of patients with NASH are asymptomatic or have non-
specific symptoms such as fatigue or vague abdominal pain. Most
commonly, patients with NASH are identified after workup for un-
related conditions. A right upper quadrant ultrasound or com-
puted tomographic (CT) scan that demonstrates steatosis or labo-
ratory testing that shows elevated transaminases may prompt

further workup for either NAFLD or NASH. If patients have not yet
developed cirrhosis, the physical examination is typically unreveal-
ing or demonstrates central obesity.

Liver ultrasound should be the first imaging study performed
for patients with abnormal liver function test results and clinical con-
cern about hepatic steatosis. Among patients identified as having
steatosis, those who are obese or who have prediabetes or type 2
diabetes, hypertension, hypertriglyceridemia, or metabolic syn-
drome are at higher risk of NASH . Older patients are also more likely
to have NASH than younger patients. However, patients may have
NASH without any of these risk factors.

Defining and Diagnosing NASH
NASH was first described in 1980 and represents a state of chronic
liver inflammation.27 A NAFLD diagnosis requires either radio-
graphic or histologic demonstration of more than 5% hepatic ste-
atosis in the absence of excessive alcohol consumption. In con-
trast, a NASH diagnosis requires a biopsy with histologic examination

Table 1. Comorbid Conditions Associated With Nonalcoholic Steatohepatitis

Condition

% Estimated prevalence

General US population Patients with NAFLD Patients with NASH
Hypertriglyceridemia7,14 25.1 40.7 83.3

Obesity7,15 39.8 51.3 81.8

Dyslipidemia7,16 18.4 69.2 72.1

Metabolic syndrome7,16 34.3 42.5 70.7

Hypertension7,17 29.0 39.3 68.0

Type 2 diabetes7,18 14.0 22.5 43.6

Abbreviations: NAFLD, nonalcoholic
fatty liver disease; NASH,
nonalcoholic steatohepatitis.

Table 2. Nonalcoholic Fatty Liver Disease Activity Scorea

Histologic feature Category Score
Steatosis, % <5 0

5-33 1

34-66 2

>66 3

Hepatocyte ballooning degeneration None 0

Few balloon cells 1

Many balloon cells or prominent ballooning 2

Lobular inflammation None 0

<2 foci per 200 × field 1

2-4 foci per 200 × field 2

>4 foci per 200 × field 3

Sum of steatosis, ballooning,
and lobular inflammation scores

NAS score
(0-8)

Fibrosis (F) grade

None 0

Perisinusoidal or periportal 1

Mild, zone 3, perisinusoidal 1A

Moderate, zone 3, perisinusoidal 1B

Portal/periportal 1C

Perisinusoidal and portal/periportal 2

Bridging fibrosis 3

Cirrhosis 4

Abbreviations: NAS, nonalcoholic
fatty liver disease activity score;
NASH, nonalcoholic steatohepatitis.
a By definition, patients must have

a score of 1 or more in the categories
of steatosis, hepatocyte ballooning
degeneration, and lobular
inflammation to have a diagnosis of
NASH. A score of 5 or more is often
associated with a diagnosis of
NASH, but patients may have NASH
with a score as low as 3. Fibrosis is
scored separately from the NAS.23

Nonalcoholic Steatohepatitis—A Review Review Clinical Review & Education

jama.com (Reprinted) JAMA March 24/31, 2020 Volume 323, Number 12 1177

© 2020 American Medical Association. All rights reserved.
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Michael et al 2021/Rojas et al 2022/Paik et al 2021/Younossi et al 2016

Epidemiologia da DHGNA



Prevalência da Doença Hepática
Gordurosa e DMT2

Younossi. J Hepatology. 2019;71:793

51.8%

56.8%

68.0%

30.4%

52.0%

67.3%

57.9%

Epidemiologia da DHGNA



Mantovani et al., Diabetes Care, 2018

Diabetes Mellitus Tipo 2 como fator de risco para DHGNA



Diabetes Melito e DHGNA/MAFLD/MASLD
Chung W et al. Diabetes and chronic liver diseases

