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Abstract Orlistat, an inhibitor of intestinal lipase, has

been available for the treatment of obesity for nearly two

decades. In conjunction with a hypocaloric diet, orlistat

treatment results in a placebo-subtracted reduction in body

weight of around 3 kg at 1 year, and increases the likeli-

hood of achieving clinically significant (C5 %) weight loss

by around 20 %. Orlistat-induced weight loss also confers

modest improvements in systolic and diastolic blood

pressure, low-density lipoprotein (LDL) cholesterol, gly-

cemic parameters, and progression to diabetes in people

with impaired glucose tolerance. Overall, it has a good

safety profile, and serious adverse events (including reports

of severe kidney and liver injury) are rare. However, a high

rate of gastrointestinal side effects limits adherence to

treatment.

Key Points

Orlistat inhibition of gastrointestinal lipase reduces

the absorption of dietary fat by approximately 30 %.

In clinical trials, orlistat treatment in conjunction

with a hypocaloric diet confers a modest additional

weight loss of 3 kg at 1 year compared with placebo.

Gastrointestinal side effects are commonly reported,

but serious adverse events are rare.

1 Introduction

Around the world, more than one third of adults are

overweight, and more than 10 % are obese [1]. Excess

weight is an independent risk factor for coronary artery

disease, and is associated with an increased risk of car-

diovascular risk factors including hypertension, dyslipide-

mia and type 2 diabetes mellitus (T2DM), as well as

several other conditions such as osteoarthritis, non-alco-

holic fatty liver disease, obstructive sleep apnoea, poly-

cystic ovary syndrome, and certain cancers [2]. Many of

these risks are substantially reduced by intentional loss of

5–10 % of weight [3, 4]. The gastrointestinal lipase

inhibitor orlistat has been available for the treatment of

obesity since the late 1990s. The purpose of this paper is to

review the benefits and risks of orlistat, and its place in the

management of obesity.

2 Literature Search Methodology

A search of the MEDLINE database was performed in

January 2014 using the term ‘orlistat’ and excluding arti-

cles not in English. The US Food and Drug Administration

(FDA) adverse event reporting system, European database

of suspected adverse drug reaction reports, and the Aus-

tralian adverse drug reaction reporting system database

were also searched for reports of adverse events in orlistat

users. Articles returned were published between 1987 and

2013, and those reporting the use of orlistat for the treat-

ment of obesity and related metabolic conditions (e.g.,

dyslipidemia), or reporting adverse events were reviewed.

The reference lists of these articles were searched for

additional relevant papers. As this manuscript relates to the

risks and benefits of orlistat for the treatment of obesity,
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studies in which orlistat was used outside its approved

therapeutic indication (e.g., for binge-eating disorder) were

not reviewed.

3 Body Weight Regulation, Role of Pharmacotherapy

Although most people can lose a substantial amount of

weight through changes in diet and physical activity, the

weight is usually regained over time [5]. Several circulat-

ing hormones play a role in appetite regulation, including

the adipocyte hormone leptin, ghrelin, cholecystokinin

(CCK), glucagon-like peptide 1 (GLP-1), and peptide YY

(PYY) from the gastrointestinal tract, and insulin, amylin,

and pancreatic polypeptide from the pancreas [6–13]. In the

hypothalamus, signals from these peripheral hormones are

integrated to regulate appetite and energy expenditure [14].

Diet-induced weight loss is accompanied by a number of

compensatory changes, including reductions in circulating

leptin and CCK, an increase in the orexigenic hormone

ghrelin, an increase in subjective appetite and reduced

energy expenditure, which collectively encourage weight

regain [15, 16]. However, there are currently no non-sur-

gical treatments available which counteract these physio-

logical changes to assist people in maintaining weight loss.

Studies involving the appetite-suppressing medications si-

butramine and rimonabant (which have been withdrawn

from the market due to adverse events [17, 18]) indicate

that pharmacotherapy may be at least partially effective

in facilitating maintenance of diet-induced weight loss

[19, 20].

4 Orlistat—Mode of Action and Administration

For dietary fats to be absorbed in the intestine, ingested

triglyceride must be broken down by gastric and pancreatic

lipases into absorbable free fatty acids and monoglycerides.

Orlistat inactivates gastrointestinal lipase, thereby reducing

the absorption of dietary fat [21]. It has minimal effect if

dietary fat intake is very low (daily intake \45 g or \20 %

energy from fat), but otherwise, the percentage of dietary

fat excreted with orlistat use increases in a dose-dependent

manner, plateauing at around 30–35 % for dosages of

180–360 mg per day, compared with a normal fecal fat

excretion of 5 % [22, 23].

When taken orally, orlistat is almost entirely excreted

via the feces within 3–5 days [24, 25]. There is minimal

systemic absorption and no accumulation during at least

2 years of treatment [26].

