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2Nonalcoholic Fatty Liver Disease Versus 
Metabolic Associated Fatty Liver Disease

Sebastian Zenovia and Irina Girleanu

2.1  Introduction

In the last century, the burden of obesity, type 2 diabetes mellitus (T2DM), meta-
bolic syndrome (MS), as well as its components has been rising [1]. The impact of 
these diseases is also reflected in the structure of liver parenchyma, by overloading 
the hepatocytes with fat leading to a high proportion of patients with liver fibrosis. 
Nonalcoholic fatty liver disease (NAFLD) has become one of the few pandemics 
that increase the risk of chronic liver disease by its subtypes, including nonalcoholic 
steatohepatitis (NASH) [2].

As a short history, fatty liver generally known as steatosis has been described 
since 1845 due to the work of Addison, who identified alcohol-induced liver histo-
logical abnormalities [3]. Lately, after one century, Connor identified the possibility 
for alcoholic or diabetic fatty liver disease to evolve into liver cirrhosis, while in 
1964, Dianzani elucidated the etiology of steatosis [4, 5]. The words NASH and 
NAFLD were not coined until the 1980s by Ludwig et al. and Shaffner and Thaler, 
respectively [6, 7]. After several decades of study in this area, it is now common 
knowledge that NAFLD and NASH are caused by different pathogens, are ubiqui-
tous in the overall population worldwide, impose substantial direct and indirect 
expenses, and lack a safe and efficient pharmacological therapy [8].

A panel of worldwide experts established an agreement in 2020 to reconsider the 
present concept of fatty liver disease, including renaming it as metabolic dysfunction- 
associated fatty liver disease (MAFLD) and establishing a simplified set of “positive” 
diagnostic criteria for both adults and children [9, 10]. MAFLD is diagnosed when a 
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patient has hepatic steatosis, is overweight or obese, and has T2DM or two or more of 
the following: ethnicity-specific waist circumference cutoffs for central obesity; blood 
pressure ≥135/85 mmHg; plasma triglycerides ≥150 mg/dL; plasma HDL cholesterol 
<40 mg/dL for men and <50 mg/dL for women; fasting plasma glucose ≥100 mg/dL, 
2-h post-load glucose ≥140 mg/dL, or hemoglobin A1c ≥5.7%; homeostasis model 
assessment of insulin resistance ≥2.5 and plasma high- sensitivity C-reactive protein 
>2 mg/L (Fig. 2.1, Table 2.1); or a specific drug treatment to counterbalance these 
metabolic disorders. This request garnered strong support from hepatologists through-
out the world, hepatology scientific organizations, nursing and allied health leaders, 
pharmaceutical and regulatory science specialists, and patient associations. 
Notwithstanding, the new terminology has also generated criticism, emphasizing the 
necessity for a redefinition of NAFLD based on consensus [11].

The incidence of MAFLD is growing, even among nonobese persons, and affects 
50% of the world’s overweight and obese adult population. This rise is found world-
wide, mostly in low- and low-middle-income nations in Africa, Asia, and South 
America, and it constitutes a significant worldwide burden on healthcare expenses 
[12, 13]. Lifestyle modifications and a balanced diet remain the mainstay of the 
therapeutic management of these individuals, as there are no currently authorized 
drugs [12]. The majority of patients with fatty liver disease are previously identified 
and then managed in clinical settings by primary care physicians (PCPs). There is 
unambiguous evidence of the health-promoting effects of primary care and its 
involvement in sickness and mortality prevention [14]. In addition, in contrast to 
specialty care, the provision of primary care as a healthcare service for all popula-
tions is more egalitarian. In this setting, primary care is crucial and may thus aid or 
hinder the delivery of effective treatment for chronic diseases. To offer effective and 
high-quality treatment, PCPs must include new information, abilities, and positive 
attitudes toward care that emphasize system transformation and participatory patient 
and primary care team connections.

