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Abstract Orlistat, an anti-obesity drug, is a potent and specific inhibitor of intestinal

lipases. In light of the recent US FDA approval of the over-the-counter sale of
orlistat (60 mg three times daily), clinicians need to be aware that its use may be
associated with less well known, but sometimes clinically relevant, adverse
effects. More specifically, the use of orlistat has been associated with several
mild-to-moderate gastrointestinal adverse effects, such as oily stools, diarrhoea,
abdominal pain and faecal spotting. A few cases of serious hepatic adverse effects
(cholelithiasis, cholostatic hepatitis and subacute liver failure) have been reported.
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However, the effects of orlistat on non-alcoholic fatty liver disease are beneficial.
Orlistat-induced weight loss seems to have beneficial effects on blood pressure.
No effect has been observed on calcium, phosphorus, magnesium, iron, copper or
zinc balance or on bone biomarkers. Interestingly, the use of orlistat has been
associated with rare cases of acute kidney injury, possibly due to the increased fat
malabsorption resulting from the inhibition of pancreatic and gastric lipase by
orlistat, leading to the formation of soaps with calcium and resulting in increased
free oxalate absorption and enteric hyperoxaluria. Orlistat has a beneficial effect
on carbohydrate metabolism. No significant effect on cancer risk has been

reported with orlistat.

Orlistat interferes with the absorption of many drugs (such as warfarin,
amiodarone, ciclosporin and thyroxine as well as fat-soluble vitamins), affecting
their bioavailability and effectiveness.

This review considers orlistat-related adverse effects and drug interactions.
The clinical relevance and pathogenesis of these effects is also discussed.

Orlistat is an anti-obesity drug indicated at a dose
of 120 mg three times daily, and in conjunction with
a mild hypocaloric diet, for the treatment of obese
patients (body mass index [BMI] >30 kg/m2), and
overweight patients (BMI >28 kg/m2) with asso-
ciated risk factors.!"! The drug is a potent and specif-
ic inhibitor of intestinal lipases: in healthy volun-
teers, it achieves 46.6-91.4% inhibition of gastric
lipase and 51.2-81.6% inhibition of pancreatic lip-
asel and has little or no activity against amylase,
trypsin, chymotrypsin and phospholipases.©®! Intesti-
nal lipases breakdown dietary triglycerides into fatty
acids and monoglycerides, which are then absorbed.
The mean maximum percentage of ingested fat ex-
creted in the faeces is approximately 32% during
orlistat administration compared with 5% during
administration of placebo.M Orlistat works within
the gut and is minimally absorbed into the systemic
circulation:P! the results of five key double-blind,
placebo-controlled phase II/III studies suggested
that systemic exposure of orlistat is negligible and,
at a clinically efficacious dose level, orlistat is un-
likely to produce systemic lipase inhibition.[®7]
However, in these studies, there was sporadic detec-
tion of intact orlistat in plasma, although measurable
concentrations were low (<10 ng/mL or 0.02 pmol/
L) and there was no evidence of accumulation.!”!

Obesity is a problem of increasing concern
worldwide, resulting in a significant rise in the num-
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ber of prescriptions for anti-obesity drugs. As the
US FDA has recently approved the over-the-counter
sale of orlistat (at a low dosage of 60 mg three times
daily),®! clinicians need to be aware that its use may
be associated with less well known, but sometimes
clinically relevant adverse effects. Moreover, orlis-
tat interferes with the absorption of many drugs,
affecting their bioavailability and effectiveness.

This review considers these adverse effects and
drug interactions.

We searched MEDLINE (up to February 2007)
using combinations of the following key words:
‘orlistat’, ‘adverse effects’, ‘side effects’, ‘liver’,
‘muscle’, ‘hepatotoxicity’, ‘gastrointestinal’, ‘skin’,
‘eye’, ‘central nervous system’, ‘pancreatitis’,
‘autoimmune disorders’, ‘arthritis’, ‘headache’,
‘cancer’, ‘renal disease’ and ‘drug interactions’. We
also conducted a manual search of major random-
ized clinical trials with orlistat. Moreover, we scruti-
nized the reference lists from original papers, case
reports and review articles as well as major random-
ized clinical trials with orlistat.

1. Adverse Effects

A summary of the adverse effects of olistat is
given in table I.

