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Abstract
Non-alcoholic fatty liver disease (NAFLD) is estimated to affect up to one in five people in the UK.
Between 10 and 30% of NAFLD patients will develop non-alcoholic steatohepatitis (NASH) and some
will progress to cirrhosis. Most people living with NAFLD are thought to remain undiagnosed and many
are asymptomatic. Obesity, hypertension, type 2 diabetes and hyperlipidaemia are risk factors for
NAFLD, and NAFLD is considered to be the liver component of metabolic syndrome. NASH is
associated with a more than 10-fold increased risk of liver-related death and a doubling of
cardiovascular risk. The liver fibrosis stage is the key predictor for NAFLD progression and poor
outcomes. At diagnosis up to a third of patients with NASH will have advanced fibrosis which in some
cases will have progressed to cirrhosis. In patients with NASH and fibrosis at presentation although
approximately 21% of patients will have some regression of fibrosis, 38% will progress over five years’
follow-up. NAFLD is a risk factor for type 2 diabetes, hypertension and chronic kidney disease, atrial
fibrillation, MI, ischaemic stroke and death from cardiovascular causes. Cardiovascular risk should be
stratified for all NAFLD patients and any cardiovascular risk factors managed aggressively. Patients
should be given lifestyle advice aimed at weight loss and increased physical activity. Weight loss of 5% 
is associated with improvement in liver fat and liver enzymes, and weight loss ≥7%, and particularly 
≥ 10%, is associated with NASH resolution and improvement in fibrosis.
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What are the 
management
strategies?

What are the 
risk factors 
for NAFLD?

» noting that in around half of patients
with NAFLD, liver function tests will be
within normal limits. 

Hepatomegaly is not usually detectable
clinically. However, obesity or type 2
diabetes are commonly associated
findings and NAFLD should be
considered in patients with these
conditions. 

NAFLD can impact on quality of life.
Fatigue and excessive daytime
sleepinessare associated with worse
health-related quality of life in some
patients.8

DIAGNOSIS
NAFLD is formally defined by the
presence of steatosis in > 5% of
hepatocytes according to histological
analysis or by a proton density fat
fraction (providing a rough estimation of
the volume fraction of fatty material in
the liver), > 5.6% assessed by proton
magnetic resonance spectroscopy 
or quantitative fat/water selective
magnetic resonance imaging. This can
be approximated using elastography.
Although some patients have more than
one liver condition, a diagnosis of
NAFLD also requires the exclusion of
other causes of liver disease.9

In cases of suspected or confirmed
NAFLD the history, clinical examination
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Managing cardiovascular risk key in
non-alcoholic fatty liver disease

How should
patients
be investigated?

NON-ALCOHOLIC FATTY
LIVER DISEASE (NAFLD) IS
ESTIMATED TO AFFECT UP
TO ONE IN FIVE  PEOPLE

in the UK.1
Rates of NAFLD are increasing in

children as well as adults and the
worldwide prevalence is projected to
continue to rise alongside the obesity
epidemic beginning in childhood.2

Between 10 and 30% of individuals
with NAFLD will develop non-alcoholic
steatohepatitis (NASH) and some will
progress to cirrhosis.3 Disease course
prediction is imprecise. 

Most people living with NAFLD are
thought to remain undiagnosed and
many are asymptomatic.Although the
estimated global prevalence of NAFLD
is approximately 25%, a study from four
European primary care databases
including more than 18 million patients
found 0.7% of patients had a recorded
diagnosis of either NAFLD or NASH
strongly suggesting that this condition is
underdiagnosed.4

Risk factors for NAFLD include
obesity, hypertension, type 2 diabetes
and hyperlipidaemia, and NAFLD is
considered to be the liver component of
metabolic syndrome.5 Recognising this
close association with metabolic risk, an
international consensus has proposed

the term metabolic-associated fatty liver
disease (MAFLD)6 to describe the
presence of hepatic steatosis plus one or
more of the following: overweight/obesity,
type 2 diabetes or evidence of two or
more features of metabolic dysfunction.
Estimates for a genetic predisposition
range from 20 to 70%.7

The risk of liver-related death is more
than ten times higher in patients with
NASH compared with those who do not
have the condition, 2.8% vs 0.2%, and
cardiovascular risk is doubled.3

Up to a third of patients with NASH
will have advanced fibrosis, which in
some cases will have progressed to
cirrhosis, at diagnosis. In those with
advanced fibrosis at presentation,
complications of cirrhosis are the third
most common cause of death, following
cardiovascular events and non-hepatic
malignancies.

