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Context: Rapidly rising prevalence of obesity is alarming. Obesity predisposes to co-morbidities like hypertension, type 2 diabetes
mellitus, dyslipidemias, thus substantially rising healthcare expenditure. Lifestyle modifications alone have very limited success,
necessitating the addition of pharmacotherapy to it. Objective: Present study was carried out to evaluate the efficacy and safety of
orlistat in obese patients. Materials and Methods: Eighty obese (BMI>30) patients according to inclusion and exclusion criteria were
randomized into either of the two groups. Group 1 received orlistat 120 mg three times a day and group 2 received placebo three
times a day. Weight, waist circumference, BMI, total cholesterol, triglycerides, HDL, LDL were measured at baseline and then at 8™,
16" and 24" week. ADR reported by patients were recorded. For safety evaluation various hematological and biochemical parameters
were assessed. Z test was used for analysis of data. Results: Compared to placebo, orlistat caused significant reduction (P<0.05) in
weight (4.65 kg vs 2.5 kg; orlistat vs placebo, respectively), BMI (1.91 kg/m? vs 0.64 kg/m?) and waist circumference (4.84 cm vs 2 cm),
cholesterol (10.68 mg vs 6.18 mg) and LDL level (5.87 mg vs 2.33 mg). In the orlistat group, the Gl side effects like loose stools, oily
stools/spotting, abdominal pain and fecal urgency were observed. Conclusion: Orlistat is an effective and well-tolerated antiobesity

drug, which can be employed as an adjunct to therapeutic lifestyle changes to achieve and maintain optimal weight.
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INTRODUCTION

Obesity is a state of excess adipose tissue mass.'! Prevalence
is approximately 30% and is rapidly rising.”) Obesity leads
to increased morbidity more than mortality and increases
the prevalence of co-morbidities like hypertension, type 2
diabetes mellitus, dyslipidemia, endocrinal abnormalities
and higher mortality from some cancers like esophagus,
colon, rectum and breast.!'

Primary measures taken to control obesity like dietary
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restriction and exercise are met with short-term success
and are often inadequate alone, therefore there is need for
pharmacotherapy as adjunct to lifestyle changes in these
patients.*

Most antiobesity drugs act on central nervous system to
suppress appetite and reduce food intake. Serious adverse
effects of older drugs (e.g. amphetamine) and association
of fenfluramine with cardiovascular side effects led to
their withdrawal.’! Sibutramine is inhibitor of reuptake
of 5HT and NA, causes 4—6% weight loss after one
year treatment but has adverse cardiovascular effects like
slight increase in blood-pressure, heart rate which restricts
its use in obese patients with coexisting cardiovascular
morbidity." A new drug otlistat is a lipase inhibitor which
reduces fat absorption from intestines. It is reported to be

t." Therefore present study was

effective in reducing weigh
carried out to compare safety and efficacy of orlistat with

placebo in reducing weight in obese patients.
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MATERIALS AND METHODS

This was a prospective, randomized, single blind, parallel
group study carried out at outpatient department of an
endocrinology hospital over the period of 24 weeks.
The study was carried out after obtaining approval from
Institutional Ethics Committee.

The inclusion criteria were patients with BMI = 30 kg/
m? of either sex between the age of 18 and 60 years.
The following categories of patients were excluded:
patients with endocrinologic obesity; patients using other
medications that can alter body weight or lipid levels;
patients with clinically significant cardiovascular; respiratory
or hepatobiliary disorder; chronic diarrhea and pregnant
and lactating women.

Total 80 patients were enrolled in the study according to
inclusion and exclusion criteria and were randomized into
two groups of 40 patients each. Group 1 patients received
orlistat 120 mg three times a day, 1 hour before breakfast,
lunch and dinner. A standard dose of orlistat 120 mg
capsule three times a day was selected from the previous
studies. Group 2 patients received placebo three times a
day, 1 hour before breakfast, lunch and dinner. Placebo,
similar in appearance to orlistat capsule was used.

After enrolment into the study, baseline clinical examination
(weight, BMI) and laboratory investigations (lipid profile,
BSL) were carried out. In the same visit, irrespective of
group allotted, all the patients were educated about the
importance of lifestyle changes including healthy dietary
habits and exercise in weight reduction and maintenance.
Patients were given information about nutritional value of
various foods and few simple exercises for decreasing and
maintaining near normal body weight. Their compliance
for lifestyle change advice was checked through verbal
questions at each visit. Biochemical examinations assessed
were Hb, total leukocyte count (TLC), serum creatinine,
SGPT SGOT at baseline and at the 24th week of study
period.

The efficacy of drugs was assessed by primary efficacy
parameters i.c. body weight (kg), body mass index (kg/
m?) and waist circumference (in cm measured at midpoint
between the lower border of rib cage and iliac crest). Other
parameters assessed were total serum cholesterol (mg/dl),
serum triglyceride (mg/dl), serum low-density lipoprotein
(mg/dl), serum high-density lipoprotein (mg/dl), random
blood glucose level (mg/dl) and blood pressure (mm Hg).

Safety was assessed in terms of both subjective and

objective adverse effects. Subjective symptoms such as
loose stools were assessed by questioning patients at each
visit and objective signs were assessed by clinical and
biochemical examination.