WJH https://www.wjgnet.com 535 September 27, 2020 Volume 12 Issue 9

Figure 1  Impact of diabetes on various stages of chronic liver diseases. NAFLD: Non-alcoholic fatty liver disease; HCV: Hepatitis C virus; ALD: 
Alcoholic liver disease; HCC: Hepatocellular carcinoma.

postulated that the metabolic disturbances associated with DM may favor HCV 
survival as evidenced by reports that insulin resistance positively correlates with HCV 
viral load[10]. Meanwhile, insulin resistance and DM are also increasingly being 
recognized as metabolic extrahepatic manifestations of chronic HCV infection. HCV 
may exert a direct cytopathic effect on pancreatic islets and induce β-cell death via a 
caspase 3-dependent pathway[19,20]. In addition, HCV core protein has been shown to 
promote ubiquitination of insulin receptor substrate (IRS)-1 and -2 in transfected 
hepatoma cells and a transgenic mouse model[21,22], thereby interrupting hepatic insulin 
signaling resulting in hepatic insulin resistance. Finally, dipeptidyl peptidase-4 (DPP-
4) expression was found to be upregulated by HCV nonstructural protein while 
interferon therapy led to decrease serum DPP-4 activity in HCV-infected patients[23,24], 
providing support for another mechanism of HCV-induced insulin resistance via the 
glucagon-like peptide-1 (GLP-1) pathway[25].

DIABETES AND END-STAGE LIVER DISEASES
Once CLD progresses to end-stage liver disease (ESLD), the presence of DM continues 
to predict more severe diseases and worse clinical outcomes. On the one hand, the 
prevalence of DM positively correlates with the severity of liver disease based on the 
Child-Pugh (CP) class or Model for End-Stage Liver Disease (MELD) score[26,27]. On the 
other hand, multiple prospective studies on patients with compensated/ 
decompensated cirrhosis of various etiologies have consistently demonstrated lower 
survival, as much as a 40% reduction in 5 years, in the diabetic group compared to the 
non-diabetic group[28-30]. There is evidence that even the presence of subclinical 
impaired glucose tolerance (IGT) predicts worse short-term and long-term survival in 
cirrhotic patients[29,31,32]. It is noteworthy that the higher mortality in these diabetic 
patients is due not to the classical DM-related micro-/macrovascular diseases, but 
complications of liver failure[33]. Clinically, baseline DM status was shown to be 
independently associated with the development of ascites, renal dysfunction, and 
bacterial infections during long-term follow-up in a cohort of cirrhotic patients with 
chronic HCV infection[34]. DM is also associated with more severe hepatic 
encephalopathy in cirrhotic patients independent of the severity of liver disease[35].

Most importantly, the incidence of hepatocellular carcinoma (HCC) and HCC-

Fígado normal

↑ risco DHGNA           em 2 a 5 
vezes

NASH

Acelera a progressão da fibrose
↑ mortalidade geral em 3 vezes
↑ mortalidade hepática em 22 

vezes

Cirrose

↓ sobrevida geral em 5 anos em 
40%

↑ risco de ascite, IRA, infecções 
bacterianas e encefalopatia

↑ risco e mortalidade de carcinoma 
hepatocelular

Transplante

↑ mortalidade pós-TxH
↑ complicações PO
↑ risco de rejeição

↑ risco de SM                    pós-TXH e de               
DHGNA de novo

Chung et al, World J Hepatol 2020



Gordura no Fígado como Problema de Saúde Global já está presente nas 
manchetes dos principais jornais e revistas 



The global NAFLD policy review and preparedness index: 
Are countries ready to address this silent public health challenge?

