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Nonalcoholic fatty liver disease (NAFLD) affects about a third of the world’s adult population and is a major public 
health concern. NAFLD is defined by the presence of hepatic steatosis and the absence of other causes of liver disease. 
As NAFLD is closely associated with the presence of the metabolic syndrome, several experts have called for a change 
in nomenclature from NAFLD to metabolic-associated fatty liver disease (MAFLD) to better reflect the underlying 
pathophysiology of NAFLD as a metabolically driven disease and shift to a “positive” diagnostic criteria rather than one 
of exclusion. Recent studies have suggested that the global prevalence of MAFLD is higher than that of NAFLD, and 
patients with MAFLD have more metabolic comorbidities compared to those with NAFLD. Emerging data also suggest 
that all-cause and cardiovascular mortality may be higher in MAFLD compared with NAFLD. In this synopsis, we discuss 
differences in clinical features, prevalence and clinical outcomes between NAFLD and MAFLD. In addition, we highlight 
the advantages and disadvantages of a name change from NAFLD to MAFLD from the perspective of the scientific 
community, care providers and patients. (Clin Mol Hepatol 2022;28:790-801)
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INTRODUCTION

The concept of nonalcoholic fatty liver disease (NAFLD) was 
first introduced in the early 1980s when histopathological 
features similar to alcohol-associated liver disease were ob-
served in the absence of alcohol consumption,1,2 Currently, 
NAFLD affects 29–33% of the global population3-5 and has 
emerged as a major concern for public health. The American 

Association for the Study of Liver Diseases (AASLD) defines 
NAFLD based on the presence of hepatic steatosis on imag-
ing or biopsy and requires the exclusion of other causes of 
chronic liver disease.6 NAFLD is classified into two categories: 
nonalcoholic fatty liver (NAFL), the benign, non-progressive 
form of NAFLD, and nonalcoholic steatohepatitis (NASH), the 
inflammatory form which may progress to cirrhosis and he-
patocellular carcinoma (HCC).6-9
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NAFLD is strongly associated with the presence of the met-
abolic syndrome and the rise in NAFLD closely mirrors the 
obesity epidemic.10,11 Modelling studies have estimated that 
by 2030, 10% of the global population is projected to have 
diabetes,12 and nearly 50% of the USA population is projected 
to be obese.13 While NAFLD affects a substantial proportion 
of the population, there is currently no Food and Drug Ad-
ministration (FDA)-approved treatment for NAFLD, and liver 
transplantation is often the only treatment for patients with 
decompensated NASH cirrhosis.14,15 Additionally, the pres-
ence of NAFLD results in a significantly higher risk of extrahe-
patic end organ damage, along with associated psychologi-
cal stress.16 Unfortunately, despite the severe morbidity and 
mortality burden from NAFLD, the global awareness of 
NAFLD remains low, particularly amongst non-hepatologists 
and primary care physicians who are at the frontlines manag-
ing metabolic diseases.17 A recent international survey re-
ported that there is a lack of emphasis on NAFLD in national 
health agendas in the majority of countries,18 and one third 
of countries scored zero on the preparedness index.19

Meanwhile, substantial progress has been made in under-
standing the underlying disease mechanism of NAFLD.20 In 
turn, this has lead to a call from several experts for a change 
in nomenclature from NAFLD to metabolic associated fatty 
liver disease (MAFLD), to better reflect the underlying patho-
physiology of NAFLD as a metabolically driven disease.21,22 In 
addition, these experts cited the absence of defined clinical 
criteria for a “positive” diagnosis of this disease in the tradi-
tional definition of fatty liver. Two position papers sought to 
integrate current understanding of patient heterogeneity 
captured under the acronym NAFLD and provide suggestions 
on terminology that can better reflect the pathogenesis of 
the disease.21,22 The experts in these two papers believe that 
the name MAFLD more accurately describes the disease as a 
metabolic disorder and shifts it from a disease of exclusion to 
one of inclusion.21,22 In this review, we highlight the differenc-
es in clinical features, prevalence and outcomes between 
NAFLD and MAFLD including the prevalence and impact of 
heaptic steatosis on the natural history of patients with other 
concurrent liver disease such as hepatitis B. In addition, we 

discuss the benefits, disadvantages and implications of a 
change in name from NAFLD to MAFLD. 