Orlistat is indicated for the treatment of obesity (body

mass index [BMI] C 30 kg/m2) or overweight

(BMI C 27 kg/m2) in the presence of associated risk

factors, in conjunction with a hypocaloric diet. It is avail-

able in most regions of the world, and is marketed as

Xenical� (Roche), in a 120-mg capsule which requires a

prescription in most countries (an exception is Australia,

where orlistat 120 mg became available from pharmacists

without a prescription in 2004). A 60-mg capsule, mar-

keted as Alli� (GlaxoSmithKline), became available

without a prescription in the EU and US in 2007. The

dosage of orlistat is 180–360 mg per day, in three divided

doses during, or up to 1 hour after each main meal. Patients

should follow a nutritionally balanced hypocaloric diet

containing no more than 30 % calories from fat (\67 g fat

per day for a 2,000 kcal diet), and the fat intake should be

distributed evenly across each meal to minimize gastroin-

testinal adverse effects. If a meal does not contain fat, the

dose of orlistat can be omitted. It is also advised that

patients take a multivitamin supplement containing fat-

soluble vitamins, administered at least 2 hours before or

after administration of orlistat [27]. Orlistat is contraindi-

cated in pregnancy and lactation, and in people with

chronic malabsorption syndromes or cholestasis [27].

5 Benefits

In clinical studies, orlistat has been evaluated for the

treatment of obesity, as well as several related conditions

including dysglycemia, dyslipidemia, polycystic ovary

syndrome, non-alcoholic steatohepatitis, and binge-eating

disorder. This review will focus on the role of orlistat in

obesity treatment, which is to date its only approved

therapeutic indication.

5.1 Body Weight

Numerous clinical studies have examined the efficacy and

safety of orlistat for the treatment of obesity in conjunction

with an energy-reduced diet, compared with placebo or an

active comparator (usually sibutramine), and several meta-

analyses have been undertaken. Two meta-analyses of

randomized placebo-controlled trials conducted between

1997 and 2005 with C12 months follow-up [28, 29]

included 12–16 studies involving more than 10,000 adults,

and were consistent in their conclusion that orlistat (usually

at a dosage of 120 mg three times a day [tds]) induces a

weight loss of around 3 kg in excess of placebo. In the

Cochrane review undertaken by Padwal and colleagues

[29], placebo-subtracted reductions in waist circumference

of 2.1 cm (95 % CI 1.3–2.9, nine studies) and BMI of

1.1 kg/m2 (95 % CI 0.7–1.4, three studies), and increases

in the proportion of participants achieving 5 % (21 % more

than placebo, 90 % CI 18–24, 14 studies) and 10 % weight

loss (12 % more than placebo, 90 % CI 9–14, 13 studies)
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with orlistat were also reported. Analyses restricted to

include only people with T2DM (5 studies) have found a

slightly smaller placebo-subtracted weight reduction of

2.3–2.5 kg, but the relative likelihood (compared with

placebo) of orlistat users with diabetes achieving 5 and

10 % weight loss was not lower than in low-risk obese

patients [29, 30].

5.1.1 Weight Loss Maintenance

Weight maintenance after weight loss has been examined

in several studies. In five 2-year multicenter placebo-con-

trolled studies, obese adults who were compliant with

placebo administration during a 4-week lead-in period

including a hypocaloric diet were then randomized to

52 weeks of treatment with orlistat (60 or 120 mg tds) or

placebo along with a hypocaloric diet. At the end of the

first year, the energy content of the diets were adjusted if

required, to achieve weight maintenance rather than

continuing weight loss. In participants randomized to

receive orlistat 120 mg or placebo for 2 years, greater

proportions of patients maintained 5 and 10 % weight loss

at the end of 2 years of treatment with orlistat 120 mg tds

compared with placebo [26, 31–33]. In participants ran-

domized to placebo treatment in the first year of the study,

and re-randomized to receive either orlistat 120 mg tds or

placebo in the second year, the initial weight loss of 6–9 %

was maintained in those who subsequently received orlistat

in the second year, whereas participants who received

placebo in the second year regained around 30–40 % of

initial weight loss [26, 34]. The potential of orlistat to assist

with weight loss maintenance has also been examined in

large multicenter studies in which weight loss was induced

by a hypocaloric or very-low-energy diet (VLED) and

lifestyle modification program, followed by introduction of

orlistat or placebo in participants who achieved the target

initial weight loss [35, 36]. In the study by Hill and col-

leagues [35], 1,313 obese adults without diabetes under-

took a 6-month hypoenergetic diet (4,180 kJ/day deficit)/

behavioral modification/exercise, aiming for 0.5–1.0 kg

per week. Those who lost C8 % of initial weight (56 % of

starting participants) were randomly assigned to receive

placebo, orlistat 30, 60 or 120 mg tds for 1 year. The mean

initial weight loss was 10 % in all groups. After 12 months

of pharmacotherapy, mean weight loss was greater, and

weight regain less in those receiving orlistat 120 mg than

placebo (weight loss 8.2 vs 6.4 % compared with baseline;

regain 32 vs 56 %, p \ 0.001). Nearly one quarter of

participants receiving orlistat 120 mg did not regain, or

continued to lose weight during the treatment period (23.5

vs 16.3 % of placebo-treated participants). In the study by

Richelsen and co-workers [36], 383 adults with abdominal

obesity and one or more of the following: impaired fasting

glucose, diet-controlled T2DM, or dyslipidemia, under-

went an 8-week VLED. Those who lost C5 % of initial

weight (81 %) were randomized to orlistat 120 mg tds or

placebo for 3 years, along with a 600 kcal deficit diet and

exercise program. Mean weight loss during the VLED was

14 kg (13 %). After 3 years, mean weight loss was greater,

and regain less in participants who received orlistat com-

pared with placebo (weight loss 8.3 vs 6.4 %; regain 32 vs

48 %). At 3 years, improvements in glycemia, lipids, and

blood pressure were not different between groups, but

significantly more patients in the placebo group developed

T2DM (11 vs 5 %, p = 0.04).

