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Abstract

Nonalcoholic fatty liver disease (NAFLD) affects about a quar-
ter of the world’s population and poses a major health and 
economic burden globally. Recently, there have been hasty 
attempts to rename NAFLD to metabolic-associated fatty liv-
er disease (MAFLD) despite the fact that there is no scientific 
rationale for this. Quest for a “positive criterion” to diagnose 
the disease and destigmatizing the disease have been the 
main reasons put forth for the name change. A close scrutiny 
of the pathogenesis of NAFLD would make it clear that NAFLD 
is a heterogeneous disorder, involving different pathogenic 
mechanisms of which metabolic dysfunction-driven hepatic 
steatosis is only one. Replacing NAFLD with MAFLD would 
neither enhance the legitimacy of clinical practice and clini-
cal trials, nor improve clinical care or move NAFLD research 
forward. Rather than changing the nomenclature without a 
strong scientific backing to support such a change, efforts 
should be directed at understanding NAFLD pathogenesis 
across diverse populations and ethnicities which could poten-
tially help develop newer therapeutic options.

Citation of this article: Singh SP, Anirvan P, Khandelwal 
R, Satapathy SK. Nonalcoholic fatty liver disease (NAFLD) 
name change: requiem or reveille? J Clin Transl Hepatol 
2021;9(6):931–938. doi: 10.14218/JCTH.2021.00174.

Introduction

Of late, there have been a plethora of articles supporting 

the change of nomenclature of nonalcoholic fatty liver dis-
ease (NAFLD) to metabolic-associated fatty liver disease 
(MAFLD). In the face of such a vociferous campaign and 
the emanating din of MAFLD, one may very easily be led 
to think that this name change is a positive step in NAFLD 
research. There have been ‘consensus’ statements as well 
as a number of articles which have tried to emphasize upon 
the urgent requirement of this change of nomenclature.1–3 
However, this proposed change of nomenclature is faulty 
and does not take into account several factors in NAFLD 
pathophysiology and also ignores the gamut of evidence 
garnered in NAFLD research to date. Besides, it is equally 
important to recognize the implications of a name change 
and its effects on both physicians and patients.4–6 In this 
review, we have tried to critically analyze the historical per-
spective of NAFLD, the origin of the term and the patho-
physiological mechanisms involved, and deliberate whether 
a change in nomenclature is warranted.

History of NAFLD

‘Fatty liver’ is not a new term. Thomas Addison had de-
scribed the presence of fatty liver in individuals who con-
sumed alcohol in 1845.7 Fatty infiltration of the liver and 
the development of cirrhosis in diabetes and chronic alco-
holism had been described by Connor in 1930.8 However, 
the histological features of NAFLD were first described in 
the late 1950s by Wastewater and Fainer,9 in persons who 
had no history of alcohol intake but had hepatic steatosis. 
In 1979, Klatskin, Miller and Ishimaru presented their land-
mark study at the plenary session of American Association 
for the Study of Liver Diseases (AASLD) Annual Meeting, 
where they described the hepatic histological findings in 27 
patients with typical features of alcoholic liver disease but 
with no history of alcohol intake, and labelled it as ‘non-
alcoholic liver disease’.7 Perhaps, this was the point in time 
when the term ‘NAFLD’ had its humble beginnings. Simi-
lar findings were reported almost simultaneously by Adler 
and Schaffner,10 who categorized the patients on the basis 
of histopathological findings into ‘fatty liver, fatty hepatitis, 
fatty fibrosis and fatty cirrhosis’. Eight months later, Ludwig 
and his colleagues11 at Mayo clinic reported similar findings 
in a cohort of patients, which they named ‘non-alcoholic 
steatohepatitis’. Surprisingly, the MAFLD consensus state-
ment makes no mention of these facts and states that 
the “….term non-alcoholic fatty liver disease (NAFLD) was 
coined by Ludwig and colleagues in 1980…”1 Ludwig et al.11 
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coined the term nonalcoholic steatohepatitis (NASH) in their 
1980 article and never used the term NAFLD.