Drug Safety 2008; 31 (1)
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Table I. Reported orlistat-associated adverse effects

Adverse effects

Fatty/oily stool, faecal urgency, diarrhoea,
flatulence, abdominal pain, faecal spotting,
anal fissure, cholelithiasis, pancreatitis,
acute cholestatic hepatitis, subacute liver
failure, massive hepatocellular necrosis,
severe hepatic injury

Body system
Gastrointestinal
system

Blood pressure
Nervous system

Hypertension (17 cases)

Depression, malaise, lassitude, headache,
forgetfulness

Renal function Enteric hyperoxaluria, acute kidney injury
secondary to acute oxalate nephropathy,
rapidly progressive renal failure,
constipation, polyuria, polydipsia, lower-leg
oedema

Endocrine system Diabetic ketoacidosis
Skin Cutaneous vasculitis, lichenoid eruption

Genitalia Vaginitis, vulvitis

1.1 Gastrointestinal System

Orlistat, as is expected as a result of its mecha-
nism of action, is associated with gastrointestinal
(GI) adverse effects: fatty/oily stools, faecal urgen-
cy, diarrhoea, flatulence, abdominal pain, faecal
spotting and anal fissures have all been reported.-!"!
In randomized controlled trials, the GI adverse ef-
fects have been significantly more common in the
orlistat groups compared with the placebo
groups. HO-1416171 A meta-analysis of studies in obese
patients receiving orlistat at a dosage of 120 mg
three times daily (2038 patients) showed an increase
in mild-to-moderate adverse GI effects compared
with placebo (1740 patients).?”) However, com-
plaints of mild to moderately severe GI adverse
effects generally decreased in frequency with ongo-
ing orlistat treatment.!?!1

Cholelithiasis has been reported in patients tak-
ing orlistat, but there is no evidence that this adverse
effect is more common with orlistat use compared
with placebo.l>??l Orlistat does not appear to be
associated with decreased postprandial gallbladder
contraction./?! However, there have been at least 99
reports of pancreatitis associated with the use of this
drug.??l Cholelithiasis and increased alcohol con-
sumption by obese subjects seem to be the most
obvious links between orlistat and pancreatitis.
However, orlistat was reported to be associated with
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acute pancreatitis with normal amylase in one male
patient who had no evidence of biliary disease and
was abstinent from alcohol.[??! It must be stated that
placebo-controlled trials involving patients treated
with orlistat for 22 years showed no increase in the
incidence of pancreatitis.[!%-1324]

Orlistat has been associated with serious hepatic
adverse events in a few cases: one case of acute
cholostatic hepatitis has been reported with the use
of the drug,®! and there have been two reports of
orlistat-associated subacute liver failure!’?”! for
which orthotopic liver transplantation was required.
In one of these cases the liver showed submassive
hepatocellular necrosis.”””l Massive hepatocellular
necrosis has also been reported in another case,??!
but this may represent a rare idiosyncratic event
associated with the use of the drug. Furthermore,
orlistat has been reported to cause severe hepatic
injury in a 15-year-old Thai female.*®! In this pa-
tient, the presence of low-grade fever, eosinophilia,
elevated immunoglobulin-E levels and cytopenia
indicated an immunoallergic reaction.

Orlistat has, however, beneficial effects on non-
alcoholic fatty liver disease (NAFLD), a common
cause of liver dysfunction, with a prevalence rang-
ing between 10% and 51% in the general popula-
tion.[3%311 Several studies have shown that orlistat
use was associated with decreased serum activity of
aminotransferases and/or a reversal of steatosis in
liver ultrasound images.[3%-32331

Of note, there is evidence that the GI adverse
effects of orlistat may not only be due to lipase
inhibition. In Wistar rats, orlistat caused histological
damage in brush border membranes and connective
tissues of the villi of the small intestinal mucosa.>*!
The drug also induced an increased lymphocyte
migration to the mucosa of the small intestine. This
damage was partially prevented by dexameth-
asone.’4 However, these effects have not been rep-
licated in human studies.