Imaging techniques
Blood biomarkers

Obesity/Overweight

Lean/Normal Weight:
Caucasians: BMI <25kg/m2

Asias: BMI <23kg/m2

Overweight / Obesity:
Caucasians: BMI � 25kg/m2

Asias: BMI � 23kg/m2

Normal weight/Lean

Presence of
at least two

metabolic risk
factors

(Table 1)

Type 2 diabetes mellitus

METABOLIC ASSOCIATED FATTY LIVER DISEASE

OR

HEPATIC STEATOSIS IN ADULTS

Liver biopsy

Fig. 2.1 A flowchart with the proposed diagnostic criteria for MAFLD
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Table 2.1 Metabolic risk factors

Waist circumference ≥102/88 cm in Caucasian men and women (or ≥90/80 cm in Asian men 
and women)

Blood pressure ≥130/85 mmHg or specific drug treatment

Plasma triglycerides/150 mg/dL (≥1.70 mmol/L) or specific drug treatment
Plasma HDL cholesterol <40 mg/dL (<1.0 mmol/L) for men and <50 mg/dL (<1.3 mmol/L) 
for women or specific drug treatment
Prediabetes (i.e., fasting glucose levels 100–125 mg/dL (5.6–6.9 mmol/L), or 2-h post-load 
glucose levels 140–199 mg/dL (7.8–11.0 mmol), or HbA1c 5.7–6.4% (39–47 mmol/mol))

Homeostasis model assessment (HOMA)-insulin resistance score ≥2.5
Plasma high-sensitivity C-reactive protein (hs-CRP) level >2 mg/L

2.2  NAFLD Roadblocks

NAFLD, which includes the complete range of alcohol-like liver disorders present 
in nonalcoholics, was originally regarded as “the hepatic manifestation of the MS” 
[15]. However, this outmoded notion is at best unsatisfactory, and accumulating 
data suggests that the relationship between NAFLD and MS is complementary and 
bidirectional [1]. In the absence of competing causes of (steatogenic) liver disease, 
NAFLD is diagnosed noninvasively (through biomarkers and/or imaging modali-
ties). Compared to these highly sensitive and specific biomarkers, conventional 
ultrasonography (US) retains a significant role since it is inexpensive, repeatable, 
widely available, and cost-efficient for excluding focal liver disease, with a semi-
quantitative assessment of liver structure changes including steatogenic and focal 
lesion diagnosing [16].

However, liver biopsy (LB) is the gold standard for diagnosis providing a defini-
tive characterization of the fundamental histological lesions: steatosis, ballooning, 
inflammation, and fibrosis, allowing differentiation between the more indolent, 
uncomplicated steatosis and the more rapidly progressive NASH forms [17]. 
According to the categorization, NAFLD is considered “primary” when it is cou-
pled with MS or is seen as a precursor to its occurrence. “Secondary” types of 
NAFLD are many and include, among others, illnesses resulting from dietary abnor-
malities, consequences of abdominal surgery, drug use, occupational exposure to 
chemical solvents, and (rarely) metabolic disorders [18–21]. In addition, NAFLD is 
frequently caused by common viral infections (viral associated fatty liver disease—
VAFLD) and recurrent endocrine problems. These secondary types of NAFLD must 
be recognized from the main NAFLD because, for example, VAFLD caused by HIV 
infection has a poorer prognosis than primary NAFLD and NAFLD caused by 
hypothyroidism has a particular pathophysiology that, in theory, may be entirely 
reversed by thyroid replacement treatment [22].

NAFLD is notoriously underdiagnosed in primary care, data from current litera-
ture derived mostly from US studies indicating a prevalence of 2% and 5%, respec-
tively, well below the anticipated population prevalence of 25–30% [23, 24]. NAFLD 
is not detected even in the presence of MS comorbidities and US or imaging testing 
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findings of hepatic steatosis. The reasons for these “missed” diagnostics are compli-
cated, with survey research indicating that NAFLD is not a priority in primary care 
and that there is a significant knowledge gap in NAFLD diagnosis and therapy [25]. 
These occurrences result in a significant gap between existing standards and actual 
clinical practice. However, the problems that led to a change in nomenclature to elimi-
nate the confusing factor are the following: (1) in routine primary care settings, adher-
ence to NAFLD clinical practice recommendations appears to be problematic for 
reasons other than a lack of understanding; (2) the intricacy of the diagnostic criteria 
for NAFLD poses a considerable hurdle for PCPs to initiate screening or active case 
diagnosis; (3) simplifying the diagnostic criteria for fatty liver disease acceptable for 
a busy primary care setting is essential for expanding therapy into primary care set-
tings; and (4) with the time necessary to collect a complete and accurate alcohol his-
tory, patient care may be misdirected as a result of this dichotomization into alcoholic 
and nonalcoholic [26]. In addition, the limited availability and use of sensitive direct 
alcohol markers in primary, secondary, and tertiary care settings in various regions of 
the world render interviews or questionnaires the only method for distinguishing 
between alcoholic and nonalcoholic fatty liver disease.