NAFLD preparedness index

- Policies

- Guidelines

- Civil awareness

- Epidemiology and data

- NAFLD detection

- NAFLD care management



Non-alcoholic fatty liver disease: A patient guideline

JHEP Reports 2021 vol. 3 j 100322



Non-alcoholic fatty liver disease: A patient guideline

JHEP Reports 2021 vol. 3 j 100322



Public knowledge and attitudes toward liver diseases and liver
cancer in the Brazilian population: a cross sectional study

Causes of cirrhosis and liver cancer

Bittencourt PL et al. The Lancet Regional Health - Americas 2023;23: 100531
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Internet search engines and social media are improving
awareness on non-alcoholic fatty liver disease in Brazil

Bittencourt PL et al. J Hepatol 2022, 77:1207–1230



Testagem da hepatite B 
em grupos de risco 

Testagem prioritária 
de hepatite C 

Estratificação de risco para Consumo 
Prejudicial do Álcool/Dç. Alcoólica do 

Fígado

Estratificação de risco para
EHNA (DMT2, Obesidade, Idade > 50 

anos)

Sinais e Sintomas de Cirrose

Testes rápidos
Anti-VHC

e Anti-VHB

AST / ALT
Métodos

Não 
Invasivos

Laboratoriais
APRI
FIB-4

Atenção Intermediária

Centros de Referência na Linha 
de Cuidado de Hepatites Virais

Transplante Hepático

Fibrose Avançada
Cirrose Compensada

Alta Complexidade

Atenção Intermediária
Centros de Referência de 

Gastroenterologia e
Hepatologia

Atenção Primária

LINHA DE CUIDADO DA CIRROSE (DHGNA) NO SUS

História Familiar
de Cirrose / CHC

Cirrose
Descompensada

Procedimentos de 
Endoscopia e Radiologia 

Intervencionista 

Tratamento Multidisciplinar do 
CHC

Tratamento Sistêmico do CHC 
BCLC  C 

Tratamento de Suporte  CHC 
BCLD  D

Carcinoma Hepatocelular

Rastreamento 
do CHC

Cirrose
Descompensada

CACON / UNACON

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



Targeting the Patient… IDENTIFICANDO O PACIENTE DE RISCO



IDENTIFICANDO O PACIENTE DE RISCO



Enzimas Hepáticas : Inadequadas para identificar DHGNA/NASH

• Na DHGNA, ALT não é indicativa nem preditiva de NASH ou estágio de 
fibrose:

• ALT normal não exclui NASH/doença progressiva
• ALT elevada não pode prever NASH ou fibrose
• ALT ou AST não sensível para NAFLD/NASH
• ALT ou AST normais e doença progressiva são frequentes no DMT2

Mofrad. Hepatology. 2003;37:1286. 2. Younossi. Am J Gastroenterol. 2020;00:1.

ALT anormal pode justificar a investigação para DHGNA, mas não é 
sensível para confirmar, descartar ou caracterizar DHGNA



Identificando DHGNA: Ultrassonografia

Esteatohepatite
“NASH”

CirroseFígado Normal Esteatose
“NAFL”

Esteatose com 
inflamação significativa

e balonização

Fibrose progressiva, 
cirrose e CHC

Esteatose com 
inflamação ausente ou

minima sem balonizacao

Younossi. J Hepatol. 2019;70:351. Kabbany. Am J Hepatol. 2017;112:581. 

A ultrassonografia pode identificar fígado gorduroso (esteatose), mas não pode 
distinguir esteatose vs. NASH vs. fibrose/cirrose precoce



prognóstico

NASH Grau/EstadiamentoEsteatose vs. NASH

diagnóstico

Biópsia hepatica permanece sendo padrao-ouro para diferenciar
Esteatose de NASH e estadiar DHGNA

USO DE SISTEMAS DE ESTADIAMENTO

INFLAMACAO LOBULARGRAU DE ESTEATOSE BALONIZACAO FIBROSE



Métodos Não Invasivos de Imagem:
Ultrassonografia/TC/RM

Elastografia hepática
- Ultrassônica: 
- Ressonância magnética

Métodos Não Invasivos Laboratoriais

Contagem de plaquetas
AST, ALT, BT, Albumina
Marcadores de Fibrose

Cardoso AC, Villela-Nogueira CA, de Figueiredo-Mendes C, Leão Filho H, Silva RA, Tovo CV, Perazzo H, 
Matteoni AC, de Carvalho-Filho RJ & Bittencourt PL. Ann Hepatol 2021