Orlistat accelerates gastric emptying and dimin-
ishes the incretin response to a high-fat meal, effects
that may result in the exacerbation of postprandial
glycaemia.[?>31 However, orlistat does not influ-
ence physiological and behavioural measures of ap-

Drug Safety 2008; 31 (1)
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petite in response to high-fat meals.3”! Moreover,
the drug does not significantly alter the plasma
cholecystokinin concentrations during a high-fat
meal.’7]

Orlistat treatment has no direct effect on
anorectal function or continence.®® Faecal spotting
occurs during treatment with orlistat when patients
with subclinical anorectal dysfunction are exposed
to the effects of orlistat on the stool (increased stool
volume and altered stool composition).[38]

Olestra (an artificial fat substance) has added GI
adverse effects when concomitantly used with orlis-
tat, an effect that may lead to premature discontinua-
tion of the anti-obesity therapy.?”) Of note, it has
been reported that the GI adverse effects of orlistat
may be prevented by the concomitant intake of
natural fibre, such as psyllium mucilloid.*” Loper-
amide has also shown beneficial effects on stool
consistency and continence in obese subjects taking
orlistat.[*!]

There are cases where the use of orlistat has been
beneficial due to its GI effects. In three cases, orlis-
tat administration provided relief of intractable con-
stipation in obese, chronic-pain patients with opioid-
induced constipation.?!

1.2 Blood Pressure and Heart Rate

There are no reports of orlistat-associated cardiac
arrhythmias in the literature. A meta-analysis show-
ed that treatment for 1 year with orlistat is associated
with a mild but significant decrease in heart rate in
obese subjects with uncontrolled hypertension. 3
However, other trials did not show any significant
change in heart rate during orlistat treatment. 4+

In randomized clinical trials, weight loss with
orlistat was associated with a beneficial effect on
blood pressure.[*®4”] The beneficial effect of orlistat
on blood pressure has been established in healthy
obese subjects,®! in hypertensive patients,*>*1 in
patients with the metabolic syndrome!'24%-521 and in
patients with diabetes mellitus.[!’:123334 Most trials
showed that the beneficial effect of orlistat on blood
pressure was greater compared with that of place-
bo;[10:12.13.43.45.55-58] however, in one trial in Chinese
subjects, no difference was observed.’°! The diver-
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gence in the blood pressure effect between the orlis-
tat and placebo groups observed in most trials may
be attributed to significant differences in weight
loss. However, orlistat seems to be more beneficial
than another anti-obesity drug, sibutramine, as far as
blood pressure control is concerned.[©%6!]

These data notwithstanding, there are at least 17
case reports of orlistat-associated hypertension.[62-641
In the majority of the cases reported, information on
blood pressure measurements and follow-up were
limited. The mechanism for this reaction is not clear,
but fluid retention is a possibility.[6%

1.3 Nervous System

A variety of drugs used to assist with weight loss
have been implicated in the precipitation or induc-
tion of depressive symptoms and disorders.[®>! Orlis-
tat has been associated with depression in one
case; %! however, there is, as yet, no substantial link
between orlistat and major depression.[5!

Obese patients very often have increased depres-
sion scores. Several studies have shown an improve-
ment of these scores after weight loss.[®! In a recent
study, we investigated the effects of orlistat on mood
in obese healthy women.[%”! We observed a signif-
icant improvement in mood after weight loss with
orlistat, although this effect was not significantly
greater when compared with diet alone.[®”) Further-
more, orlistat has been shown to lead to greater
weight loss and to a greater reduction in the number
of binge episodes in patients with binge-eating dis-
order.[®®! The drug has also been beneficial in a
schizophrenic patient who exhibited substantial
weight gain during antipsychotic therapy.[®® The
use of orlistat as a purging substance by two individ-
uals with bulimia has been reported.”"!

Finally, orlistat has been reported to cause mal-
aise, lassitude, headache or forgetfulness in a few
cases.l"1"721

1.4 Musculoskeletal System

Weight loss has been associated with increased
risk of osteoporosis and bone demineralisation.”?!
Theoretically, the inhibition of dietary fat absorption
subsequent to inhibition of intestinal lipase activity

Drug Safety 2008; 31 (1)



Orlistat-Associated Adverse Effects

57

by orlistat may have an adverse effect on dietary
mineral absorption and balance due to the formation
of insoluble mineral soaps within the intestine.
However, in two studies, orlistat administration for
21 days had no significant effect on calcium, phos-
phorus, magnesium, iron, copper or zinc bal-
ance.”*! In addition, biomarkers of bone turnover,
as well as serum and urine electrolytes, were not
affected by orlistat.”# Another study reported that 1
year of treatment with orlistat induced a relative
increase in bone turnover in favour of resorption,
possibly due to malabsorption of vitamin D and/or
calcium.”8! However, no changes in bone mass or
density were seen after 1 year of orlistat treatment
apart from those explained by the weight loss itself.
Thus, orlistat treatment seems safe from a ‘bone
preserving’ point of view. Of note, in the same
study, Gotfredsen et al.’% suggested that a vitamin
D and calcium supplement should be taken during
treatment with orlistat. However, this suggestion
was not verified in the XENDOS (XENical in the
prevention of Diabetes in Obese Subjects) study!!”!
because there was no significant decrease in
1,25-hydroxyvitamin D during the 4-year orlistat
treatment.

