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Abstract

A Orlistat (tetrahydrolipstatin) is an inhibitor of pan-
creatic and other lipases. As a pancreatic lipase i
hibitor, it acts in the gastrointestinal lumen and i
indicated for use in obesity.

4 Serum total cholesterol and low density lipoprotein-
cholesterol levels were reduced in obese, but othe
wise healthy, patients duringl years’ orlistat
treatment; serum triglyceride and high density anc
very low density lipoprotein-cholesterol levels
were unchanged in trials 812 weeks.

4 Obese patients who were maintained on a hypd
caloric diet and who received orlistat 360 mg/day
for 12 weeks lost a significantly greater percentag
of bodyweight than placebo recipients$3.5%).

A In 2-year studies, weight loss was significantly
greater in orlistat than in placebo recipients by thg
end of year 1; weight was further reduced or main
tained in the second year, when a eucaloric diet wa
allowed, in orlistat but not placebo recipients.

A Agreater proportion of orlistat than placebo recip-
ients lost >5% or >10% of their initial bodyweight
in 1- and 2-year studies.

Features and properties of orlistat

(tetrahydrolipstatin)

Indication
Obesity
Mechanism of action

Inhibitor of intestinal fat
absorption

Dosage and administration
Recommended daily dosage
Route of administration
Pharmacokinetic profile

Plasma concentration

Elimination half-life

Drug interactions

Drugs with a narrow
therapeutic range used to treat
epilepsy, diabetes mellitus or
cardiovascular disease

Adverse events

Most frequent

Launched

Inhibitor of pancreatic and
other lipases

120mg 3 times daily with meals
Oral

Below detection threshold
(i.e. <5 pg/L)

14 to 19h

Pharmacokinetic profiles of
some of these drugs unaltered
with concomitant single-dose
orlistat

Increased defecation,
soft/liquid stools, oily/fatty
evacuation, abdominal pain
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He—0 1. Pharmacodynamic Profile
Hs  n 'LH . I_n.vitro, the half maximal_ inhibition of I!pase
on < o activity was effected by similar concentrations of
ne eHy e” orlistat in mice (0.27 mg/L), pigs (0.11 mg/L) and
T humans (0.12 mg/U§! The respective median in-
\C/ hibitory concentration (165) values for orlistat and
HoC—(CHg \CHz' ..... ﬁCHz)s_CHs lipstatin, its parent compound, for vitro porcine
H H pancreatic lipase inhibition of trioleate were 0.36
and 0.14umol/L.["]

orlistat « In normal healthy volunteers consuming 60

g/day of fat, orlistat 360 mg/day recipients (n = 5)
Although its aetiology is not well understood, excreted 21.5 g/day more faecal fat than placebo

obesity is becoming more widely accepted as Lecipients (n = 3) [BMI and duration of treatment

chronic disease with genetic and neurological ashot reported]. Increasing the dosage of orlistat

sociations rather than a state resulting from a Iacfgroergs:ft?éoeg?czéngé ??Kedédrunogslggg;csasr:g tlyn-the
of will powerlll Obesity [body mass index (BMI) y g y

amount of fat excreted in the faec¢&¥%.Further-
>27.8 kg/nt for men and >27.3 kg/for women] more, with orlistat 600 mg/day, increasing the

is a risk factor associated with other chronic dis—arnount of dietary fat from 60 to 76 g/day increased

eases such as diabetes mellitus, hypertension aggk apsolute amount, but not the percentage, of fae-

coronary heart disea®;these diseases may re- ca fat excreted. Approximately 32% of ingested fat

quire life-long pharmacological intervention. was lost in the faeces of orlistat recipients and 4.4%
Despite an increased prevalence of obesity ifn placebo recipients.

the US over the last 10 years, very few anti-obesity, Dietary fibre content (28s 10 g/day) did not

agen_ts have been approved by the F@ne rea- _influence faecal fat excretion after orlistat 80mg 3

son is that many early drugs used as appetitgyag gajly in healthy male voluntedts,

suppressants were classified by the Drug Enforce- o 8- iod. the off ¢ orli 80
ment Agency as schedule Il controlled substanceg .~ eran o-aay perio » the effect of orlistat 80mg

