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Non-alcoholic fatty liver disease (NAFLD) affects one-third of the world’s adult population and is linked to
metabolic syndrome. It can progress to steatohepatitis, cirrhosis and hepatocellular carcinoma. During the
last four decades, it has been the subject of exhaustive research in multiple aspects to define its epidemiol-
ogy, pathophysiological mechanisms and therapy.

In 2020, a group of international experts proposed the change of name to metabolic-associated fatty liver dis-

Keywords: ease (MAFLD) with the main objective of making it an inclusive diagnosis prioritizing metabolic abnormali-
NAFLD . . . . . . . . . .
MAFLD ties. However, the change in terminology included the modification of the diagnostic criteria allowing the
Clinical characteristics non-exclusion of other concomitant liver diseases such as alcohol liver disease, and chronic hepatitis B or C.
Outcomes The proposal precipitated a wave of debates among experts based on theoretical opinions on the desirability

of the rapid adoption of the new terminology. But it also precipitated a wave of epidemiological and clinical
studies which, two years later, have provided clinical evidence on the differences and similarities of the two
entities, specially, those that could be considered for future refinements of the diagnostic criteria of MAFLD.
Likewise, this evidence may contribute to deciding the time of adoption of this terminology.
In this text, we discuss, in general terms, important aspects of the clinical evidence that has been generated
to date in cross-sectional and longitudinal studies focusing on clinical characteristics and outcomes, mainly
on all-cause and specific mortality of MAFLD.

© 2022 Fundacién Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

Non-alcoholic fatty liver disease (NAFLD) is currently the most
common cause of liver disease worldwide. This disease affects a third
of the adult population and 12% of children [1-3]. It is one of the
most common causes of liver cirrhosis and hepatocellular carcinoma
in Western countries, particularly in those patients with non-alco-
holic steatohepatitis (NASH) and advanced fibrosis [4—8]. The causes
of this condition are strongly linked pathogenically to metabolic syn-
drome (MS), which is a constellation of metabolic abnormalities such
as overweight or obesity, type 2 diabetes mellitus (T2DM), dyslipide-
mia and arterial hypertension, of which the first two seem to be the
strongest [9—13]. The increase in its incidence at a global level has
been driven by the global obesity epidemic that affects a great per-
centage of the world population [14,15].

NAFLD is a relatively new condition. In 1980 Ludwig ] coined the
term for patients who had fatty liver disease (FLD) without any obvi-
ous secondary cause, particularly alcohol [16]. During the last four
decades to date, there has been intense research on this condition
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which has significantly increased knowledge in many aspects of this
disease.

In 2020 a group of international experts proposed the change
name of this disease to metabolic- or metabolic dysfunction- associ-
ated fatty liver disease (MAFLD) [17,18]. The main purpose of the
change in nomenclature was to highlight the importance of meta-
bolic abnormalities by making this disease an inclusive instead of an
exclusive entity such as NAFLD. The proposal seemed logical if one
considers the close pathophysiological link that this disease has with
MS. However, the change in terminology brought with it also the
modification of the diagnostic criteria. NAFLD is defined as the pres-
ence of FLD in the absence of known causes of steatosis, with an
emphasis on alcohol, as this is the second cause of FLD [19]. Con-
versely, MAFLD is defined inclusively as the presence of FLD concomi-
tantly with the presence of overweight or obesity and/or T2DM. In
the absence of these clinical parameters, the presence of at least two
of 7 metabolic risk abnormalities is required [17,18] (Fig. 1). This defi-
nition does not exclude concomitant diseases such as alcohol liver
disease (ALD), chronic hepatitis B or C, or autoimmunity.

Immediately, several associations for the study of the liver from
different regions of the world published guidelines on the manage-
ment of the new entity [20—24|. However, more than two years after
this proposal, the use of the new nomenclature has not become
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Fig. 1. Diagnostic criteria of MAFLD [17,18].

widespread in the different countries or among the different scien-
tific working groups that carry out research on this disease. Con-
versely, some opinion texts and editorials have been published that
fuel the debate about its adoption [25—31].