In patients with NASH and fibrosis at
presentation, although around 21% of
patients will have some regression of
fibrosis, 38% of patients will progress
over five years’ follow-up.5

NAFLD is often detected on routine
abdominal ultrasound examination or
blood testing carried out for other
reasons which may show mild increases
in serum aminotransferases (with ALT
greater than AST) and/or  γ-GT. It is worth

FIGURE 1 
Ultrasound features
in non-alcoholic
fatty liver disease. 
A Normal liver
demonstrates the
same echogenicity
as the kidney 
B Fatty liver
demonstrates an
increased liver
echogenicity
compared with 
the kidney
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within three months of commencement
(including patients with abnormal liver
blood results at baseline).

Patients with NASH treated with
atorvastatin have shown improvement
in both liver enzyme levels and
radiological steatosis. However, these
improvements have not been seen in
patients on simvastatin. There is very
limited evidence that ACE inhibitors may
improve fibrosis.19,20 

Although omega-3 fatty acids may
improve radiographic steatosis they are
not recommended for treatment of
NASH.21 They can be used to treat
hypertriglyceridaemia in patients with
NAFLD.22

Lifestyle changes
Lifestyle advice should target weight
loss, increasing physical activity, and
addressing cardiovascular risk factors,
see table 1, p13. 

Weight loss of 5% is associated with
improvement in liver fat and liver
enzymes,23 and weight loss ≥ 7%, and
particularly ≥ 10%, is associated with
NASH resolution and improvement in
fibrosis.24 Weight management
programmes should include behaviour
change strategies to increase physical
activity levels, improve eating behaviour,
the quality of the diet, and reduce
energy intake. Calorie restriction is
recommended (600 kcal/day deficit),
aimed at losing 0.5-1.0 kg per week until
the target weight is achieved. 

Dietary changes should ensure a
balanced diet that is tailored to the
patient. Improving diet should always be
encouraged as even in the absence of
weight loss, there are other health
benefits. Fructose consumption is a risk
factor for the development of NAFLD
and should be minimised.25

A recent systematic review and meta-
analysis of randomised controlled trials
(RCTs) of dietary interventions without
prescribed or increased exercise or
physical activity found that a
Mediterranean diet reduced liver fat in
NAFLD, even without calorie
restriction.26 It also found that a
hypocaloric diet favouring unsaturated
fatty acids reduced liver transaminases. 

A recent RCT compared intermittent
calorie restriction (5:2 diet) and a low-
carbohydrate high-fat diet (LCHF) with
generalised lifestyle advice and found
that both diets were superior to lifestyle
advice alone in reducing steatosis and
body weight (−7.4 kg and −7.3 kg,
respectively, vs −2.5 kg).27 Liver stiffness
improved on the 5:2 diet, but not the
LCHF diet, and the 5:2 diet was
associated with reduced low-density

and investigations should focus on
features of metabolic syndrome 
e.g. hypertension, type 2 diabetes and
hyperlipidaemia. 

Although an alcohol history is
mandatory to exclude alcohol-related
liver disease, many patients will have a
combination of alcohol and non-alcohol
related risk factors. Screening blood
tests should be carried out to exclude
other causes of liver disease such as
hepatitis B and C and autoimmune
causes. An abdominal ultrasound
examination should also be performed,
see figure 1, p11. 