. . : § times daily on faecal fat excretion was not influ-
(i.e. having potential for abuse and dependeHty). - - . _

N ti-obesity d h h littl : enced by administration time relative to meals: the
vewer anti-obesily drugs have shown fittie po en'agent was given to 24 healthy volunteers mid-meal
tial for abusd¥

. _ar 1 or 2 hours after the me#!
Drugs used to treat obesity may be categorised

according to whether they reduce energy intake® In a clinical trial, 173 non-obese patients with

increase energy expenditure, or reduce absorptio@gomarylgyperlip:daeglie; Wzre gi\f(en grlistat13_(l)| to
of nutrientd® Orlistat (tetrahydrolipstatin) is a mg/day or placebo for © Weeks. Figure L Hus-

new orally administered agent which falls into thetrates the effects of orlistat 360 mg/day or placebo

last cat Iti tiallv hvdrated derivati fon a range of serum lipid and lipoprotein levels. In
ast category. ) ISa par ally hydrated denvative ol si41>90 mg/day recipients decreases of approx-
endogenous lipstatin produced Byreptomyces

ey - - imately 6 to 10% were seen in some serum choles-
toxytricini.>"1 The drug is a specific and long-act- g evels [p< 0.002 for total cholesterol andsp

ing inhibitor of I{paseé‘}vsl and pharmacokinetic .02 for low density lipoprotein (LDL)-cholesterol,
studies suggest its effects are restricted to the gagoth vs baseline]23! corresponding increases of
trointestinal tract)! where it prevents the lipase- 1% each were seen in placebo recipients. Baseline
catalysed breakdown and subsequent absorption g&lues were measured after a 6-week placebo run-
about one-third of dietary ingested fats. in period.

[ Adis International Limited. All rights reserved. Drugs 1998 Aug; 56 (2)
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Fig. 1. Effect of orlistat 360 mg/day or placebo for 8 weeks on serum lipid and lipoprotein levels in patients with primary hyperlipidaemia.[l3]
Baseline values were measured after 6 weeks’ placebo administration. LDL = low density lipoprotein; HDL = high density lipoprotein; VLDL
= very low density lipoprotein;* p < 0.05, ** p < 0.001 vs baseline.

Serum total cholesterol and LDL-cholesterol tively, 7.7, 8.9 and 9.8% (g 0.006) in orlistat re-
levels returned to within 2% of baseline values atcipients. However, in the placebo group, plasma
the end of a 2-week placebo follow-up period in all and LDL-cholesterol levels were not significantly
patients. Levels of serum triglycerides were essenaltered. Postprandial plasma triglyceride levels
tially unchanged from baseline levels after 8 were measured after 8 weeks of orlistat adminis-
weeks' orlistat treatment, however, an approximatetration and 2 weeks later after a placebo follow-up
12% increase in serum triglyceride levels was ob-period. After a fat load [cream (40% fat emulsion;
served in the placebo group (p < 0.08baseline). 50 g/n? body surface) plus 120 000IU aqueous
Very low density lipoprotein (VLDL)-cholesterol retinyl palmitate] postprandial triglyceridaemia
and high density lipoprotein (HDL)-cholesterol decreased by 27% during orlistat administration
levels were decreased by 12 and 8% after 8 weekscompared with the follow-up period (p =0.04), but
orlistat 360 mg/day therapy (p < 0.85 baseline  was not significantly altered in placebo recipients.

for VLDL-cholesterol). In addition, orlistat 30 to « 186 obese, but otherwise healthy, patients (BMI
360 mg/day, but not placebo, decreased the levelg7.3 to 35 kg/r) received placebo, or orlistat 30,
of apolipoprotein Al and B from baseline by about 180 or 360 mg/day, for up to 12 weeks. Compared
310 10% (p < 0.05). with baseline, the respective changes in serum totall
» Fasting and postprandial plasma lipid levels cholesterol levels were +0.22, +0.10, —0.10 (p =
were altered after 8 weeks’ orlistat administration 0.011vsplacebo) and —0.22 mmol/L (p = 0.00%