DEFINITION OF NAFLD VERSUS MAFLD

An expert panel defined MAFLD as evidence of hepatic ste-
atosis with obesity, type 2 diabetes, or ≥2 factors associated 
with evidence of metabolic dysfunction (Table 1).21-23 Impor-
tantly, the exclusion of alternative causes of chronic liver dis-
ease, such as alcohol or viral hepatitis, are no longer required 
to diagnose MAFLD.

DIFFERENCES IN CLINICAL FEATURES  
BETWEEN NAFLD AND MAFLD

Risk factors 

Recent data demonstrate significant differences in clinical 
characteristics between NAFLD and MAFLD.4 In a recent sys-
tematic review and meta-analysis, NAFLD-MAFLD patients 
were more metabolically unhealthy compared to NAFLD in-
dividuals.4 MAFLD patients had significantly higher odds of 
having diabetes, chronic kidney disease (CKD) and/or hyper-
tension as compared to NAFLD patients.4 A recent USA study 
used data from the Third National Health and Nutrition Ex-
amination Survey and categorized patients into three groups: 
non-MAFLD NAFLD, NAFLD-MAFLD, and non-NAFLD 
MAFLD.24 Patients in the NAFLD-MAFLD and non-NAFLD 
MAFLD groups were older and had more metabolic risk fac-
tors than the non-MAFLD NAFLD group. In addition, the non-
NAFLD MAFLD group were more likely to have hypertension, 
elevated aminotransaminases and advanced fibrosis when 
compared with the NAFLD-MAFLD and non-MAFLD NAFLD 
groups.

Prevalence

A recent meta-analysis estimated that the global preva-

Abbreviations: 
AASLD, American Association for the Study of Liver Diseases; CHB, chronic hepatitis B; CI, confidence interval; CKD, chronic kidney disease; FDA, Food and Drug 
Administration; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HR, hazard ratio; MAFLD, metabolic associated fatty liver disease; NAFL, non-
alcoholic fatty liver; NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis; NHIS, National Health Insurance Service; OR, odds ratio
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lence of MAFLD and NAFLD to be 39% and 33%, respectively.4 
Nearly 30% to 40% of patients with hepatitis B have concur-
rent hepatic steatosis,25,26 and these patients were previously 
excluded from the definition of NAFLD. Under the new diag-
nostic criteria for MAFLD (Table 1), those with hepatic steato-
sis, concomitant metabolic dysfunction, and additional 
cause(s) of chronic liver disease may be included in the new 
definition. Only 81% of patients met criteria for both MAFLD 
and NAFLD, with the difference contributed by the exclusion 
of a substantial proportion of lean and non-obese NAFLD 
from MAFLD and exclusion of patients with other concomi-
tant liver disease from NAFLD. Lean NAFLD presents a distinct 
subtype that accounts for 5.1% of the global population and 
are known to have significantly less metabolic comorbidi-
ties.27

Outcomes

Non-NAFLD MAFLD was found to have a higher risk of all-
cause mortality (hazard ratio [HR], 2.40; 95% confidence in-
terval [CI], 1.2–4.6; P=0.01) after adjusting for age, sex, race/
ethnicity, smoking, viral hepatitis, FIB-4 and weight com-
pared to non-MAFLD NAFLD (Figs. 1, 2). Cardiovascular dis-
ease-related mortality (HR, 6.70; 95% CI, 0.9–47.1; P=0.06) 
was also larger in non-NAFLD MAFLD compared to non-
MAFLD NAFLD after adjusting for demographic factors and 
provides evidence that the presence of MAFLD may be a bet-