Not much was known about the pathophysiology of the 
entity at that point of time. In the course of time, it was 
evident that NAFLD encompasses a spectrum of disorders, 
ranging from simple steatosis to cirrhosis of the liver12 and 
a strong association between obesity, metabolic syndrome 
(MS) and NAFLD was established.13–15 However, it soon be-
came obvious that this was an oversimplification and mul-
tiple factors were involved in NAFLD pathogenesis.16 De-
spite all the advances in our understanding of the causes of 
hepatic steatosis, the exact pathophysiologic mechanisms 
driving NAFLD have not been clearly defined and the search 
for the Holy Grail continues. With each passing day, a new 
player emerges and the adjective ‘key’ is thrust upon it!

Pathophysiology of NAFLD - The Six Blind Men of 
Indostan

“And so these men of Indostan, Disputed loud and long, 
Each in his own opinion, Exceeding stiff and strong,  

Though each was partly in the right,  
And all were in the wrong!”

The Blind Men and The Elephant 
—John Godfrey Saxe

The pathophysiology of NAFLD is similar to the story of 
the six blind men and the elephant (Fig. 1). There have 
been numerous attempts to ascribe hepatic steatosis to a 
multitude of factors. It is generally accepted that NAFLD/
NASH is commonly associated with insulin resistance (IR) 
or metabolic diseases such as diabetes, obesity and dys-

lipidemia and has even been termed as the hepatic mani-
festation of the MS.17 However, given the complexity of the 
pathogenesis of NAFLD, it is difficult to explain the entire 
range of its manifestations by any single mechanism. We 
have explained in the following sections why it would be 
unscientific and illogical to ascribe the entire pathophysiol-
ogy of NAFLD to MS. This attempt to change the nomencla-
ture betrays a lack of complete understanding of the pro-
cesses that go into the pathogenesis of NAFLD. Changing 
the name may neither reflect nor improve our understand-
ing of ‘what causes' or ‘what leads to’ or ‘what happens to’ 
this entity.

Is NAFLD merely an extension of the MS?

Two questions are of paramount importance while analyzing 
the multiple factors involved in NAFLD pathogenesis. First, 
is MS ubiquitous in NAFLD and second, is the pathogenesis 
of NAFLD/NASH so linear? A careful look at the various fac-
tors causing NAFLD and the complex interplay therein, far 
from allaying our doubts and making things easier, raise 
crucial points to ponder upon.

Fatty liver disease - different avatars: It is well 
known that lipid deposition in the liver is not exclusively 
hyperinsulinemia-mediated and can be caused by a range 
of conditions, like lipodystrophies, hepatitis C virus infec-
tion, adverse effects of drugs like tetracyclines, defects in 
metabolism like Reye’s syndrome, chronic inflammation, 
and in states of malnutrition.18–23 This lends credence to 
the hypothesis that NAFLD can exist in the absence of MS 
and IR and involve hitherto unexplored pathophysiological 
mechanisms. The different conditions that can cause fatty 

Fig. 1.  The different etiologies of NAFLD-described by different experts: No single factor can explain the whole spectrum of disease. NAFLD, nonalcoholic 
fatty liver disease.
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liver are illustrated in Figure 2.
NAFLD without metabolic syndrome – peculiarities: 

Studies have revealed that underweight subjects and those 
with normal BMI also develop NAFLD.24 In a study by Singh 
et al.,25 nearly half of the NAFLD subjects did not have IR 
and a significantly higher proportion of patients in non-IR 
group were non-obese. Similar findings were also observed 
in a study on NAFLD subjects in Bangladesh.26 Thus, the 
universality of association of MS with NAFLD is being in-
creasingly disputed. Furthermore, although NAFLD with MS 
has been shown to have considerable risk for cardiovascu-
lar diseases, diabetes and increase of left ventricular mass 
index in comparison to NAFLD without MS,27 other studies 
have also shown that NAFLD patients without MS displayed 
preclinical cardiologic abnormalities which were independent 
of diabetes mellitus and hypertension.28 Classical features 
of MS-IR, hyperglycemia and dyslipidemia have not been 
observed in NAFLD associated with the patatin like phos-
pholipase domain-containing protein 3 (PNPLA3) Ile148Met 
variant, in which fatty liver occurs independent of presence 
of MS.29 Thus, two things are clear: neither is MS ubiquitous 
in NAFLD, nor does the association of MS and NAFLD follow 
the cause-effect equation, clearly indicating that there is 
much more to NAFLD pathogenesis than IR and MS.