(30 to 360 mg/day) in non-obese patients with placebo)1®! Similarly, the effects of orlistat 180 or
hyperlipidaemid!4 Patients were maintained on a 360 mg/day on serum LDL-cholesterol levels were
low fat, low cholesterol (<300 mg/day) diet. Mean also significantvs placebo [-0.14 (p = 0.012) and
plasma total cholesterol, LDL-cholesterol and —-0.19 (p = 0.003), respectivelys +0.13 mmol/L].
apolipoprotein B levels were decreased by, respecNo significant changes were observed in serum

O Adis International Limited. All rights reserved. Drugs 1998 Aug: 56 (2)
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 In several 2-year studies in obese, but otherwise There was no significant difference in plasma
healthy patients (n = 688 to 892), total cholesterotthyroid hormone levels in 14 moderately obese, but
and LDL-cholesterol levels were reported to beotherwise healthy, patients who received either 12
lower in orlistat 180 to 360 mg/day recipients thanweeks’ orlistat 360 mg/day or placebd.

in placebo recipients by the end of the first year (p. |n 6 healthy volunteers, neither gallbladder mo-

< 0.05[%I no p-value providéd); in 1 study re- ijlity nor release of cholecystokinin was altered by
ductions were 6.5 and 9.7% for total and LDL-cho-3 single 200mg dose of orlistaf!

lesterol levels (p < 0.002s placebo)!8! Reduced

cholesterol levels were maintained for the duration 2. pharmacokinetic Profile

of the study. Furthermore, patients who were ) _ o
switched from placebo to orlistat treatment at the* In an overview of phase | single-dose studies in
end of the first year had an immediate onset anfi€althy volunteers or obese patients (n = 6 td°12),
sustained decrease in total and LDL-cholesteroPlasma orlistat concentrations, measured over a pe-
levels (by 6.1 and 7.9% at the end of yeal?). riod of 1.5 to 69 hours after administration of 50 to
Conversely, corresponding increases of 5.2 an§00Mg of the drug, were 3g/L (the assay limit

8.6% occurred in patients who were switched from°f detection)._ In multi_ple-dose studies (orlistat 25
orlistat to placebo during the second year. to 400mg 3 times daily for 5 to 23 days), plasma
Similar decreases in baseline levels of LDL- drug concentrations, measured up to 96 hours after

cholesterol were observed during the 4-week run nitial orlistat administration, were similar to those

in period in patients receiving orlistat (3.1%) or seen after single-dose studies. However, in 1 study

placebo (4.1%); a further 7.5% decrease and 614.9‘%1 = 6 obese volunteers, orlistat 1200 F“g’day for
increase occurred, respectively, in orlistat and pla-10 days) 3 plasma orlistat concentrations of >4
cebo recipients after 2 years’ continued thekspy. Hg/L and <5Qug/L were reported.

« In obese patients with type 2 diabetes mellitus® In 2 similar studies, healthy male volunteers (n
(non-insulin-dependent diabetes mellitus), meari™ 6 and 8) received single-dosé]orlistat 50 or
HbA1c (predominant glycosylated haemoglobin; 350mgl¥! Maximum plasma radioactivity levels
an indicator of hyperglycaemia) levels decreasedVere measured at 7.5 or E_3.2 hours after a_dministra-
from about 8% to 7.5% during a 2-week run-in pe-tion. However, plasma o_rllstgt concentrations were
riod in both orlistat (120mg 3 times daily; n = 163) Pelow the limit of detection (i.e. %g/L) through-

and placebo (n = 159) recipients. After 1 year, mearPUt both studies. Although 4 and 1.5% of the total

HbA. levels decreased by 0.2% and increased b}r,a(_jioactivity was recovered in th_e urine no intact
0.3%, respectively, in orlistat and placebo recipi_orllstat was detected. The remainder of the total

ents (p < 0.0002). In addition, mean LDL-choles-adioactivity was recovered in the faeces within 4

terol levels, which decreased by 61 mg/L in both ays’ administration of radiolabelled drug; up to
1 0 - - . -
groups during the run-in period, were further de-83% of this was attributable to intact orlistat. These

creased by 46 mg/L in orlistat recipients and in-data suggest limited systemic absorption and me-

creased by 82 mg/L in placebo recipients during'[abollsm of the agent. Elimination half-life values

treatment. Furthermore, in patients with an initial 0f 14 to 19 hours were reported for orlistat.
LDL-cholesterol level >1300 mg/L, those receiv-
ing orlistat had a mean decrease of 140 mg/L com-
pared with a mean increase of 20 mg/L in patients
receiving placebo. These results suggest that ore In a number of crossover studies in healthy vol-
listat may help improve glycaemic control and dys-unteers (n = 12 to 18), the pharmacokinetic profiles
lipidaemia in obese patients with type 2 diabetef single-dose digoxin (0.4md)!! nifedipine sus-
mellitus. tained release (60m¥! phenytoin (300md3®! or