ter predictor of adverse events in the presence of hepatic ste-
atosis.24 The increased risk of overall mortality in the presence 
of MAFLD as compared to non-MAFLD was confirmed by a 
latter study also using the same database.28 Interestingly, car-
diovascular and cancer-related mortality were not signifi-
cantly different between MAFLD and NAFLD, suggesting that 
cause(s) other than cardiovascular or cancer such as liver re-
lated cause may be responsible to the higher overall mortali-
ty with MAFLD.28,29 Using data from the National Health In-
surance Service in South Korea, the presence of MAFLD (vs. 
non-MAFLD) was associated with a significant increase in 
cardiovascular mortality (HR, 1.46; 95% CI, 1.41–1.52) but not 
the presence of NAFLD compared to non-NAFLD (HR, 1.12; 
95% CI, 0.96–1.30).30 The risk of developing systemic end or-
gan damage including cardiovascular disease, stroke and 
CKD was marginally higher in MAFLD compared to NAFLD 
(Table 2) after adjusting for confounders.31,32

As the diagnosis of MAFLD does not require the exclusion 
of another concurrent liver disease such as chronic hepatitis 
B, we noted here the prevalence, characteristics, and out-
come of patients with fatty liver and chronic hepatitis B,  
a disease that affects about 290 million people world-
wide.25,33,34 A recent meta-analysis inclusive of 54 studies 
(28,648 patients) estimated that about one-third of patients 
with chronic hepatitis B (CHB) have concurrent hepatic ste-
atosis and that the presence of hepatic steatosis was not sig-
nificantly associated with significant fibrosis (odds ratio [OR], 

Table 1. Definitions of NAFLD and MAFLD

Statement Year Definition

NAFLD

AASLD6 2018 Evidence of hepatic steatosis on imaging or histology and a lack of secondary causes of 
accumulation in hepatic fat and significant alcohol consumption (>21 or 14 standard drinks per 
week in men and women respectively over a 2-year period).

Asia Pacific 
Working Party76,77

2017 NAFLD is attributed to over-nutrition in the absence of other aetiology of chronic liver disease. There 
must be no more than one standard drink per day (70 g/week) for women or two standard drinks 
per day (140 g/week). 

EASL78 2016 Characterised by presence of steatosis in >5% of hepatocytes according to histology, proton density 
fat fraction or quantitative fat/water selective magnetic resonance imaging and absence of daily 
alcohol consumption not exceeding 30 g for men and 20 g for women.

MAFLD21-23 2021 Hepatic steatosis in the presence of obesity (BMI >25 kg/m2 and >23 kg/m2 in Caucasian and Asian), 
type 2 diabetes mellitus or ≥2 of the following conditions: increase in waist circumference; 
elevated high-sensitive serum C-reactive protein level; prediabetes; elevated blood pressure; 
decreased HDL-cholesterol levels; increased triglycerides levels; and homeostasis model 
assessment (HOMA)-insulin resistance score ≥2.5.

NAFLD, nonalcoholic fatty liver disease; MAFLD, metabolic associated fatty liver disease; AASLD, American Association for the Study of 
Liver Diseases; EASL, European Association for the Study of the Liver; BMI, body mass index; HDL, high-density lipoprotein.



793

Cheng Han Ng, et al. 
NAFLD vs. MAFLD

http://www.e-cmh.org https://doi.org/10.3350/cmh.2022.0070

0.87; 95% CI, 0.54–1.30; 20 studies; 6,232 patients). More re-
cent studies have specifically examined the association be-
tween MAFLD and liver histopathology in patients with con-
comitant viral hepatitis. One retrospective analysis of 773 
patients with biopsy-confirmed MAFLD found a higher pro-
portion of patients with fibrosis stage 2–4 among MAFLD pa-
tients with concurrent viral hepatitis compared with patients 
with only MAFLD, but this study only included 40 patients 
with viral hepatitis which was also mixture of patients with 

hepatitis B virus (HBV) and patients with hepatitis C virus 
(HCV) infection.35 Another recent biopsy study included a 
much larger cohort of patients with concomitant HBV infec-
tion (359 of the total cohort of 417; 86%) found that HBV in-
fection was independently associated with higher grades of 
inflammation and fibrosis despite having an inverse associa-
tion with the severity of hepatic steatosis.36 However, the re-
sults of these two biopsy studies should be interpreted with 
caution as patients undergoing liver biopsy as part of their 