A group of experts in the United States of America recently gave
the opinion that the adoption of the new nomenclature is premature
with the following arguments: first, the change in nomenclature may
be confusing and jeopardize existing efforts to promote disease
awareness among patients, policymakers and non-hepatologists
physicians; second, the change in terminology "is justified when a
more scientific, complete understanding of its pathogenesis, and/or
risk stratification, and/or molecular phenotyping, and/or novel preci-
sion medicine-based therapeutic approaches are elucidated" and
third, there are concerns that the change in terminology and defini-
tion will affect both patient recruitment and endpoint assessment,
particularly resolution of NASH with no worsening of liver fibrosis,
which is currently a key histological endpoint for conditional drug
approval [26].

2. Current clinical evidence

To date, several cross-sectional and longitudinal studies have
been carried out in different regions of the world in which the new
nomenclature and diagnostic criteria are applied to patients with FLD
[32—40]. Some of these studies have used archived data obtained
through the Third National Health and Nutrition Examination Survey
(NHANES III), which has made it possible to expeditiously study a
cohort with a large number of individuals with a follow-up greater
than 25 years [34,37,38,40]. The NHANES is a population-based pro-
gram of surveys conducted by the National Center for Health Statis-
tics (NCHS), whose purpose is to monitor the health and nutritional
status of civilian, noninstitutionalized individuals in the U.S. popula-
tion using a complex, multistage design with data currently released
in 2-year cycles.

2.1. Clinical and epidemiological characteristics of MAFLD

The results of these studies indicate that the prevalence of MAFLD
is about similar to the prevalence of NAFLD (24.2%-36% vs.
15.3%—34%, respectively). The clinical characteristics of patients with
both entities, in general, are similar, particularly when adjusting the
metabolic parameters that define MAFLD [38,40]. In some studies,
patients with NAFLD were significantly younger [34,38]). The per-
centage of overlap between both entities is around 80%, with a high
correlation (Kappa, 0.83—0.94). In the remaining 20%, there is either
MAFLD without NAFLD or NAFLD without MAFLD. The definition of
MAFLD+/NAFLD- includes about 8—11% more patients than the
NAFLD+/MAFLD- definition [40,41] (Fig. 2). Two studies have found a
higher prevalence of advanced fibrosis in patients with MAFLD+ com-
pared to NAFLD+ by liver biopsy [38] and transitional elastography
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Fig. 2. Percentages of distribution of isolated and combined forms of MAFLD and
NAFLD observed in clinical studies. [32- 41].

[33]. At this point, a metanalysis with 17 studies published by Ayada I
et al. in 2022 with more than 9 million individuals showed that nota-
bly, MAFLD-only group was at significantly increased risk for fibrosis
(RR 4.2) and had higher alanine aminotransferase (mean difference:
8.0 U/L) and aspartate aminotransferase (mean difference: 6.4 U/L),
compared to NAFLD-only group [41].

This indicates that both entities can be considered approximately
equivalent in clinical and epidemiological terms, which could be
explained by the high proportion of overlapping. However, the most
important differences have been observed in relation to outcomes,
especially in non-combined forms such as MAFLD+/NAFLD- and
MAFLD-/NAFLD+.

2.2. Outcomes

2.2.1. Risks factors associated with all-cause mortality and cause-
specific mortality

In a study published by Huang Q et al. [37] with 12,480 individu-
als, it was observed that MAFLD increased the overall risk for total
mortality to a greater magnitude than NAFLD [Hazard ratio (HR)
2.07 vs. 1.47]. However, the difference was non-significant after met-
abolic parameters were adjusted. Risks for cardiovascular, neoplasm
and diabetes-related mortality were similar between MAFLD and
NAFLD. Referring to individuals without both NAFLD and MAFLD,
individuals with only MAFLD independently increased the risk for
total mortality [adjusted HR (aHR) 1.47] and neoplasm mortality
(aHR 1.58).

