Table 2
Pharmacotherapy for non-alcoholic fatty liver disease

Dose
Recommended treatment
(under hepatologist supervision)
800 units/day
Vitamin E

Patient group

Outcomes

*NASH without diabetes

Improvement in fatty infiltration
and inflammation
Improvement in fatty infiltration
and inflammation

Pioglitazone

30-45 mg/day

NASH with diabetes

Potential treatments
Omega-3 fatty acids

2-6 g/day

Pentoxifylline

1,200 mg/day

NASH with and
without diabetes
NASH

Treatments with no benefit
Metformin
Ursodeoxycholic acid
Orlistat
* NASH = non-alcoholic steatohepatitis

500-2,000 mg/day NASH without diabetes or
diabetes without insulin
NASH
10-35 mg/kg/day
NASH
120 mg tds

Most overweight patients may need
45-60 minutes of moderate intensity
activity a day, particularly if they do not
reduce their energy intake and
60-90 minutes of activity a day to avoid
regaining weight. A managed approach
with agreed goals that incorporate
activities into everyday life as well as
discouraging inactivity is the most
effective strategy.
Pharmacotherapy
Less than 50% of patients are able to
achieve ≥ 7% weight loss even in a trial
setting.21 In those with advanced fibrosis,
specific liver-directed pharmacotherapy
may be needed. No drugs are currently
licensed specifically for treating NASH
and there is an urgent need for
well designed randomised controlled
trials (RCTs).
In accordance with available clinical
data, for those with biopsy-proven NASH
in whom lifestyle intervention has failed,
pioglitazone or vitamin E may be
considered under specialist supervision,22
see table 2, above. Meta-analysis data
have demonstrated that pioglitazone
significantly improves liver steatosis,
inflammation and, to a lesser degree,
fibrosis.23 However, it is associated with
weight gain and there have been reports
of congestive cardiac failure, bladder
cancer and reduced bone density.24
Conversely, pioglitazone reduces death,
myocardial infarction and stroke in
diabetes patients. The risks and benefits
to each patient should be evaluated
accordingly.25
Vitamin E (800 IU/day) is an antioxidant
that improves steatohepatitis. However,
a meta-analysis showed an increase

in all cause mortality at doses over
400 IU/day, and an increased risk of
haemorrhagic stroke and prostate
cancer has also been reported.26
Metformin and ursodeoxycholic acid
had no effect in studies on NASH
patients and there is insufficient
evidence to recommend pentoxifylline.17
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.27
The optimum technique is unknown and
long-term data are lacking, although
initial concerns about worsening fibrosis
do not appear to have been borne out.
Bariatric surgery should be avoided in
those with advanced cirrhosis and portal
hypertension, but gastric bypass and
sleeve gastrectomy have led to weight
loss and improved obesity-related
comorbidities in Child-Pugh A
cirrhosis.28

FUTURE DIRECTIONS
It is anticipated that emerging therapies
will vastly broaden the therapeutic
landscape and offer effective therapy
that can alter the natural history of the
disease. The farnesoid X receptor
agonist, obeticholic acid, is the first new
agent in which beneficial changes
in liver histology have been identified.
A 72-week trial of 273 patients with
NASH randomised to obeticholic acid or
placebo reported evidence of significant
reductions in the degree of steatosis,

Improvement in fatty infiltration
on ultrasound, RCTs ongoing
Improvement in fatty infiltration

Null
Null
Null

grade of inflammation/ballooning
degeneration and stage of fibrosis.29
These changes were accompanied by
mild weight loss and improved clinical
biochemistry parameters, also
consistent with reduced liver damage.
However, a rise in total cholesterol and a
disadvantageous change in high density
lipoprotein: low density lipoprotein ratio
were also observed with obeticholic
acid. A phase III RCT is currently
underway (https://clinicaltrials.gov/ct2/
show/NCT02548351).
Other promising agents under
investigation include a PPARα/δ agonist,
caspase inhibitor, CC chemokine
receptor 2/5 antagonists and glucagonlike peptide-1 agonists.17

CONCLUSIONS
Although now the most common cause
of liver disease in primary care, NAFLD
has a substantial interpatient variability
in prognosis with the majority of
patients never developing clinically
significant liver disease and
cardiovascular disease remains their
primary cause of death.
Diet and lifestyle modification to aid
sustained weight loss is the mainstay of
therapy but to be successful requires
significant input and encouragement.
However, diligent management of
cardiovascular risk may be more easily
achieved in primary care. For patients
with NASH and advanced fibrosis,
current liver directed pharmacotherapy
with vitamin E and pioglitazone offer
potential benefit in selected patients but
with potential serious adverse effects,
limiting their use. Bariatric surgery
appears to improve NASH but RCT
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