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Abstract

Recently, a single letter change has taken the world by storm. A group of experts
have developed a consensus to upgrade the term non-alcoholic fatty liver disease
(NAFLD) to metabolic associated fatty liver disease (MAFLD), suggesting that
MAFLD would more accurately reflect not only the disease pathogenesis but
would also help in patient stratification for management with NAFLD. However,
the difference of opinion exists, which has made the NAFLD vs MAFLD debate
the current talk of the town. This review will focus on the plausibility and implic-
ations of redefining NAFLD as MAFLD.

Key Words: Non-alcoholic fatty liver disease; Metabolic associated fatty liver disease;
Fatty liver disease; Non-alcoholic fatty liver; Review
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Core Tip: A group of experts have recently developed a consensus towards redefining
non-alcoholic fatty liver disease (NAFLD) as metabolic associated fatty liver disease
(MAFLD), suggestive of a more accurate differential diagnosis and signifying the
exact disease pathogenesis to achieve higher patient stratification and delivery of better
care to patients with NAFLD while avoiding stigmatization due to the presence of the
word ‘alcohol’, particularly in regions where alcohol consumption is a taboo for
cultural and religious reasons. However, differences in experts' opinions considering
the implications of redefining NAFLD as MAFLD still hold strong. Therefore, this
review article focuses on the plausibleness and implications of redefining NAFLD as
MAFLD.
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INTRODUCTION

The world has seen steady progress in the awareness of non-alcoholic fatty liver
disease (NAFLD) owing to its rising prevalence, yet there has been no worthwhile
advancement in treatment and management and or breakthrough in the therapeutic
field. A great part of this shortcoming has always been linked to the inadequacy of the
term NAFLD, as it fails to describe the underlying metabolic factors of the disorder,
instead shedding undue light on the etiology which is in actual unrelated to the core
pathology, i.e., alcohol. To overcome this problem, many scientists have joined hands
and suggested an up-gradation in nomenclature. Hence, the term metabolic associated
fatty liver disease (MAFLD) has been under a great uproar for the past couple of years.

NAFLD - AT A GLANCE

NAFLD is a chronic disorder encompassing a spectrum of liver diseases characterized
by excessive intrahepatic fat deposition, leading to hepatocyte ballooning injury in the
absence of a known cause such as excessive alcohol consumption, viral hepatitis,
medications, or a hereditary disorder[1]. It is further classified into NAFL when there
is > 5% liver steatosis with no evidence of hepatocyte injury or fibrosis and non-
alcoholic steatohepatitis (NASH) when there are > 5% liver steatosis and ballooning of
hepatocytes with or without liver fibrosis. NASH may lead to complications such as
cirrhosis and hepatocellular carcinoma, and increase liver-related mortality as fibrosis
advances. Risk factors associated with fibrosis are old age, diabetes mellitus, obesity,
hypertension, and degree of insulin resistance[2].

The nomenclature was introduced in 1980 by a pathologist, Jurgen Ludwig, who
used the term NAFLD and NASH to describe the histological findings found in a
series of 20 patients[3]. The introduction of the term was based on marked similarities
between alcoholic steatohepatitis and NASH. Later, Kleiner et al[4] proposed the NAS
score to evaluate changes in histological features individually to grade and stage the
disease. A decade later, Bedossa et al[5] came up with an algorithm to diagnose NASH.
However, none of these scores could predict future clinical outcomes in patients with
NAFLD.

The prevalence of NAFLD is on the rise in the last three decades in the United
States, reaching about 20%-30%, mirroring the steady increase in obesity globally[2,6].
It has become the second most common cause of liver transplantation in Western
countries, which is quite alarming[7]. Despite the dangerously rising prevalence,
awareness regarding the disease burden is still not up to the mark. This is also
reflected by the lack of availability of a non-invasive diagnostic test. The only way to
make a definitive diagnosis of NAFLD and assess its severity is a liver biopsy, which is
invasive and costly, leading to delays in the final diagnosis[1]. Unfortunately, the
therapeutic field has also not seen any breakthrough and to date, there is no FDA-
approved pharmacotherapy available. The treatment solely relies on lifestyle modific-
ations with regular exercise and dietary changes with weight loss being the goal of
therapy[8]. This requires a good deal of cooperation on part of the patient with a large
part of the therapeutic responsibility on the patient himself/herself, making the entire
ordeal quite difficult since switching to and long-term sustenance of such a drastic
lifestyle is quite arduous. Various agents have been used in addition to lifestyle
modification, ranging from pioglitazone and vitamin E (antioxidant) to ursodeoxy-
cholic acid, and while some drugs have been able to reduce liver fat content such as
pinositol, vitamin E, and obeticholic acid, none of these had an impact on NASH or
fibrosis; on the other hand, adverse effects and long-term safety from the use of these
drugs have remained a major concern[9,10].
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THE RISE OF MAFLD

