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– Transplantation

– Extrahepatic associations: CVD/T2DM etc. 

• Economic burden and quality of life



MAFLD

Eslam M, et al. J Hepatol. 2020 Jul;73(1):202-209.

The spectrum of MAFLD



MAFLD prevalence 



Prevalence of MAFLD

Younossi Z et al., Nat Rev Gastroenterol Hepatol. 2018 Jan;15(1):11-20.Younossi ZM et al. Hepatology. 2016;64(1):73-84. 

North America 
24.13%

South America 
30.45%

Europe
23.71%

Asia
27.37%

Africa
13.48%

Middle East
31.79%

Worldwide prevalence of 

MAFLD is 25%

Worldwide prevalence of

MAFLD among people

with T2DM is 55.5%

Worldwide prevalence

of MAFLD among

children is 7.6%



The Global Prevalence of MAFLD in Diabetics
• Systematic review of 88,978 diabetics from 28 countries

– Overall global MAFLD prevalence among diabetics was 57.80% (95% CI: 53.88% –61.62%) 

– Overall prevalence of NASH among biopsied diabetics was 65.26% (95% CI: 51.73-76.71)

– Prevalence of NASH in the patient population with T2D is 36.16% (95% CI:28.03–44.29) 

– Overall prevalence of advanced fibrosis (fibrosis ≥ F3) 15.05% (95% CI: 8.17-26.08)

WHO Sub-Regions

Golabi P, et al. AASLD 2017

Mean BMI
N Prevalence (95% CI)

Overall 73 57.56 (53.03-61.96)

Lean, BMI ≤ 25 kg/𝑚2 9 53.88 (44.57-62.92)

Overweight, 25<BMI<30 kg/𝑚2 42 58.18 (53.36-62.84)

Obese, BMI ≥ 30 kg/𝑚2 22 57.86 (46.13-68.77)

For Asian, lean: BMI ≤ 23, overweight: 23< BMI< 27.4, and obese: BMI ≥ 27.5

MAFLD Prevalence among T2DM Stratified by BMI



1. Younossi ZM, et al. Nat Rev Gastroenterol Hepatol. 2017; 2. Ong JP, et al. Obes Surg. 2005,  3. Morita S. Obes Surg. 2015; 4. Praveenraj P, et al. Obes Surg. 2015.
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Why does MAFLD occur?

Eslam M, et al. Gastroenterology. 2020 May;158(7):1999-2014.e1.



Burden of obesity and diabetes mellitus

Shekar M, Popkin B. Obesity: health and economic consequences of an Impending global Challenge. 2020. DF Diabetes Atlas. IDF diabetes atlas, 9th edn. Brussels and Belgium; 2019. 

Overweight/Obesity
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Diabetes mellitus

1.9 Billion Adults Overweight

 Of these 600 Million Adults are Obese

 42 Million Overweight Obese Infants & Young Children

 70 Million Young Children Obese by 2025

(1980-2016)



Lean MAFLD
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Follow Up (years)

Survival free of liver transplantation is lower in lean 

MAFLD 

Dela Cruz AC, et al.Gastroenterology 2014;146:S-909.

40% of the MAFLD population is not obese

Eslam M, et al. Lancet Gastroenterol Hepatol. 2020.

Ye Q, et al.Lancet Gastroenterol Hepatol . 2020 May 12;S2468-1253(20)30077-7.



The insufficient physical activity

Men Women

Global age-standardised prevalence of insufficient physical activity was 27·5% in 2016, 23·4% in men vs 31·7% in women. 

The highest levels in 2016, were in women in Latin America and the Caribbean (43·7%), south Asia (43·0%), and high-

income Western countries (42·3%).

Guthold R et al., Lancet Glob Health. 2018 Sep 4

Not doing ≥150 min of moderate-intensity, or 75 min of vigorous-intensity PA/W, or any equivalent combination
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Future burden of MAFLD incidence

Modeled Projection of MAFLD future

Japan

China

• Total MAFLD cases (0–30%) increase 2016–2030
• Highest in China
• Lowest in Japan (shrinking pop)
• NASH prevalence will increase 15–56%
• Liver mortality and advanced liver disease 2X
• aging/increasing population)



The burden of MAFLD:
the health-economic impact



MAFLD and liver 
outcomes



Natural history of MAFLD according to data from Asia

Normal Liver Steatosis Steatohepatitis ± fibrosis Cirrhosis

Hepatocellular carcinoma

• 25% progress from steatosis to steatohepatitis and 

have fibrosis progression in 3 years.
• Fibrosis progression 1 stage in 7 years in 

steatohepatitis; 1 stage in 14 years in

steatosis. 