Effects of Orlistat on the Pharmacokinetics
of Other Drugs

[ Adis International Limited. All rights reserved. Drugs 1998 Aug; 56 (2)
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glyburide (5mglf4 were not significantly altered group; the corresponding reductions in vitamin D
when these drugs were given concomitantly withlevels were 15.4 nmol/L and between 12.1 and 23.3
orlistat 240 to 360 mg/day for 6 to 16 days. Thenmol/L. The reduction in vitamin D levels ob-
time to maximum plasma concentration for R-served in both placebo and orlistat groups was at-
warfarin (given as 30mg racemic warfarin sodium)tributed to seasonal change (from autumn to win-
was greater in the presence of orlistat than wither). Vitamin E levels were significantly reduced
placebo (3.5/s 2.5 hours); all other pharmacody- with orlistat 180 and 360 mg/day (by 3.16 and 3.48
namic parameters of warfarin measured in thgumol/L) and increased with placebo (by 0.81
study were similar in placebo and orlistat recipi- umol/L; all p < 0.01).

ents!?d] :
» Approximately 60% of a supplemental dose of

* In healthy volunteers (n = 6 to 8 per group), theg-carotene, a major dietary source of vitamin A,
pharmacokinetic profiles of a number of antihyper-was absorbed when a single 30 to 120mg dose was
tensive agents including atenolol (100mg), furosegiven (on day 4) to 12 healthy volunteers receiving
mide (40mg), nifedipine (20mg) and captopril orlistat 360 mg/dai#®! This may be sufficient to
(50mg), given as single doses, were not clinicallyachieve physiological levels Bfcarotene in obese
significantly altered by concomitant administra- patients who may develop reduced levels of the
tion of orlistat (150 mg/day$®! agent during orlistat therapy.

* In 10 healthy women, orlistat 360 mg/day did

. . ) » Meta-analysis of obese patients who received
not influence the action of oral contracepti\@s. y P

orlistat 360 mg/day (n = 2038) or placebo (n =
1740) for up to 2 years, revealed that plasma levels
of vitamins D and E anfl-carotene were signifi-
cantly reduced in orlistat compared with placebo

Orlistat inhibits the absorption of ingested fats. "€Cipients; the levels, however, remained within
Itis possible, therefore, that endogenous levels of € no[rsr(r)}al clinical range (no further details pro-
fat-soluble vitamins may become depleted withVided):
prolonged use of the agent.
 Orlistat 360 mg/day for 9 <_jays, compared with 3 Therapeutic Trials
placebo, decreased the maximum plasma concen-
tration and the area under the concentration-time |n the studies reviewed, patients were obese,

curve values of oral vitamin E acetate supplemenpyt healthy unless stated otherwise. The trials fol-
tation (4001U given on day 4 of orlistat adminis- Jowed a randomised, double-blind, placebo-con-
tration) by 43 and 60%, respectively. This suggestsgrolled design. In studies afl year in duration,
that short term administration of orlistat may Com'patients received a m||d|y hypoca|0ric diet (500 to
promise vitamin E absorption from the gut. Con-g00 kcal/day deficit, typically, with 30% of calo-
versely, the pharmacokinetic profile of oral vita- ries from fat) in conjunction with study medica-

min A acetate supplementation (25 000IU given ontion: a eucaloric diet was allowed in the second
day 4 of orlistat administration) was not signifi- year of the 2-year studies.

cantly affectedz*! » 135 obese patients (BMI 27.3 to 35 kg)mom-

» Small, clinically insignificant decreases in se- pleted a 12-week study in which they received pla-
rum levels of vitamins A and D were seen in obese&ebo or orlistat 30 to 360 mg/d&¥§ During a 4-
patients after 12 weeks’ treatment with placebo oweek run-in period, on placebo and a reduced
orlistat 30 to 360 mg/daly®! vitamin A levels de- calorie intake, weight loss was similar in all pa-
creased by 0.03dmol/L in the placebo group and tients. After 12 weeks’ therapy, however, weight
by between 0.004 and 0.0p&ol/L in the orlistat  loss was 3.5, 3.9, 4.1 and 5%, respectively, for pla-