Example of non-NAFLD MAFLD vs. general population Example of non-MAFLD NAFLD vs. non-NAFLD MAFLDMAFLD MAFLDNAFLD NAFLD

Figure 2. Graphical illustration of groups included in the analysis of non-overlapping conditions. MAFLD, metabolic associated fatty liver dis-
ease; NAFLD, nonalcoholic fatty liver disease.

General
population

General
population

Non-overlap area:
nonNAFLD MAFLD

Non-overlap area:
non-NAFLD MAFLD

Overlap area:
MAFLD-NAFLD

Overlap area:
MAFLD-NAFLD

Non-overlap area:
non-MAFLD NAFLD

Non-overlap area:
non-MAFLD NAFLD

Example of NAFLD vs. general population (non-NAFLD)

Non-overlap area:
nonNAFLD MAFLD

Non-overlap area:
non-NAFLD MAFLD

Overlap area:
MAFLD-NAFLD

Overlap area:
MAFLD-NAFLD

(~81%)

Non-overlap area:
non-MAFLD NAFLD

Non-overlap area:
non-MAFLD NAFLD

Example of MAFLD vs. general population (non-MAFLD)MAFLD

MAFLD

MAFLDNAFLD

NAFLD

NAFLD

Non-overlap area:
non-NAFLD MAFLD

Overlap area:
MAFLD-NAFLD

Non-overlap area:
non-MAFLD NAFLD

Figure 1. Graphical illustration of groups included in the analysis of overlapping conditions. MAFLD, metabolic associated fatty liver disease; 
NAFLD, nonalcoholic fatty liver disease.
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routine care are often highly selected, so the results may not 
be generalizable to the general population of patients with 
MAFLD and HBV infection. Additionally, the sample size of 
patients in one comparative group for both of these studies 
was very small (only 40 patients with MAFLD and viral hepa-
titis in one study and only 58 patients with MAFLD alone in 
the other). Regarding concurrent HCV infection and MAFLD, 
one study found that 43% (n=321) of 744 patients with 
chronic HCV infection had hepatitc steatosis on liver biopsy.37 
The study also found that concurrent MAFLD (vs. HCV infec-
tion without MAFLD) was independently associated with fi-
brosis stage 2–4.

In regards to long-term clinical outcomes, the presence of 
MAFLD-HBV was found to be associated with a higher risk of 
overall mortality, HCC and decompensation compared to 
non-MAFLD HBV.38 HCC patients affected by both HBV and 
MAFLD undergoing curative resection were more likely to 
have recurrence compared to HCC patients with HBV infec-
tion without MAFLD.39 However, while some studies found 
that patients with HBV and hepatic steatosis have worse out-
comes,40,41 others have found that the presence of steatosis in 
HBV was asscociated with lower risk of cirrhosis, hepatocellu-
lar carcinoma, and higher chance of hepatitis B surface anti-
gen seroclearance.42-47 Thus, further studies are needed to 
elucidate the relationship between hepatic steatosis, meta-
bolic derangement, and long-term clinical complications.42,48

ADVANTAGES OF A CHANGE IN NAME FROM 
NAFLD TO MAFLD

From the perspective of the scientific 
community

The advantages and disadvantages of a change in nomen-
clature are summarized in Figure 3. Significant advancements 
of clinical science have offered insights into the mechanisms 
between NAFLD, diabetes and obesity.49 Though metabolic 
dysfunction is the key driver of hepatic steatosis, the current 
definition of NAFLD does not account for factors that are ma-
jor predictors of metabolic dysfunction, such as obesity and 
diabetes.50 The heterogeneity within NAFLD with respect to 
its primary metabolic drivers represent an important impedi-
ment to the discovery of efficacious therapies. MAFLD is a 
better reflection that metabolic dysregulation is the mecha-St
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nism underlying the disease.51

