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Metabolic dysfunction-associated fatty liver disease
(MAFLD), which is encountered every day in clinical
practice, is a complex disorder that is linked to
disease in almost every other organ system.
Cardiovascular disease is principal among these,
and the most likely cause of death in an individual
with MAFLD, highlighting the need to ‘look beyond
the liver'.

etabolic dysfunction-associated fatty liver disease

(MAFLD, previously known as nonalcoholic fatty

liver disease [NAFLD]) is the most prevalent liver

disease in Australia and also affects over a third of
the global population.! In Australia, incident cases of decom-
pensated cirrhosis and primary liver cancer secondary to MAFLD
are predicted to increase by 85% and 75%, respectively, this
decade, rising in parallel with incident cases of obesity and the
metabolic syndrome. Despite this, there is generally low aware-
ness of MAFLD and, when present, it is easy to overlook or
simply ignore it. This is likely because of the following factors:
« onlya very small proportion of people with MAFLD will
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KEY POINTS

The prevalence of metabolic dysfunction-associated fatty
liver disease (MAFLD) is rising in Australia and worldwide.
Cardiovascular disease (CVD) remains the single biggest
cause of death in individuals with MAFLD.

Liver fibrosis predicts poor outcomes such as development
of cirrhosis, liver cancer and CVD. Liver fibrosis can be
estimated with simple calculators using commonly
available laboratory results. These tools also identify
patients who need specialist referral.

MAFLD is an independent risk factor for CVD. Commonly
used risk calculators may underestimate the risk of CVD in
people with MAFLD, especially those with liver fibrosis.
CVD risk factors should be treated aggressively with
pharmacological and nonpharmacological interventions.

» Medications such as statins are safe and tend to be under-
prescribed in people with MAFLD.

Several new medications are likely to become available
over the next few years to treat the liver manifestations of
MAFLD.

experience a liver-related adverse event (i.e. development of

cirrhosis or liver cancer)

o thereis alack of effective drugs to improve liver fibrosis
and inflammation or prevent liver-related adverse events
(although this is hopefully soon set to change)

o the seemingly ubiquitous nature of MAFLD contributes to
general desensitisation to the condition.

This therapeutic nihilism is illustrated by some guidelines
that have explicitly recommended against routine screening
for MAFLD, even in high prevalence settings, such as diabetes
clinics, citing ‘uncertainties around diagnostic testing and
treatment options’.? Notably, other guidelines, including our
local Asian Pacific Association for the Study of the Liver guide-
lines, recommend a more proactive approach to screening
including in those with overweight or obesity, type 2 diabetes
and the metabolic syndrome,’ whereas universal screening for
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MAFLD in people with type 2 diabetes
is now endorsed by some diabetes guide-
lines, suggesting this lack of interest is
shifting.*

Importantly, however, MAFLD is not
anisolated disorder of the liver, but rather
the hepatic manifestation of systemic met-
abolic dysregulation, and in this regard,
the liver can be thought of as a window
into a person’s general metabolic health.
This metabolic dysregulation state, which
is integral to MAFLD, is characterised
by insulin resistance, dysregulated lipid
metabolism and chronic low-grade
inflammation. Inter-organ cross-talk
results in multiple other affected organ
systems including the heart, brain, pan-
creas, blood vessels, adipose tissue and
muscle. A large number of disease asso-
ciations have been described, including
sleep apnoea, cardiovascular disease
(CVD), osteoporosis, chronic kidney
disease, thyroid disease, polycystic ovary
syndrome, mental health disorders and
dementia (Figure). In keeping with this,
several studies have demonstrated
increased all-cause mortality in people
with MAFLD compared with the general
population, which tends to increase with
increasing stages of liver fibrosis.>® How-
ever, most of this excess mortality is actu-
ally driven by nonliver-related events,
most notably CVD, extrahepatic cancer
and chronic kidney disease. In fact, despite
a rapid rise in MAFLD-associated liver
disease in recent decades, liver diseases
still account for about one-third of the
deaths caused by kidney disease in
metabolically unhealthy people with
type 2 diabetes in Australia.’”

