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NAFLD VS MAFLD. The evidence-based debate has come. Time to change?
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A B S T R A C T

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-

ease (MAFLD) with the main objective of making it an inclusive diagnosis prioritizing metabolic abnormali-

ties. However, the change in terminology included the modification of the diagnostic criteria allowing the

non-exclusion of other concomitant liver diseases such as alcohol liver disease, and chronic hepatitis B or C.

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 Fundación Clínica Médica Sur, A.C. Published by Elsevier España, 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/)
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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 J 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

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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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

[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

Fig. 1. Diagnostic criteria of MAFLD [17,18].

Fig. 2. Percentages of distribution of isolated and combined forms of MAFLD and

NAFLD observed in clinical studies. [32- 41].
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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

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.
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