1

Perspective: Expert Review
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ABSTRACT

Introduction

We are currently at the dawn of a revolution in the field of fatty liver diseases. Recently, a consensus recommended “metabolic (dysfunction) associated fatty liver disease” (MAFLD) as a more appropriate name to describe fatty liver disease associated with metabolic dysfunction, ultimately suggesting that the old acronym non-alcoholic fatty liver disease (NAFLD) should be abandoned. 

Areas covered

In this viewpoint, we discuss the reasons and relevance of this semantic modification through five different conceptual domains, i.e., 1) signals, 2) reasons, 2) promises, 4) challenges, and 5) steps ahead. 

Expert opinion

The road ahead will not be travelled without major challenges. Further research to evaluate the positive and negative impacts of the nomenclature change is warranted. However, this modification should encourage increased disease awareness among policymakers and stimulate public and private investments leading to more effective therapy development.
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Article highlights 

1. A consensus statement has recently recommended to replace the old acronym “non-alcoholic fatty liver disease” (NAFLD) with “metabolic (dysfunction) associated fatty liver disease” (MAFLD).

2. A set of “positive” criteria to diagnose MAFLD – independent of alcohol intake (or misuse) – has been proposed.

3. A positive definition of MAFLD and a focus on metabolic factors as its causative drivers is expected to reduce patient confusion on disease etiology, which can in turn facilitate patient-physician communication and shared decision-making.

4. The rebranding of NAFLD as MAFLD should encourage policymakers to increase disease awareness and stimulate public and private investments leading to more efficient and effective therapy development.

1. Introduction
Non-alcoholic fatty liver disease (NAFLD) – the hepatic manifestation of the metabolic syndrome – represents excess liver fat infiltration in the absence of significant alcohol consumption or other causes of liver disease. Variations of this standard definition are commonly found in the academic literature as well as in guidelines or consensus recommendations [1-7]. The traditional lexicon for defining “the hepatic manifestation of the metabolic syndrome” requires a “negative” definition, i.e., a diagnosis of exclusion based on the absence of another condition (i.e., significant alcohol consumption). However, subjects with traditional risk factors for NAFLD (e.g., central obesity and type 2 diabetes) who consume alcohol in excess of the established thresholds do not currently qualify for the NAFLD diagnosis [8, 9]. While NAFLD is one of the most common causes of liver transplantation in high and middle income countries [10], efforts to prevent and treat the disease have been disappointing. Currently, apart from saroglitazar (which has been granted marketing approval in India) [11], there are no other regulatory agency-approved pharmacotherapies for the disease [12]. Notably, prevention and treatment continue to rely on lifestyle intervention which remains difficult to achieve and sustain [13]. A common perception among hepatologists is that both academic research and clinical care for this disease have been misdirected and underfunded – at least in part because of the inadequacy and limitations of the traditional “NAFLD” label. 

However, major changes in the field of metabolic liver diseases are underway. Recently, a consensus by 32 experts from 22 countries recommended “metabolic (dysfunction) associated fatty liver disease” (MAFLD) as a more appropriate name to describe fatty liver disease associated with metabolic dysfunction, ultimately suggesting that the old term NAFLD should be abandoned [14, 15]. Remarkably, a set of “positive” criteria to diagnose the disease − independent of alcohol intake (or misuse) − has been proposed [14, 15]. The general idea behind the consensus statement is that the old acronym not only obscures the pathogenesis of the disease and is thus uninformative, but that it has also led to a number of unfavorable consequences. Thus, the importance of this recent single-letter revision in the acronym (from NAFLD to MAFLD) should thus be fully appreciated. In the current viewpoint, we discuss the reasons and relevance of this semantic modification through five different conceptual domains, i.e., 1) signals, 2) reasons, 2) promises, 4) challenges, and 5) steps ahead.