In a study published by Kim D et al. [38] with 7761 individuals, it
was observed that during a median follow-up of 23 years, individuals
with MAFLD had a 17% higher risk of all-cause mortality (HR 1.17).
Furthermore, MAFLD was associated with a higher risk of cardiovas-
cular mortality. NAFLD per se did not increase the risk of all-cause
mortality. Individuals who met both definitions had higher risk of all-
cause mortality (HR 1.13), while individuals who met the definition
for MAFLD but not NAFLD had a 1.7-fold higher risk of all-cause mor-
tality (HR 1.66). Estimates for all-cause mortality were higher for
those with advanced fibrosis and MAFLD than for those with
advanced fibrosis and NAFLD.

In a very recently published study by Younossi ZM et al. [40] with
12,878 individuals followed for a median of 23 years, this group
investigated a wide range of clinically relevant predictors of mortal-
ity. It was observed that insulin resistance (IR) and high-risk fibrosis
were significantly increased risks for cardiac specific mortality among
the NAFLD+ (HR 1.83 and 1.91, respectively) but not among the
MAFLD+ (HR 1.36 95% CI 0.99—-1.86 and HR 1.43 95% CI 0.93-2.19,
respectively).

Regarding liver-specific mortality, the top three risk factors signif-
icantly associated among the MAFLD+ were high-risk fibrosis (HR
17.15), ALD (HR 4.50), and chronic kidney disease (CKD) (HR 2.92). In
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contrast, among NAFLD+, the top three risk factors were high-risk
fibrosis (HR 9.26), high C-reactive protein (HR 4.47), and IR (HR 3.57).
In fact, IR, a hallmark of metabolic abnormality, was not a predictor
of liver mortality among MAFLD patients.

Mortality combining MAFLD and NAFLD definitions yielded the
following results: the MAFLD+ had a 97% higher increased risk for all-
cause mortality than the MAFLD-, whereas the NAFLD+ had a 67%
higher risk for all-cause mortality than the NAFLD-. However, when
ALD was added to the multivariable model, the MAFLD+ had no lon-
ger a significant risk for all-cause mortality, suggesting that the asso-
ciation between MAFLD and mortality was mediated by ALD (defined
as ALT levels >40 U/L or AST levels >37 U/L in males, ALT or AST
>31 U/L in females or fatty liver disease and excessive alcohol con-
sumption). Of 70 deaths related to liver disease, 23 occurred in indi-
viduals with ALD (MAFLD+/NAFLD-) and the remaining 47 occurred
in patients with (MAFLD+/NAFLD+).

The above discussed studies suggest that: a) the definition of
MAFLD is associated with higher mortality than NAFLD when both
are compared with individuals without either of these definitions.
However, when both conditions are compared to each other, MAFLD
is associated with higher mortality; b). In both MAFLD and NAFLD
conditions, fibrosis is a risk factor for all-cause mortality and specific
mortality to a greater degree in MAFLD. However, it is important to
note that metabolic dysregulation parameters (such as IR) were asso-
ciated with cardiovascular disease mortality in NAFLD but not in
MAFLD. Conversely, in relation to mortality associated with liver dis-
ease, metabolic parameters were more relevant in NAFLD, while in
MAFLD alcohol explained a large percentage of the deaths (approxi-
mately 32%) [40]. The potential negative impact of alcohol on MAFLD
outcomes may explain the increase in the percentages of death from
all causes and from specific causes, particularly hepatic. Therefore,
metabolic abnormalities that should be the main incentive to change
the name from NAFLD to MAFLD were not independently associated
with mortality among patients with MAFLD. In support of this, a
recently published study by van Kleef LA et al. [42] with 12,656
patients showed that both MAFLD and alcohol abuse (defined as an
intake >10 g/d for women and >20 g/d for men) were independently
and simultaneously associated with increased risk of death in models
with full adjustment (aHR 1.21, 95% CI 1.13—1.30 and aHR 1.14, 95%
CI 1.04—1.26, respectively). Similarly, MAFLD was associated with an
increased risk of death in patients with and without excessive alcohol
consumption. Participants with both conditions (MAFLD and exces-
sive alcohol consumption), which accounted for 4% of all individuals,
had the highest risk of death. This indicates that excessive alcohol
intake may exert a synergistic effect on the risk of mortality in
patients with MAFLD.