Effects of Orlistat on the Pharmacokinetics
of Dietary Supplements

[ Adis International Limited. All rights reserved. Drugs 1998 Aug; 56 (2)
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Treatment group » Obese patients with type 2 diabetes mellitus
randomised to receive orlistat 120mg 3 times daily
(n = 163) or placebo (n = 159) for 1 year lost 6.2
and 4.3% of their IBW (p < 0.001). In addition,
49% of orlistat compared with 23% of placebo re-
cipients lost >5% of their IBW?2

|
N
h

|
IS
f

* In a 2-year study 688 obese patients (BMI 30 to
43 kg/n?) received placebo or orlistat 120mg 3
times dailyi17] At 1 year orlistat compared with pla-
cebo recipients lost a significantly greater percent-
age of their IBW (10.2s6.1%; p < 0.05). Further-

|
o

|
ee]
N

*

Change from initial bodyweight (%)

BPlacebo * more, twice as many orlistat as placebo recipients
_y LlOMlistat 90 mg/day ’ lost >10% of their IBW (38.8517.6%; p < 0.05).

[OoOrlistat 120 mg/day

D orlistat 360 mg/day Weight regain was less in patients who received
_1pd Oristat 720 mg/day 2 years’ orlistat treatment (26% regain of weight

lost) than those receiving placebo for 2 years

o . .
but otherwise healthy, patients (BMI 28 to 43 kg/m?). Orlistat or 1543 /O).l MOII’DEOVGI’, Fa“en.ts \:ho Wered SWItCTed
placebo was given 3 times daily with meals for 6 months 3 tid = rom placebo to orlistat m_t € secon ygar ost
3 times daily; * p < 0.002 vs placebo. weight, whereas those switched from orlistat to
placebo gained weight (52%) more rapidly than pa-

i ~ tients maintained on the drug for 2 years.
cebo and orlistat 30, 180 and 360 mg/day recipients

(p = 0.009vs placebo for 360 mg/day).

Fig. 2. Dose-related effect of orlistat on weight loss in 676 obese,

In a second 2-year study (n = 892), after 1 year
patients who received orlistat 120mg 3 times daily
» Actual weight loss was greater in obese patient$ost significantly more weight than placebo recip-
(BMI 27.3 to 35 kg/m) who received orlistat 360 ients (8.8vs5.8%; p < 0.05). Mean weight regain
mg/day for 12 weeks than in those who receivedvas less in patients maintained on orlistat than on
placebo (n = 7 per group; 4\& 3.0kg) but the placebo for the second year (@563%); p < 0.05).
difference between these small groups was not sigh addition, 44.4% of orlistat recipients lost >5%

nificant. The percentage weight loss was approxi-Of their IBW in the first year and either lost further
mately 4% in each groug’ weight, or regained <25% of the lost bodyweight

during the second ye&#!
* In a 6-month dose-finding study, an intent-to-
treat analysis of 605 obese patients (BMI 28 to 43° Weight loss in patients receiving orlistat 120mg
kg/m?), revealed that orlistat 120mg 3 times daily3 times daily was maintained in the second year of

with meals was the optimal dosage regimen (fig.;"_mtc’tthter 2t-ydear tS_tU(:y r(1n d:|79?§]- At ltyear, or- o
2) 31 Mean percentage weight loss from initial Istat-treated patients had ‘ost a greater amount 0

i e o
bodyweight was 8.5, 8.8, 9.8, 9.3, and 6.5%, re.'cI" IBW than placebo recipients (%36.6%; no

: , . ) p-values provided). Indeed, 62.5% of orlistat recip-
spectively, after 6 month; treatmgnt with orllstatients lost >5% and 38.3% lost >10% of their IBW:
30, 60, 120, 240mg 3 times daily or placebo.ihe corresponding percentages for placebo recipi-
Weight loss was significantly different from pla- gnts were 43.6 and 18.8% (no p-values provided).
cebo in all but the 30mg group £0.002). In ad- At year 2, mean loss of IBW was 7.6 and 4.5% for
dition, 28 to 38% of orlistat recipients comparedorlistat and placebo recipients. Furthermore,
with 19% of those who received placebo lost >10%61.7% and 30.3% of orlistat and placebo recipients
of their initial bodyweight (IBW). maintained a >5% weight loss in the second year.