Can hepatic steatosis give rise to IR? The chicken-
egg conundrum concerning the primacy of MS over NAFLD 
has persisted for a long time. While IR leading to hepatic 
steatosis has always held center stage, there is increasing 
evidence to indicate that hepatic triglyceride accumulation 
is also responsible for causing IR in the liver.30 This implies 
that the suppressive effects of insulin on hepatic glucose 
and very low-density lipoprotein (VLDL) and triglyceride 
production are hampered.31 This contributes to postpran-
dial hyperglycemia and hyperlipidemia, major components 
of the MS. From an evolutionary viewpoint, IR is an adap-
tive mechanism of the body to preserve glucose for vari-
ous cellular processes, especially in states of starvation and 
immune activation.32 However, multiple factors can lead to 
this process of adaption to go awry with deleterious con-
sequences.33 IR is associated with release of inflammatory 

mediators at the cellular level.34 Production of adipokines, 
IL-1, IL-6, resistin, leptin and free fatty acids mediate the 
release of kinases, like JNK, IKK-β and protein kinase C 
(PKC), which further impair insulin signalling.34 IR acts at 
two levels: hepatic and peripheral sites. However, hepatic 
IR can occur independent of changes in circulating adi-
pokines.35 Hepatic steatosis and hepatic IR have also been 
found to occur in experimental models prior to the develop-
ment of obesity, and increases in adipokine levels imply that 
hepatic steatosis may have an independent genesis.36

The diacylglycerol (DAG)-PKC hypothesis and the associ-
ated controversies might possibly partly explain this conun-
drum. Increased hepatic DAG activates the PKC-ϵ isoform, 
which causes phosphorylation of the insulin receptor and 
drives hepatic IR.36 Knockdown of PKC-ϵ has been shown 
to protect rats from high-fat diet-induced hepatic IR.37 In-
trahepatic DAG accumulation can be from free fatty acid-
derived lipolysis, chylomicron-mediated uptake, or hepatic 
de novo lipogenesis.38 The DAG-PKC-ϵ pathway successfully 
explains that NAFLD can definitely act as a precursor to MS.

Do all patients with hepatic steatosis develop MS? 
This hypothesis, however, contradicts the findings of Mon-
etti et al.,39 who have reported that mice overexpressing 
acylCoA:DAG acyltransferase 2, which converts DAG to tria-
cylglycerol (TAG) in the liver, do not demonstrate hepatic 
IR, even with elevated hepatic TAG and DAG content. This 
has brought to the fore the idea of compartmentalization of 
DAG in the hepatocyte.40 Cytoplasmic compartmentaliza-
tion of DAG in the hepatocyte, in the form of lipid droplet, 
strongly correlated with PKC-ϵ activation and IR, whereas 
other lipid metabolites had no correlation with IR.41 The dis-
sociation of hepatic steatosis from IR has also been seen 
in murine models.40 The sequestration of DAGs in specific 
compartments, which might include membrane-bound cel-
lular vesicles that do not lead to PKC-ϵ activation and con-
sequent IR, is an idea upon which much work is being fo-
cused.42 The idea that PKCs might have different affinities 
for different species of DAGs has also gained prominence.43 
This might partly explain why in a proportion of subjects, 
the relationship between hepatic steatosis and IR seems di-

Fig. 2.  Different conditions that can cause hepatic steatosis. AIH, Autoimmune Hepatitis; HCV, Hepatitis C Virus.
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chotomous.44 However, despite advances in lipidomics and 
molecular biology, these are grey zones and much remains 
to be done to understand the exact mechanisms better.

NAFLD multifactorial pathogenesis

In addition to genetic and environmental factors as well as 
bile acid metabolism, gut microbiota and a host of other play-
ers work in tandem and play important roles in the patho-
physiological processes. The various mediators of hepatocyte 
injury and the pathophysiological processes involved in the 
development of NAFLD/NASH are discussed below.