5.2 Blood Pressure

Two meta-analyses evaluating orlistat in 10 and 12 ran-

domized clinical studies with 4–48 months’ follow-up

(three studies were included in both meta-analyses) con-

ducted in a total of 5,634–7,718 participants with and

without risk factors for cardiovascular disease were con-

sistent in their findings that participants using orlistat had

greater reductions in systolic and diastolic blood pressure

of 1.9 and 1.5 mmHg, respectively, than those taking pla-

cebo [37, 38]. Orlistat-treated participants lost 2.4–2.8 kg

more than placebo-treated patients. In one of these meta-

analyses, the beneficial effect of orlistat on blood pressure

was not seen in the three studies examining only patients

with diabetes [37]. In another more recent meta-analysis

examining 3,132 people with hypertension from four ran-

domized, double-blinded, placebo-controlled studies, par-

ticipants using orlistat had placebo-subtracted reductions in

weight of 3.7 kg, systolic and diastolic blood pressures of

2.46 mmHg (95 % CI 4.01–0.90) and 1.92 mmHg (95 %

CI 2.99–0.85), respectively [39].

5.3 Lipids

Randomized, placebo-controlled studies have consistently

found orlistat to have a beneficial effect on total and low-

density lipoprotein (LDL) cholesterol. In meta-analyses of

studies in people with and without dyslipidemia and

T2DM, modest placebo-subtracted reductions in total

(0.27–0.38 mmol/L) and LDL (0.21–0.27 mmol/L) cho-

lesterol were seen in orlistat-treated patients [29, 38, 40].

An earlier meta-analysis of 15 studies in 10,995 people

with and without obesity-related comorbidities found that a

significant reduction in total cholesterol in orlistat-treated

patients correlated with mean weight reduction (r = 0.48;

p \ 0.05), but when a multiple linear regression analysis

was performed adjusting for weight loss, the percentage

reduction in total cholesterol correlated with orlistat treat-

ment, suggesting a cholesterol-lowering effect of orlistat

independent of weight loss [41]. In one study of 294 non-
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diabetic overweight or obese participants with untreated

dyslipidemia included in this meta-analysis [42], patients

randomly assigned to receive orlistat 120 mg tds for

24 weeks had placebo-subtracted reductions in total and

LDL cholesterol of 8.4 and 10.0 %, respectively. In a

subsequent 24-week open-label orlistat extension phase,

mean percentage change in LDL was not related to weight

change, and in all categories of percentage weight loss, the

reduction in LDL remained significantly greater in patients

treated with orlistat compared with placebo [42]. This is

supported by another study in which 47 premenopausal

obese non-diabetic women with previous gestational dia-

betes were randomized to receive orlistat 120 mg tds or

placebo in addition to a hypocaloric diet, to achieve 8 %

weight loss over 18–20 weeks [43]. Reductions in weight,

percentage body fat, and fasting insulin were not different

between groups, but LDL fell only in orlistat-treated par-

ticipants (by 11 %, or 0.48 mmol/L, p \ 0.01). Markers of

endothelial function improved only in patients receiving

orlistat, and correlated with the change in LDL [43]. This

beneficial effect of orlistat on LDL beyond that expected

with weight loss is likely to relate to the fact that orlistat

reduces the absorption not only of dietary fat by 30 %, but

also of dietary cholesterol by 23 % [44]. Small studies have

shown that when administered with a high-fat meal, orlistat

reduces post-prandial lipemia [45, 46], and in a randomized

study of 86 overweight non-diabetic adults with untreated

hypercholesterolemia prescribed a low-fat hypocaloric diet,

patients receiving orlistat for 6 months had equivalent

reductions in total cholesterol, triglycerides, LDL, and

small dense LDL particles compared with those treated

with the lipid-lowering agent ezetimibe [47].

Although it has been estimated that every 1 kg of weight

lost is associated with a reduction in triglycerides of

0.015 mmol/L [48], and orlistat treatment usually results in

greater weight loss than placebo, a beneficial effect of or-

listat on triglycerides has only variably been reported [29,

38, 40, 41]. In a study in which weight loss was equivalent

in the orlistat- and placebo-treated participants, a signifi-

cant reduction in triglycerides was seen only in the placebo

group [43]. In general, no beneficial effect of orlistat on

high-density lipoprotein (HDL) has been found [38, 41].