Inappropriate nomenclature of any disorder has an overall impact on its perception
both by patients and physicians. It may lead to confusion and the development of
mistrust between patients and their treating doctors, thus affecting overall outcomes. It
is also difficult for patients to understand the magnitude of the problem when the
disease terminology is based on a negative term. For instance, establishing a diagnosis
of NAFLD requires exclusion of significant alcohol consumption while ironically, there
is no accepted cut-off limit for significant alcohol consumption. On the other hand, less
alcohol use may also be affiliated with hepatic steatosis and fibrosis progression in
NAFLD patients. The current term does not provide any relevant information on what
the condition is, rather it represents what it is not!

A significant concern lies in the stigmatization of the disease due to the presence of
the word “alcohol’, particularly in regions where alcohol consumption is a taboo for
cultural and religious reasons. It exerts a psychological strain on the patient to the
existing clinical spectrum of the disease. In such cases, specific inquiries on intake of
alcohol may be misinterpreted, adversely affecting the doctor-patient relationship. On
the other hand, trivialization is a commonly faced problem with the current
terminology as patients rely on quitting alcohol consumption solely to curb the disease
progression and are reluctant for any other essentially needed lifestyle or behavioral
modifications.

Advancements in the field to curb the existing dilemma are largely affected by the
sub-optimal allocation of funding, resulting from a lack of awareness of disease
severity and complications. It is expected that a change in nomenclature may be able to
deal with the negative consequences, proving to be a catalyst to accelerate funding and
health policy action.

Over the years, research has proven that NAFLD is an inadequate term to describe
liver disease associated with metabolic dysfunction, as it fails to emphasize the most
important and commonly noted etiology of metabolic dysfunction. To address these
issues, researchers and societies have become inclined to the idea of changing the
terminology. In 2005, Loria et al proposed to introduce positive criteria to define
NAFLD[11]. Subsequently, in 2018, the European Liver Patient’s Association asked for
a change in nomenclature owing to the limitations of existing terminology[12]. Eslam
et al[13] in 2019 suggested updating the term and appealed to consider a more accurate
term to define the disease.

The basic reason calling for this substantial shift in terminology was to improve
patient awareness and to overcome the challenges in management which seemed to be
associated with the term NAFLD. After several modifications in search of the most
appropriate terminology, the term MAFLD was coined, as it was most reflective of the
most likely associations of the disease. The suggested criteria include the presence of
hepatic steatosis radiologically or histologically in obese or overweight individuals.
While in lean individuals who are found to have hepatic steatosis, evidence of two or
more metabolic risk factors is mandatory as shown in Figure 1. Besides involving a
large spectrum of diseases, the term MAFLD also acknowledges the presence of
multiple overlapping causes and drivers of the disease, thus rendering it as a hepatic
manifestation of a multi-system disease. A recent study illustrated that metabolic
syndrome is a more deleterious cardiovascular risk factor than NAFLD, which could
represent an epiphenomenon of the metabolic syndrome itself[14]. The change in
terminology is not only expected to raise awareness at both patients” and physicians’
levels but also gain attention from the funding agencies and other major stakeholders,
eventually leading to an acceleration in advancement in the field of diagnosis and
disease therapy.

Although the new term MAFLD is expected to deal with several issues posed by the
term NALFD, it may have to face challenges of its own. While MAFLD is a flexible
term and may encompass a variety of disorders, it is important to note that there is no
fixed criterion to describe metabolic dysfunction and there remains some ambiguity
regarding a complete definition. Also, genetic disorders associated with NAFLD may
remain a separate entity as the term MAFLD fails to include that. Therefore, updating
the term NAFLD to another umbrella term that does not adequately describe the
underlying driving factors comprehensively, may become counterproductive, as this
may need another upgrade following a few decades of advancements.
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Obesity/overweight

Or

> 2 metabolic abnormalities

4

Waist circumference > 102/88 cm in Caucasian

No metabolic abnormality

men/women or > 90/80 cm in Asian
men/women

BP > 130/85 mm Hg or specific treatment

Triglycerides > 150mg/dL or specific drug
treatment

Plasma HDL < 40 mg/dL for men and < 50
mg/dL for women or specific drug treatment

Prediabetes (/.e., fasting glucose levels 100-
125 mg/dL or 2-h post-load glucose levels140-
199 mg/dL) or HbA1c 5.7%-6.4%