Genetic factors: Epidemiological, familial and twin stud-
ies have provided ample evidence in favor of heritability of 
NAFLD.45,46 Genetic modifications occur at multiple steps 
of NAFLD pathogenesis, including insulin sensitivity, fatty 
acid influx, oxidative stress, cytokine activity and fibrogen-
esis.47 Genome-wide association studies have identified a 
single nucleotide polymorphism (SNP) in the PNPLA3 gene, 
rs738409 C>G SNP, which conferred a more than 2-fold risk 
for higher hepatic fat content.48 PNPLA3 is induced in the 
liver after feeding and during IR by fatty acids and ster-
ol regulatory element-binding protein-1c (SREBP-1c), the 
master regulator of lipogenesis.49 The function of PNPLA3 is 
to catalyze DAG and TAG hydrolysis.50 Quite interestingly, 
steatosis was found to be independent of IR and serum lipid 
levels in individuals with PNPLA3 polymorphism.48 The pres-
ence of this SNP prevents ubiquitination of PNPLA3 and its 
proteasomal degradation, resulting in decreased TAG mo-
bilization from lipid droplets in the liver.51 In addition, sev-
eral other SNPs have been identified in other genes. These 
include neurocan (SNP rs2228603), protein phosphatase 1, 
regulatory (inhibitor) subunit 3B (SNP rs4240624), glucoki-
nase regulator (SNP rs780094), lysophospholipase-like 1 
(SNP rs12137855), peroxisome proliferator activator-alpha 
(PPAR-α SNP Val227Ala), lipin1 (SNP rs13412852 T) and 
transmembrane 6 superfamily member 2 (TM6SF2, SNP 
rs58542926 c.449 C>T).52–55

Bile acid metabolism: Elevation in total bile acids has 
been observed in NAFLD patients.56 Increased serum lev-
els of glychochendeoxycholate, glycholate, and taurocho-
late have been observed in patients with NASH compared 
to healthy controls.57 Bile acids regulate multiple pathways 
through activation of nuclear receptors, like farnesoid X re-
ceptor (FXR), pregnane X receptor, and vitamin D recep-
tor.58,59 FXR functions to protect hepatocytes from the harm-
ful effects of increased bile acid levels by FGF-19-mediated 
inhibition of endogenous bile acid synthesis and upregula-
tion of bile acid biotransformation.60,61 The role of FXR in 
ameliorating hepatic inflammation through the nuclear fac-
tor kappa B (NF-κB) pathway has also been established.62 
Recent studies seem to suggest that elevated serum bile 
acid levels have an independent association with NASH in 
individuals who are non-diabetic.63

Gut microbiota: The involvement of gut microbiota 
in NAFLD pathogenesis has not been fully elucidated. In-
creased intestinal permeability subsequent to small intes-
tinal bacterial overgrowth has been observed in NASH pa-
tients.64 Inflammation ensues with hepatic expression of 
toll like receptor 4 and release of interleukin-8.64 Conver-
sion of choline to trimethylamine and trimethylamine oxide 
(TMAO) by gut microflora has also been linked to hepatic in-
flammation and damage.65 Gut dysbiosis leads to decreased 
synthesis of secondary bile acids, which in turn decreases 
activation of nuclear receptors.66 FXR and TGR5 downregu-
lation affect bile acid metabolism and promote hepatocyte 
injury.67,68 Ethanol production by gut microbiota leading to 
NAFLD is another example of the role of gut dysbiosis in the 
complex pathophysiologic mechanisms underlying NAFLD.69 

Further, NAFLD patients have been found to have lower 
abundance of Ruminococcus, Faecalibacterium prausnitzii 
and Coprococcus independent of body mass index and IR, 
implying that NAFLD is associated with dysbiosis independ-
ent of body mass index and IR.70