1-4% per year• 30-50% of MAFLD-

related HCC in Asia are 

non-cirrhotic.

• <0.1% per year.

Fan JG, et al. J Hepatol. 2017 Oct;67(4):862-87

• Annual incidence of MAFLD 3-4%

25% of the world's population have MAFLD



Associations between MAFLD/NASH and 

cirrhosis or HCC

• Like MAFLD/NASH, diabetes also independently predicted 
cirrhosis or HCC outcome (HR: 2.66; 95% CI: 2.52-2.81)

Alexander M, et al. EASL 2018. Abstract PS-106.  

Cirrhosis

• 18 million primary care records (UK, Netherlands, Spain, Italy); 136, 457 MAFLD/NASH; 2,674 (NASH only UK and Spain)
• Matched to 100 non MAFLD (gender, age, visit, practice)
• Incident cirrhosis or HCC 
• *UK/Spain only.
• †Adjusted for age, smoking, BMI.

MAFLD/NASH

MAFLD*

NASH*

4.73 (2.43-9.19)

5.83 (1.87-18.13)

22.67 (5.96-86.23)

HR (95% CI)†
HCC

MAFLD/NASH

MAFLD*

NASH*

3.51 (1.72-7.16)

3.15 (1.16-8.56)

8.02 (4.08-15.77)

HR (95% CI)†

0.6 1 2 4 6 16 32 64 128 252 0.1 0.6 1 2 4 8 16 32 64 1280.3 252



Risk of HCC in Patients with MAFLD

U.S. national Veterans Health Administration (VHA) system.

296,707 MAFLD patients with 296,707 matched controls.

Hazard ratio, 7.62, 95% CI=5.76-10.09).

Kanwal F, et al.Gastroenterology. 2018 Aug 22.

MAFLD is becoming the 

leading cause of HCC in UK  

Dyson J et al, J hepatol 2015



Non-cirrhotic HCC in the VA cohort

Mittal et al. Clin Gastroenterol Hepatol 2016;14:124



Meta‐analysis: risk of HCC in NASH without cirrhosis 

compared to other liver diseases

A, Pooled measure of effects for NASH and HCC in all patients (either with or without cirrhosis).

B, Pooled measure of effects of NASH and HCC in patients without cirrhosis. 

The overall pooled estimate from the seven studies indicates that patients with NASH have a 261% 

increased risk of HCC when compared to all other aetiologies of liver disease.

Stine JG. Aliment Pharmacol Ther. 2018 Aug 22.



HCC in MAFLD have worse survival

Yr of HCC Diagnosis

Piscaglia F, et al. Hepatology. 2016 Mar;63(3):827-38.

o HCC is less often detected 
at early stages in MAFLD 
compared to HCV, lead to 
worse overall survival.

o However, the two groups 
have matched survival 
after adjusting for liver 
function and tumour stage

In the HCV/HBV group with HCC, approximately 50% died within 1 
year whereas in the MAFLD‐related HCC cohort approximately 61% 
died within 1 year of diagnosis (P < 0.0001). 
MAFLD patients with HCC had approximately 5 months shorter 
survival time than HCC related to viral hepatitis (HCV/HBV; all P < 
0.05). 

Younossi ZM, et al. Hepatology. 2015 Dec;62(6):1723-30.



HCC in MAFLD are less likely to have curative Tx
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NASH: Number One Indication for Liver Transplant in 

Pts Aged < 50 Yrs

• In 2015 registry of pts listed for liver transplant, NASH surpassed HCV 
infection

Banini BA, et al. ACG 2016. Abstract 46.
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Changing Trends in Annual Mortality Rates of Cirrhosis and 

HCC in the United States
Age-Standardized Mortality 

Rates for HCC
Age-Standardized Mortality 

Rates for Cirrhosis

All cause mortality, Cirrhosis- and HCC-related mortality rates increased between 2007 and 2016 in the US. 
However, mortality rates in HCV-cirrhosis demonstrated a significant decline from 2014-2016, during the direct-acting 
antiviral era. 
Mortality rates for ALD/MAFLD-cirrhosis and HCC have continued to increase.
While HBV-cirrhosis-related mortality declined during the 10-year period.

Kim D, et al.Hepatology. 2018 Jul 16. Kim D, et al.Gastroenterology. 2018 Jul 12.