5.4 Glucose

Orlistat treatment is associated with modest improvements

in glycemia in people with and without T2DM. A placebo-

subtracted reduction in fasting glucose of 0.12 mmol/L

(95 % CI 0.20–0.04) has been found in a meta-analysis of

predominantly non-diabetic participants, and in people

with diabetes, reductions in fasting glucose of 1.0 mmol/L

(95 % CI 0.6–1.5) and HbA1c of 0.4 % (95 % CI

0.2–0.6 %) greater than placebo have been reported [29,

38]. Although some of this benefit is undoubtedly due to

greater weight loss in orlistat-treated participants, a retro-

spective pooled analysis of seven trials in overweight or

obese people with T2DM (total n = 2,250) randomized to

orlistat or placebo treatment found significantly greater

improvements in fasting glucose and HbA1c in those tak-

ing orlistat compared with placebo even in the 10 % of

orlistat-treated and 20 % of placebo-treated patients who

lost B1 % of their starting weight after 1 year of treatment

[49]. Suggested possible mechanisms include the reduced

percentage of absorbed calories from fat, stimulation of

GLP-1 release in the small intestine related to incomplete

fat digestion, reduction in post-prandial non-esterified fatty

acid (NEFA) levels, and reduction in visceral adipose tis-

sue with orlistat [49].

Several randomized placebo-controlled trials

(n = 220–550) have shown that in people with T2DM

treated with oral hypoglycemic agents or insulin, the

addition of orlistat is safe if blood glucose levels are

monitored [50–54]. In these studies, the dosage of diabetes

medications was adjusted depending on glycemic control

following commencement of orlistat, and although, in most

[50, 52–54], more participants taking orlistat compared

with placebo required a reduction in the dosage of their

diabetes medications, dose reductions tended to be small,

and it was also fairly common for participants in both

groups to require an escalation in their diabetes treatment.

For example, in the largest study [53], mean reductions in

daily insulin dosage for orlistat- and placebo-treated

patients were 8.1 ± 1.5 vs 1.6 ± 1.7 units (baseline dosage

71 vs 84 units). For sulfonylureas, the mean dose reduced

by 7.8 ± 6.2 mg in the orlistat group, and increased by

1.3 ± 4.1 mg in the placebo group (baseline doses 61 and

68 mg, respectively). Changes in metformin dose were not

significantly different between groups, 41 % of orlistat and

31 % of placebo-treated patients reduced or discontinued at

least one medication, and 15 vs 32 % had increased

requirements for a diabetes medication. A greater propor-

tion of orlistat-treated patients (16.9 vs 9.7 %) experienced

an episode of hypoglycemia, of whom three (orlistat) and

one (placebo) required medical intervention. In two studies

[50, 52], rates of hypoglycemia were not mentioned, and in

one [51], rates of hypoglycemia (2/68 orlistat-treated and

4/60 placebo-treated patients) and medication changes

were similar between groups.

Two studies have examined the effect of orlistat on

progression to T2DM [55, 56]. In the Xenical in the Pre-

vention of Diabetes in Obese Subjects (XENDOS) study

[56], 3,305 obese participants with normal (79 %) or

impaired glucose tolerance (IGT) (21 %) were prospec-

tively randomized to 4 years of treatment with orlistat

120 mg tds or placebo in addition to an energy-reduced

diet and exercise advice. Both groups regained some of the
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initial weight loss between years 1 and 4, but end-of-study

weight loss was significantly greater with orlistat (5.8 vs

3.0 kg, p \ 0.001). Cumulative incidence of T2DM was

significantly lower in the orlistat than the placebo group

(overall 6.2 vs 9.0 %, p = 0.003; baseline IGT 18.8 vs

28.8 %, p = 0.002), indicating that in people with IGT

who undertake a lifestyle intervention, addition of orlistat

for 4 years would prevent the development of diabetes in

one person for every ten treated. The rate of progression to

T2DM in people with baseline normal glucose tolerance

was very low (\3 % over 4 years), and no difference was

detected between orlistat and placebo groups. Attrition

rates were 48 % for the orlistat and 66 % for the placebo

group by the end of the study [56]. Heymsfield and col-

leagues [55] conducted a retrospective pooled analysis of a

subgroup of patients assigned to receive 2 years of treat-

ment with orlistat 120 mg tds or placebo from three mul-

ticenter randomized controlled trials (RCTs). At

randomization, the diagnostic criteria for T2DM and IGT

were met by 5.3 and 18.7 % of orlistat-treated and 4.4 and

16.8 % of placebo-treated participants. Around two thirds

of participants in each group completed the study. Among

people with baseline normal glucose tolerance, progression

to IGT (6.6 vs 10.8 %) or diabetes (0 vs 1.2 %) by the end

of treatment had occurred in significantly fewer orlistat-

than placebo-treated patients, and the effect of orlistat on

2-hour oral glucose tolerance test (OGTT) glucose

remained significant after adjusting for the difference in

weight loss between orlistat and placebo groups. In people

with IGT at randomization, 3.0 % in the orlistat and 7.6 %

in the placebo group progressed to diabetes, while 71.6 %

of orlistat and 49.1 % of placebo participants reverted to

normal glucose tolerance [55]. An analysis which com-

bined data from these two studies found a hazard ratio of

0.44 (95 % CI 0.28–0.69) for the development of T2DM in

orlistat-treated participants with IGT [57].