Epigenetic modifications: The rapidly growing field of 
epigenetics has shed new light on NAFLD pathogenesis by 
explaining the effect of several environmental factors, like 
over nutrition and physical inactivity, upon gene expres-
sion.71 5-Hydroxymethylcytosine, an epigenetic modifica-
tion, is likely to be involved in the pathogenesis of NAFLD 
by regulating liver mitochondrial biogenesis and peroxisome 
proliferator activated receptor γ coactivator 1 α expres-
sion.72 DNA methylation at certain CpG islands in genes me-
diating fibrogenesis has been found to differentiate between 
patients with mild and severe fibrosis in NAFLD.73 However, 
these studies are in their infancy, and before attributing dis-
ease processes in NAFLD to epigenetic modifications, me-
ticulous follow-up studies are required to understand the 
effects of DNA methylation on fibrosis progression.74 An 
emerging concept is the interplay between genetic and epi-
genetic variants in determining gene expression and NAFLD 
disease progression. Methylation in the PNPLA3 promoter 
region has been studied and it has been seen that it was 
significantly hypermethylated in patients with severe (F3–4) 
fibrosis.75 The role of histone deacetylation has also gained 
importance in view of the observation that histone deacety-
lase 3 has been implicated in the diversion of metabolites 
from hepatic gluconeogenesis to lipogenesis and storage.76 
Thus, a growing body of evidence is accumulating in favor of 
the role of epigenetics in NAFLD pathogenesis.

Role of circadian rhythm: The workings of the circa-
dian clock have been greatly explored in the pathogenesis 
of multiple disorders and the close interactions of circadian 
rhythm with endocrine functions and energy homoeostasis 
have been discovered.77–80 Circadian clock is modulated by 
a core oscillator in the suprachiasmatic nucleus of the hy-
pothalamus in conjunction with multiple peripheral clocks 
in other organs, including the liver.81 There is an increasing 
body of evidence to suggest that the pathways of energy 
homeostasis in the liver involves complex mechanisms of 
transcriptional and post-translational regulation of circadian 
clock gene expression.81 Evidence suggests that transcrip-
tion factors, such as PARbZIP and Nfil3, which regulate the 
process of hepatic xenobiotic transformation are under the 
control of circadian clock proteins, such as Per1, Per2, Rev-
erbα, Rev-erbβ, Rorα, Rorβ, and Rorγ.82 One particular SNP, 
3111T>C in Clock (rs1801260), has been found to be as-
sociated with overweight status and an increased risk of 
hepatic steatosis in women.83 This is compatible with ex-
periments in murine models where mutations in clock genes 
produce more severe hepatic steatosis under both regular 
and high-fat chow feeding conditions compared to wild-type 
mice.84 An intricate network operates between circadian 
rhythm, epigenetic changes, gene expression and nuclear 
receptor working.84 Nuclear receptors sense nutrient levels 
and control cellular metabolism.85 Recruitment of nuclear 
receptor co-repressors induce histone deacetylase activ-
ity.86 This, in turn, influences chromatin conformation and 
modelling.87 Normal hepatic lipid homoeostasis requires re-
cruitment of HDAC3 by Rev-erbα, a circadian nuclear recep-
tor.88 Bile acid homoeostasis works under circadian control, 
evidenced by disturbed bile acid metabolism in mice with 
Per1 and Per 2 knockouts.89 Therefore, it is amply clear that 
circadian misalignment can cause dysregulation of cellular 
metabolism leading to hepatic steatosis.84

Dietary and environmental factors: Dietary habits 
and intake of certain food products have been implicated in 
the pathogenesis of NAFLD.90,91 Foods rich in animal protein 
and less in fiber, soft drinks and snacks have been asso-
ciated with presence of fatty liver.90 Consumption of soft 
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drinks has been associated with NAFLD independent of the 
traditional risk factors like obesity, diabetes, and hyperlipi-
demia.92,93 Cigarette smoking has been linked to exacerba-
tion of liver injury in a rat model of obese-NAFLD through 
oxidative stress and hepatocellular apoptosis.94 In a large 
cohort study of 199,468 young and middle aged persons 
who did not have NAFLD at baseline and were followed 
up for 1,070,991 person-years, 45,409 persons devel-
oped NAFLD.95 Cigarette smoking, pack-years of cigarettes 
smoked, and urinary cotinine levels were found to be posi-
tively associated with NAFLD incidence, and smoking was 
observed be an independent risk factor for NAFLD progres-
sion.95 Therefore, the prevalent view that dietary factors 
lead to obesity, diabetes, MS and thereby impact NAFLD 
pathogenesis96 has been increasingly questioned, and 
emerging evidence suggests that environmental stressors 
can cause liver injury independent of traditional risk factors.