2. Moving from NAFLD to MAFLD

2.1. Signals for the change

The acronym NAFLD was born in 1980 when Jurgen Ludwig, a pathologist at the Mayo Clinic, and colleagues described a series of 20 patients – none of whom consumed significant amounts of alcohol, with liver histology findings similar to those of alcoholic steatohepatitis (i.e., fatty infiltration, lobular inflammation, hepatocyte ballooning with Mallory-Denk bodies, focal hepatocyte necrosis, and perivenular/perisinusoidal fibrosis) [16]. He proposed the terms NAFLD and non-alcoholic steatohepatitis (NASH) to describe these findings. Interestingly, a high percentage of these patients had diabetes, obesity, dyslipidemia and hypertension [16]. Since the original naming by Ludwig, NAFLD has been the standard disease term for 40 years. Notwithstanding its widespread use, critical voices and advocates for change have increased in the last few years. Various alternatives terms have been proposed, each with different emphasis and varying degrees of reconceptualization. In a landmark paper published in 2005, Loria et al.  [17] advocated the introduction of a positive criterion in the definition of NAFLD. A decade thereafter, Dufour [18] stated that “presently, in hepatology, the worst name is NASH” and that “the days of the disease name NASH are numbered”. As alternatives, both “metabolic disease-induced liver injury” (MILI) and “insulin resistance-induced liver injury” (IRILI) were proposed. However, both acronyms were questioned because other well‐defined liver diseases, like glycogenosis, could qualify as MILI and NASH driven by genetic mutations in the PNPLA3 gene did not strictly fall in the IRILI category [18]. Bellentani and Tiribelli [19] subsequently restated the need for a move from a negative to a positive definition. Their suggestion for replacing the term was metabolic-associated fatty liver (MAFL) – which was conceptualized as a spectrum that encompassed metabolic-associated steatohepatitis and dysmetabolic chronic hepatitis [19]. A meeting organized by the European Liver Patients’ Association (ELPA) with the European Commission in 2018 suggested that a change in nomenclature was one of their key requirements [14]. Further, an appeal to consider a more accurate terminology was published by Eslam et al.  [20] in 2019. Taken together, the need for a change in terminology is clearly gaining traction among scholars and scientific societies [21-24]. 

2.2. Reasons for the change

The prefix “non-” in the classical definition of NAFLD obviously indicates that this condition is a diagnosis of exclusion as reflected by a negative definition [25]. This is not per se surprising as negative definitions in the field of medicine are widespread. Suffice it to say that health is defined in the Oxford Dictionary as “the state of being free from illness and injury” and even the term “dis-ease” literally indicates “the absence of ease or elbow room” (once again, the absence of something) [26]. Nonetheless, the acronym NAFLD has repeatedly come under pressure because 1) it is disconnected from what the patient needs to know about the disease, 2) it overestimates the lack of contribution of alcohol consumption to disease pathogenesis, and 3) it ignores the role of metabolic factors as the key driver [17-24]. 

The disconnection between what the patient needs to know about the disease is exemplified by the common request for clarification that follow a diagnosis of NAFLD. For example, hepatologists are frequently faced with patients who want to know what their disease is, not what it is not. Similarly, the expression “non-alcoholic” leads to the frequent question “If my disease is not alcohol-related, then what is the real cause?” The traditional terminology not only confuses the disease from a causative standpoint, but it can lead to adverse consequences in terms of physician-patient communication, ultimately impairing an appropriate follow-up schedule. Notably, a recent study by Cook et al.  [27] laments that patients with a diagnosis of NAFLD have a lack of understanding of this disease and are unfamiliar with its long-term consequences. As a result of the nomenclature change, patients would be expected to perceive what MAFLD is and what its real causes are – ultimately avoiding trivialization. 