1.5 Renal Function

It is known that unabsorbed fat may react with
calcium in the intestinal lumen, limiting the amount
of free calcium able to bind with oxalate. These
reactions result in an increase of intestinal oxalate
absorption leading to enteric hyperoxaluria.”’! In an
experimental rat model, the use of orlistat, especial-
ly in conjunction with a diet rich in oxalate alone or
associated with fat, led to significant oxalate absorp-
tion and a marked increase in urinary oxalate. This
finding was accompanied by a slight reduction in
urinary calcium and urinary magnesium, therefore
elevating the risk of kidney stone formation.l’”! Re-
cently, Singh et al.’® reported a case of orlistat-
induced acute kidney injury secondary to acute oxa-
late nephropathy in a Caucasian woman with under-
lying chronic kidney disease (CKD). A kidney biop-
sy revealed the deposition of calcium oxalate crys-
tals within tubular lumens. The likely scenario in
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this case was that increased fat malabsorption result-
ing from the inhibition of pancreatic and gastric
lipase by orlistat led to the formation of soaps with
calcium, resulting in increased free oxalate absorp-
tion and to enteric hyperoxaluria. In addition, the
combination of underlying CKD and mild volume
depletion from the drug-induced steatorrhoea is
likely to have further increased the risk of calcium
oxalate crystal precipitation within renal tubules.!”8]
Similarly, a case of acute on chronic renal failure
was recently reported in a 55-year-old diabetic wo-
man with CKD.U1 The rapidity of the deterioration
in renal function could not be explained by the
patient’s diabetic status, suggesting the intrarenal
precipitation of calcium oxalate due to orlistat as a
possible cause.

Constipation, polyuria, polydypsia and lower-leg
oedema has been reported with orlistat use in a
42-year-old Caucasian woman.3%! Pedal oedema has
also been reported.l®’! Nevertheless, there is no evi-
dence of causal association between these adverse
effects and orlistat treatment.

1.6 Endocrine System

Orlistat improves carbohydrate metabolism both
in obese otherwise healthy subjects?!! and in obese
diabetic patients.®#2] The drug also has beneficial
effects on the dose requirements of antidiabetic
drugs or insulin.5+%8384 Although orlistat is not
recommended for use in pregnancy or when nurs-
ing,1 the drug has been shown to improve endothe-
lial function in women with previous gestational
diabetes.30! Of interest is that the improvement of
endothelial function was associated with the lower-
ing of levels of low-density lipoprotein cholesterol
by orlistat, but not with weight loss per se.[ More-
over, orlistat decreases elevated serum levels of
advanced glycation end-products (AGEs) in women
with polycystic ovary syndrome (PCOS), indepen-
dently of BMI changes.®” In addition to orlistat-
induced improvement in insulin resistance, which
influences the formation and clearance of AGEs,
there are data that indicate that AGEs are absorbed
from exogenous sources and that fat has a greater
effect on the absorption of these food glycotoxins

Drug Safety 2008; 31 (1)
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than do proteins and carbohydrates.37:81 Therefore,
the decrease of fat absorption induced by orlistat
leads to decreased absorption of AGEs.[®8]

Furthermore, orlistat improves leptinaemia, but
increases serum neuropeptide Y levels observed in
obese subjects.®! In turn, leptin may exert several
effects on various systems including the vascula-
ture.’? Orlistat reduces testosterone concentration
in women with PCOS.P! Orlistat also increases the
postprandial levels of glucagon-like peptide 1,
which leads to reduced food intake, an effect that
may contribute to the weight loss associated with the
use of this drug.[”!

Orlistat has been associated with diabetic keto-
acidosis in a Caucasian woman with type 1 diabe-
tes.”3! In this patient, orlistat administration seemed
to have caused progressive dehydration and a de-
crease in intravascular volume, probably secondary
to watery stools. Initially, this led to insulin resis-
tance and increased insulin requirements, followed
by diabetic ketoacidosis. Thus, patients with type 1
diabetes need close monitoring when given orlistat
for obesity management.[®?