Homeostasis Model Assessment of Insulin
Resistance score > 2.5

Plasma CRP level > 2 mg/L

Figure 1 Difference between metabolic associated fatty liver disease and non-alcoholic fatty liver disease criteria.
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OPINION VS EVIDENCE

Because of the imprecision of the term NAFLD, crucial suggestions have been brought
forward by Asian and European researchers to turn it to MAFLD, which can
accurately capture the predisposing factor and diminish the exclusion criteria[15].
While upgrading the term may help in improving disease awareness, its impact on
other aspects does not seem too promising. For scientific contention, scrutiny and
reasoning lie in the evidence-based debate, and recognizing salient characteristics of
evidence would be of great value[16,17]. The primary role of metabolic dysfunction
makes a pivotal point in the pathophysiology of fatty liver disease[12,13]. Globally,
this initiative has been endorsed by the Asian Pacific Association for the Study of the
Liver and welcomed by many experts along with patients’ organizations[18-25]. On
the other hand, a few scholars are skeptical about this change and advocate it as being
overhasty[26].

Ever since its proposal, research studies have been carried out to compare the
impact of the two terms on the feasibility of diagnosis and overall outcomes of the
disease. The very first study by Lin et al[27] illustrated that the FIB-4 index and
NAFLD fibrosis score were increased in MAFLD criteria and also proposed that the
latter is more efficient in diagnosing high-risk patients. An analysis of the recent
database (2017-2019) from Japan found that MAFLD was 20% more competent than
NAFLD in the diagnosis of fibrosis[28]. Another study by Zheng et al[29] reflected that
MAFLD diagnostic criteria were more pertinent even in resource-limited countries and
was able to recognize more homogenous groups. Xu et al[30] validated the high
diagnostic capability of the fatty liver index in MAFLD patients as a marker of hepatic
steatosis, in particular where the use of ultrasound is narrowed. The MAFLD criteria
were found more accurate than older NAFLD criteria when analyzing momentous
hepatic fibrosis in the patients with cardiovascular disease[31,32], chronic kidney
disease[33], and appraisal of genetic risk factors[34] in fatty liver disease. It also
implies that MAFLD may coexist with other liver diseases, for instance, hepatitis B and
C[15,35-37], HIV infection[38], Gaucher[39], and coeliac disease[40], hence making it
more plausible than NAFLD. Table 1 shows all the studies comparing the two terms
[41-44].

Furthermore, the evolution of genome-wide association has led to the recognition of
PNPLA3 and TM6SF2[45] genes that dictate the genetic linkage to pathophysiology
and support the diagnostic approach of metabolic syndrome. As it is a genetically co-
determined metabolic disorder, this terminology aids patients to comprehend the
disease and perhaps boost compliance to lifestyle modification. New studies
scrutinizing the involvement of the liver in the prognostication of COVID-19
integrated MAFLD criteria[46-48] identified a significant flaw in the MAFLD definition
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Table 1 Evidence of non-alcoholic fatty liver disease vs metabolic associated fatty liver disease