The overestimation of the lack of contribution of alcohol to disease pathogenesis (which is implicit in the term “non-alcoholic”) is highlighted by the heated debate on the threshold for “significant” alcohol consumption for diagnosing NAFLD [28, 29]. Further, the potential (and oxymoronic) role of alcohol consumption in a disease named “non-alcoholic” has been repeatedly cited. A study of 2475 participants of the Framingham Heart Study indicated that alcohol use is associated with hepatic steatosis even in subjects with a presumed diagnosis of NAFLD according to the traditional definition [30]. Another large study from Korea demonstrated that light or moderate alcohol consumption is associated with worsening of fibrosis in patients with NAFLD compared with no consumption [31]. These findings, coupled with recent evidence indicating that there is no safe limit for alcohol use [32], indicate that alcohol can contribute to liver damage even in a disease conceptualized as “non-alcoholic”. Moreover, modest alcohol consumption (well below the threshold necessary to make a diagnosis of alcoholic liver disease) – when combined with obesity – markedly and perhaps synergistically increases the risk of developing cirrhosis [33, 34]. To complicate matters, it is not uncommon in clinical practice for patients with significant alcohol consumption to under-report alcohol intake. Patients assigned a diagnosis of NAFLD may also interpret the label “non-alcoholic” as a license to continue drinking.
The third reason for changing the acronym is that the term NAFLD ignores the key role of metabolic factors as important pathogenetic drivers. By replacing NAFLD with MAFLD, the role of metabolic dysfunction becomes central (being embedded in the disease acronym). Once a patient is told that he/she has MAFLD, then appropriate education and counseling on what the disease means can begin [14, 15]. Specifically, the diagnosis of MAFLD is based on the presence of hepatic steatosis in addition to at least one of the following three criteria: 1) overweight/obesity (body mass index [BMI] ≥ 25 kg/m2), 2) presence of type 2 diabetes mellitus, or 3) evidence of metabolic dysregulation defined by the presence of at least two of the seven metabolic at-risk criteria listed in Figure 1 [14, 15]. In this scenario, the exclusion of other liver diseases is not a prerequisite but would be required to exclude a contribution from other diseases. 
The emphasis on metabolic abnormalities has two additional and important consequences in terms of disease classification. First, the adoption of the MAFLD umbrella term will likely result in abandoning the simplistic dichotomization of NASH and non-NASH, moving instead to assessing disease severity that comprises both inflammation and fibrosis stage, akin to what is undertaken for all other liver diseases. Second, the term MAFLD-related cirrhosis is expected to replace the old “cryptogenic cirrhosis” definition for a majority of patients [15].
2.3. Promises of the change

The acronym change holds numerous promises and expectations. First, a positive definition of MAFLD and a focus on metabolic factors as causative drivers is expected to reduce patient confusion on disease etiology, ultimately facilitating patient-physician communication and shared decision-making. As emphasized by the ELPA with the European Commission in 2018, a change in terminology is a key tool for reducing stigmatization caused by the association of NAFLD with alcohol consumption [14]. There is ample evidence from everyday practice that discussions of alcohol consumption may be off-putting for patients who can be perceived to be judged [35]. The new name is indeed expected to promote anti-stigma interventions (as it also avoids the stigma associated with obesity) and is aimed at improving public perceptions of the condition – ultimately favoring help-seeking behaviors and patient engagement. This may in turn result in coordinated prevention and early intervention programs aiming at tackling the current scenario in which the diagnosis is frequently incidental when the disease is already advanced (i.e., cirrhosis) [36]. Earlier identification should drive better disease management (including screening, early surveillance, and treatment for potential extra-hepatic consequences) to improve long-term outcomes. 

Needless to say, disease rebranding has significant implications for both the public health system and the pharmaceutical industry. The word “metabolic” used in the context of the acronym (akin to use of “metabolic” in metabolic syndrome) highlights the central role of metabolic dysfunction [37] – which is chiefly driven by anthropogenic trends in obesity and sedentary behaviors [38, 39]. This conceptualization in turns hinges on the fact that MAFLD is potentially preventable and emphasizes the need for appropriate resource allocation and effective public health policy decisions. A coherent narrative that binds MAFLD to the abundance of processed foods, urbanization, and physical inactivity will also have important educational implications [37]. Finally, disease rebranding will stimulate research and development (R&D) investments and pharmaceutical innovation [40]. 