1.7 Skin

Orlistat has been associated with cutaneous vas-
culitis:®¥ in one report, a 34-year-old woman ex-
perienced myalgia, arthralgia and palpable purpura,
mainly involving the lower extremities, 72 hours
after the initiation of orlistat treatment. A skin biop-
sy revealed a leukocytoclastic vasculitis affecting
capillaries and venules. A rapid improvement of the
cutaneous lesions was achieved after the discontinu-
ation of the drug and prescription of NSAIDS.P4

Orlistat was also associated with lichenoid erup-
tion in the vulva, feet and axillae in a 42-year-old
woman. In this case, the temporal relationship
between starting orlistat treatment and the onset of
rash, the rapid response to withdrawal from the
drug, and the pathology supportive of a lichenoid
drug eruption suggest that orlistat was the cause of
the skin lesions.

Of note, the Medicines and Healthcare Products
Regulatory Agency and The Committee on Safety of
Medicines in the United Kingdom received reports
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of 1519 reactions related to orlistat between Septem-
ber 1998 and February 2005, of which 182 (11.8%)
were for skin and subcutaneous tissue disorders.!
However, in large placebo-controlled trials, there
was no evidence of increased skin- or subcutaneous
tissue-related adverse effects with orlistat treatment
compared with placebo.l'%-11:13.24]

1.8 Genitalia

Vaginitis and vulvitis have been reported in pa-
tients receiving orlistat; however, no causal associa-
tion could be established.!”?!

1.9 Cancer

Studies in animals suggest that a high intake of
dietary fat is associated with a higher prevalence of
colorectal cancer.”®?”! This increased prevalence
may be at least partially related to intracolonic
changes caused by the direct action of fat on colono-
cytes.’® Garcia et al.” investigated the effects of
orlistat on the formation of colonic aberrant crypt
foci and cell proliferation in Wistar rats that had
received the carcinogen dimethyl-hydrazine. Orlis-
tat was associated with a significant increase in the
number of colonic aberrant crypt foci and cell proli-
feration in these animals, which was independent of
the high-fat diet consumed. It must be noted that in
long-term studies (duration 2—4 years), such as the
XENDOS study,"% no significant increase was ob-
served in any type of cancer with orlistat treatment
compared with placebo.

Of note, during the last few years a new molecu-
lar target and a potential new application for orlistat
have been investigated. Orlistat is a novel inhibitor
of the thioesterase domain of fatty acid synthase
(Fas), an enzyme strongly linked to tumour progres-
sion.l1001911 The drug has been shown to inhibit
endothelial cell proliferation and angiogenesis,
through the inhibition of Fas activity.l'??! By virtue
of its ability to inhibit Fas, orlistat induces tumour
cell apoptosis, and inhibits the growth of prostate
cancer in nude mice.['% Orlistat has also exhibited
antitumoral actions in ovarian cancer cells!'%! and
breast cancer cells.'® Fas is up-regulated in about
50% of breast cancers and is an indicator of poor

Drug Safety 2008; 31 (1)
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prognosis. These findings reveal that the develop-
ment of orlistat formulations with greater bioavaila-
bility targeting the lipogenic activity of Fas may
open a novel therapeutic avenue in the treatment of
prostate or breast carcinomas.['%]

2. Drug Interactions

A summary of the interactions of orlistat with
other drugs is given in table II.

2.1 Fat-Soluble Vitamins

The absorption of fat-soluble vitamins may be
decreased by orlistat. In healthy volunteers, the
short-term use of orlistat significantly reduced the
absorption of betacarotene and vitamin E, but not
vitamin A.11%197 Duyring 2-year clinical stud-
ies,[!317] plasma concentrations of fat soluble vita-
mins (A, D, E and betacarotene) decreased among
subjects taking orlistat, but generally remained with-
in the clinical reference range. In the XENDOS
study,!'” there were statistically significant de-
creases in plasma concentrations for all assessed fat-
soluble vitamins, with the exception of 1,25-
hydroxyvitamin D, in the orlistat group compared
with the placebo group after 4 years of treatment.
However, the mean level of each assessed vitamin
remained well within its reference range at all times
during the 4-year study for both the orlistat and the
placebo groups. Obese adolescents receiving orlis-
tat, although being prescribed a multivitamin sup-
plement, experienced significantly decreased ab-
sorption of vitamin E and serum vitamin D levels
compared with baseline levels.['%] It may be prudent
to at least monitor vitamin D concentrations in ado-
lescents who take orlistat. Finally, 3-month therapy