The presence or absence of fibrosis at
diagnosis or the development of fibrosis
following diagnosis are the key
determinants of progression in NAFLD.10
Routine liver blood tests may assist
diagnosis of advanced liver fibrosis in
patients with NAFLD e.g. low platelet
count, elevated AST: ALT ratio, and
Fibrosis-4 score.11 However, blood test
results should be interpreted with
caution if clinical suspicion is high as the
efficacy of many non-invasive fibrosis
investigations in unselected populations
with low prevalence of advanced
fibrosis, such as primary care, is
uncertain.12

ASSESSING FIBROSIS 
As the liver fibrosis stage is the key
predictor for NAFLD progression and
poor outcomes identification of
significant fibrosis is the most important
part of initial assessment.13

The enhanced liver fibrosis (ELF)
blood test in patients diagnosed with
NAFLD can be used to detect advanced
liver fibrosis in primary care.14 It uses 
a biomarker-based algorithm based on
levels of hyaluronic acid, procollagen III
amino terminal propeptide and tissue
inhibitor of metalloproteinase I,
combined. Although the ELF test has 
a high sensitivity and specificity for the
detection or absence of advanced
fibrosis it is less effective at detecting
intermediate levels of fibrosis. 

In patients referred to secondary or
tertiary care, assessment of hepatic
stiffness may be carried out using
transient elastography, such as
FibroScan. Using an ultrasound
transducer, a vibration of low frequency
and amplitude is passed through the
liver, the velocity of which correlates
with hepatic stiffness. Liver stiffness
increases with worsening liver fibrosis
(with a sensitivity and specificity of 
80-95% depending on aetiology, 
when compared with liver biopsy and
histological analysis as the gold 
standard test).15

Elastography can exclude cirrhosis
but is less effective for determining
lesser degrees of fibrosis. Furthermore, 
it cannot be used in patients with ascites
or morbid obesity. It is also affected by
the presence of inflammatory tissue or
congestion.16

Meta-analysis has shown that
validated non-invasive tests for liver
fibrosis consistently detect otherwise
unrecognised liver disease in the general
population.12 Reliance on abnormal liver
function tests will miss many patients
with significant liver injury. The future
stratification of chronic liver disease is
likely to progress towards the use of
non-invasive markers of liver fibrosis in
the general population setting.

The Camden and Islington NAFLD
Pathway uses two tests sequentially;
Fibrosis-4followed by ELF (for patients
in the indeterminate range) to help GPs
to triage referrals from primary care to
specialist hepatology services.17
In a prospective study, this reduced the
proportion of referrals for patients with
stages 0-2 fibrosis (without significant
liver disease) by 82%, increased referrals
of advanced fibrosis and cirrhosis five
fold and increased detection of cirrhosis
three fold. A similar approach using
blood test-based scores and transient
elastography is recommended by
European guidelines.9

FOLLOW-UP
Most patients will have little fibrosis and
are also at low risk of progression. Adults
with NAFLD are recommended to have
repeat fibrosis assessment every three
years and those under 18 every two
years.9 Advice about lifestyle changes is
imperative and any cardiovascular risk
factors must be managed aggressively,
see below.

Patients with an ELF score ≥ 10.51,18 or
a transient elastography score  ≥ 9, must
be referred to a specialist in hepatology
as they have a high likelihood of
significant/advanced fibrosis. These
tests will also be used in tertiary care to
follow up those with advanced fibrosis.

MANAGEMENT
Cardiovascular risk 
NAFLD is a risk factor for type 2 diabetes,
hypertension, chronic kidney disease,
atrial fibrillation, myocardial infarction,
and ischaemic stroke as well as death
from cardiovascular causes. Therefore,
cardiovascular risk should be stratified
for all NAFLD patients using tools such
as QRISK3. Routine monitoring is
required in patients with NAFLD treated
with statins; only consider stopping
treatment if liver enzyme levels double
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moderate intensity activity a day,
particularly if they do not reduce their
energy intake, and if they have been obese
and have lost weight 60-90 minutes of
activity a day to avoid regaining
weight.31 A managed approach with
agreed goals that incorporate activities
into everyday life and discourage
inactivity is the most effective strategy.