Another major advantage of the change in nomenclature 
to MAFLD is the removal of the need to exclude other chronic 
liver diseases when studying patients with hepatic steatosis, 
such as alcohol and viral hepatitis, which would need to be 
excluded before a diagnosis of NAFLD can be made. For ex-
ample, as one-third of the 290 million world HBV population 
may have hepatic steatosis,25 almost 100 million patients 
with concomitant CHB and hepatic steatosis would not be in-
cluded under the definition of NAFLD but would be included 
under the umbrella term of MAFLD. Therefore, switching of 
nomenclature to MAFLD may help promote research and col-
laboration in conditions with concomitant hepatic steatosis 
and other causes of liver disease, such as viral hepatitis or al-
cohol-associated liver disease.52 Additionally, the threshold 
for exclusion of significant alcohol use as required in the defi-
nition of NAFLD is often not clear. The current definition of 
“safe” alcohol consumption is generally defined as an intake 

not amounting to 30 g/day in men or 20 g/day in women, but 
this threshold has been hotly contested, especially in the set-
ting of NAFLD.24,53 A systematic review by the Global Burden 
of Disease confirmed that there was a lack of consensus as to 
what constitutes a “safe” limit in alcohol consumption.54 Ad-
ditionally, the measure of alcohol use at both patient- and 
population-level is often compromised by substantial recall 
bias despite formal quantitative alcohol consumption ques-
tionnaires as developed by the National Institute on Alcohol 
Abuse and Alcoholism.55,56 As a result, a shift to use the MAFLD 
nomenclature may help reduce the heterogeneity and con-
fusion for the research communities as well as clinicians car-
ing for patients with hepatic steatosis associated with both 
metabolic disease and significant alcohol consumption.

Finally, since the disease burden of fatty liver disease is 
vast, increased engagement among the care provider com-
munity beyond liver specialists is needed, and the nomencla-
ture that directly indicates “metabolic” derangement can 

Figure 3. Advantages and disadvantages of a change in name from NAFLD to MAFLD. MAFLD, metabolic associated fatty liver disease; 
NAFLD, nonalcoholic fatty liver disease.

MAFLD

Scientific community
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Better reflection of underlying disease 
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help engage care providers in other disciplines such as cardi-
ology and endocrinology in the screening, diagnosis, and 
management of patients with fatty liver and metabolic dis-
ease, namely MAFLD. A recent meta-analysis of over 12 mil-
lion people found a significantly higher prevalence of a wide 
range of systemic complications in individuals with MAFLD 
compared to those without MAFLD, including cardiovascular 
disease, extrahepatic maglinancy and CKD.57 This emphasizes 
the importance of multidisciplinary engagement in the man-
agement of patients with MAFLD.

From the perspective of patients and providers 

NAFLD is often underdiagnosed and consequently is asso-
ciated with presentation with more advanced disease and in-
creased mortality.58 In fact, a USA population-based study 
found that only 5% of people with NAFLD are aware of hav-
ing a liver disease.59 The use of the name NAFLD may contrib-
ute to poor disease awareness and understanding among 
patients with the disease, as patients often want to know 
what their disease is, not what it is not.60 A change of nomen-
clature to MAFLD can remove the burden of an exhaustive 
work up to rule out all other causes of liver disease and hav-
ing the word “metabolic” in the new nomenclature may 
make the disease mechanism more intuitive to both patients 
and care providers alike, and thus facilitating better disease 
understanding and management. In certain regions such as 
the Middle East and North Africa, the association of the name 
alcohol with NAFLD may also result in stigma and confu-
sion,60 which may lead to delayed diagnosis and a higher 
proportion of patients being diagnosed with advanced liver 
disease and decompensation. 

