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COMPLICANZE EPATICHE



Targher et al. N Engl J Med 2025;393:683-98.

Natural History of 
Steatotic Liver Disease 

and MASLD

• Dynamic process where a minority of 
patients progress from MASLD to MASH, 
which involves inflammation and liver cell 
damage.

• Fibrosis, the main predictor of severe 
outcomes, develops in MASH and can lead 
to cirrhosis, liver decompensation, and 
hepatocellular carcinoma (HCC).

• Progression is not always linear: it can be 
bidirectional



Progression of non-alcoholic fatty liver disease and long-term outcomes: A 
nationwide paired liver biopsy cohort study

N = 718 adults with non-cirrhotic NAFLD and paired liver biopsies. 
Between 11.7-12.5 median years of follow-up after 2nd biopsy. 

Simon TG, et al. J Hepatol. 2023 Dec;79(6):1366-1373.
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Type 2 diabetes, hepatic decompensation, and hepatocellular carcinoma in patients with 
non-alcoholic fatty liver disease: an individual participant-level data meta-analysis

Huang DQ et al. Lancet Gastroenterol Hepatol 2023; 8: 829–36

• Meta-analysis of individual 
participant-level data from six 
cohorts in the USA, Japan, 
and Turkey: 2016 participants 
(736 with type 2 diabetes; 
1280 without type 2 diabetes)

• Included participants had 
magnetic resonance 
elastography between Feb 27, 
2007, and June 4, 2021.
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KEY POINT - 1

• People with hepatic steatosis are at an increased risk of developing cirrhosis and 
hepatocellular carcinoma. 

• About 10-20% of people with MASH can progress to decompensated cirrhosis and the 
severity of hepatic fibrosis is an important predictor of adverse liver-related outcomes. 

• In this respect, fibrosis stages F3 (severe fibrosis) and F4 (cirrhosis) were associated with 
increased risks of liver-related complications and death

• Furthermore, in patients with hepatic fibrosis, the presence of diabetes strongly increases 
this risk.



COMPLICANZE EXTRA-EPATICHE



Mantovani A, et al. Metabolism. 2020 Oct;111S:154170.
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• 36 longitudinal studies with aggregate data on 5,802,226
middle-aged individuals (mean age 53 years [SD 7]) and
99,668 incident cases of fatal and non-fatal CVD events
over a median follow-up of 6.5 years (IQR 5·0–10·2).

• NAFLD was diagnosed by imaging, International
Classification of Diseases codes, or liver biopsy.

• The primary outcomes were CVD death, non-fatal CVD
events, or both.

Mantovani A et al. Lancet Gastroenterol Hepatol. 2021;6:903-913.

Non-alcoholic fatty liver disease and risk of fatal 
and non-fatal cardiovascular events: an updated 

systematic review and meta-analysis

HR 1.45 (1.31-1.61)



Mantovani A et al. Lancet Gastroenterol Hepatol. 2021;6:903-913.

Non-alcoholic fatty liver disease and risk of fatal and non-fatal cardiovascular events: an 
updated systematic review and meta-analysis

HR 2.50 (1.68-3.72)



MR analyses using summary‐level data to assess the association between genetically predicted NAFLD (i.e., chronically elevated 
serum alanine aminotransferase levels [cALT], imaging‐based and biopsy‐confirmed NAFLD) and risk of CAD.

Relationship between NAFLD and coronary artery disease: 
A Mendelian randomization study

Ren Z et al. Hepatology. 2023;77:230-238



Mantovani A, et al. Metabolism. 2020 Oct;111S:154170.



NAFLD and risk of incident diabetes mellitus 

Mantovani A et al. Gut. 2021 May;70(5):962-969. 

A meta-analysis of 33 observational studies with 501,022 individuals (30.8% with NAFLD) and 27,953 cases of 
incident diabetes over a median of 5 years. 

• Patients with NAFLD had a higher 
risk of incident diabetes than those 
without NAFLD (n=26 studies; 
random-effects HR 2.19, 95% CI 
1.93 to 2.48; I2=91.2%)

Random-effects HR 2.19 (95% CI 1.93-2.48)



Severe forms of NAFLD and risk of incident diabetes mellitus 
A meta-analysis of 33 observational studies with 501,022 individuals (30.8% with NAFLD) and 27,953 cases of 

incident diabetes over a median of 5 years. 

• This risk markedly increased 
across the severity of liver 
fibrosis (n=5 studies; random-
effects HR 3.42, 95% CI 2.29 to 
5.11; I2=44.6%)

• Patients with more ’severe’ 
NAFLD were also more likely to 
develop incident diabetes 
(n=9 studies; random-effects 
HR 2.69, 95% CI 2.08 to 3.49; 
I2=69%). 

Mantovani A et al. Gut. 2021 May;70(5):962-969. 



Association estimates of NAFLD with diabetes mellitus- MR

Liu Z et al. Metabolism. 2022 Oct;135:155270. 

Mendelian randomization (MR) analysis: Genetic instrumental variables for NAFLD (54 SNPs were used as instrumental 
variables for NAFLD) and eligible extrahepatic diseases, including T2DM, were retrieved from the corresponding 

genome-wide association analyses.   

B. Validation analysis based on genetic instrumental variables from the imaging cohortA. Validation analysis based on genetic instrumental variables from the biopsy cohort



Mantovani A, et al. Metabolism. 2020 Oct;111S:154170.



Mantovani A et al. Gut 2022;71:156–162. 

13 studies with 1,222,032 
individuals (28.1% with NAFLD) and 
33,840 cases of incident CKD stage 

≥3 over a median follow-up of 9.7 
years

Non-alcoholic fatty liver disease and risk of incident chronic kidney 
disease: an updated meta-analysis 

HR 1.43 (1.33-1.54); I2=60.7% 



Dynamic changes in eGFR during the follow-up based on histological outcome

Vilar-Gomez E et al. Aliment Pharmacol Ther. 2017;45(2):332-344. 

Post hoc analysis: 261 patients with biopsy-proven NASH treated with lifestyle modifications during 52 weeks. 

Note 1: One-point of fibrosis improvement 
was defined as a decrease of at least 1 point 
in the fibrosis score.

Note 2:  lifestyle modifications = low-fat diet 
that was750 kcal/day less than their daily 
energy need + physical activities, particularly 
walking, toat least 200 min/week, 



KEY POINT - 2

• MASLD increases the risk of fatal and nonfatal 
cardiovascular disease events by a factor of 1.5 
independent of traditional risk factors; notably, this 
risk increases further with more severe liver 
disease, especially in persons with higher stages of 
fibrosis.

• Recent meta-analyses showed that MASLD is also 
associated with an increased risk of type 2 diabetes 
and CKD.

Targher et al. N Engl J Med 2025;393:683-98.



Journal of Hepatology 2024; 81: 492–542



CONCLUSIONS
• MASLD is a multisystem disease that has become a public-health problem worldwide. 

• MASLD is associated with an increased risk of hepatic complications, such as 
decompensated cirrhosis, and hepatocellular carcinoma. 

• The presence of diabetes strongly increases such risk.

• MASLD is also associated with an increased risk of extra-hepatic complications, such as 
CVD, CKD and type 2 diabetes. 

• Addressing the growing clinical burden of MASLD requires the assembly of a 
multidisciplinary working group and framework to develop and embrace new collaborative 
ways of working to deliver holistic, person-centered care and treatment of patients with 
MASLD.
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