2.3  NAFLD and the Metabolic Syndrome: Common 
Pathophysiology Pathway and Bidirectional Interplay

Insulin resistance is the shared pathophysiological common denominator between 
NAFLD and MS, as previously stated. In the medical literature, the “chicken- and- 
egg” issue regarding the temporal relationship of NAFLD and MS was finally 
resolved by recent evidence demonstrating that NAFLD is both the cause and the 
result of MS [27, 28]. Nonetheless, it became evident immediately that tackling the 
major pathogenic causes of NASH would not necessarily improve disease outcomes. 
Insulin sensitizers did not restore or even exacerbate mitochondrial defects in NASH, 
but pharmaceutical treatments, such as vitamin E, acting via pathways other than 
insulin sensitization led to histological improvement in at least some individuals 
[29]. Therefore, in blatant contradiction to pathogenesis studies, there are a few ques-
tions that arise. Firstly, is the treatment of insulin resistance never adequate to suc-
cessfully cure NASH in the vast majority of patients? This is likely the outcome of a 
variety of pathogenic pathways that interact to cause varying degrees of liver damage 
in particular patients. Based on this premise, therapy should be individualized for 
each patient. However, it is not clear how this may be achieved. Determining the role 
of each pathophysiological process in the development of NAFLD/NASH in an indi-
vidual patient remains a scientific and clinical practice obstacle. Second, should 
people with NAFLD who do not have MS and those with lean NAFLD be treated 
similarly to those who are obese? In the absence of supporting data, should men and 
women be treated equally? Regardless of whether NAFLD is the cause or outcome 
of MS (which is both, as we now know), it is essential to recognize that these two 
conditions are synergistic HCC risk factors [29, 30]. HCC is the most prevalent pri-
mary liver cancer and the fourth leading cause of cancer- related death [31].
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In their landmark publication, Bellentani et  al. correctly noted the limits of a 
“negative” definition of NAFLD and NASH as opposed to a “positive” one, i.e., 
“metabolic,” raising concerns from an established pipeline of prior investigations 
[32]. In accord, Fouad et al. identified that the reference to alcohol in the phrase 
“nonalcoholic” posed concerns of trivialization, stigmatization, and disregard by 
health authorities [33]. Recently, the factors that can influence clinical trials regard-
ing NASH have been debated, for example their differentiation according to the 
fibrotic status of the patient (cirrhotic or non-cirrhotic), the differentiation between 
clinical and preclinical studies, but also the homogeneity of the studies regarding 
the histological diagnosis of NASH by LB, not emphasizing the extrahepatic mani-
festations or rather the patient’s comorbidities [34]. Recent studies emphasize a 
rapid progression of the degree of liver fibrosis in patients with NASH in patients 
with metabolic comorbidities, who are at a high risk of developing cirrhosis. 
Therefore, a change in nomenclature is necessary to establish the risk of individual 
mortality and morbidity.

2.4  NAFLD-MAFLD: A Debate Near the End

An expert group from as many as 22 nations developed the word MAFLD in an 
effort to combine ideas about the inaccuracy and potential detrimental implications 
of using the term “NAFLD” that had gathered over the previous few decades [9–
12]. This idea has quickly garnered support across Latin America, North Africa, and 
the Middle East, suggesting a consensus that the justifications for discarding the 
existing nomenclature exceed those for preserving it [35, 36]. The diagnostic crite-
ria for MAFLD exceed the inconveniences that were previously encountered for the 
diagnosis of NAFLD; for example, NAFLD in diabetic patients will follow the same 
path as in metabolically healthy obese patients. Similarly, it is unknown whether 
persons with altered metabolic derangements would be susceptible to the same risk 
of developing hepatic and extrahepatic problems as are usually associated with 
overt diabetes [9]. NAFLD and its subtypes nonalcoholic fatty liver (NAFL) and 
NASH were more thoroughly characterized than MAFLD from a histological stand-
point, and characterizing liver histology remains a milestone in our ability to predict 
the clinical consequences of illness. Nevertheless, physicians and patients will wel-
come the option of noninvasively identifying MAFLD, considering the numerous 
critiques that may be linked to LB [27, 37]. Experts developed a set of diagnostic 
criteria to establish the diagnosis of MAFLD-associated cirrhosis, hence removing 
the phrase cryptogenic cirrhosis among dysmetabolic individuals. Considering that 
fatty changes could disappear over time, the committee proposed that patients with 
existing cirrhosis, despite the absence of histopathologic proof of steatohepatitis, 
should then be deemed to have MAFLD-related cirrhosis if at least one of the fol-
lowing requirements is met: past or present evidence of dysmetabolic features that 
meet the criteria for the diagnosis of MAFLD (as described above) that have at least 
one of the following criteria in their medical history: prior histopathology-proven 
MAFLD or confirmation of liver steatosis using imaging modalities [9–12]. In this 
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light, it is essential to note the 1999 pivotal research in which Caldwell, based on his 
series of 70 cases, was the first to argue that “NASH plays an under-recognized role 
in many patients with cryptogenic cirrhosis, the majority of whom are older, T2DM- 
positive, and obese females” [38]. MAFLD takes a step further to accurately 
describe NAFLD individuals; however, it is unlikely to be the ultimate answer to all 
unmet clinical requirements. In addition, the unique concept of MAFLD integrates 
the insights acquired on the alarming interplay between NAFLD and MS, a relation-
ship that impairs liver histology, accelerates fibrosis advancement, raises the chance 
of developing HCC, and diminishes the life expectancy of NAFLD patients.

