
Age-dependent comorbidity profiles and genetic 
disorders in real world MASLD cohorts

Sept 8 2025
Paris, France

Stefano Romeo, MD PhD
Professor in Clinical Diabetology

Karolinska Institute, 
Huddinge, Sweden



Histology:
-Steatosis
-Mallory Bodies
-Necrosis
-Inflammation 
-Fibrosis

Obesity
Women
ALT
Diabetes

Ludwig J Mayo Clin Proc 1980

Nonalcoholic steatohepatitis: Mayo Clinic 
experiences with a hitherto unnamed disease

dyslipidemia



Seppälä-Lindroos Journal of Clinical Endocrinology & Metabolism, 2002

Hepatic triglyceride content directly correlates with fasting 
insulin and serum triglyceride in normoglycemic men 



MASLD is an independent risk factor for diabetes

Yamazaki Diabetes Care 2015



Liver Steatosis is an Independent Predictor
of Atherosclerosis

Case (n=930) vs. control (n=1,624) study from high risk individuals for CAD from Paris, France
*steatosis measured by fatty liver index and included as a continuous variable in the model

C-IMT=carotid intima-media thickness; CAC=coronary artery calcification; hsCRP=hultra sensitive c reactive protein  
Pais Hepatology 2019



Shang et al. Hepatology 2021

Control n=96,313

MASLD cohort n=10,023

Follow-up duration (years from MASLD diagnosis)

C
u

m
u

la
ti

ve
 in

ci
d

e
n

ce
 o

f
ca

rd
io

va
sc

u
la

r
d

is
e

as
e

MASLD predicts of cardiovascular mdisease risk



MASLD is a risk factor for Heart Failure 

R Oh et al Cardiov Diabet 2024



Byrne and Targher J Hep 2020

MASLD clusters with Chronic Kidney Disease



Mancina et al Nat Met 2025

Systemic MASLD



All cause mortality in MASLD

Issa  J hep 2025
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Linear relationship between liver fat, cirrhosis and HCC

Modified from Dongiovanni J Int Med 2014



Lowering Liver Triglycerides Reduces Fibrosis

FIBROSIS IMPROVEMENT

Verrastro O Lancet 2023

FIBROSIS IMPROVEMENT

Harrison NEJM 2024
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p=0.003 p=0.008 E167K TM6SF2p=0.031

n = 1,044

n = 157

TM6SF2 E167K increases liver 
inflammation and fibrosis 

Dongiovanni et al Hepatology 2015NASH= nonalcoholic steato-hepatitis



TM6SF2 E167K decreases the incidence of 
cardiovascular disease in the SOS study

years

HR=0.61 (95% C.I. 0.39-0.95)
p=0.030

EE n= 1,526      1,497         1,276             635            112
EK+KK n=  294         289            250              108   16

EE
EK+KK

Dongiovanni et al Hepatology 2015



TM6SF2 Carriers have lower 
plasma APOB and TGs in the SOS Study 

Non 
Carriers
(n=1,525) 

Carriers 
E167K 
(n=294)

P Value

Triglycerides
(mmol/L)

2.1 + 1.5 1.8 + 1.0 0.006

APOB 
(g/L)

1.24 + 0.3 1.19 + 0.3 0.003

HDL-C
(mmol/L)

1.3 + 0.3 1.3 + 0.3 0.48

Dongiovanni et al Hepatology 2015



TM6SF2 E167K carriers are protected from 
cardiovascular disease at the cost of liver disease



Multi-adiposity-adjusted GWAS identified 37 independent loci for liver triglyceride content and 18 for liver 
inflammation

GWAS on liver fat content with 
different adiposity adjustment

• 37 loci for liver triglycerides

• 17 loci for liver inflammation

Jamialahmadi O 2024



The association between 6 novel loci and hepatic triglyceride content was replicated in independent cohorts

For a total of 26 novel  loci 
associated with MASLD

6 were replicated in 
independent cohorts

Jamialahmadi  Nat Med  2024



Liver lipoproitein retention 
as a paradigm for chronic liver disease

2 Partitioned Polygenic risk score (pPRS) with variant predicted to cause 
lipoprotein retention



The case-control (left) and prospective (right) association between 2 partitioned PDFF-circulating TGs PRS and liver-related, cardiometabolic, and chronic kidney failure traits in the UK Biobank. Effect plot of
the association between concordant and discordant PDFF-circulating TGs PRS with each disease was tested using either logistic (left) or Cox proportional hazard (right) regression analysis adjusted for BMI,
age, sex, age×sex, age2 and age2×sex, first 10 genomic principal components and array batch. X-axis shows either the odds ratio (OR) or hazard ratio (HR). All association analyses have been performed after
excluding individuals with available PDFF.. P-values were not corrected for multiple hypothesis testing. TG: triglyceride; PDFF: proton density fat fraction; HCC: hepatocellular carcinoma; PRS: polygenic risk
scores.

pPRS dissects 2 types of MASLD: a liver specific 
(discordant) and a systemic (concordant)

Jamialahmadi Nat Med  2024



Unsupervised Clustering  identifies two types of MASLD 
with different metabolic features in people with obesity

Raverdy, Tavaglione Nat Med  2024



Raverdy, Tavaglione 
Nat Med  2024

Replication in Independent cohorts



Raverdy, Tavaglione Nat Med  2024

MASLD with different clinical trajectories for CVD and diabetes



https://ulr-metrics.univ-lille.fr/masldclusters/

https://ulr-metrics.univ-lille.fr/masldclusters/
https://ulr-metrics.univ-lille.fr/masldclusters/
https://ulr-metrics.univ-lille.fr/masldclusters/
https://ulr-metrics.univ-lille.fr/masldclusters/
https://ulr-metrics.univ-lille.fr/masldclusters/
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Putative model of the two different types of MASLD

Liver specific MASLD Systemic MASLD 

Jamialahmadi  Nat Med  2024Raverdy, Tavaglione Nat Med  2024



https://doi.org/10.1093/eurheartj/ehaf314


Staging SMD

Romeo, Vidal-Puig, Husain et al Eur Heart J 2025

Systemic Metabolic Disorders



Defining criteria for systemic metabolic disorder Stage 2

Type 2 diabetes
Subclinical 

atherosclerosis

Albuminuria and 
CKD

stages 1-2
MASH/fibrosis

Asymptomatic 
diastolic 

dysfunction

HbA1c
≥48 mmol/mol

Fasting P-glucose
≥7.0 mmol/L

P-glucose
2 h after OGTT
≥11.1 mmol/L

CAC score
>100

Evidence of 
atherosclerosis
by imaging

Estimated GFR 
≥60 mL/min
per 1.73 m2

UACR
3–29 mg/mmol

Echocardiography

P-ALT, P-AST
elevated or
FNI >0.33

F2–F3 by transient 
elastography or 
MRE

F2–F3 by liver 
biopsy

Romeo, Vidal-Puig, Husain et al Eur Heart J 2025



All-cause mortality with Stage 1 or 2 in UKB participants

Adjusted hazard ratio [95% CI]

Romeo, Vidal-Puig, Husain et al Eur Heart J 2025
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