IDENTIFICANDO O PACIENTE DE RISCO



Métodos Não Invasivos

§ Enhanced Liver Fibrosis 

Test1 (not available in US)

§ NIS4

§ ADAPT/Pro-C33

(not available in US)

§ FibroSure1

§ Hepascore

§ Fibrosis-4 (FIB-4)1,2

§ NAFLD fibrosis score1,2

§ AST/platelet ratio index1

§ Transient elastography 
(eg, FibroScan)1,2

§ 2D shear wave elastography4
§ Magnetic resonance 

elastography1
§ Corrected T1 (Liver 

MultiScan)5,6
§ MRI-PDFF7
§ FAST score8

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].

Simples Patenteados Elastografia

Escores Clínicos e Laboratoriais Imagem

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Métodos Não Invasivos Laboratoriais estão disponíveis no SUS



Shah et al. Clin Gastroenterol Hepatol 2009

Métodos Não Invasivos: FIB-4



Journal of Hepatology 2021 vol. 75 j659–689 

INVESTIGAÇÃO DE PACIENTES COM SUSPEITA DE 
DHGNA/MAFLD/MASLD



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. 

ESTRATITIFACAO DE RISCO DE DHGNA NA DMT2



INVESTIGAÇÃO DE PACIENTES COM SUSPEITA DE 
DHGNA/MAFLD/MASLD

Tomah et al, Clin Endocrinol Metabol 2020

Table 2 Demographic- and serum-based biomarkers for fibrosis staging
Biomarker Components Cut-offs to rule out/in

advanced fibrosis

FIB-4 index [58] Age, AST, ALT, and platelets < 1.3 > 2.67

NAFLD fibrosis score
[58]

Age, BMI, IFG and diabetes, AST-to-ALT ratio, platelets, and albumin < - 1.455
> 0.676

Enhanced liver fibrosis
test [59]

Age, hyaluronic acid, aminoterminal propeptide of type III collagen, and tissue inhibitor of
matrix metalloproteinase 1

≥9.8

Abbreviations: BMI Body mass index, IFG Impaired fasting glucose, AST Aspartate aminotransferase, ALT Alanine aminotransferase, FIB Fibrosis index
NFS is calculated using the formula: NFS = − 1.675 + 0.037 – age (years) + 0.094 – BMI (kg/m2) + 1.13 × IFG/diabetes (yes = 1, no = 0) + 0.99 × AST/ALT ratio – 0.013 ×
platelet count (× 109/l) – 0.66 × albumin (g/dl). (https://nafldscore.com/)
FIB-4 is calculated using the formula: FIB-4 = Age (years) × AST (U/L)/[PLT(109/L) × ALT1/2 (U/L)] (https://www.hepatitisc.uw.edu/page/clinical-calculators/fib-4)

Fig. 3 Proposed algorithm to screen patients with type 2 diabetes for NAFLD
Patients with type 2 diabetes and suspected NAFLD can be risk-stratified using a combination of noninvasive scores/imaging. Indeterminate- and
High-risk patients can then be prioritized for specialty referral for further investigation. 1Cut-off values reported by Angulo et al. [58]. NFS is
calculated using the formula: NFS = −1.675 + 0.037 – age (years) + 0.094 – BMI (kg/m2) + 1.13 × IFG/diabetes (yes = 1, no = 0) + 0.99 × AST/ALT
ratio – 0.013 × platelet count (×109/l) – 0.66 × albumin (g/dl). (https://nafldscore.com/). FIB-4 is calculated using the formula: FIB-4 = Age
(years)×AST (U/L)/[PLT(109/L)×ALT1/2 (U/L)] (https://www.hepatitisc.uw.edu/page/clinical-calculators/fib-4). 2Cut-off values reported by Tapper et al.
[52]. 3Rosenberg et al. [59]. Abbreviations: T2D, type 2 diabetes; NAFLD, nonalcoholic fatty liver disease; US, ultrasonography; ALT, alanine
aminotransferase; FIB-4, fibrosis index-4; NFS, NAFLD fibrosis score; VCTE, vibration-controlled transient elastography; ELF, enhanced liver fibrosis;
MRE, magnetic resonance elastography; HCC, hepatocellular carcinoma; FDA, US food and drug administration.