Pharmacotherapy
Even in a clinical trial setting, fewer than
50% of patients are able to achieve ≥ 7%
weight loss.32 Currently there are no

drugs licensed for NASH and some
clinicians in secondary or tertiary care
may consider off-licence treatment with
vitamin E or pioglitazone,33,34 see table 2,
below.

Clinical trials
Many drugs are in the development
pipeline and patients may wish to
participate in clinical trials. For later
stage clinical trials, regulators have
mandated histological inclusion criteria
and endpoints (resolution of NASH with
no worsening of fibrosis and/or

Table 1

Lifestyle advice for non-alcoholic fatty liver disease (NAFLD)

Weight loss 

Diet 

Activity

Advice
≥ 7% body weight

Mediterranean diet
The 5:2 diet 
Limit carbohydrates 
Limit fructose 

150 min aerobic 
exercise weekly
Strength training

Potential effect
Reduces fatty infiltration and inflammation

Reduces fatty infiltration 
Reduces fatty infiltration
Reduces fatty infiltration  
Reduces risk of developing NAFLD 
and fatty infiltration 

Reduces fatty infiltration 

Reduces fatty infiltration 

Table 2 

Pharmacotherapy for non-alcoholic fatty liver disease

Recommended treatment
(under hepatologist supervision)
Vitamin E 

Pioglitazone 

Potential treatments 
Lanifibranor, a pan-PPAR agonist 

Obeticholic acid, a farnesoid X 
receptor agonist

Semaglutide, a GLP-1 
receptor agonist

Treatments with no proven benefit 
Metformin 

Ursodeoxycholic acid

Orlistat 

* NASH = non-alcoholic steatohepatitis

Dose

800 units/day 

30-45 mg/day

1,200 mg/day 
(in phase III trials) 

25 mg/day

Subcutaneous
injection once a day

500-2,000 mg/day

10-35 mg/kg/day

120 mg tds

Patient group

*NASH

NASH

NASH 

NASH and significant fibrosis

NASH

NASH without diabetes or 
diabetes without insulin treatment

NASH

NASH

Outcomes

Improvement in fatty infiltration
and inflammation

Improvement in fatty infiltration
and inflammation

Improvement of NASH

Improvement in fibrosis

Improvement in NASH

Null

Null

Null

lipoprotein (LDL) levels and was better
tolerated.

Very low calorie diets should only be
considered, as part of a multicomponent
weight management strategy, for those
who are obese and who have a clinically
assessed need to lose weight rapidly 
e.g. before joint replacement surgery.

Because of the multiplicative, rather
than additive, nature of liver damage,
the importance of staying within the
national recommended limits for alcohol
consumption of no more than 14 units a
week on a regular basis, is vital.

Adults should complete at least 
30 minutes of moderate or greater
intensity physical activity on five or more
days a week. People should be
encouraged to increase their level of
physical activity even if they do not lose
weight as a result, because of other
potential health benefits e.g. reduced
risk of type 2 diabetes, cardiovascular
disease and reduced liver fat content.
Meta-analyses have shown that physical
activity reduces intrahepatic lipid
content and markers of hepatocellular
injury, even in the absence of weight
loss.28,29 Studies have not found
differences in benefit between aerobic
and resistance exercise.30

To prevent obesity, many individuals
may need to do 45-60 minutes of
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improvement in fibrosis by one stage or
more with no worsening of NASH)
usually after 12-18 months’ treatment,
with longer term clinical endpoints
needed for full registration.

Several drugs are currently in phase III
trials. Obeticholic acid, a farnesoid X
receptor agonist, demonstrated an
improvement in fibrosis in patients with
NASH and significant fibrosis.35 However,
51% of patients reported pruritus, in 28%
this was of severe intensity, and raised
LDL cholesterol, with many patients
starting statins. Lanifibranor, a pan-
peroxisome proliferator-activated
receptor (pan-PPAR) agonist, led to an
improvement of NASH.36 Semaglutide, a
glucagon-like peptide-1 (GLP-1) receptor
agonist demonstrated 12.5% weight loss
at the highest dose compared with < 1%
weight loss in the placebo group, which
corresponded to 59% vs 17% resolution
of NASH, but without any significant
improvement in fibrosis.37