Number of
No. Ref. . Study type Outcome measures Result
participants
1 Linet al[27], 13083 Cross-sectional, cohort from the Significant fibrosis Liver enzymes and the non-invasive liver
2020 National Health and Nutrition fibrosis scores were significantly higher in
Examination Surveys III database MAFLD compared to NAFLD group (P <
0.05)
2 Yamamura 765 Cross-sectional Japanese cohort Significant fibrosis MAFLD (OR = 4.401; 95%ClI: 2.144-10.629; P
et al[28], <0.0001). NAFLD (OR = 1.721; 95%CI: 1.009-
2020 2.951; P = 0.0463)
8 Niriella et al 2985 A prospective study with 7 years of Cardiovascular event CVD Excluded by NAFLD definition but captured
[31], 2020 follow-up (non-fatal + fatal) by MAFLD definition adjusted OR [8.5 (2.2-
32.8)]. Excluded by MAFLD definition but
captured by NAFLD definition Adjusted OR
[2.0 (0.2-19.2)]
4 Mak et al 1134 Cross-sectional chronic hepatitis B Advanced fibrosis/ cirrhosis Patients with CHB + MAFLD compared to
[15], 2020 and fatty liver patients with CHB + NAFLD outside the
MAFLD criteria (22.6% vs 11.8%, P = 0.043)
5 Zhengetal 780 Cohort,(Liver biopsy) Diagnostic criteria easily
[29], 2021 applicable even in a resource-
limited country
6 Xuetal[30], 35335 Cohort Fatty liver index as a marker of = AUROC of FLI for predicting HS was 0.856
2020 hepatic steatosis (95%ClI: 0.854-0.859) in malesand 0.909
(95%CI: 0.906-0.911) in females, which
showed a good diagnostic ability
7 Liu et al[41], 361 Cross-sectional study, HIV and A positive correlation between  Prevalence of NAFLD (37.67%) and MAFLD
2021 fatty liver disease LSM and CAP values was (34.90%) (ALT) level (44.44% vs 16.17%, P <
found in the MAFLD group 0.001) and advanced fibrosis (19.05% vs
2.55%, P < 0.001) were significantly higher in
the MAFLD group
8 Myersetal 920 Population cohort study The burden of NAFLD and Proportion of NAFLD-HCC increased more
[42], 2021 MAFLD associated HCCs in women (0% to 29%, P = 0.037) than in men
increased significantly, driving (2% to 12%, P = 0.010) while the proportion
an increase in HCC incidence,  of MAFLD increased from 21% to 68% in
particularly in women. both sexes and 7% to 67% in women (P <
0.001)
9 Guerreiroet 1233 Retrospective cross-sectional study  Differences between NAFLD MAFLD and NAFLD, CVR was
al[43], 2021 and MAFLD regarding intermediate/high (36.4 and 25.7%, P =
cardiovascular events 0.209) and CVD occurred in 20.1 and 12.8% (
P =0.137) of the cases, respectively
10  Ciardulloet 1710 A cross-sectional study of adults Significant fibrosis The weighted prevalence of NAFLD and

recruited in the 2017- 2018 National
Health and Nutrition Examination
Survey, a representative sample of
the general United States
population.

MAFLD were similar in the whole
population at 37.1% (95% CI 34.0-40.4) and
39.1% (95% CI 36.3-42.1) respectively.

al[44], 2021

NAFLD: Non-alcoholic fatty liver disease; MAFLD: Metabolic associated fatty liver disease; OR: Odds ratio; CI: Confidence interval; HCC: Hepatocellular
carcinoma; CVD: Cardiovascular disease.

similar to that of NAFLD that is the paucity of knowledge about other relevant
pathophysiological drivers except for metabolic risk factors, such as genetic
components. Concerns are raised that the term MAFLD, shelters a group of large
entities, which leads to increased sensitivity at the cost of low specificity. For instance,
NAFLD could be misdiagnosed in metabolically healthy individuals unless we rule
out alternative or additional reasons. Similar reasoning applies to lean patients having
two or more metabolic risk factors[12,18]. This is why a few others suggested the term
dysmetabolism-associated fatty liver disease because of its strong association with
dysfunctional metabolism leading to NAFLD and its complications[49]. Lately, on the
account of AASLD, Younossi ef al[26] articulated that it is premature to rename the
terminology due to various reasons; quoting one as, the term MAFLD may not be
enough to clearly describe the genetic and environmental associations of the disease,
making it yet another umbrella term requiring upgrading after a few decades once
more information on the pathophysiology and natural history of the disorder is
available. Inclusion of all significant stakeholders such as regulatory agencies and the
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patients’ organization is also mandatory in the movement of renaming the disease[26].
Mass screening would only be possible once all the scientific and patient care societies
are on the same page.

PROS AND CONS

NAFLD has set its foot in a world full of subspecialties via disseminating knowledge in
different educational sessions; it yet lacks the channel of screening in the workup of
their patients. To increase awareness and to overcome this roadblock, the liver
community needs to engage genuinely with non-hepatologist to design a clinical
approach based on the metabolic risk factors.

In contrast to viral hepatitis for which[50] the World Health Organization has
developed a Global Health Sector Strategy to eliminate it by 2030, no such agendas are
programmed to tackle the burden of NAFLD. Nonetheless, it seems to rise in the
coming era and has a marked impact on economic and health losses, as it is the third
leading cause of hepatocellular carcinoma and the second indication for liver
transplantation in the West. To sum up, any terminology with the prefix ‘non” may be
considered a non-serious issue reducing its overall significance[51,52]. For the same
purpose, there are ongoing efforts to eliminate the ‘non” by renaming and reframing
non-communicable diseases[53-55]. Within this frame of reference, an attempt should
be made to instruct policymakers to allocate funding for research to cope with existing
inequalities.

