
Introduction
Epidemiological studies have estab-
lished a relationship between obesity
and type 2 diabetes, hypertension,
hypercholesterolaemia, certain forms
of cancer and an increase in overall
mortality. Orlistat was launched in
1998 and is one of a select few
licensed pharmacological treatments
for obesity. It is an anti-obesity drug
that reduces calorific intake by
inhibiting fat absorption. It was 
initially intended to be prescribed 
by general practitioners along with
lifestyle advice; however, in January
2009 the European Medicines
Agency granted the approval for the
sale of orlistat without a prescription.

Pharmacology
Figure 1 outlines the pharmaco -
logical action of orlistat. It has a   
long acting and specific reversible
inhibitory effect on gastrointestinal
lipases in the lumen of the stomach
and small intestine. It forms a 
covalent bond with the active serine
site of gastric and pancreatic lipases,
inactivating the enzymes, and making
them unavailable to hydrolyse 
dietary triglycerides into absorbable
monoglycerides and free fatty 
acids. These undigested triglycerides
are not absorbed, thus reducing
calorific intake. At therapeutic 
dosing, approximately 30% of dietary 
fat absorption is inhibited which
explains many of the gastrointestinal
side effects of the drug. Orlistat is
metabolised within the gastrointesti-
nal wall and therefore has minimal
systemic absorption. The primary
route of elimination is through the
faeces. The effects of lipase inhibition
are seen 24–48 hours post dosing 
and upon discontinuation of orlistat
the faecal fat content will return to
normal at 48–72 hours.

Trials of safety and efficacy
Two large published studies showed
the efficacy of orlistat in 743 and 1187
subjects recruited in Europe and 
the US respectively.1,2 In both of 
these studies, subjects were initially
randomised to 52 weeks treatment
with orlistat 120mg three times 
daily vs placebo. Thereafter in the
European study, patients were re-
assigned in year two to orlistat with a
weight maintenance diet or placebo.
In the US study, those actively treated
with orlistat in year one were 
randomised to placebo vs two differ-
ent doses of orlistat (60mg or 120mg
three times daily). Both of these 
studies showed better weight loss 
in the active treatment groups vs
placebo at the end of year one (mean
weight loss 6.2 vs 4.3kg [p<0.001] and
8.76 vs 5.81kg [p<0.001] respec-
tively). In year two of the European
study, patients continuing on orlistat
regained half as much weight as 

those switched to placebo (p<0.001)
and those switched from placebo to
orlistat lost an additional 0.9kg 
during year two, compared with a
mean regain of 2.5kg in patients 
continued on placebo (p<0.001). In
the US study, subjects treated with
orlistat 120mg three times daily for
years one and two regained less
weight during year two than those
receiving orlistat 60mg three times
daily or placebo in year two (mean
regain 3.2 vs 4.26 vs 5.63kg, p<0.001).
Lipid parameters were improved in
both studies, insulin levels improved
in the US study, and predictably in
both studies there were a lot of 
gastrointestinal side effects for those
on active treatment. 

The XENDOS study, a multi-
centre, randomised double-blind,
parallel group, placebo-controlled
trial was published in 2004.3 A total of
3305 patients aged between 30 and 
60 with a BMI >30, who had either
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Figure 1. The pharmacological action of orlistat

NOTES. Orlistat forms a covalent bond with the active serine site of gastric and
pancreatic lipases, inactivating the enzymes, and making them unavailable to
hydrolyse dietary triglycerides into absorbable monoglycerides and free fatty acids.
These undigested triglycerides are not absorbed, thus reducing calorific intake.
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normal (79%) or impaired glucose
tolerance (21%), were randomised to
receive lifestyle advice plus either 
orlistat 120mg or placebo three times
daily. Mean weight loss after four years
was significantly greater in the orlistat
group (5.8 vs 3.0kg, p<0.001). In addi-
tion, the study showed significant
improvements in cardiovascular risk
factors including blood pressure and
lipid profiles. After four years, total
cholesterol was 7.9% less in the orlis-
tat group compared to 2.3% in the
placebo group (p<0.01). This trend
was repeated with LDL cholesterol
(-12.8 to -5.1%, p<0.01) and LDL to
HDL ratio (-0.6 to -0.4%, p<0.01).