CVD warrants special mention as the
alreadyleading cause of death in Australia.
MAFLD is associated with an increasing
risk of fatal or nonfatal CVD events, and
CVD is responsible for nearly a third of
total mortality in individuals with MAFLD.
In fact, upon diagnosis of MAFLD, a
clinician’s first initial thought should be
to consider CVD. In people with MAFLD,
the risk of CVD increases along the
MAFLD severity spectrum and fibrosis
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Figure. Multisystem involvement of metabolic dysfunction-associated fatty liver disease (MAFLD).
Abbreviations: CVD = cardiovascular disease; PCOS = polycystic ovary syndrome.

stage. Thus, just as assessing an individ-
ual’s degree of liver fibrosis predicts the
risk of progression to cirrhosis or liver
cancer, it likely also predicts the risk of a
cardiovascular event.

MAFLD: screening, assessment
and staging

Australian MAFLD guidelines were pre-
sented at the Australian Gastroenterology
Week in 2023, and a concise version of
the guideline document is expected to be
published later this year.

People with obesity, type 2 diabetes or
two or more metabolic risk factors (includ-
ing hypertension, dyslipidaemia, increased
waist circumference or prediabetes, regard-
less of bodyweight) are recommended to
undergo screening for MAFLD, with liver
ultrasound being the first-line diagnostic
test. MAFLD should also be considered in
people with unexplained abnormal liver
enzyme levels.

Inindividuals with MAFLD, the single
most important prognostic factor is the
presence and stage of liver fibrosis, which
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reflects chronic liver injury and inflam-
mation. Fibrosis is typically reported on a
scale of zero (F0; no liver fibrosis), one (F1;
mild fibrosis), two (F2; significant fibro-
sis), three (F3; advanced fibrosis) and
four (F4; cirrhosis). Individuals without
significant fibrosis in FO to F1 have a
low risk of progressing to cirrhosis, liver
decompensation or liver cancer in the short
term. Individuals with more advanced
fibrosis or cirrhosis (stage F3 to F4) are
at significantly higher risk of adverse
liver-related outcomes.

Although biopsy is the traditional
gold-standard test for assessing liver
fibrosis, thisis rarely required in practice as
several other noninvasive tests can predict
the risk of liver fibrosis. The Fibrosis-4
(FIB-4) score is the recommended initial
noninvasive test and can be calculated
using commonly available clinical and
laboratory results (patient age, alanine
transaminase and aspartate transaminase
levels and platelet count; test available
online at: www.mdcalc.com/calc/2200/
fibrosis-4-fib-4-index-liver-fibrosis). It
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MAFLD: THE CRUCIAL LINK TO CVD continued I

SUGGESTED WORKUP FOR MAFLD

Patient diagnosed with MAFLD
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Abbreviations: FIB-4 = fibrosis-4; MAFLD = metabolic dysfunction-associated fatty liver disease.

*Such as vibration-controlled transient elastography (FibroScan) or shearwave elastography.

t Such as Hepascore or enhanced liver fibrosis test.

Adapted from Gastroenterological Society of Australia consensus statement (still in review and expected to be

published later this year).

stratifies individuals into low and high risk
for significant fibrosis. Individuals with
an intermediate FIB-4 score result have
an indeterminate risk for advanced fibro-
sis and should have a second-line test.
Second-line testing options include
measurement of liver elastography or
‘stiffness’ (using vibration-controlled
transient elastography [FibroScan] or shear
wave elastography as an add on to standard
ultrasound) or direct serum fibrosis tests,
such as Hepascore or the enhanced liver
fibrosis test. The choice of second-line test
should take into account local availability
and cost.
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This risk stratification process is an
integral part of the initial assessment of
individuals diagnosed with MAFLD to
ensure they end up on the appropriate care
pathway, and that the clinician focus is
aligned with treatment priorities. For
example, in people without significant
fibrosis, care is centred around manage-
ment of obesity and addressing risk factors
for comorbid conditions, including CVD,
chronic kidney disease, diabetes and
obstructive sleep apnoea. Those with sig-
nificant fibrosis have an even higher risk
of the above conditions, but also have a
much higher competing risk of cirrhosis,
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decompensation and liver cancer and
would benefit from liver specialist review.
The suggested workup for MAFLD is
shown in the Flowchart.

Mechanisms linking MAFLD

to CVD

Atherosclerotic cardiovascular disease
(ASCVD) is underpinned by the formation
of atherosclerotic plaques, consisting of
oxidised LDL accumulating within mac-
rophages in the arterial intima in the
setting of endothelial dysfunction. Inflam-
matory cytokines and vascular smooth
muscle proliferation makes this plaque
vulnerable to rupture and occlusion, par-
ticularly in prothrombotic states. MAFLD
consists of multiple derangements that
make this process more likely to occur.