It is important to emphasize that the clinical evidence known so
far previously discussed in this text, has been generated in studies
with different methodological designs, patients’ characteristics, clini-
cal settings, methods for detecting FLD (ultrasonography, computed
tomography scan, magnetic resonance imaging and liver biopsy) and
markers of liver fibrosis (non-invasive methods and liver biopsy)
which may explain some differences in results among them.

3. Perspectives

This clinical information generated so far could be useful for trig-
ger evidence-based debates among true international experts sup-
ported by international scientific liver societies and non-scientific
societies, providers and possibly stakeholders for assessing whether
the current moment is appropriate for the change of nomenclature.

The history of medicine is full of emerging diseases whose original
diagnostic criteria have been modified over time as new evidence
about the pathological entity arises [43]. Based on this evidence, it
might be appropriate to modify the diagnostic criteria of MAFLD, per-
haps by establishing realistic thresholds in alcohol consumption and
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emphatically pointing out the presence or absence of comorbidities
(ALD, chronic hepatitis B or C, autoimmunity, etc.), classifying the dis-
ease according to these data as a "pure" entity or a dual-etiology
entity. In this context, MAFLD in patients with chronic hepatitis B has
already been shown to be an independent risk factor for adverse out-
comes [44]

On the other side, we believe that prospective studies (preferably
multicenter) are still required, conducted in various regions of the
world with different prevalence of ALD and B virus infection and
with a large number of patients who are stratified into subgroups
according to the type and number of comorbidities. These studies
could make it possible the definition of phenotypes, the dominant
pathogenic mechanisms in each phenotype and the impact of the
comorbidities on outcomes. This will allow the categorization of
patients with differences in severity of the disease enabling the selec-
tion of a specific treatment either based on a change in lifestyle and/
or pharmacological treatment alone or in combination directed to
selective targets.

The idea of changing the nomenclature of NAFLD to MAFLD to pri-
oritize metabolic abnormalities in an inclusive diagnosis was a great
idea. However, the key factor that induced the debate does not lie in
why but in how to concretize this change in the most appropriate
way and it is there that it will be necessary to search for effective
modifications that improve the defining instrument.

With the increase in the incidence and prevalence of fatty liver
(MAFLD or NAFLD) worldwide, given the epidemic of obesity and
T2DM, the secondary and tertiary levels of care of these patients have
been exceeded and are increasingly attended by the first contact
non-hepatologist physician. In this spirit, we must offer these physi-
cians a simple, reliable and pragmatic view for the diagnosis and
effective management of these patients.

Conlflicts of interest

None

References

[1] Younossi ZM. Non-alcoholic fatty liver disease - A global public health perspec-
tive. ] Hepatol 2019;70(3):531-44. https://doi.org/10.1016/j.jhep.2018.10.033.

[2] Bellentani S, Scaglioni F, Marino M, Bedogni G. Epidemiology of non-alcoholic
fatty liver disease. Dig Dis 2010;28(1):155-61. https://doi.org/10.1159/
000282080.

[3] Hamid O, Eltelbany A, Mohammed A, Alsabbagh Alchirazi K, Trakroo S, Asaad 1.
The epidemiology of non-alcoholic steatohepatitis (NASH) in the United States
between 2010 and 2020: a population-based study. Ann Hepatol 2022;27
(5):100727. https://doi.org/10.1016/j.a0hep.2022.100727.

[4] Mantovani A, Scorletti E, Mosca A, Alisi A, Byrne CD, Targher G. Complications,
morbidity and mortality of non-alcoholic fatty liver disease. Metabolism
2020;111S:154170. https://doi.org/10.1016/j.metabol.2020.154170.

[5] Miele L, Forgione A, Hernandez AP, Gabrieli ML, Vero V, Rocco PD, et al. The natu-

ral history and risk factors for progression of non-alcoholic fatty liver disease and

steatohepatitis. Eur Rev Med Pharmacol Sci 2005;9(5):273-7 PMID: 16231589.