Table Il. Drug-drug interactions with orlistat

Drugs reported to interfere with orlistat

Fat-soluble vitamins, warfarin, amiodarone, ciclosporin,
lamotrigine, valproic acid, vigabatrin, gabapentin, thyroxine
Drugs not (reported as) interfering with orlistat
Phenytoin, fluoxetine, amitriptyline, metformin, phentermine,
sibutramine, digoxin, losartan, atenolol, furosemide, captopril,
nifedipine, pravastatin, simvastatin, atorvastatin, haloperidol,
clozapine, clomipramine, desipramine, carbamazepine
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with orlistat does not affect the serum levels of
vitamin B12 and folic acid.l'®!

2.2 Warfarin

In a short-term study by Zhi et al.,[''? orlistat did
not result in any change in warfarin pharmaco-
kinetics or pharmacodynamics. However, a case of
increased International Normalised Ratio (INR)
associated with the addition of orlistat has been
reported in a 66-year-old patient with a history of
atrial fibrillation receiving warfarin therapy.[''! The
introduction of orlistat may reduce the absorption of
fat-soluble vitamin K, possibly resulting in a lower-
ing of warfarin dose requirements. This may be
partly due to a shift to a lower fat diet with decreased
amounts of vitamin K and/or to an effect on vitamin
K absorption.!''! Because of a potential decrease in
vitamin K absorption, patients stabilized on warfarin
should be closely monitored for changes in coagula-
tion parameters.!!

2.3 Amiodarone

Amiodarone is one of the most frequently pre-
scribed antiarrhythmic drugs in the US. Orlistat has
been associated with decreased absorption of this
lipophilic drug, a finding which may be clinically
relevant:['!?! the potential interaction between orlis-
tat and amiodarone may lead to sub-therapeutic
levels of amiodarone.

2.4 Ciclosporin

There are several reports suggesting that orlistat
interferes with the absorption of ciclosporin (cyclo-
sporine).l''3-1211 This interference is of clinical im-
portance because ciclosporin is used in transplant
patients and the reduction of its plasma concentra-
tion may induce acute transplant rejection. In a
29-year-old woman, orlistat induced subtherapeutic
plasma levels of ciclosporin, even though orlistat
was administered 2 hours before the injection of
ciclosporin and the dose of orlistat was decreased to
only 240 mg/day.l"'” This case suggests that the
decreased plasma ciclosporin concentration is poss-
ibly due to reduced absorption of dietary fats and not
to a drug-drug interaction.""!”! Furthermore, the ad-
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ministration of orlistat to a patient who does not
follow a low-fat diet often results in diarrhoea, a
factor that may also diminish the absorption of
ciclosporin. Adherence to a low-fat diet should be
strongly recommended if orlistat is prescribed to
patients taking ciclosporin. Moreover, strict moni-
toring of the plasma levels of ciclosporin is impor-
tant.[!7]

2.5 CNS Agents

Weight gain is a commonly reported adverse
effect of antiepileptic drugs. It has been reported that
orlistat reduced the absorption of lamotrigine in an
18-year-old epileptic woman, who experienced an
increased frequency of seizures.['??! By reducing the
dietary absorption of fat, orlistat can potentially alter
the absorption of lipophilic drugs, and lamotrigine is
considered to be highly lipophilic.!'??! Patients who
receive lamotrigine (and possibly other lipophilic
antiepileptic medications, such as valproic acid,
vigabatrin and gabapentin) and orlistat for weight
control need close monitoring, because alterations in
drug serum concentrations can lead to deterioration
in epileptic control.['??!

Similarly, long-term psychopharmacotherapy in-
duces weight gain, which is a major problem affect-
ing compliance and long-term outcomes. Orlistat
does not induce any clinically relevant changes in
plasma concentrations of haloperidol, clozapine,
clomipramine, desipramine or carbamazepine over
an 8-week period.['?¥! Therefore, orlistat may be
used during long-term pharmacotherapy in over-
weight and obese psychiatric patients. In addition,
orlistat was beneficial in the treatment of clozapine-
induced hyperglycaemia and weight gain in a
35-year-old man with chronic schizophrenia.l'*!