5.5 Use in Adolescents

In obese adolescents C12 years old, orlistat treatment is

approved by the FDA, and is suggested in the UK NICE

guidelines for the management of obesity if physical or

severe psychological comorbidities are present [58]. A

meta-analysis of two RCTs comparing orlistat 120 mg tds

and placebo for 6–12 months in obese 10- to 18-year-olds

(n = 573) found a significant placebo-subtracted reduction

in BMI of 0.83 (95 % CI 0.47–1.19), equating to a

reduction of 0.24 BMI SD, or a weight loss of 2.3 kg [59].

The analysis was dominated by a study conducted in sev-

eral US and Canadian sites involving 539 adolescents

(aged 12–16 years, BMI C 2U above 95th percentile,

25 % met Adult Treatment Panel [ATP] III criteria for

metabolic syndrome) who underwent a 2-week placebo

lead-in period, followed by 52 weeks of orlistat 120 mg tds

or placebo in conjunction with a 40 % energy-reduced diet,

exercise, and behavioral therapy [60]. Attrition rate

(64–65 %) was not different between treatment groups.

Orlistat-treated adolescents had greater mean changes in

BMI (reduction of 0.55 vs gain of 0.31 kg/m2, p = 0.001),

waist circumference (reduction of 1.33 vs gain of 0.12 cm,

p \ 0.05), fat mass (2,401 vs 380 g loss, p = 0.03), and

diastolic blood pressure (reduction of 0.51 vs gain of

1.30 mmHg, p = 0.04) than placebo. Changes in lipids,

glucose, and systolic blood pressure were not significantly

different between groups. All participants received a daily

multivitamin, and there were no adverse changes in vita-

mins A, D, E or beta-carotene. Gastrointestinal adverse

events were more common with orlistat treatment, affect-

ing up to 50 % of participants, but leading to discontinu-

ation in only 2 %. There was no significant difference

between groups in non-gastrointestinal adverse events.

5.6 Orlistat 60 mg tds Dose

The dose of 60 mg tds available without prescription

appears to have around 80 % of the efficacy of the 120 mg

tds dose of orlistat, with no significant difference in the

incidence of adverse events [61]. In a randomized, double-

blinded, placebo-controlled study conducted in 131 over-

weight or mildly obese adults (BMI 25–35 kg/m2), orlistat

60 mg tds along with a 500-kcal reduced diet for 24 weeks

induced statistically significant reductions in mean weight

(6.6 vs 4.3 % placebo), fat mass (13.6 vs 8.4 %), visceral

adipose tissue (15.7 vs 9.4 %), and fasting glucose (0.23 vs

0.11 mmol/L). A greater proportion of participants

receiving orlistat compared with placebo lost C5 % of

starting weight (57 vs 36 %) [62]. In another study in

which participants received orlistat 60 mg or 120 mg tds or

placebo, placebo-subtracted changes in weight loss, lipids,

proportions of patients achieving 5 and 10 % weight loss,

and adverse events were similar in the orlistat 60-mg and

120-mg groups; however, the study was not powered to

detect differences between the two dosages [33]. In the

study by Hill and colleagues [35], in which participants

lost C8 % of their starting weight over 6 months with a

hypocaloric diet followed by orlistat 30, 60, 120 mg tds, or

placebo for 12 months, weight regain in the orlistat 60-mg

group was not significantly different from placebo (53.3 vs

56.0 %). Fewer people in orlistat 60- (18.7 %) and 120-mg

groups (12.3 %) regained [75 % initial loss compared

with orlistat 30 mg (29.0 %) and placebo (32.1 %,

p \ 0.05). Significant reductions in total and LDL cho-

lesterol were seen in the orlistat 60- and 120-mg tds-treated

patients compared with baseline and placebo [35]. In the

study by Davidson and colleagues [31], patients who lost

weight using orlistat 120 mg in the first year regained less
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weight when orlistat 120 mg tds compared with 60 mg tds

was used in the second year (35 vs 51 %, p \ 0.001).

6 Treatment Adherence

It should be noted that clinical trials will generally over-

estimate the benefits of orlistat, as adherence to the medi-

cation and associated lifestyle prescription are likely to be

higher than in a real-world setting. Furthermore, the

majority of studies have included a 2- to 4-week initial

lead-in period, during which compliance with medication

(placebo) is a requirement in order to continue into the

randomized phase of the study. For example, in a meta-

analysis of attrition from 16 randomized controlled orlistat

trials of at least 1 year’s duration, the overwhelming

majority of which were pharmaceutical company-funded,

total attrition at 1 year was reported to be lower with or-

listat treatment than placebo (29 vs 35 %, p \ 0.05) [63].