MAFLD is associated with an ather-
ogenic serum lipoprotein profile (con-
sisting of increased very low LDL and
small-dense LDL [the most atherogenic
subtype of LDL] and decreased HDL
levels), which has an increased propensity
to form atherosclerotic plaques.® Fataccu-
mulation in hepatocytes induces oxidative
stress and the upregulation of a number
of proinflammatory signalling cascades.
This contributes to the chronic low-grade
systemic inflammatory state that mediates
many of the extrahepatic complications
of MAFLD including CVD. Endothelial
dysfunction, referring to the loss of usual
homeostatic mechanisms within vascular
endothelial cells (which control functions
such as regulation of vascular tone, platelet
aggregation and immune cell migration),
is also known to be a feature of MAFLD
and is mediated in part by elevated serum
levels of asymmetric dimethyl arginine,’
a nitric oxide synthase antagonist. Thus,
in the milieu of chronic inflammation,
endothelial dysfunction, haemostatic
alteration and atherogenic dyslipidaemia,
an environment primed for the formation
of atherosclerotic plaques exists.

In this setting of chronic inflammation
and the release of systemic and local proin-
flammatory mediators, MAFLD is asso-
ciated with an increased risk of cardiac



arrhythmias, including atrial fibrillation,
ventricular arrhythmias and structural
heart disease, including left ventricular
hypertrophy accompanied by systolic
and/or diastolic dysfunction.

MAFLD: an independent risk
factor of CVD or an association?
Disentangling the effects of hepatic stea-
tosis on CVD from other features of the
metabolic syndrome that invariably
accompany MAFLD is challenging. In
other words, is hepatic steatosis an inde-
pendent risk factor for CVD? Or does it
simply tend to coincide with other estab-
lished risk factors? Conflicting data exist
reflecting heterogeneity between study
populations in the published literature;
however, a growing body of evidence
suggests liver fat isindeed an independent
risk factor. For example, one recent large
prospective study with well-phenotyped
participants found that baseline steatosis
was associated with a 70% increased risk
of major adverse cardiovascular events
over a two-year follow-up period, even
after adjusting for the presence of baseline
coronary artery stenosis, ASCVD risk
scores, obesity and the metabolic syn-
drome." Thus, it is likely that assessment
of cardiovascular risk using ASCVD risk
scores may underestimate risks in the
MAFLD population, especially in those
with more advanced liver inflammation
or fibrosis; both of these factors could be
considered when determining an individ-
ual’s CVD risk.

Management

Nonpharmacological interventions
Lifestyle measures including dietary
changes, physical activity and weight loss
interventions remain the mainstay of
treatment of MAFLD.

Weightloss of a relatively small amount
(5% bodyweight) is associated with a 30%
improvement in liver fat content and
improvement in metabolic parameters,'
although a greater degree of weight loss
(>10%) may be required for regression of
liver fibrosis.”* The benefits of sustained

weight loss on cardiovascular risk can be
dramatic, and this is well illustrated by
bariatric surgery data. A recent large obser-
vational study of 650 obese individuals
with MAFLD and steatohepatitis who
underwent bariatric surgery significantly
reduced their risk of major adverse cardiac
events by 70% after a median of seven years
follow up, compared with a matched con-
trol cohort.”” However, it is essential that
weight loss measures be combined with
other dietary and exercise interventions
in people with MAFLD.

Exercise has beneficial effects on liver
fat content and body composition, and
promotes an antiatherogenic and anti-
inflammatory state, independently of
weight loss. Both aerobic exercise and
resistance training have beneficial effects
on liver fat reduction and, thus, a person-
alised approach is reasonable. Australian
guidelines recommend 150 to 240 minutes
of moderate intensity aerobic exercise per
week, although aslittle as 135 minutes per
week has been shown to be effective."

High-calorie diets with excess saturated
fat and refined carbohydrates are linked
to obesity and MAFLD. Reducing caloric
intake in line with the Mediterranean style
diet is associated with reduced hepatic
steatosis and improved cardiometabolic
risk parameters.'>'® This consists of daily
consumption of fruit and vegetables,
unsweetened fibre-rich cereals, nuts, fish,
white meat and olive oil with reduced con-
sumption of saturated fat, processed food
and simple sugars. Smoking cessation
should also be promoted if relevant, and
patients should be encouraged to abstain
from alcohol. Coffee consumption appears
protective against a variety of liver diseases
and may be beneficial in MAFLD.