NAFLD like other non-communicable diseases, such as diabetes mellitus and
obesity, is often referred to as contrition diseases, insinuating that this develops
through personal behavioral choices which often lead to shame and accusation for
individuals which hinder their desire to seek help. It is universally endorsed that an
important part of treatment is a healthy diet and physically active lifestyle, thus
essentially requiring the involvement of patients; however, many patients are not even
aware of NAFLD as a disease entity[56,57]. Also, a survey conducted in the United
States in 2015 indicated that no more than one-fourth of patients enrolled in the study
were acquainted with the disease[58]. The National Health and Nutrition Examination
Survey conducted from 2013 to 2016, showed that merely 3.5% of the population had
awareness of the disease[59]. Similarly, ‘Continuum Clinical’ illustrated again that 6%
of patients had the know-how of their disease. Various other studies likewise
supported these results[60]. Primary care physicians also have insufficient sensitivity
for establishing a diagnosis of NAFLD and how it should be assessed[61]. Another
study depicted incidental diagnosis of NAFLD at the stage of cirrhosis[62]. Research in
2018 showed that despite expanding incidence, a massive number of patients
remained underreported[63]. This lack of public health responses to NAFLD may be
attributed to the baffled term alcohol in NAFLD which exerts hurdles in
understanding and acceptance of the disease, thus damaging the disease response[64].
In many parts of the world, consumption of alcohol is prohibited due to social and
religious norms with even more daunting concerns in children where its use is not
well established. In such regions, the term imposes potential stigmatization of the
disease. The European Liver Patients Association was not satisfied with the term
NAFLD and put forward the thoughts to change the name. This NAFLD acronym also
creates perplexity and hampers efficient communication that leads to negative
repercussions on the physician-patient relationship. The “non” term in NAFLD also
underestimates this deleterious health challenge which might be perceived as a trivial
matter or as if, one is authorized to consume alcohol. Embracing the latest term
MAFLD and related positive diagnostic criteria may resolve many issues regarding
confusion, trivialization, and stigmatization related to the term NAFLD.

CONCLUSION

To curtail the serious outcomes associated with fatty liver disease, the previously faced
challenges must be identified and tackled effectively. To begin with, owing to the
heterogeneity of the disease and dynamic histopathology, no diagnostic biomarker is
available as yet. This could be expedited by phenotypic classification for which Non-
Invasive Biomarkers of Metabolic Liver Disease and Liver Investigation: Testing
Marker Utility in Steatohepatitis work vigorously based on the validated biomarkers.
Second, the lack of an FDA-approved drug for the management of the disease is
already a huge hurdle, and a change in the disease terminology may hamper the
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ongoing drug trials. On the other hand, it was expected that the term MAFLD will aid
in the refinement of clinical endpoints for future drug trials. However, for a change of
the name, it demands vigilant speculation of societal and medical ramifications and
real impact. In the long run, although the advancement is bound to be imperceptible,
we must strike into the appropriate pathway to lay down the groundwork for
accomplishing the long-term targets.

Nonetheless, being in the modern era, evidence-based medicine, an evolving
science, advancement in technology, and personalized medicine will have a positive
impact on healthcare. Due to the heterogeneity of the disease, there should be a
multidisciplinary approach which not just involves hepatologists but also other
specialties like endocrinologists and cardiologists. Notably, the conceptual framework
of MAFLD lines up the liver disease with the latest comprehension of metabolic
syndrome, obesity, and systemic biology. By doing this, we can adopt the hetero-
geneity and have many subtyping that can at length lead to a precision of medicine
based on system narrative. From this viewpoint, the old term “cryptogenic cirrhosis”
will be replaced by MAFLD-related cirrhosis. This name scales down the confusion not
just on the etiologic spectrum, but also stigma and revamps physician-patient
relationships.

What happens next when MAFLD gains ground? Then we would have to embrace
the connection between metabolic disorder and low-grade inflammation, in particular
adipose tissue inflammation which might unlock the door to new treatment strategies
in the future. Hence, it is also essential to recognize that joint efforts of scientific
societies, pharmaceutical industries, and patient associations have led to a marked
acceleration in the development of medications currently under trial for NAFLD,
which could all go in vain if the nomenclature is to change at this point. Hence, it may
be wise to arrange a combined international conference of all the important
stakeholders asking for their opinion regarding an upgrade in the nomenclature in
addition to deciding an appropriate timing for it.

As it is a nascent idea, the journey can go at a snail’s pace as it needs affirmation by
clinicians, patients, researchers, and industry worldwide. In addition, this calls for
future studies and funding to be escalated to explore the consequences of change in
terminology. Unless we all converge to bring a consensus regarding this as well as
improving the overall disease outcomes, a mere change in terminology may still not be
sufficient. Joint efforts are needed on everyone's part to increase disease awareness,
reduce its global burden, and provide effective diagnostic and therapeutic modalities.
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