Bariatric surgery
Weight loss following bariatric surgery
leads to reduced steatosis, steatohepatitis
and fibrosis. There have been several
uncontrolled studies demonstrating
potential benefit, however the lack of
RCTs precluded a Cochrane review
concluding this is a validated strategy
(though studies are ongoing).38

The optimum technique is still
unknown and there remains a lack of
long-term data. Early concerns about
worsening fibrosis do not appear to
have been borne out. Bariatric surgery
should not be carried out in patients
with advanced cirrhosis and portal
hypertension. Gastric bypass and sleeve
gastrectomy have led to weight loss and
improvement in obesity-related
comorbidities in Child-Pugh A cirrhosis.39

CONCLUSIONS
NAFLD has a substantial interpatient
variability in prognosis with most
patients never developing clinically
significant liver disease. Careful
management of cardiovascular risk is
key as cardiovascular disease remains
the primary cause of death in NAFLD.
Diet and lifestyle modification to aid
sustained weight loss is the mainstay of
therapy.

Bariatric surgery appears to improve
NASH, but RCT evidence is lacking.
There are no drugs licensed for NASH,
although several drugs are currently 
in advanced phase trials. Effective
therapies are thus a research priority 
to reduce the anticipated burden of 
liver disease. 
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Non-alcoholic fatty liver disease (NAFLD) is estimated to
affect up to one in five people in the UK. Between 10 and 30%
of NAFLD patients will develop non-alcoholic steatohepatitis
(NASH) and some will progress to cirrhosis. Most people living
with NAFLD are thought to remain undiagnosed and many
are asymptomatic. Obesity, hypertension, type 2 diabetes and
hyperlipidaemia are risk factors for NAFLD, and NAFLD is
considered to be the liver component of metabolic syndrome.
NASH is associated with a more than 10-fold increased risk of
liver-related death and a doubling of cardiovascular risk. 

At diagnosis up to a third of patients with NASH will 
have advanced fibrosis which in some cases will have
progressed to cirrhosis. In those with advanced fibrosis at
presentation, complications of cirrhosis are the third most
common cause of death, following cardiovascular events
and non-hepatic malignancies. In patients with NASH and
fibrosis at presentation although approximately 21% of
patients will have some regression of fibrosis, 38% will
progress over five years’ follow-up. 

NAFLD is often detected on routine abdominal
ultrasound or blood testing carried out for other reasons,
which may reveal mild increases in serum aminotransferases.
Occasionally, hepatomegaly may be detectable clinically,
but the most common associated clinical findings are
obesity or type 2 diabetes and a diagnosis of NAFLD
should be considered in these populations.

In those suspected of, or diagnosed with, NAFLD history
and clinical examination should focus on detecting features
of metabolic syndrome e.g. hypertension, type 2 diabetes
and hyperlipidaemia. An alcohol history is mandatory to
exclude alcohol-related liver disease. Patients should
undergo liver screening blood tests to exclude other
causes of liver disease and an ultrasound.  

The liver fibrosis stage is the key predictor for NAFLD
progression and poor outcomes. The enhanced liver
fibrosis (ELF) test can be used in patients diagnosed with
NAFLD to detect advanced liver fibrosis. In patients
referred to secondary or tertiary centres, assessment of
hepatic stiffness may be carried out using transient
elastography. Those with an ELF score ≥ 10.51 or a transient
elastography score  ≥ 9, are highly likely to have significant
fibrosis and must be referred to a specialist in hepatology. 

NAFLD is a risk factor for type 2 diabetes, hypertension, 
chronic kidney disease, atrial fibrillation, MI, ischaemic stroke
and death from cardiovascular causes. Cardiovascular risk
should be stratified for all NAFLD patients and any
cardiovascular risk factors managed aggressively. Patients
should be given lifestyle advice aimed at weight loss and
increased physical activity. Weight loss of 5% is associated
with improvement in liver fat and liver enzymes, and weight
loss ≥7%, and particularly ≥ 10%, is associated with NASH
resolution and improvement in fibrosis. 
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