Tomah et al. Clinical Diabetes and Endocrinology             (2020) 6:9 Page 5 of 11

DM2 screening para DHGNA

ALT elevada ou esteatose US

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

Baixo risco                
FIB-4 < 1,3

NFS < -1,4555

Sem fibrose avançada
MEV e Reavaliar Periodicamente

Encaminhar ao hepatologista

Risco intermediário ou indeterminado
Alto risco           
FIB-4 > 2,67

NFS > 0,676

ET < 7,9 kPa ET > 12 kPaET falha ou intermediário

ELF, ElastoRM, biópsia hepática Fibrose avançada
Tratamento específico quando 
disponível; screening para HCC



Esteatose Simples

NASH sem fibrose ou F1

NASH COM F2-F3

NASH com cirrose

Reavaliação a cada 2-5 anos ou anual na 
presença de DMT2 ou DCV

Reavaliação a cada ano ou na presença 
de DMT2 ou DCV

Reavaliação a cada 6-12 meses 
eventualmente com maior na presença de 
DMT2 ou doenca cardiovascular
Considerar rastreamento semestral de 
CHC (mandatório em pacientes com 
cirrose)

Reavaliação a cada 6 meses com 
rastreamento de CHC

Atenção Prim
aria          Interm

ediária
Terciária

INVESTIGAÇÃO DE PACIENTES COM SUSPEITA DE 
DHGNA/MAFLD/MAFLD



AASLD Practice Guidance 2023

DHGNA NutricionistaHepatologista

Clínico
Endocrinologista

Estratificação de Risco
Tratamento das Comorbidades

Avaliação individualizada de cofatores
Mudanças de estilo 

de vida

Terapias direcionadas 
ao fígado

Identificação de 
comorbidades 

adicionais
Manejo da fibrose 

avançada
RCTs

Anamnese nutricional
Estabelecimento de metas
Identificação de barreiras

Encaminhamento 
psicológico SN
Seguimento 
nutricional

Cardiologista

Psicólogo 
Psiquiatra

Controle do Peso

Abordagem da DHGNA: Muldidisciplinar



§ Restrição de calorias para 1.200-1.800 kcal/dia ou com deficit de 500-
750 kcal/dia (obesidade e sobrepeso)

§ Dieta sugerida: padrão mediterrâneo pobre em gorduras e 
carbohidratos de acordo com status sócio-econômico e preferências do 
paciente

§ Composição de dieta rica em fibras e vegetais, com redução no 
consumo de alimentos/bebidas com sucrose e frutose e moderação no 
consumo de carbohidratos complexos (40% das calorias)

Rinella ME. Nat Rev Gastroenterol Hepatol, 2016

§ Limitação no consumo de gordura saturada e trans e alimentos ricos em colesterol 

§ Estimular consumo de alimentos ricos em ácidos graxos poli-insaturados e omega-3

§ Desestimular consumo de álcool

§ Desestimular consumo de alimentos processados

§ Na ausência de contraindicações, estimular uso de café

Abordagem da DHGNA: Orientações Nutricionais



Hannah Jr WN. Clin Liver Dis, 2016

Fibrose 
(45%)

Resolução da 
NASH (64-90%) 

Balonização/Inflamação
(41%-100%)

Esteatose
(35%-100%)

Perda de peso ≥ 10%

Perda de peso ≥ 7%

Perda de peso ≥ 5%

Perda de peso ≥ 3%

Perda Ponderal: Qualquer perda é melhor que nenhuma



Abordagem da DHGNA: Orientações Nutricionais



§ Preferência por exercícios aeróbicos

§ Aumentar frequência e intensidade de acordo com a tolerância e condições clínicas

§ Programa ideal:

§ Treinamento cardiovascular 5x/semana

§ Treinamento de resistência ≥2x/semana

§ 150 -300 minutos/semana com intensidade moderada

§ 75-150 minutos/semana com atividade intensa

Rinella ME. Nat Rev Gastroenterol Hepatol, 2016

Atividade Física: Qualquer exercício é melhor 
que o sedentarismo



Tratamento farmacológico deve ser indicado em pacientes não respondedores a MEV com:

• - Progressão de esteatohepatite (F2-F4)

• - Esteatohepatite em estágios iniciais (F0-F1) com alto risco de progressão (idade > 50 

anos, DMT2, SM, ALT elevada)

• - Esteatohepatite com atividade necroinflamatória  acentuada

Cirurgia bariátrica e uma opção terapêutica para pacientes não respondedores a MEV e 

tratamento farmacológico, sendo contraindicada na presença de cirrose descompensada

Abordagem da DHGNA



EFEITO DAS MEDICACOES DISPONIVEIS PARA TRATAMENTO DA 
DHGNA EM DESFECHOS CLINICOS RELEVANTES

Drogas Desfechos Clínicos EC Benefícios CV

Vitamina E NAFL/ NASH? AVCH -

Sem efeito na fibrose Neo de próstata

Pioglitazona1 NAFL/NASH Peso/ICC +

Fibrose ? DMO

Liraglutida1,2 NAFL/ Fibrose ? GI / PA +

Semaglutida1,2 NAFL/NASH / Fibrose ? GI / PA +

Tirzepatida1,2 NAFL GI / PA ?

SGLT2i1 NAFL ITU /    DMO +

Desidratação +

AASLD Practice Guidance on the clinical assessment and management of nonalcoholic fatty 
liver Disease. Hepatology  2023



RECOMENDAÇÕES PARA TRATAMENTO FARMACOLÓGICO DA 
DHGNA

AASLD Practice Guidance on the clinical assessment and management of nonalcoholic fatty 
liver Disease. Hepatology  2023

1 - Não existe tratamento farmacológico recomendado pela FDA para DHGNA, mas
drogas aprovadas para tratamento das comorbidades associadas podem exibir
benefícios potenciais para tratamento da doença
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 não 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 não devem ser usadas para

tratamento da DHGNA por não se associarem a melhora histológica



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 DMT2 NA DHGNA



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 DISLIPIDEMIA NA DHGNA



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



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

DROGAS EMERGENTES PARA O TRATAMENTO DA DHGNA



Estudos em andamento de Fase III para DHGNA Estudos Combo em andamento para DHGNA

DROGAS EMERGENTES PARA O TRATAMENTO DA DHGNA

EASL Liver Meeting Postgraduate Course Syllabus 2023



Sodium-glucose cotransporter 2 inhibitor versus sulfonylurea in 
patients with type 2 diabetes and nonalcoholic fatty liver disease

Takeshita Y, et al. NAFLD Summit 2022; P01-03

Histologic features Tofogliflozin
(n=20)

Glimepiride
(n=20)

P value 
(Tofogliflozin

vs. 
Glimepiride)‡

Before After P Value† Before After P Value†

Steatosis
Score-no. of subjects

0 (<5%) 0 5 0 0
1 (5-33%) 8 11 6 11
2 (33-66%) 8 3 9 5
3 (>66%) 4 1 5 4

Improvement-% 65 0.001 30 0.058 0.141
Hepatocellular ballooning
Score-no. of subjects

0 (None) 3 10 1 5
1 (Few balloon cells) 10 9 14 11
2 (Many balloon cells) 7 1 5 4

Improvement-% 55 0.002 25 0.025 0.098
Lobular inflammation
Score-no. of subjects

0 (0 focus) 1 4 0 0
1 (<2 foci per 200*field) 11 16 13 14
2 (2-4 foci per 200*field) 7 0 7 6
3 (>4 foci per 200*field) 1 0 0 0

Improvement-% 50 0.003 15 0.655 0.064
Fibrosis
Sore-no. of subjects

0 (None) 3 10 2 6
1 (Perisinusoidal or periportal) 7 7 11 7
2 (Perisinusoidal and portal or 

periportal)
8 1 3 3

3 (Bridging fibrosis) 2 2 3 4
4 (Cirrhosis) 0 0 1 0

Improvement-% 60 0.001 35 0.096 0.172
† The P values were calculated with the Wilcoxon signed-rank test
‡ The between-group comparison for the effect of treatment (change from baseline) was performed with 
the chi-square test