[ Adis International Limited. All rights reserved. Drugs 1998 Aug; 56 (2)
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Fig. 3. Gastrointestinal adverse events reported in 188 obese
patients receiving placebo or orlistat 30 to 360 mg/day for 12
weeks (no statistical details provided).15]

4. Tolerability

to 110 g/dayi®! Adverse events observed with or-
listat therapy result from the inhibition of fat ab-
sorption rather than the drug itself. Adverse events
were similar in placebo and orlistat recipients
when dietary fat was reduced from 130 to 45 g/day
and the agent was administered 2 hours before food
(i.e. with little or no fat content in the stomach).

e Adverse events commonly observed in 188
obese patients receiving placebo or orlistat 30 to
360 mg/day are shown in figurd'3! Most adverse
events were mild to moderate; however, abdominal
pain, fatty/oily evacuation, and faecal inconti-
nence were severe in 2.1 to 6.3% of patients receiv-
ing orlistat 360 mg/day, and oily spotting was se-
vere in 2.2 or 4.2% of patients receiving orlistat
180 or 360 mg/day. Withdrawal from treatment be-
cause of gastrointestinal adverse events was seen
only with orlistat 360 mg/day.

» Meta-analysis of results from obese patients
who received placebo (n = 1740) or orlistat 120mg
3 times daily with meals (n = 2038) revealed that
significant differences in the incidence of adverse
events were reported for the gastrointestinal tract
only.3% Most of the adverse events reported were
mild and occurred within the first week of treat-
ment, and the incidence was reduced after 12
weeks’ therapy. Furthermore, in long term studies,
an 8 to 27% incidence of gastrointestinal adverse
events reported by orlistat recipients in the first
year decreased by between 6 and 22% during the
second year. A total of 29% of orlistat and 35% of
placebo recipients withdrew prematurely from
studies during the first year; 7% of orlistat recipi-
ents withdrew because of gastrointestinal-related
adverse events (no further details provided).

» During phase Il studies and subsequent follow
up surveys, 11 cases of breast cancer were ob-
served in women agefl5 years who received or-
listat 120mg 3 times daily for up to 2 years com-
pared with 3 cases with placebo. A concern

+ Orlistat 75 mg/day was ‘better tolerated’ (no regarding this imbalance was dismissed after re-
further details provided) by healthy volunteers evaluation of pre-existing clinical data and follow-
when the dietary fat content was reduced from 13Qip examination&3l

[ Adis International Limited. All rights reserved.
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The tumours were assessed with respect to size,b
histological features and the presence of carcinoma

and/or lymph node metastases. 7.

» Seven independent experts (in the fields of his-
topathology, mammography and oncology) unani-
mously agreed that of these cases, 8 existed before™
study initiation and 1 case was a carcinamsitu.

The experts concluded that 3 and 2 cases, in the®:
orlistat 120mg and placebo groups, respectively,

were ‘possibly emerging after treatment initia- 1o0.

tion’.[331 Thus there was no difference in the inci-
dence of breast cancer between orlistat and placebo
recipients (0.4 and 0.35% of thd5 year-old pop-
ulation; no cases were found in women aged <45
years).

« Furthermore, genotoxicity and carcinogenicity

animal studies showed no evidence that orlistat1s.

could initiate or stimulate the growth of mammary
or other tumour&3! Systemic exposure to the drug

in these studies was many times greater than that4.

in humans.

* Thus, there is no evidence for a causal or stim-
ulatory association between orlistat and breast can-
cerf3l

16.

5. Orlistat: Current Status
17.

Orlistat is a gastrointestinal lipase inhibitor that
is launched or approved in >15 countries in Europe,;g
South America and Southeast Asia/Pacific. The
drug was well tolerated when administered to
obese patients for up to 2 years and resulted in a
significant weight loss when given at a dosage of

120mg 3 times daily. 20
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