The spectrum of the pathophysiological pathways in 
NAFLD, a maze in itself, is illustrated in Figure 3.

Philosophy behind medical nomenclature

What’s in a name? That which we call a rose 
By any other name would smell as sweet.

Romeo and Juliet 
—William Shakespeare

Naming of a disease or an entity, although seemingly 
simple, has far-reaching consequences. There have been 
several attempts to systematize the nomenclature of dis-
eases.97 Best practice recommendations have also been is-
sued by the World Health Organization in this regard for in-

fectious diseases.6 The idea behind these is to impress upon 
members of the medical fraternity as well as the general 
populace about the significance of the disease entity. The 
term ‘non-alcoholic fatty liver disease (acronym-NAFLD)’ 
encompasses those individuals who have fatty liver with-
out history of significant alcohol intake and other conditions 
that could cause fatty liver. Importantly, not all patients in 
Ludwig’s study were overweight/obese. Further research 
has only consolidated the point that NAFLD is a disease of 
multifactorial and competing etiologies and can not be as-
cribed to any single factor.

It has not been possible as of yet to ascribe hepatic ste-
atosis to any single cause and the unitary treatment tar-
geting has not yielded successful treatment options. The 
general idea is that NAFLD is a spectrum of disorders, with 
MS occupying a predominant part of that spectrum. Despite 
years of research, we have not been able to add much to 
the treatment arsenal of NAFLD. Changing the nomencla-
ture could put an exaggerated emphasis on MS, which ul-
timately may not turn out to be the only target. While the 
pathophysiology is still a puzzle, how would a mere change 
in name help?

MAFLD: Is the new terminology justified?

There have been several arguments put forward by the pro-
ponents of MAFLD in favor of a name change. The objec-
tions to NAFLD are that NAFLD should be defined by inclu-
sion rather than by exclusion, the heterogeneity of NAFLD 
implies that it is difficult to manage it as a single entity, and 
the effects of non-significant amounts of alcohol consumed 
by NAFLD patients on hepatic steatosis have not yet been 

Fig. 3.  The maze of NAFLD-interactions and cross-talk among multiple factors leading to hepatic steatosis. Hepatic steatosis itself can give rise to IR. 
NAFLD, nonalcoholic fatty liver disease; SREBP 1C, Sterol Regulatory Element Binding Protein 1C; PNPLA 3, Patatin Like Phospholipase Domain Containing Protein-3; 
TM6SF2, Transmembrane 6 Superfamily Member 2; SNP, Single Nucleotide Polymorphism; DAG, Diacyl Glycerol; TAG, Triacyl Glycerol; VLDL, Very Low-Density Lipo-
protein; FXR, Farnesoid X Receptor; TGR5, Takeda G-Protein Receptor 5; NF-ĸB, Nuclear Factor Kappa B; SBA, Secondary Bile Acids; TMAO, Trimethylamine Oxide; 
PKCє, Protein Kinase C-epsilon isoform.
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clearly defined.2 The diagnosis of MAFLD requires radiologi-
cal evidence of hepatic steatosis and the presence of any 
one of the following three conditions: overweight/obesity, 
presence of diabetes mellitus, or evidence of metabolic 
dysregulation.2 In fact, in their algorithm, the diagnosis of 
MAFLD is essentially identical to the diagnosis of NAFLD.

There are several problems with this approach. First, put-
ting ‘non’ in the nomenclature of a disease and approach-
ing it through exclusion has been a time-tested, simple and 
very effective approach in medical science. Non-Hodgkin’s 
lymphoma and non-small cell carcinoma are prime exam-
ples of this approach.98–100 It is indeed peculiar the way the 
change in name is sought to be justified. The proponents of 
MAFLD have surprisingly split “nonalcoholic” into two words: 
‘non’ and ‘alcoholic’, followed by the assertion that the word 
“non” trivializes their problem, while the word alcoholic de-
means the patient and blames the patient for the disease. 
This rationale for change in terminology, however, trivializes 
the seriousness of changing a term which has stood the 
test of time for almost half a century. Quite to the contrary, 
the term ‘nonalcoholic’ destigmatizes the patient. The term 
“metabolic” in MAFLD as a reference to MS itself trivializes 
the gamut of evidence garnered in NAFLD research to date.