Ye Q, Zou B, Yeo YH, Li J, Huang DQ, Wu Y, et al. Global prevalence, incidence, and

outcomes of non-obese or lean non-alcoholic fatty liver disease: a systematic

review and meta-analysis. Lancet Gastroenterol Hepatol 2020;5(8):739-52.
https://doi.org/10.1016/S2468-1253(20)30077-7.

Sayiner M, Koenig A, Henry L, Younossi ZM. Epidemiology of Nonalcoholic Fatty

Liver Disease and Nonalcoholic Steatohepatitis in the United States and the Rest

of the World. Clin Liver Dis 2016;20(2):205-14. https://doi.org/10.1016/j.

cld.2015.10.001.

Sheka AC, Adeyi O, Thompson ], Hameed B, Crawford PA, Ikramuddin S. Nonalco-

holic Steatohepatitis: a Review. JAMA 2020;323(12):1175-83. https://doi.org/

10.1001/jama.2020.2298.

[9] Lonardo A, Nascimbeni F, Mantovani A, Targher G. Hypertension, diabetes, ath-
erosclerosis and NASH: cause or consequence? ] Hepatol 2018;68(2):335-52.
https://doi.org/10.1016/j.jhep.2017.09.021.

[10] Byrne CD, Olufadi R, Bruce KD, Cagampang FR, Ahmed MH. Metabolic disturban-
ces in non-alcoholic fatty liver disease. Clin Sci (Lond) 2009;116(7):539-64.
https://doi.org/10.1042/CS20080253.

[11] Friedman SL, Neuschwander-Tetri BA, Rinella M, Sanyal AJ. Mechanisms of NAFLD
development and therapeutic strategies. Nat Med 2018;24(7):908-22. https://
doi.org/10.1038/s41591-018-0104-9.

(6

[7

(8


https://doi.org/10.1016/j.jhep.2018.10.033
https://doi.org/10.1159/000282080
https://doi.org/10.1159/000282080
https://doi.org/10.1016/j.aohep.2022.100727
https://doi.org/10.1016/j.metabol.2020.154170
http://refhub.elsevier.com/S1665-2681(22)00107-7/sbref0005
http://refhub.elsevier.com/S1665-2681(22)00107-7/sbref0005
http://refhub.elsevier.com/S1665-2681(22)00107-7/sbref0005
https://doi.org/10.1016/S2468-1253(20)30077-7
https://doi.org/10.1016/j.cld.2015.10.001
https://doi.org/10.1016/j.cld.2015.10.001
https://doi.org/10.1001/jama.2020.2298
https://doi.org/10.1001/jama.2020.2298
https://doi.org/10.1016/j.jhep.2017.09.021
https://doi.org/10.1042/CS20080253
https://doi.org/10.1038/s41591-018-0104-9
https://doi.org/10.1038/s41591-018-0104-9

D. Garcia-Compedn and A.R. Jiménez-Rodriguez

[12] Powell EE, Wong VW, Rinella M. Non-alcoholic fatty liver disease. Lancet
2021;397(10290):2212-24. https://doi.org/10.1016/S0140-6736(20)32511-3.

[13] Byrne CD, Targher G. NAFLD: a multisystem disease. ] Hepatol 2015;62(1 Suppl) S
47-64. https://doi.org/10.1016/j.jhep.2014.12.012.

[14] Jaacks LM, Vandevijvere S, Pan A, McGowan CJ, Wallace C, Imamura F, et al. The
obesity transition: stages of the global epidemic. Lancet Diabetes Endocrinol
2019;7(3):231-40. https://doi.org/10.1016/S2213-8587(19)30026-9.

[15] Di Cesare M, Sori¢ M, Bovet P, Miranda JJ, Bhutta Z, Stevens GA, et al. The epidemi-
ological burden of obesity in childhood: a worldwide epidemic requiring urgent
action. BMC Med 2019;17(1):212. https://doi.org/10.1186/512916-019-1449-8.