Pharmacological interventions

Blood pressure- and lipid-lowering therapy
is recommended for individuals at high
risk of CVD (>10% estimated five-year
CVDrrisk, as determined by the Australian
cardiovascular disease risk calculator, which
uses age, sex, smoking status, blood pres-
sure, total cholesterol to HDL-cholesterol
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ratio, diabetes status and use of CVD
medications (see: www.cvdcheck.org.au/
calculator). These therapies should be
considered in people with intermediate
(5 to 10%) five-year CVD risk as per Aus-
tralian guidelines. It is important to bear
in mind that existing algorithms do not yet
incorporate MAFLD nor the severity of
liver disease. Additionally, MAFLD is
associated with an atherogenic lipid profile
with the presence of highly atherogenic
small-dense LDL, low HDL and high tri-
glyceride levels, but often anormal (or only
mildly elevated) total LDL-cholesterol level.

Statins are underprescribed in people
with MAFLD (and in those with liver dis-
eases more generally) despite substantial
evidence to suggest no excess in the risk
of hepatotoxicity with their use.” Abnor-
mal baseline liver chemistries are not a
contraindication to use, and in addition
to reducing the risk of cardiovascular
events, they have pleiotropic antifibrotic
effects on the liver and may reduce the
risk of liver cancer (lipophilic statins such
as atorvastatin and simvastatin may be
more efficacious).’*!* Although statins
are not yet recommended as a primary
treatment for people with MAFLD, many
of these patients present with other indi-
cations for statin use, although they are
also underprescribed in these patients.*

Despite a previous paucity of pharma-
cotherapies that can improve liver histol-
ogy in MAFLD, there are several other
medications known to reduce cardio-
vascular risk that have, at worst, neutral
(and possibly beneficial) effects on the
liver. These include sodium-glucose
cotransporter-2 inhibitors (empagliflozin,
dapagliflozin), ACE inhibitors/angiotensin
II receptor blockers (e.g. ramipril, perin-
dopril, candesartan) and peroxisome
proliferator-activated receptor-gamma
agonists (e.g. pioglitazone). Although
guidelines generally do not specifically
recommend these medications for the sole
indication of MAFLD (apart from consid-
ering pioglitazone), clinicians should have
no hesitation prescribing these if otherwise
indicated to do so.
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MAFLD: THE CRUCIAL LINK TO CVD continued

Glucagon-like peptide-1 receptor ago-
nists (liraglutide, dulaglutide, semaglutide)
have been shown to improve cardiovascular
risk factors, including improving blood
pressure and lipid profiles and helping to
achieve weight loss, as well as decreasing
clinical events in cardiovascular outcome
trials. A number of trials have also shown
benefits in reducing liver fat, improving
steatohepatitis and reducing fibrosis
progression.”! A large phase 3 randomised
control trial of semaglutide is currently
underway with plans to enrol 1200 partici-
pants to assess the impact on liver histology
and cardiovascular outcomes (clinicaltrials.
gov NCT04822181).

Resmetirom is a new therapy that acts
asan oral, liver-directed thyroid hormone
receptor beta agonist. In a recent landmark
study, the drug was shown to be superior
to placebo in inducing steatohepatitis
resolution and improving liver fibrosis
after 52 weeks of use.” On the basis of this

study, the drug has just been granted FDA
approval for use in the USA in people with
noncirrhotic MAFLD with significant
fibrosis (in conjunction with diet and exer-
cise interventions), making it the first drug
to receive approval for this indication after
decades of failed attempts and disappoint-
ing trial results (no decision has been made
on its approval in Australia at the time of
writing this article). Although the trial was
not powered to assess cardiovascular out-
comes, it was notable that the drug was
associated with significant improvements
in atherogenic dyslipidaemia, including
LDL-cholesterol, non-HDL-cholesterol,
triglycerides, apolipoprotein B, apolipo-
protein C-III, and lipoprotein(a) levels,
thus long-term cardiovascular data are
eagerly awaited. Other pharmacotherapies
being studied for MAFLD are in late-stage
trials, and it is likely that several of the
compounds will be approved in Australia
over the next five years.

Conclusion

The concept of MAFLD continues to evolve
froma ‘siloed’ liver disease to that of a multi-
system disease in which most of the excess
morbidity and mortality occurs from extra-
hepatic events, with CVD being a crucial
component. Although the development of
drugs specifically targeting liver fibrosis has
lagged behind, there are now several
effective pharmacological and non-
pharmacological interventions to reduce
the risk of CVD. Thus, the screening for
and identification of MAFLD is an impor-
tant opportunity for intervention to improve
an individual’s long-term outcome. ~ Mr
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