To put things in perspective, the Rome Foundation has 
been frequently changing the names of functional bowel 
disorders, many of which are not so functional after all. For 
example, in a validation study of 1,452 patients with gastro-
intestinal symptoms, the Rome III criteria performed only 
modestly in identifying those with functional dyspepsia and 
were not significantly superior to previous definitions.101 
Despite one of the rationales for the revision being to allow 
separation of functional dyspepsia and gastroesophageal 
reflux disease more clearly, almost identical proportions of 
patients meeting criteria for each of the different definitions 
of FD were found to have erosive esophagitis.101

Second, merely replacing the term NAFLD with MAFLD 
would not make the entity any less heterogeneous. At the 
moment, their exists considerable uncertainty regarding the 
pathogenesis of NAFLD, and a change in name cannot be 
justified.

Third, the impact of nonsignificant intake of alcohol on 
hepatic metabolism is itself very unclear; some studies 
have shown a decreased progression to NASH with moder-
ate alcohol consumption, as acknowledged in the consensus 
paper. Moreover, metabolic complications in alcoholic fatty 
liver disease have been demonstrated too.102 Besides, lipid 
metabolism abnormalities,103 disturbances in sirtuin104 and 
PPAR-γ105 pathways have also been shown to occur in alco-
holic liver disease. Can the change in terminology to MAFLD 
provide adequate answers to these perplexing questions? 
Thus, it is clear that the reasons stated for such a sudden 
change are very flimsy and have no rational basis.

Interestingly, in a review concerning the challenges of 
the diagnosis and classification of NAFLD by Hashimoto, 
Tokushige and Ludwig in 2015, it was argued that recom-
mendations to change the nomenclature of NAFLD to met-
abolic fatty liver or metabolic steatohepatitis would be of 
little help, and since patients with NAFLD/NASH were also 
being treated by cardiologists and diabetologists in addition 
to hepatologists, such changes in nomenclature would cre-
ate confusion and should be avoided.106

It will be worthwhile to mention here that as regards 
the change in nomenclature, European Liver Patients Asso-
ciation (ELPA) had expressed its concerns to the European 
Commission in 2018, arguing for a change in nomencla-
ture.1 We tried to elicit an answer from ELPA in this regard 
- if this was true and if so, the reasons for such a sugges-
tion. We also sought to know how this was decided, the 
percentage of patients who feel uncomfortable with such 
terminology and importantly, if the heterogeneity in NAFLD 
pathogenesis—especially in non-Caucasians—was taken 

into account. However, despite repeated queries, unfortu-
nately, we did not receive any reply from ELPA.

Most of the emerging literature on the NAFLD versus 
MAFLD debate have pooled patients of NAFLD with other pa-
tients of fatty liver due to dual etiology and then compared 
these patients with NAFLD patients.107 This has obviously 
resulted in increased prevalence of hepatic fibrosis in this 
cohort108 and it needs no rocket science to understand this, 
since fatty liver patients with dual etiology including alcohol 
(up to 60 gram/day) have been compared to patients with 
NAFLD! Instead of achieving ‘homogeneity’ which the pro-
ponents of MAFLD harp on, this has paradoxically made the 
entity more heterogenous. Besides, another offshoot of this 
change would be that this will push the field back, since all 
study protocols to date have been based on NAFLD. It would 
not be possible to reconcile previous data on NAFLD with 
new data on MAFLD.

Conclusion

NAFLD cannot be kept confined to the precincts of MS, nor 
is NAFLD just another ‘manifestation’ of MS. It is clear that 
rather than changing the nomenclature without a strong 
scientific backing to support such a change, there should 
be more efforts directed at understanding NAFLD pathogen-
esis across diverse populations and ethnicities. This would 
definitely lead to newer therapeutic approaches. We hope 
in the near future, there will be sufficient advances in our 
understanding of NAFLD pathogenesis to enable translation 
into clinical practice.
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