2.5  Pro Arguments for MAFLD: Improve Disease Awareness

Decades of effort have been expended to raise the knowledge of NAFLD; neverthe-
less, a recent study demonstrates that switching from NAFLD to MAFLD boosted 
awareness of the illness among primary care providers and physicians of other spe-
cialties. Two further investigations have demonstrated that the new label MAFLD 
has increased patient awareness [35, 39]. Despite moderate acceptance, this illus-
trates the efficacy of the MAFLD criteria in the context of ordinary clinical care and 
suggests that the results are generalizable. Utilizing the MAFLD criteria more 
broadly could result in even larger gains in the care of MAFLD patients if this 
momentum is capitalized on [40] (Fig. 2.2).

The existing MAFLD care strategy can be reduced based on a transformational 
shift from NAFLD to MAFLD: better allocation of resources to diagnose more 
patients (expanding access and coverage), improved identification of patients at risk 
of disease progression and accelerated treatment initiation (linkage to care), 

From NAFLD
to MAFLD

stigma

trivialization

confusion

Patient
awareness
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funding
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Multidisciplin
ary care
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Health policy
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Fig. 2.2 Implications for 
redefining fatty liver 
disease from a primary 
care perspective
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reduction in complications among high-risk populations, and reduction in the long-
term medical costs of complications, such as those associated with advanced liver 
disease, extrahepatic cholestasis, and extrahepatic cholestasis (optimizing referral 
pathway).

Unfortunately, the fact that current NAFLD diagnosis is centered on the rejection 
of other liver diseases poses a substantial barrier to the holistic management of 
patients with liver diseases, as well as the advancement of research into the inter-
play among fatty liver disease and other liver diseases. This may result in misclas-
sification, underreporting, and suboptimal care for these patients, particularly in 
light of increasing evidence that patients with MAFLD and other consequent liver 
diseases, such as chronic viral hepatitis, alcohol intake, or autoimmune hepatitis, 
have a more severe liver injury than those with each disease alone [41–43]. An inter-
national committee of experts has emphasized the need of including MAFLD in the 
hepatitis C eradication campaign. Notably, numerous recent studies have indicated 
that in patients with simultaneous chronic hepatitis B or chronic hepatitis C, the 
MAFLD criteria are superior to the previous NAFLD criteria for detecting individu-
als with more severe liver damage, such as steatosis, fibrosis, and increased liver 
enzymes. On the other hand, the transition to MAFLD will permit the establishment 
of a multidisciplinary clinic with contributions from primary care, hepatology, 
endocrinology, and cardiology to improve both liver-related and cardiometabolic 
health [44].

2.6  Conclusion

The MAFLD definition’s revolutionary simplification of the diagnosis and evalua-
tion may facilitate the implementation of effective fatty liver disease management, 
prevent overdiagnosis and overtreatment, and reduce underdiagnosis by PCPs. 
Thereby, this modification will enable PCPs to continue contributing to the health 
and well-being of patients in the community, based on accessibility, equity, and 
respect for the patient’s individuality, with a possible decrease in morbidity and 
mortality due to fatty liver worldwide.
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