Attrition from the orlistat group in studies without a lead-in

period was 40 % [63]. In four multicenter studies which

included a 4-week placebo lead-in period (C75 % com-

pliance required) followed by 2 years of treatment with

orlistat or placebo, attrition at 2 years was 37–55 % [26,

31–33]. In contrast, a population-based report without

external funding of 17,000 users of orlistat found persis-

tence with treatment of \50 % beyond the first prescrip-

tion, 6 % at 1 year and 2 % at 2 years [64]. In an

anonymous postal survey of prescribers of 1,000 randomly

selected prescriptions for orlistat (789 respondents) in

Sweden, more than half of patients either lost \5 % or

gained weight after 3 months of treatment [65].

7 Risks

7.1 Gastrointestinal Adverse Events

In general, orlistat is a safe medication, and the reported

frequency of overall adverse events (AEs) in clinical trials

is similar to that in placebo-treated participants. The

exception to this is gastrointestinal disturbances, which are

by far the most commonly reported AEs among orlistat

users, and include oily spotting, flatus with discharge, fecal

urgency, fatty/oily stool, abdominal pain, and fecal

incontinence. Their incidence increases with increasing

dietary fat intake [22], and may be reduced by addition of

psyllium fibre [66]. The frequency of gastrointestinal AEs

also seems to improve over time. For example, in the

XENDOS study [56], the proportion of patients with at

least one gastrointestinal AE in the orlistat versus placebo

group was 91 versus 65 % at 1 year, and 36 versus 23 %

after 4 years of treatment. For orlistat- and placebo-treated

participants respectively, withdrawals due to AEs (pri-

marily gastrointestinal) or laboratory abnormalities occur-

red in 8 and 4 %, serious AEs in 15 and 13 %, and serious

gastrointestinal AEs in 2 % of both groups. No deaths were

attributed to the study medication.

In the meta-analysis of 16 studies by Padwal and col-

leagues [29], [80 % of orlistat-treated patients experi-

enced at least one gastrointestinal AE, an absolute

frequency of 24 % more than placebo-treated patients. The

most commonly reported events (frequency of 15–30 %

each) were fatty/oily stool, fecal urgency and oily spotting.

In another meta-analysis of 29 studies of at least 6 months’

duration [67], the relative risks and numbers needed to

harm for various gastrointestinal AEs were calculated as

3.40 and 1.5 for diarrhea, 3.10 and 6.5 for flatulence, and

1.48 and 25.8 for bloating, abdominal pain and dyspepsia.

No increase in risk was found for headache, nausea/vom-

iting, gallbladder problems or mood changes [67].

The frequency of adverse events appears to be similar

with the 60-mg, compared with the 120-mg dose: in the

study by Smith and colleagues [62], treatment-related

gastrointestinal AEs were judged to have occurred in 67

and 27 % of the orlistat and placebo groups, respectively,

and 5 % of orlistat-treated participants (compared with 0 in

the placebo group) discontinued due to AEs. There was no

difference in the rate of non-gastrointestinal AEs.

7.2 Fat-Soluble Vitamins

Because it reduces the absorption of dietary fat, orlistat use

incurs a risk of reducing the absorption of fat-soluble

vitamins, and people using orlistat are recommended to

take a multivitamin supplement containing fat-soluble

vitamins [27]. Several studies in the meta-analysis by

Padwal and colleagues [29] reported reductions in vitamins

A, D, E, and beta-carotene, but no study reported clinically

significant vitamin deficiency, and patients were usually

advised to take a daily multivitamin. No change in B12 or

folate levels was found after 3 months of orlistat treatment

in another study [68].

7.3 Medication Interactions

Clinically relevant interactions occur between orlistat and a

number of medications. Most notably, orlistat interferes

with the absorption of some highly lipophilic medications,

including cyclosporine, amiodarone, lamotrigine, efavi-

renz, and prodrugs whose hydrolysis is catalysed by lipa-

ses, such as dalcetrapib (now withdrawn from

development) [69–73]. It is recommended that cyclospor-

ine be taken at least 3 hours before or after orlistat, and that

cyclosporine levels are monitored more frequently in

people taking both medications [27]. Closer monitoring of
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anticonvulsant drug levels may be required during co-

administration with orlistat [71], and prescribers and

patients should be aware of the possibility of a reduction in

therapeutic effect of anticonvulsant medications and ami-

odarone [25]. There is a case report of a possible interac-

tion with orlistat reducing the bioavailability of exogenous

thyroxine [74], and in vitro data suggesting that orlistat

inhibition of the activity of carboxylesterase-2, an enzyme

involved in the metabolism and activation of the anticancer

prodrug PPD, reduces the cytotoxic efficacy of PPD [75]. It

is recommended that people treated with both thyroxine

and orlistat administer the medications at least 4 hours

apart, and be monitored for changes in thyroid function

tests [27]. Orlistat treatment had no demonstrable effect on

the pharmacokinetics of a single 30-mg dose of warfarin;

however, there is a case report of an increased international

normalized ratio (INR) in a patient on a previously stable

dose of warfarin after commencement of orlistat treatment,

and a plausible mechanism of interference with vitamin K

intake or absorption [76, 77]; therefore, it is recommended

that if orlistat is added in people taking a chronic stable

dose of warfarin, changes in coagulation parameters are

monitored closely [25, 27].