CONCLUSION
• Tofogliflozin administration was associated with a significant liver histology 

improvement compared with glimepiride under similar glucose level reduction

• SGLT2 inhibitors may have a hepatoprotective effect and could be                
promising agents in the treatment of type 2 diabetes with NAFLD

Histologic variables Tofogliflozin (n=20) Glimepiride (n=20) P value
NAS
Baseline 4.40 (1.76) 4.50 (1.19) 0.834
Week 52 2.35 (2.57)* 3.90 (1.51)* 0.003†

AST (IU/L)
Baseline 42.4 (28.5) 39.7 (35.4) 0.602
Week 48 25.5 (17.0)* 38.5 (30.6) 0.142

ALT (IU/L)
Baseline 59.4 (46.7) 61.3 (56.2) 0.398
Week 48 30.8 (23.6)* 56.9 (54.9) 0.096

γ-GTP (IU/L)
Baseline 56.7 (27.0) 57.6 (64.3) 0.221
Week 48 33.7 (20.5)* 57.4 (68.6) 0.121

FIB-4
Baseline 1.34 (0.82) 1.26 (1.08) 0.277
Week 48 1.14 (0.69)* 1.38 (1.12) 0.779

FPG (mg/dl)
Baseline 142.8 (23.6) 144.9 (36.0) 0.947
Week 48 112.4 (20.2)* 124.1 (22.6)* 0.092

HbA1c (%)
Baseline 8.1 (1.1) 8.3 (1.3) 0.565
Week 48 6.9 (0.9)* 7.4 (0.9)* 0.040

Body weight (kg)
Baseline 79.3 (18.2) 84.7 (25.4) 0.449
Week 48 75.2 (17.6)* 85.5 (26.1) 0.154

BMI
Baseline 31.0 (6.7) 32.0 (8.8) 0.968
Week 48 29.0 (6.2)* 32.3 (9.1) 0.383

Data at baseline and week 48 
are mean (SD) 

† Intergroup comparison 
performed with Mann-
Whitney’s U test in 
nonparametric parameters or 
with the two-sample t-test in 
normal distribution 

* Internal group comparison 
between baseline and 48 
weeks performed with the 
Wilcoxon signed-rank test



Primary results from MAESTRO-NASH: a pivotal phase 3 52-week 
serial liver biopsy study in 966 patients with NASH and fibrosis

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

• Both primary endpoints and 
the key secondary endpoint 
were met with both 
resmetirom doses

• Similar results for both 
endpoints were obtained by 
both central pathologists

• Results were independent 
of diabetes status and 
baseline fibrosis stage

• Other LB endpoints were 
also met, including NASH 
resolution* and fibrosis 
reduction (combined), and a 
2-stage reduction in fibrosis

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

Baseline characteristics N=966

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

RESULTS

• Multiple biomarker endpoints were met�

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

– An increase in incidence of diarrhea and nausea in the 
resmetirom groups occurred at the beginning of therapy

Endpoints
Resmetirom

80 mg
(n=316)

P value
Resmetirom

100 mg
(n=321)

P value Placebo
(n=318)

NASH resolution* with 
≥2-point reduction in 
NAS and no worsening 
of fibrosis

26% <0.0001 30% <0.0001 10%

≥1-stage improvement in 
fibrosis with no worsening 
of NAS

24% 0.0002 26% <0.0001 14%

LDL-C lowering (24 weeks) -12% <0.0001 -16% <0.0001 1%



A Phase 2a, randomized, active-comparator-controlled, open-label 
study to evaluate the efficacy and safety of efinopegdutide in 
individuals with NAFLD

Romero Gomez M, et al. EASL 2023; OS-060

RESULTS

CONCLUSION
• Efinopegdutide 10 mg treatment led to a significantly greater reduction in 