[16] Ludwig ], Viggiano TR, McGill DB, Oh BJ. Non-alcoholic steatohepatitis: mayo
Clinic experiences with a hitherto unnamed disease. Mayo Clin Proc 1980;55
(7):434-8 PMID: 7382552.

[17] Eslam M, Sanyal AJ, George ]. International Consensus Panel. MAFLD: a Consen-
sus-Driven Proposed Nomenclature for Metabolic Associated Fatty Liver Disease.
Gastroenterology  2020;158(7):1999-2014.  https://doi.org/10.1053/j.gastro.
2019.11.312.

[18] Eslam M, Newsome PN, Sarin SK, Anstee QM, Targher G, Romero-Gomez M, et al.
A new definition for metabolic dysfunction-associated fatty liver disease: an
international expert consensus statement. ] Hepatol 2020;73(1):202-9. https://
doi.org/10.1016/j.jhep.2020.03.039.

[19] Pouwels S, Sakran N, Graham Y, Leal A, Pintar T, Yang W, et al. Non-alcoholic fatty
liver disease (NAFLD): a review of pathophysiology, clinical management and
effects of weight loss. BMC Endocr Disord 2022;22(1):63. https://doi.org/10.1186/
$12902-022-00980-1.

[20] Eslam M, Sarin SK, Wong VW, Fan J, Kawaguchi T, Ahn SH, et al. The Asian Pacific
Association for the Study of the Liver clinical practice guidelines for the diagnosis
and management of metabolic associated fatty liver disease. Hepatol Int 2020;14
(6):889-919. https://doi.org/10.1007/s12072-020-10094-2.

[21] Mendez-Sanchez N, Arrese M, Gadano A, Olivera CP, Fassio E, Arab JP, et al. The
Latin American Association for the Study of the Liver (ALEH) position statement
on the redefinition of fatty liver disease. Lancet Gastroenterol Hepatol 2021;6
(1):65-72. https://doi.org/10.1016/S2468-1253(20)30340-X.

[22] Fouad Y, Esmat G, Elwakil R, Sakaria S, Yosry A, Waked [, et al. The egyptian clini-
cal practice guidelines for the diagnosis and management of metabolic associated
fatty liver disease. Saudi ] Gastroenterol 2022;28(1):3-20. https://doi.org/
10.4103/sjg.sjg_357_21.

[23] Shiha G, Alswat K, Al Khatry M, Sharara Al, Ormeci N, Waked 1, et al. Nomencla-
ture and definition of metabolic-associated fatty liver disease: a consensus from
the Middle East and north Africa. Lancet Gastroenterol Hepatol 2021;6(1):57-64.
https://doi.org/10.1016/S2468-1253(20)30213-2.

[24] Fouad Y, Elwakil R, Elsahhar M, Said E, Bazeed S, Ali Gomaa A, et al. The NAFLD-
MAFLD debate: eminence vs. evidence. Liver Int 2021;41(2):255-60. https://doi.
org/10.1111/1iv.14739.

[25] Ratziu V, Rinella M, Beuers U, Loomba R, Anstee QM, Harrison S, et al. The times
they are a-changin’ (for NAFLD as well). ] Hepatol 2020;73(6):1307-9. https://doi.
org/10.1016/j.jhep.2020.08.028.

[26] Younossi ZM, Rinella ME, Sanyal A], Harrison SA, Brunt EM, Goodman Z, et al.
From NAFLD to MAFLD: implications of a Premature Change in Terminology. Hep-
atology 2021;73(3):1194-8. https://doi.org/10.1002/hep.31420.

[27] van Kleef LA, de Knegt R]. The transition from NAFLD to MAFLD: one size still does
not fit all-Time for a tailored approach? Hepatology 2022 Epub ahead of print.
https://doi.org/10.1002/hep.32552.

[28] Valenti L, Pelusi S. Redefining fatty liver disease classification in 2020. Liver Int
2020;40(5):1016-7. https://doi.org/10.1111/liv.14430.

Annals of Hepatology 27 (2022) 100765

[29] Demirtas CO, Yilmaz Y. Metabolic-associated Fatty Liver Disease: time to integrate
ground-breaking new terminology to our clinical practice? Hepatol Forum 2020;1
(3):79-81. https://doi.org/10.14744/hf.2020.2020.0024.