There are numerous reasons for the higher drug development time and lower success rate in metabolic liver diseases. These include suboptimal animal models, insufficient non-invasive markers to monitor disease progression, relatively high risks of adverse effects, and heterogeneity in treatment response [41]. Another implication of changing the name is to highlight the future need to consider the impact of experimental treatments on metabolic factors and not solely on liver histology. In an era of “MAFLD”, endpoints in trials would focus not only on the effect of the new treatment on the liver, but also on cardiovascular and diabetes end points [42, 43]. For example, whilst obeticholic acid improves liver fibrosis [44], it increases low-density lipoprotein-cholesterol (LDL-C) [45], and a recent modeling study suggests that elevations in LDL-C might attenuate the benefit accrued from modest improvement in liver fibrosis [46].
Obviously, these concerns are not going to magically change as a consequence of disease renaming. However, the field of fatty liver disease research has been underfunded at least in part because allocation of public and private R&D money strongly reflects social values [47]. For example, R&D expenditures are known to be very high in the field of oncology because society places a comparatively high value on reducing cancer-related deaths or cancer-free survival versus reducing the burden of other diseases perceived as less deadly or cumbersome to patients, their families, or society at large [47]. NAFLD has received a low share of R&D investment and has had a relatively limited share of high-impact pharmaceutical innovation [40, 41] because the real disease burden (for instance in terms of non-liver-related mortality) has remained underappreciated. 
2.4. Challenges stemming from the change

Implementation of the new nomenclature will not come without challenges and that some have even suggested that a name change is premature [48] and requires building a wider consensus [49]. However, it can equally be argued that a name change at this juncture is precisely what is required as it will reboot and turbocharge efforts to increase public and policy maker awareness through realigning the disease with the suite of other diseases associated with metabolic dysfunction – such as cardiovascular disease and type 2 diabetes. From a clinical perspective, the main issues ahead include the need for further clarification and stratification of MAFLD to guide decision-making and prognostication. Another challenge of the new umbrella concept is the suggestion that the traditional dichotomous classification into non-alcoholic steatohepatitis (NASH) versus non-NASH should be abandoned [14, 15]. We believe that the principal concerns with the traditional NASH definition are that 1) the histology distinction is subject to significant sampling variability and 2) ballooning – a key feature of NASH – can fluctuate over short timeframes even within the same patient [50]. Differently from NASH, fibrosis is a relatively more “stable” lesion [51] which is chiefly driven by metabolic inflammation. Of note, virtually all longitudinal studies have not found NASH to be a predictor of MAFLD-related mortality because of its high collinearity with fibrosis [52, 53]. Abandoning the term steatohepatitis will have implications for ongoing clinical trials that consider “improvement of NASH” as one of the end points [54, 55]. While problematic, no drug has yet received regulatory approval for steatohepatitis treatment, whereas fibrosis can improve with obeticholic acid [44]. This is not to say that improvements in fibrosis are not related to improvements in metabolic steatohepatitis, but rather it acknowledges that the NASH diagnosis is a much more “fickle” lesion. Importantly, fibrosis is an easily defined and hard endpoint that lends itself to non-invasive assessment [56, 57]. Such non-invasive tools will be much more acceptable to patients and hence will be more utilitarian [58, 59] while remaining anchored on a solid foundation of scientific evidence. 

Within complex disease spectra, an affected/unaffected status constitutes a crude phenotypic dichotomy. In the case of MAFLD, multiple phenotypic measurements will likely be necessary to further dissect the term into distinct components with a simpler etiology. The metabolic syndrome itself – which is defined from a set of diabetes and cardiovascular risk factors [60, 61] –  has been conceptualized as the result of multiple components with a simpler etiology [62, 63]. Future work should investigate how genotype-by-diet interaction effects are reflected in metabolomic and gene expression profiles in patients with MAFLD. In addition, it will be paramount to investigate which phenotypes are interconnected in the field of metabolic liver diseases. 