All-cause mortality



Evidence supporting the burden of MAFLD: The modelling data

20% of MAFLD 

have steatohepatitis

27% of MAFLD 

have steatohepatitis

2M
4.5M

1.3 M 3.1 M

2015 2030

Cases of stage 3 
fibrosis due to 
MAFLD

Cases of stage 4 
fibrosis due to 
MAFLD

Estes C et al. Hepatology. 2018;67:123–33



Incident decompensated cirrhosis, HCC and liver-related 

deaths among prevalent MAFLD population – 2015–2030

In all countries, prevalent HCC cases related to MAFLD are estimated to increase, ranging from 

increases of 47% in Japan to 130% in the US

Estes C, et al. J Hep. 2018 Jan;67(1):123-133



The majority of patients with MAFLD cirrhosis are diagnosed incidentally
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Study from Australia 100 patients with MAFLD cirrhosis to determine mode of cirrhosis diagnosis (incidental or by intent)  

Bertot LC , et al. Commun. 2017 Feb 27;1(1):53-60

n = 66n =34



MAFLD and non-liver 
outcomes



MAFLD: A Systemic Disease With Comorbidities

MAFLD

Sarcopenia
Chronic Kidney 

Disease
Osteoarthritis Cardiovascular 

Disease

Cancer

Liver
Stomach
Pancreas

Lung

Type 2 Diabetes

Gallstone Disease
Obstructive Sleep Apnea Polycystic Ovary Syndrome

Younossi. Hepatology. 2019;69:2672.

Cardiovascular 
Disease

Cancer

Polycystic Ovary Syndrome



MAFLD and risk of CVD incidence and CVD mortality

MAFLD and cardiovascular diseases

Wen W, et al. Front Endocrinol (Lausanne). 2022 Sep 16;13:934225



MAFLD increase risk of Chronic Kidney Disease

N=1 222 032 individuals 

NAFLD is significantly associated with a~1.45-fold increased long-term risk of incident CKD stage ≥3 

compared to matched controls

Mantovani A, et al. Gut. 2022 Jan;71(1):156-162.



MAFLD and economic and quality
of life burden 



The Economic Burden of MAFLD and NASH: modeling

Markov Model Structure

Younossi ZM, et al. Hepatology 2016;64(5):1577-1586, Younossi ZM, et al. Hepatology. 2018 Sep 4.

HCC LT

PLT

Death

F0 F1 F2 F3 CC DCC

• Economic models to assess burden of MAFLD using 
interlinked Markov chains

– US: Over 64 million people with MAFLD, with annual 
direct medical costs of about $103 billion ($1,613 per 
patient).

– In EU-4 Germany/France/UK/Italy ~ 52 million people 
with MAFLD with annual direct medical costs of about 
€35 billion e354 to e1,163 per patient

– Costs are high in patients aged 45-65.

– Burden is higher when societal costs are included. 

– The projections of costs for each age-specific NASH 
cohort could increase ~400% in the next 5 years
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Mental Component Summary

Physical Component Summary

Mental Health

Role Emotional

Social Functioning

Vitality

General Health

Bodily Pain

Role Physical

Physical Functioning

Cirrhotic NAFLD Noncirrhotic NAFLD Population

Domain Cronbach-α
Item-to-own-

dimension 
correlations

Cronbach-α with one 
item removed

Abdominal symptoms 0.90 0.78-0.84 0.83-0.88

Activity 0.74 0.27-0.67 0.63-0.78

Emotional 0.88 0.44-0.77 0.86-0.89

Fatigue 0.86 0.48-0.82 0.80-0.86

Systemic symptoms 0.75 0.34-0.59 0.69-0.75

Worry 0.89 0.49-0.82 0.86-0.90

PROs in MAFLD 

Disease-Specific CLDQ MAFLD-NASH

Sayiner M, et al. BMJ Open Gastro. 2016; Younossi ZM et al. Liver Int. 2017; 37(8):1209-1218, Younossi Z et al Liver Int 2018
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• NASH with Stage 2–3 fibrosis (N=72):
• Baseline PROs of physical health and general health



Summary

Health care burden of MAFLD/NASH
• MAFLD prevalence: High ~25%

• Project trends: Increase by 0-30% MAFLD; 15-56% NASH; Mort, ESLD X2 (by 2030)

– Aging, increasing population 

• MAFLD related complications:

– Liver related (ESLD, HCC, OLT)

– CVD/T2DM burden will kill the majority

• Health care, economic burden and quality of life: Significant

• At a population level: 

– Tackle obesity and insufficient PA

– Precision pharmacotherapy for progressive disease



Thank you!!!
Down-under: Sydney