The main adverse effects
reported with orlistat therapy were
gastrointestinal including increased
frequency, fatty stools and abdomi-
nal discomfort. Ninety-one percent
of subjects reported side effects in
the orlistat arm compared to 65%
of those taking placebo. Fat soluble
vitamin absorption was also affected
with small but statistically signifi-
cant decreases seen in those in the
orlistat group.

Specific evidence for use 
in diabetes
One of the primary outcome meas-
ures in the XENDOS study was time
to onset of type 2 diabetes. Orlistat
plus lifestyle changes significantly
decreased the progression to type 2
diabetes when compared with
placebo plus lifestyle changes.
Cumulative incidence rates after four
years were 6.2 vs 9.0%, which corre-
sponds to a 37.3% decrease in the risk
of developing diabetes with orlistat vs
placebo. The risk reduction was
greater within the impaired glucose
tolerance (IGT) subgroup where
those receiving orlistat plus lifestyle
advice had a 52% reduction in the
incidence of diabetes. This subgroup
analysis calculated that 10 people
needed to be treated with orlistat for
four years to prevent the develop-
ment of one case of diabetes. A
smaller US meta-analysis pooled data
from three multi-centre trials (n=675)
with mean length of follow up of 582
days and found similar results.4 In all,
3.0% of patients with IGT developed
diabetes in the orlistat group over the
course of the trials compared to 7.6%
in the placebo group. 

In a multi-centre, 57-week double-
blind, placebo-controlled trial of 
orlistat vs placebo in 391 obese men
and women with diabetes, treatment
with orlistat reduced weight (mean
weight loss 6.2 vs 4.3kg, p<0.001), and
significantly improved diabetes con-
trol.5 The mean reduction in HbA1c

in the orlistat group was -0.28% vs a
mean increase in the placebo group
of 0.18% (p<0.001). Fasting plasma
glucose during the placebo lead-in
period improved in both the orlistat
and placebo groups but, from 
randomisation until the end of the
study, mean fasting plasma glucose
decreased in the orlistat group by an
additional mean of 0.02mmol/L but
increased by a mean of 0.54mmol/L
in the placebo group (p<0.001). This
effect was more marked for those with
higher fasting plasma glucose at the
start of the double-blind treatment.
Additionally, the average daily dose of
sulphonylurea medication decreased
more in the orlistat group vs the
placebo group (-23 vs -9%, respec-
tively, p=0.0019). As with the other
studies, lipid profiles also improved in
the orlistat treated group.

Discussion 
When combined with lifestyle
advice, orlistat has been shown to
facilitate weight loss in obese indi-
viduals. It is likely that some of the
effect on weight loss is achieved by
individuals reducing their fat intake
because of gastrointestinal side
effects. Therapy would normally be
for 12 months initially but contin-
ued if benefit shown. On discontin-
uing therapy, there is likely to be
gradual reversal of the weight loss.
Weight loss through the use of 
orlistat has been shown to have a

beneficial effect on other cardiac
risk factors such as blood pressure
and lipid profile. It has also been
shown to delay the diagnosis of 
diabetes in those at risk and to be a
useful therapeutic agent in patients
with established type 2 diabetes.
However, there are no hard end-
point studies to show improved 
cardiovascular morbidity and mor-
tality. The limiting factor for its use
is the gastrointestinal side effects
including steatorrhoea. Vitamin
supplementation (especially vitamin
D) may be needed if there is con-
cern about deficiency of fat soluble
vitamins. The recent introduction
of orlistat as an over the counter
preparation is likely to increase its
use, but this has to be combined
with appropriate dietary advice. 
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Key points

• Orlistat may help promote weight loss in obese individuals, including those
patients at risk of or with established diabetes, but requires to be combined
with appropriate dietary measures

• Weight loss with orlistat and a hypocalorific diet can delay the diagnosis of
diabetes in those at risk and improve glycaemic parameters in those with
an established diagnosis of type 2 diabetes

• Weight loss with orlistat along with a hypocalorific diet can improve risk
factors for cardiovascular disease including blood pressure and lipid profile,
but there are no hard endpoint data to show improved cardiovascular
morbidity and/or mortality

• Significant gastrointestinal side effects limit its potential