In social terms, the main challenges faced by the rebranding of NAFLD to MAFLD will lie in the ability to reduce stigma and successfully increase public awareness [39]. Those who accept the idea that the acronym MAFLD will decrease stigma through a lack of reference to alcohol consumption should be aware that a semantic revision in the context of rebranding can only have a temporary effect, as the acronym (in a worst case scenario) may inherit the public image of the old one [64]. Even with a new name, it can be expected that MAFLD would not lead to better public health awareness until improved treatment and care options become available. Unfortunately, more public and private R&D money will only flow into MAFLD research when societal awareness and perception of its burden increases [39]. Because the implications of disease rebranding for public health strategies and access to research funds are not without caveats, a concerted and coordinated research effort should be accompanied by appropriate education and advocacy. 
2.5. Steps for implementing the change

The new definition of MAFLD has been the result of a consensus statement based on expert opinion, eventually denoting a classical top-down approach. The paradigm shift is expected to be well-received by leading hepatology practices and scientific journals. It is also likely that placing the term “metabolic” in the name will facilitate increased awareness of the condition amongst metabolic physicians and diabetologists. Moreover, international bodies and scientific societies in the field of gastroenterology and hepatology are expected to be proactive in the introduction of the new acronym by broadcasting the reasons for the change [65-67]. Besides ongoing top-down efforts, the change in nomenclature can be productively introduced in a bottom-up fashion by joining forces with patients, educating the public, and mobilizing forces for change through widely used internet platforms (e.g., social networks). In the upcoming years, any clinician or organization should be encouraged to start applying the new acronym in a bottom-up manner, from individual clinical practices, through hospitals and outpatient facilities, to national public health services. 