Orlistat appears not to interact in a clinically significant

manner with the pharmacokinetics of glibenclamide (gly-

buride), metformin, frusemide, digoxin, nifedipine, capto-

pril, losartan, atenolol, atorvastatin, simvastatin, combined

oral contraceptive pills, ethanol, phenytoin, amitriptyline,

fluoxetine, phentermine or psychotropic medications [70,

78–85].

7.4 Kidney Injury

Since 2006, several case reports have appeared of acute

kidney injury (AKI) in users of orlistat, almost all with

other predisposing conditions such as diabetes [86–90].

The proposed mechanism is that unabsorbed dietary fat

binds calcium in the gut lumen, thereby competitively

inhibiting calcium binding of oxalate, an excess amount of

which is then absorbed and deposited in the renal paren-

chyma [87]. In several of the reports, oxalate crystal

deposition was found on renal biopsy [86–89], and

increased urinary oxalate has been demonstrated in animals

and humans taking orlistat [91, 92]. A 2011 analysis of a

Canadian health insurance database identified 953 users of

orlistat, of whom 99 % had medication-requiring diabetes

and 78 % had hypertension [93]. In the year preceding

orlistat prescription, five experienced AKI (the etiology of

which could not be determined), compared with 18

(p = 0.01) in the year following commencement. A sepa-

rate report documented no change in mean estimated glo-

merular filtration rate (eGFR) over 12 months in 33

patients with stage 3–4 chronic kidney disease treated with

orlistat for [6 months, although in 6 of the 33 (18 %),

eGFR fell by [10 mL/min during the 12 months following

orlistat commencement [94]. In 2012, the FDA approved a

safety label change for orlistat warning that some patients

may develop increased levels of urinary oxalate, and that

people at risk for renal insufficiency should have their renal

function monitored.

7.5 Liver Injury

In 2009, the FDA issued an early communication about an

ongoing safety review of a possible link between orlistat

and liver injury after analyzing 32 reports of serious liver

injury, including six of liver failure, submitted to the

FDA’s adverse event reporting system between 1999 and

2008 [95]. The completed safety review identified 13

reports worldwide of severe liver injury (one of which

related to the 60-mg dosage), including two deaths and

three patients requiring liver transplantation. This resulted

in revised labeling for orlistat to include new safety

information about cases of severe liver injury, although the

FDA noted that (i) a causal relationship between orlistat

and liver injury had not been established; (ii) in some of the

13 patients, other factors may have predisposed them to the

development of liver injury; and (iii) an estimated 40

million people worldwide had used orlistat [96]. A popu-

lation-based case series examining the electronic general

practice records of 94,695 UK residents who had received a

prescription for orlistat between 1999 and 2011 found a

1.5- to 2-fold increase in risk of liver injury during the

90 days before, as well as the first 30 days after, com-

mencement of orlistat treatment, but not from day 30

onwards, suggesting that the start of treatment coincided

with a period of increased risk, but not a causal link with

liver injury [97]. In this report, 99 % of events were of

elevated liver function tests or jaundice, with one case of

hepatitis and no liver failure or necrosis. It is estimated that

orlistat has been used by over 53 million people worldwide

[98]. From 1997 to 2011, 21 cases worldwide were

reported of severe liver toxicity in which orlistat 120 mg

was considered a possible cause, and there were nine

reports between 2007 and 2011 of liver failure in people

using orlistat 60 mg [98]. In 2012, the Committee for

Medicinal Products for Human Use (CHMP) of the Euro-

pean Medicines Agency (EMA) reviewed the available

data, including post-marketing surveillance, data from the

studies supporting marketing authorizations, population-

based studies in the published literature, and data requested

from the companies which market orlistat, and concluded

that (i) there was no strong evidence that orlistat increased

the risk of severe liver injury; (ii) the rate of severe liver

reactions was lower than the expected background rate in

the population of users; (iii) other factors increased the risk
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of liver injury in the majority of cases; (iv) there was no

known mechanism by which it was expected to cause liver

disorders; but (v) there were very rare cases of serious liver

injury for which orlistat could not be excluded as a possible

cause. The CHMP considered that the benefits of orlistat

continued to outweigh its risks, but that the product

information for orlistat 60 mg should be updated to include

‘hepatitis that may be serious’ as a possible side effect

(already contained in the product information for orlistat

120 mg) [98].

