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Metabolic associated fatty liver disease and cancer risk: causal
role or epiphenomenon?
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The majority of global deaths are attributed to one of the
noncommunicable diseases (NCDs), and cancer is projected
to be the leading cause of death worldwide in the 21"
century (1). There were 18.1 million incident cancer cases
worldwide in 2018, 43.8 million are living with cancer and
9.6 million deaths from cancer. One in 6 deaths is due to
cancer and these numbers are projected to rise to 13 million
by 2030, more than that from tuberculosis, malaria and
HIV/AIDS combined. In addition, the total annual global
cost of cancer was estimated at around US$1.16 trillion,
representing a significant burden on health care systems and
families (1).

Notably, approximately a third of cancer cases
preventable and are attributed to behavioural and dietary
risks, and an additional third treatable if diagnosed early. In
this regard, numerous epidemiological studies and meta-
analyses provided unequivocal evidence to demonstrate
an association between obesity, as defined by body mass
index (BMI) and at least 12 types of cancer, including
liver, colorectal, pancreatic, esophageal, breast, kidney
and bladder (2). Imbalances in dietary intake, energy
homeostasis, and inappropriate physical activity fuel to a
large extent, this global epidemic of obesity. According to
the World Health Organization (WHO), the prevalence of
overweight and obesity has almost tripled since 1975 and in
2016, 1.9 billion adults globally were overweight, of whom
650 million had obesity (3). Hence, obesity is projected to
be soon replacing smoking as the leading preventable cause
of cancer.
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Nevertheless, not all fats are the same; ectopic fat
accumulation, particularly in the liver and skeletal muscle
entails higher risk for the development of insulin resistance
and cardiometabolic abnormalities and adverse events,
compared to total body adiposity. Thus, it is currently
recognised that BMI is only an imprecise indicator of
obesity as it does not assess body fat composition or central
obesity (4,5).

In parallel with epidemics of obesity, the prevalence
of metabolic associated fatty liver disease (MAFLD)
(formerly known as NAFLD) that encompasses a significant
accumulation of fat in the liver, has significantly increased
affecting up to a quarter of the world’s adult population
and is currently a leading cause of chronic liver disease
worldwide (6-8). As MAFLD are fundamentally intertwined
with obesity and metabolic syndrome, it is not surprising
that the clinical burden and consequences of MAFLD are
not limited only to the risk of liver-related complications
but it extends also to increase the rate and severity of
various extrahepatic complications, including multiple
extrahepatic cancers (9). Indeed, the leading cause of
death in patients with MAFLD is cardiovascular disease,
followed by extrahepatic malignancies and then liver-related
complications (10). Thus, dissecting the effects of obesity
and its associated metabolic consequences, from those
mediated by MAFLD on extrahepatic cancers is important.

A recent study by Allen et a/. (11) provides new insights
on the impact of MAFLD, demonstrating that liver fat is
a pivotal mediator in the association between obesity and
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the development of hepatic and extrahepatic cancer. This
longitudinal study included a community cohort of 4,722
NAFLD and 14,441 age- and sex-matched control subjects
followed up to 21 years with a median follow-up of 8 years.
During this period, there were 2,224 incident cancers.
The presence of MAFLD was associated with 90% greater
risk of developing cancers after adjustment for potential
confounders. The highest risk increase was demonstrated
in liver cancer [incidence rate ratio (IRR) 2.8; 95% CI, 1.6
5.1], followed by those for uterine, stomach, pancreas, then
colon cancer. Interestingly, MAFLD was associated with
an approximately two-fold increase in the overall risk of
incident cancers in comparison to non-obese controls (IRR
2.0; 95% CI, 1.5-2.9), while obesity had much less impact
on cancer risk (IRR 1.2; 95% CI, 0.9-1.6). Furthermore,
this study demonstrated that obesity per say, in the absence
of MAFLD did not significantly increase the risk compared
to non-obese controls IRR 1.0; 95% CI, 0.4-1.4).

The next frontier is to go from the epidemiological
association to the mechanistic explanation. Though a direct
causal link between MAFLD and extrahepatic cancers is yet
to be clarified, several mechanisms have been postulated.
MAFLD is intimately interconnected with hepatic and
systemic insulin resistance, which in accompanying with
high-glucose environment can lead to oncogenic alterations
and the promotion of various pathways involved in cell
proliferation, such as MAPK/ERK, PI3K/Akt, Ras, and
¢-MYC. In addition, the low-grade systemic inflammation
associated with MAFLD can induce mitochondrial
dysfunction, release pro-carcinogenic cytokines and
hormones and promote reactive oxygen species (ROS)
accumulation. These events can lead to the activation of
oncogenic pathways. Moreover, metabolic perturbation as
occurs in MAFLD can induces wide epigenetic oncogenic
changes and DNA mutations (12).

However, it remains challenging to ascertain causality
and disentangle if liver fat itself, the intertwined endocrine
activity of adipose tissue, or additional factors, such as
microbiota changes and poor dietary intake are causative,
given the complex and dynamic interaction between
these factors. The possibility that MAFLD represents a
robust surrogate of visceral obesity and thus has a stronger
association with extrahepatic cancers than obesity, as
assessed by BMI, also cannot be excluded.

An important question from this report is whether
we can leverage the new knowledge to improve the
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management of patients and broaden opportunities for
cancer control? Obviously, if this study is independently
confirmed by others, it could help in risk stratification of
patients and identification of those with increased risk of
obesity-promoted malignancy, ultimately enabling more
personalised surveillance approaches. Such knowledge
would also help determine the optimal type of and time
point for treatment and prevention strategies for obesity
and MAFLD.

In conclusion, MAFLD likely plays a more critical
role rather than obesity in the development of hepatic
and extrahepatic cancers. Current measures of obesity
seem to be imperfect and thus practical everyday tools to
characterize excess adiposity are required. Though external
validation of the findings is required, they are intriguing
and are an impetus to undertake further research in order to
address the questions raised.
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