3. Conclusion 

Since the coinage of the term NAFLD by Jurgen Ludwig [16], alcohol consumption has formed the prism through which all forms of fatty liver disease have been interrogated. In the context of our current understanding of this condition, there is much to gain by changing the acronym from NAFLD to MAFLD, which goes further than a mere change of a single letter (Figure 2). Similarly, there is little to lose by abandoning a negative definition that does not resonate with pathophysiological evidence and has been largely unsuccessful in promoting patient and societal awareness of the disease [68]. Since its publication, the new terminology and definition have been increasingly been accepted and endorsed by international liver associations – including the Asian Pacific Association for the Study of Liver (APASL) [65], the Latin American Association for the Study of Liver (ALEH) [66], a consensus from the Middle East and North Africa [67] – as well as well as by over 30 patient organizations [69]. Nonetheless, the road to implementing this change is long and will not come without major challenges [70]. In this scenario, further research will be required 1) to evaluate the positive and negative impacts of renaming and 2) to compare differences in clinical cohorts in whom the NAFLD versus MAFLD diagnostic criteria are applied [71-73] (Table 1).  
4. Expert opinion
We are currently at the dawn of a revolution in the field of fatty liver diseases. Recently, a consensus by 32 experts from 22 countries recommended “metabolic (dysfunction) associated fatty liver disease” (MAFLD) as a more appropriate name to describe fatty liver disease associated with metabolic dysfunction, ultimately suggesting that the old acronym non-alcoholic fatty liver disease (NAFLD) – which implies a negative definition – should be abandoned. Since its publication, the new terminology and definition have been increasingly been accepted and endorsed by international liver associations – including the Asian Pacific Association for the Study of Liver (APASL), the Latin American Association for the Study of Liver (ALEH), a consensus from the Middle East and North Africa – as well as well as over 30 patient organizations. The main advantages of the MAFLD terminology do include 1) the alignment of fatty liver infiltration will other diseases associated with metabolic dysfunction, 2) the promotion of disease awareness, and 3) the active involvement of endocrinologists, cardiologists, and metabolic physicians in the clinical management of this patient group.
While there is gathering momentum for rebranding NAFLD as MAFLD, the change in the nomenclature is witnessing some pushback by researchers who believe that a name change is premature and requires building a wider consensus. However, it can equally be argued that a name change at this juncture is precisely what is required as it will reboot and turbocharge efforts to increase public and policy maker awareness through realigning the disease with the suite of other diseases associated with metabolic dysfunction – such as cardiovascular disease and type 2 diabetes. From a clinical perspective, the main issues ahead include the need for further clarification and stratification of MAFLD to guide decision-making and prognostication. Another challenge of the new MAFLD concept is the suggestion that the traditional dichotomous classification into non-alcoholic steatohepatitis (NASH) versus non-NASH should be abandoned. We believe that the principal concerns with the traditional NASH definition are that the histology distinction is subject to significant sampling variability and ballooning – a key feature of NASH – can fluctuate over short timeframes even within the same patient. Differently from NASH, fibrosis is a relatively more “stable” lesion which is chiefly driven by metabolic inflammation. Of note, virtually all longitudinal studies have not found NASH to be a predictor of NAFLD-related mortality because of its high collinearity with fibrosis. While abandoning the term NASH may have implications for ongoing clinical trials that consider “improvement of NASH” as one of the endpoints, the proposed nomenclature in no way influences what should be taken into account as an outcome in a trial. For example, “NASH resolution without worsening of fibrosis” would be renamed as “improvement in metabolic steatohepatitis without worsening of fibrosis” in the MAFLD framework. Importantly, the main prognostic predictor in MAFLD (i.e., fibrosis) is an easily defined and hard endpoint that lends itself to non-invasive assessment. Such non-invasive tools will be much more acceptable to patients and hence will be more utilitarian, while remaining anchored on a solid foundation of scientific evidence. In the context of our current understanding of this condition, we believe that there is much to gain by changing the acronym from NAFLD to MAFLD. Similarly, there is little to lose by abandoning a negative definition that does not resonate with pathophysiological evidence and has been largely unsuccessful in promoting patient and societal awareness of the disease. Efforts to compare prognostic differences in clinical cohorts in whom the NAFLD versus MAFLD diagnostic criteria are applied are currently ongoing and will likely represent the key milestone in consensus building efforts in the upcoming years.
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Table 1. Summary of published studies that compared the MAFLD versus NAFLD criteria

	Authors
	Reference in the paper
	Study population
	Prevalence of MAFLD
	Prevalence of NAFLD
	Main findings

	Lin et al.
	71
	13083 cases with ultrasonography and laboratory data
	 31.24% 
	33.23%
	Compared with NAFLD, MAFLD patients were significantly older and a higher prevalence of metabolic comorbidities 

	Wong et al.
	72
	922 adults who had undergone proton-magnetic resonance spectroscopy and transient elastography, of whom 565 had no evidence of fatty liver at baseline.
	25.9%
	25.7%
	The new definition of MAFLD does not significantly change the prevalence compared with NAFLD, but it may reduce the incidence by 25%. Persons with hepatic steatosis who do not fulfil the definition of MAFLD are unlikely to have significant liver disease.

	Yamamura et al.
	73
	765 patients with fatty liver
	79.6%
	70.7%
	MAFLD, but not NAFLD or alcohol consumption, was the initial classifier for significant fibrosis. The sensitivity for detecting significant fibrosis was higher for MAFLD than NAFLD (93.9% vs. 73.0%). In patients with MAFLD, even mild alcohol intake was associated with an increase in the prevalence of significant fibrosis.


Abbreviations: MAFLD, metabolic (dysfunction) associated fatty liver disease; NAFLD, non-alcoholic fatty liver disease.
Figure legends
Figure 1. Flowchart for the diagnosis of MAFLD based on the new consensus set of “positive” criteria.

Figure 2. Potential positive implications of the recent single-letter revision in the acronym from NAFLD to MAFLD.