7.6 Other

Numerous case reports have been published documenting

the occurrence of various adverse events (many with other

predisposing factors) in people using orlistat, such as skin

reactions ([180 reports including lichenoid drug eruptions,

cutaneous leukocytoclastic vasculitis, oral aphthous ulcers),

acute pancreatitis ([99 reports to FDA), gastro-oesophageal

reflux, diabetic ketoacidosis in a person with T1DM,

exacerbation of major depression in a person with bipolar

disorder, hypertension, and myopathy [99–109]. The Aus-

tralian Therapeutic Goods Administration (TGA) database

of adverse events received 188 reports in users of orlistat

between Jan 1998 and Nov 2013 [110]. The majority were

gastrointestinal events, along with several reports of mus-

culoskeletal problems such as arthralgia and myalgia,

neurological disorders including headache and dizziness, 26

psychiatric reports (including depression, anxiety and psy-

chosis), two reports of pancreatitis, and single case reports

of arrhythmias and hematological disorders [110]. In the

last 2 years, the FDA has approved updates to the labeling

for orlistat to include the adverse events of convulsions in

people treated concomitantly with orlistat and antiepileptic

drugs, and lower gastrointestinal bleeding [27].

7.7 Effect on Gastrointestinal Hormones

By reducing the absorption of dietary fat, orlistat may

affect the release of gastrointestinal hormones in response

to nutrient intake, thereby potentially affecting appetite.

For example, the release of CCK, a hormone involved in

satiation, gallbladder motility, and inhibition of gastric

emptying, is largely stimulated by intraduodenal lipolysis

of dietary fat to fatty acids [111]. Some studies have found

reduced meal-stimulated release of CCK, PYY, and GLP-

1, inhibition of gallbladder contraction, accelerated gastric

emptying, reduced lipid-induced suppression of ghrelin,

and increased appetite and energy intake after orlistat

treatment [112–119].

However, other studies have found no effect of orlistat

on CCK release, gallbladder motility, gastric emptying,

appetite or eating behavior [120–125], and given that or-

listat is generally associated with improved weight out-

comes compared with placebo, it seems unlikely that any

alteration in gut hormones leads to clinically significant

hyperphagia in the majority of patients.

8 Summary and Conclusions

A summary of the benefits and risks of orlistat treatment is

presented in Table 1. In conjunction with a hypocaloric

diet, orlistat treatment results in modest reductions in body

weight and waist circumference in obese people with and

without complications related to excess weight, and

increases the likelihood of achieving clinically significant

(C5 %) weight loss. Orlistat-induced weight loss also

brings about modest improvements in cardiovascular risk

factors including blood pressure, LDL cholesterol, glyce-

mia and progression to diabetes in those at high risk.

Overall, it is a safe treatment and serious adverse events,

such as severe acute kidney or liver injury, are rare.

However, significant clinical benefits are likely to occur in

only a minority of patients, as adherence to treatment is

very poor outside the clinical trial setting, likely in part due

to a high rate of disagreeable gastrointestinal side effects.

Furthermore, although weight maintenance after weight

loss is improved compared with placebo, weight regain

remains problematic, as orlistat does not counteract the

Table 1 Summary of benefits

and risks of orlistat treatment

All values given are mean

changes in excess of placebo in

randomized controlled trials and

meta-analyses

BP blood pressure, IGT

impaired glucose tolerance,

LDL low-density lipoprotein,

T2DM type 2 diabetes mellitus

Benefits Risks

Increased weight loss (3 kg) Gastrointestinal adverse effects (24 %)

Improved weight loss maintenance Reduced absorption of fat-soluble vitamins

Reduced systolic BP (1.9–2.5 mmHg) Reduced absorption of lipophilic medications

Reduced diastolic BP (1.5–1.9 mmHg) Possible associations:

Reduced total cholesterol (0.27–0.38 mmol/L) Acute kidney injury

Reduced LDL (0.21–0.27 mmol/L) Severe liver injury

Reduced fasting glucose (1.0 mmol/L in T2DM) Skin reactions

Reduced HbA1c (0.4 % in T2DM) Acute pancreatitis

Reduced progression to T2DM in IGT Reduced gallbladder motility
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compensatory physiological adaptations to weight loss

which encourage regain.

In many countries, orlistat is the only medication

available for long-term use in obesity treatment. In the US,

two other agents have become available in recent years:

lorcaserin (Belviq�, a selective serotonin 5HT-2c receptor

agonist), and the combination of phentermine plus topira-

mate (Qsymia�). Although they have not been compared

directly in head-to-head studies, 1-year placebo-subtracted

weight loss (&3 %) and proportions of patients achieving

5 % weight loss with orlistat seem comparable to that of

lorcaserin, and lower than that achieved with the highest

dose of phentermine/topiramate (weight loss &9 %) [126].

Unlike orlistat, both newer agents have the advantage of

reducing hunger. However, adverse events associated with

these agents are potentially more worrisome than those

associated with orlistat. These include teratogenicity and

increase in heart rate with phentermine/topiramate, sero-

tonin or neuroleptic malignant syndrome-like reactions (if

co-administered with serotonergic or antidopaminergic

medications) and possible valvular heart disease with lor-

caserin, and mood and cognitive changes with both agents.

Therefore, in countries where these alternative medications

are an option for long-term weight management, the risks

and benefits of each treatment must be weighed up on an

individual basis, and orlistat may be favored in patients

with cardiovascular disease or mood disorders.

It is worth noting that although orlistat treatment lowers

weight and cardiovascular risk factors, no study has dem-

onstrated a reduction in cardiovascular events or mortality

with orlistat (or any weight loss medication).
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