LFC than semaglutide 1 mg
• Efinopegdutide may be an effective treatment option for 

patients with NASH

Relative reduction in LFC from baseline to week 24

Characteristic N=145

Sex, male, % 55.2

Hispanic, % 35.2

T2D present, % 33.1

BMI, kg/m2, mean 34.3

LFC, %, mean 20.3

Baseline characteristics 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)

• Median reductions: efinopegdutide 83.8%, semaglutide 44.4%
• A greater proportion of patients achieved normal LFC (<5%) with 

efinopegdutide (66.7%) vs. semaglutide (17.8%)
• Greater proportions of patients had LFC reductions of ≥30%, ≥50%, and ≥70% 

with efinopegdutide vs. semaglutide
• Weight loss was similar (efinopegdutide, 8.5%; semaglutide, 7.1%; p=0.085)
• LFC reduction by weight loss category (≤5%, 5–10%, >10%) was greater with 

efinopegdutide (52.4%, 76.6%, 86.2%) vs. semaglutide (13.4%, 39.6%, 64.2%)
• There were no meaningful differences in the incidence of AEs (overall, serious, 

drug-related, leading to discontinuation)



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

RESULTS

CONCLUSION
• Pemvidutide led to rapid and potent reductions in 

LFC, serum ALT, cT1, and body weight and was 
well-tolerated with low rates of AEs leading to 
treatment discontinuation

• Pemvidutide met its primary endpoint at both 12 and 24 
weeks in all groups 

• Over 90% of subjects achieved ≥30% LFC reduction and ~50% 
achieved LFC normalization* in the 1.8 mg and 2.4 mg groups

• Across all pemvidutide treatment groups, 84.6% achieved a 
cT1 reduction of ≥80 ms at week 24 vs. 0% with placebo

• Pemvidutide significantly reduced ALT in a dose-dependent 
manner, particularly in those with baseline ALT ≥30 IU/L

– All pemvidutide groups achieved mean reductions ≥17 IU/L
• Patients with and without T2D administered pemvidutide

1.8 mg experienced a weight loss of 7.2% and 5.3%, 
respectively, at 24 weeks

• Pemvidutide was well-tolerated,
with no serious or severe 
AEs related to study drug, and 
low rates of AEs leading to 
treatment discontinuation

Week 12 Week 24

PBO
Pemvidutide, mg

PBO
Pemvidutide, mg

1.2 1.8 2.4 1.2 1.8 2.4
Change in LFC
Absolute reduction, % 0.2 8.9 14.7 11.3 1.6 11.2 17.0 15.6
Relative reduction, % 4.4 46.6 68.5 57.1 14.0 56.3 75.2 76.4
30% reduction, % 4.2 65.0 94.4 85.0 5.6 76.9 92.3 100
50% reduction, % 0.0 40.0 72.2 70.0 0.0 61.5 84.6 72.7
Normalization*, % 0.0 20.0 55.6 50.0 0.0 30.8 53.8 45.5
Change in ALT
All participants, IU/L -6.2 -11.2 -13.8 -13.6 -2.2 -13.3 -13.7 -15.2
Baseline ALT ≥30 IU/L -12.6 -17.8 -20.8 -27.0 -3.1 -17.0 -17.7 -20.6
Change in cT1
Participants with 80 
ms cT1 reduction, % 0.0 87.5 83.3 85.7 0.0 85.7 75.0 100.0

Weight loss
Without T2D, % 0.2 3.4 4.9 3.5 1.2 5.2 7.2 5.8
With T2D, % 0.5 3.3 3.8 4.4 3.4 4.3 5.3 3.5

Harrison S, et al. EASL 2023; OS-063

Baseline characteristics N=94

BMI, kg/m2, mean 36

LFC, %, mean 22

cT1, ms, mean 920

ALT, IU/L, mean 37

T2D, n (%) 27 (29.0)

Hispanic, n (%) 71 (75.5)



NÚCLEO TELESSAUDE BAHIA

Secretaria da Saúde, 4ª Avenida, 400, Centro 
Administrativo da Bahia/CAB, 1º andar -
Salvador/BA. Tel.: 3115-9650

Obrigado
Paulo L Bittencourt
plbbr@uol.com.br