DISADVANTAGES OF A CHANGE IN NAME 
FROM NAFLD TO MAFLD

From the perspective of the scientific 
community

The change in name from NAFLD to MAFLD has been en-
dorsed by the Chinese Society of Hepatology,61 Arabic Asso-
ciation for the Study of Diabetes and Metabolism,62 the Latin 
American Association for the Study of the Liver63 and the Asia 
Pacific Association for the Study of the Liver.23 A recent letter 

comprising over 1,000 signatories representing various pro-
fessional bodies and physicians including hepatologists, en-
docrinologists, primary care physicians, nephrologists and 
cardiologists endorsed the change of definition to MAFLD.64 
However, to date, neither AASLD nor the European Associa-
tion for the Study of the Liver have endorsed the change in 
nomenclature.65

Several experts in the field have expressed concerns that a 
premature change in definition from one suboptimal name 
to another without a comprehensive assessment and con-
sensus from all stakeholders may result in greater challenges 
to biomarker discovery and drug development.66 While there 
are currently no FDA approved treatments for NASH, several 
therapies such as lanifibranor,67 semaglutide,67 and obeticho-
lic acid68 have demonstrated encouraging results. A sudden 
change in nomenclature may have a major impact the inclu-
sion criteria for many ongoing clinical trials and may inadver-
tently result in delay to the approval of efficacious therapies 
for NAFLD. A change in name to MAFLD may also set back 
current progress in biomarker development, where studies 
have been mostly performed among patients with hepatic 
steatosis, without significant alcohol consumption, viral hep-
atitis, autoimmune liver disease, etc.69 An example would be 
the discovery and development of the NIS4 which was creat-
ed specifically for NASH.70 There is an increasing recognition 
in the field that non-invasive tests may be appropriate end-
points for clinical trials in NAFLD; therefore, a change in dis-
ease definition may substantially set back the progress made 
in recent years,66

Another implication of the change of name to MAFLD may 
be a reduced focus on lean or non-obese NAFLD. A recent 
meta-analysis estimated that the non-obese NAFLD affects 
12.1% of the global population and that 40% of the global 
NAFLD population are non-obese.27 In addition, among peo-
ple with non-obese NAFLD, 27% have diabetes compared to 
only 2.4% among the general population.27 Lean people with 
NAFLD may also be at higher risk of disease progression,71,72 
and 6% of non-obese persons with NAFLD had metabolic 
disease, a proportion that is similar to that of obese people 
with NAFLD (61%).73 Further studies characterizing non-
obese MAFLD are required as prior studies have suggested 
that non-obese NAFLD people may have higher mortality 
than obese people with NAFLD.71-75 While MAFLD provides a 
greater focus on extrahepatic comorbidities associated with 
fatty liver, it potentially might result in an overemphasis on 
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the systemic comorbidities that may result in a lack of focus 
on the liver itself, even though the higher risk of complica-
tions and disease could well be attributed to the presence of 
systemic dysregulation, rather than from the liver.57

From the perspective of patients and care 
providers

In recent years, the term NAFLD has started to gain aware-
ness among patients, primary care physicians and non-hepa-
tology specialists.66 Many patients with NAFLD are diagnosed 
by primary care physicians and non-hepatology specialists 
such as endocrinologists and cardiologists. A change in no-
menclature from NAFLD to MAFLD may result in confusion 
and potentially result in even poorer disease awareness, po-
tentially setting back the progress made in recent years. 

CONCLUSION

Prior to any change in the nomenclature of the disease, it is 
vital that all stakeholders, including international liver societ-
ies, hepatologists, scientists, patient advocacy organizations, 
the bio-pharmaceutical industry, regulatory agencies, and 
policy makers meet and come to a consensus. Ultimately, any 
change in name needs to have clear advantages to patients 
that outweigh the potential disadvantages and consensus 
discussion needs to include mechanisms to address such dis-
advantages, such as setting back current progress in bio-
marker discovery and drug development for NAFLD. Any new 
definition would require intensive re-education of patients 
and care providers, particularly primary care physicians and 
non-hepatologist specialists. Finally, a greater emphasis must 
be placed on multidisciplinary and preventive care in light of 
the high prevalence of systemic metabolic diseases among 
people with metabolic-associated fatty liver disease. 
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