[30] Wong VW, Lazarus JV. Prognosis of MAFLD vs. NAFLD and implications for a
nomenclature change. ] Hepatol 2021;75(6):1267-70. https://doi.org/10.1016/j.
jhep.2021.08.020.

[31] Mantovani A. MAFLD vs NAFLD: where are we? Dig Liver Dis 2021;53(10):1368-
72. https://doi.org/10.1016/j.d1d.2021.05.014.

[32] Wong VW, Wong GL, Woo ], Abrigo JM, Chan CK, Shu SS, et al. Impact of the New
Definition of Metabolic Associated Fatty Liver Disease on the Epidemiology of the
Disease. Clin Gastroenterol Hepatol 2021;19(10):2161-71. https://doi.org/
10.1016/j.cgh.2020.10.046.

[33] Yamamura S, Eslam M, Kawaguchi T, Tsutsumi T, Nakano D, Yoshinaga S, et al.
MAFLD identifies patients with significant hepatic fibrosis better than NAFLD.
Liver Int 2020;40(12):3018-30. https://doi.org/10.1111/liv.14675.

[34] Lin S, Huang J, Wang M, Kumar R, Liu Y, Liu S, et al. Comparison of MAFLD and
NAFLD diagnostic criteria in real world. Liver Int 2020;40(9):2082-9. https://doi.
org/10.1111/liv.14548.

[35] Lee H, Lee YH, Kim SU, Kim HC. Metabolic Dysfunction-Associated Fatty Liver Dis-
ease and Incident Cardiovascular Disease Risk: a Nationwide Cohort Study. Clin
Gastroenterol Hepatol 2021;19(10):2138-47. https://doi.org/10.1016/j.cgh.
2020.12.022.

[36] Ciardullo S, Perseghin G. Prevalence of NAFLD, MAFLD and associated advanced
fibrosis in the contemporary United States population. Liver Int 2021;41
(6):1290-3. https://doi.org/10.1111/liv.14828.

[37] Huang Q, Zou X, Wen X, Zhou X, Ji L. NAFLD or MAFLD: which Has Closer Associa-
tion With All-Cause and Cause-Specific Mortality?-Results From NHANES III.
Front Med (Lausanne) 2021;8:693507. https://doi.org/10.3389/fmed.2021.
693507.

[38] Kim D, Konyn P, Sandhu KK, Dennis BB, Cheung AC, Ahmed A. Metabolic dysfunc-
tion-associated fatty liver disease is associated with increased all-cause mortality
in the United States. ] Hepatol 2021;75(6):1284-91. https://doi.org/10.1016/j.
jhep.2021.07.035.

[39] Niriella MA, Ediriweera DS, Kasturiratne A, De Silva ST, Dassanayaka AS, De Silva
AP, et al. Outcomes of NAFLD and MAFLD: results from a community-based, pro-
spective cohort study. PLoS ONE 2021;16(2):e0245762. https://doi.org/10.1371/
journal.pone.0245762.

[40] Younossi ZM, Paik JM, Al Shabeeb R, Golabi P, Younossi I, Henry L. Are there out-
come differences between NAFLD and metabolic-associated fatty liver disease?
Hepatology 2022 Online ahead of print. https://doi.org/10.1002/hep.32499.

[41] Ayada I, van Kleef LA, Alferink LJM, Li P, de Knegt R], Pan Q. Systematically com-
paring epidemiological and clinical features of MAFLD and NAFLD by meta-analy-
sis: focusing on the non-overlap groups. Liver Int 2022;42:277-87. https://doi.
org/10.1111/liv.15139.

[42] van Kleef LA, de Knegt R], Brouwer WP. Metabolic dysfunction-associated fatty
liver disease and excessive alcohol consumption are both independent risk fac-
tors for mortality. Hepatology 2022 Online ahead of print. https://doi.org/
10.1002/hep.32642.