2.6 Oral Contraceptives

A report suggested caution with the concomitant
use of orlistat and oral contraceptives.['*] However,
a placebo-controlled, double-blind study concluded
that orlistat does not influence the ovulation-sup-
pressing action of oral contraceptives.!?6!
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2.7 Thyroxine

Orlistat has been reported to induce symptomatic
hypothyroidism in a patient with papillary carcino-
ma of the thyroid, who was receiving thyroxine as
suppressive treatment.['?” Thyroxine absorption is
influenced by the content of the GI tract. Some
substances bind to thyroxine, making it unavailable
for diffusion across the gut wall. Orlistat may also
bind to thyroxine and prevent its absorption from the
small intestine. Clinicians should be aware of this
potential interference of this drug with thyroxine
absorption.['?7]

2.8 Alcohol

In healthy men, lipase inhibition with orlistat
accelerates gastric emptying of alcohol-containing
drinks, which is associated with an initially greater
blood-alcohol response. However, this effect is rela-
tively modest and unlikely to be of clinical signifi-
cance.'”! Another study in healthy volunteers
showed no significant influence of orlistat on etha-
nol pharmacokinetics."?°! In any case, alcohol con-
sumption during a weight-loss programme should
be limited to one or two alcoholic drinks per week,
preferably with meals, irrespective of orlistat use.

2.9 Antidiabetic Agents

Orlistat has been beneficially used, in combina-
tion with insulin®h1301  or oral antidiabetic
drugs,D4+>9-838413L1321 ip type 2 diabetic patients. Or-
listat does not significantly alter the pharmaco-
kinetics of glibenclamide (glyburide),!"** or metfor-
min.""1 However, there is evidence that the combi-
nation of orlistat with sulfonylureas or metformin
causes increased episodes of mild to moderate hypo-
glycaemia compared with placebo in diabetic pa-
tients.®® Furthermore, in the study by Kelley et
al.!3% in overweight and obese patients with insulin-
treated type 2 diabetes, episodes of hypoglycaemia
occurred in a greater proportion of orlistat-treated
than placebo-treated patients (16.9% and 9.7%, re-
spectively, p < 0.05). In the majority of patients,
hypoglycaemic symptoms were mild to moderate.
Only four patients (one in the placebo group and
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three in the orlistat group) required medical inter-
vention because of hypoglycaemia.['*"! Clinicians
should monitor glucose plasma levels in diabetic
patients on orlistat in order to adjust the dose of
insulin or oral antidiabetic drugs.

2.10 Other Drugs

Orlistat had no significant effect on the
pharmacokinetics of phenytoin,['3¥ fluoxetine,!?!
amitriptyline,!''°! phentermine,!''®! sibutramine,!!!!
digoxin,! losartan,[''! atenolol,!3*! furosemide, '3
captopril,!3!  nifedipine,['313¢1  pravastatin,!
simvastatin!''?! or atorvastatin.!'!]

Of note, orlistat has added beneficial effects on
metabolic parameters when co-administered with
statins!'3"! or fibrates!**% in overweight and obese
patients with hypercholesterolaemia or metabolic
syndrome.

3. Conclusions

Orlistat acts primarily locally in the GI tract to
inhibit lipases, enzymes that are crucial for the di-
gestion of long-chain triglycerides. The drug, in
conjunction with a hypocaloric diet, is useful for the
treatment of obesity. The benefit-risk profile of orli-
stat appears positive. Orlistat administration has
been associated mainly with GI adverse events.
These GI-related adverse events are generally de-
creased in frequency with ongoing orlistat treat-
ment. However, large randomized clinical trials test-
ing anti-obesity drugs have very high drop-out rates,
probably as a result of the difficulty obese patients
have in following hypocaloric diets over the long
term or to the fact that patients intolerant to orlistat
have to withdraw. In any case, the very high drop-
out rate renders it difficult to determine which, if
any, major adverse effects are associated with the
drug over the long term.

Systemic adverse effects have rarely been report-
ed with orlistat, and furthermore, many of the sys-
temic adverse effects that have been associated with
orlistat have not been reported in clinical trials, but
in reports of weaker validity, such as case reports.
Moreover, a causal relationship between statin use
and these adverse effects has not been proven. Orlis-
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tat is used worldwide and has been extensively
studied in many large clinical trials. However, with
increasing use, some rare adverse effects may arise.
Physicians should be vigilant in recognizing such
adverse effects and report them to regulatory author-
ities, in order to make the widespread use of orlistat
even safer.
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