[43] Islam SM, Purnat TD, Phuong NT, Mwingira U, Schacht K, Froschl G. Non-commu-

nicable diseases (NCDs) in developing countries: a symposium report. Global

Health 2014;10:81. https://doi.org/10.1186/s12992-014-0081-9.

van Kleef LA, Choi HS], Brouwer WP, Hansen BE, Patel K, de Man RA, et al. Meta-

bolic dysfunction-associated fatty liver disease increases risk of adverse outcomes

in patients with chronic hepatitis B. JHEP Rep 2021;3(5):100350. https://doi.org/
10.1016/j.jhepr.2021.100350.

[44


https://doi.org/10.1016/S0140-6736(20)32511-3
https://doi.org/10.1016/j.jhep.2014.12.012
https://doi.org/10.1016/S2213-8587(19)30026-9
https://doi.org/10.1186/s12916-019-1449-8
http://refhub.elsevier.com/S1665-2681(22)00107-7/sbref0016
http://refhub.elsevier.com/S1665-2681(22)00107-7/sbref0016
http://refhub.elsevier.com/S1665-2681(22)00107-7/sbref0016
https://doi.org/10.1053/j.gastro.<?A3B2 re3j?>2019.11.312
https://doi.org/10.1053/j.gastro.<?A3B2 re3j?>2019.11.312
https://doi.org/10.1016/j.jhep.2020.03.039
https://doi.org/10.1016/j.jhep.2020.03.039
https://doi.org/10.1186/s12902-022-00980-1
https://doi.org/10.1186/s12902-022-00980-1
https://doi.org/10.1007/s12072-020-10094-2
https://doi.org/10.1016/S2468-1253(20)30340-X
https://doi.org/10.4103/sjg.sjg_357_21
https://doi.org/10.4103/sjg.sjg_357_21
https://doi.org/10.1016/S2468-1253(20)30213-2
https://doi.org/10.1111/liv.14739
https://doi.org/10.1111/liv.14739
https://doi.org/10.1016/j.jhep.2020.08.028
https://doi.org/10.1016/j.jhep.2020.08.028
https://doi.org/10.1002/hep.31420
https://doi.org/10.1002/hep.32552
https://doi.org/10.1111/liv.14430
https://doi.org/10.14744/hf.2020.2020.0024
https://doi.org/10.1016/j.jhep.2021.08.020
https://doi.org/10.1016/j.jhep.2021.08.020
https://doi.org/10.1016/j.dld.2021.05.014
https://doi.org/10.1016/j.cgh.2020.10.046
https://doi.org/10.1016/j.cgh.2020.10.046
https://doi.org/10.1111/liv.14675
https://doi.org/10.1111/liv.14548
https://doi.org/10.1111/liv.14548
https://doi.org/10.1016/j.cgh.<?A3B2 re3j?>2020.12.022
https://doi.org/10.1016/j.cgh.<?A3B2 re3j?>2020.12.022
https://doi.org/10.1111/liv.14828
https://doi.org/10.3389/fmed.2021.<?A3B2 re3j?>693507
https://doi.org/10.3389/fmed.2021.<?A3B2 re3j?>693507
https://doi.org/10.1016/j.jhep.2021.07.035
https://doi.org/10.1016/j.jhep.2021.07.035
https://doi.org/10.1371/journal.pone.0245762
https://doi.org/10.1371/journal.pone.0245762
https://doi.org/10.1002/hep.32499
https://doi.org/10.1111/liv.15139
https://doi.org/10.1111/liv.15139
https://doi.org/10.1002/hep.32642
https://doi.org/10.1002/hep.32642
https://doi.org/10.1186/s12992-014-0081-9
https://doi.org/10.1016/j.jhepr.2021.100350
https://doi.org/10.1016/j.jhepr.2021.100350

	NAFLD VS MAFLD. The evidence-based debate has come. Time to change?
	1. Introduction
	2. Current clinical evidence
	2.1. Clinical and epidemiological characteristics of MAFLD
	2.2. Outcomes
	2.2.1. Risks factors associated with all-cause mortality and cause-specific mortality


	3. Perspectives
	Conflicts of interest
	References