Follow-up was performed at 8th, 16th and 24 weeks
of study period, and during each visit all the efficacy
parameters were measured and safety evaluation was done.

Quantitative data was analyzed by Z test for difference
between two means, while qualitative was analyzed by Z
test for difference between two proportions. Pvalue <0.05
was taken as significant while P value >0.05 was taken as
insignificant.

REsuLTs

Baseline values of both the groups were comparable with
respect to age, sex, weight, height, BMI, waist circumference,
total cholesterol, triglycerides, LDL, HDL, random blood
glucose level and blood pressure.

In orlistat-treated group, the mean weight at day 0 was
94.26 £ 13.45 kg, which reduced to 92.67 £ 8.71 kg,
89.61 £ 7.39 kg and 89.01 £ 7.39 kg at 8, 16 and 24 wecks,
respectively [Table 1]. When values of mean weightat 8,16
and 24 weeks were compared with baseline it was found that
the mean weight at 16 and 24 weeks was significantly lesser
(P<0.05) while at 8 weeks the difference was insignificant
(P>0.05). In placebo-treated group, mean weight at day
0 was 94.54 + 15.75 kg, it reduced to 93.05 * 9.56 kg,
92.81 £ 6.88 kg and 92.04 £ 6.39 kg at 8, 16 and 24 weeks
respectively [Table 2]. When values of mean weightat 8, 16
and 24 weeks were compared with baseline, it was found
that the difference in mean weight at 8, 16 and 24 weeks
was statistically insignificant (P > 0.05).

Mean BMI in otlistat-treated group at day O was 34.01 + 4.64
kg/m?, which reduced to 33.15 + 4.21 kg/m?,32.23 + 4.11
kg/m?and 32.10 £ 3.24 kg/m*at 8, 16 and 24 weeks,
respectively [Table 1]. When values of mean BMI at 8, 16
and 24 weeks were compared with baseline it was found that
the mean BMI at 16 and 24 wecks was significantly lesser
(P<0.05) while at 8 weeks the difference was insignificant
(P>0.05). In placebo-treated group, the mean BMI at day
0 was 34.21 £ 5.69 kg/m?*which reduced to 33.92 + 4.04
kg/m? 33.71 £ 4.63 kg/m*and 33.57 £ 4.07 kg/m*at 8, 16
and 24, weeks respectively [Table 2]. When values of mean
BMI at 8, 16 and 24 weeks were compared with baseline it
was found that the difference in mean BMI at 8, 16 and 24
weeks was statistically insignificant (P>0.05).

Mean waist circumference in orlistat-treated group at day
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Table 1: Effect of orlistat on various parameters at 8, 16 and 24 weeks

Parameter Day 0 8 weeks 16 weeks 24 weeks
(Mean = S.D) (Mean = S.D) (Mean = S.D) (Mean = S.D)
Weight (kg) 94.26 £ 13.45 92.67 £12.71 89.61+7.39 89.01+7.39
BMI (kg/m?) 34.01£4.64 33.15£4.21 32.23+4.11 32.10+3.24
Waist circumference (cm) 96.06 = 11.19 94.22 + 6.30 92.07 £7.65 91.22 +6.63
Total cholesterol (mg/dl) 220.09 £ 14.72 217.24 + 1419 214.44 £ 8.19 209.41 £ 10.53
Total triglyceride (mg/dl) 165.12 + 12.16 164.06 + 10.11 162.68 + 11.21 161.51 £ 9.88
LDL (mg/dl) 134.13 £ 9.49 132.11 £ 11.49 129.81 £ 10.79 128.26 £ 9.33
HDL (mg/dl) 36.05+4.29 36.71+4.29 36.91+5.01 37.19 £5.61
Random blood glucose level (mg/dl) 112.19 £ 9.33 110.31 £ 6.63 108.51+ 6.24 108.07 £ 6.35
Blood pressure 128.19 £ 8.33 126.72 £ 9.32 127.11 £ 8.09 126.31 + 11.09
(mm of Hg) 84.26 £ 8.29 82.11+£9.22 83.72+7.24 81.17 £7.68
Table 2: Effect of placebo on various parameters at 8, 16 and 24 weeks
Parameter Day 0 8 weeks 16 weeks 24 weeks
(Mean = S.D) (Mean = S.D) (Mean = S.D) (Mean = S.D)
Weight (kg) 94.54 + 15.75 93.05£9.56 92.81+6.88 92.04 £ 6.39
BMI (kg/m?) 34.21+5.69 33.92 +4.04 33.71+4.63 33.57 £4.07
Waist circumference (cm) 96.26 + 12.09 95.77 +7.53 94.91+8.80 94.26 +8.68
Total cholesterol (mg/dl) 221.10 £ 15.78 220.02 £ 11.71 219.41£9.32 214.92+£9.12
Total triglyceride (mg,/dI) 165.08 + 13.05 164.72 £ 9.31 163.83 + 11.73 161.90 + 13.08
LDL (mg/dl) 136.05 + 10.37 135.177 £ 9.63 134.86 + 10.24 133.72 + 14.24
HDL (mg/dl) 36.52 +2.61 37.08 £3.62 37.24 £5.39 37.44 £ 3.34
Random blood glucose level (mg/dl) 11412 £9.13 113.12+£8.77 112.17 £ 8.30 112.08 £ 8.80
Blood pressure Systolic 130.18 + 8.50 129.24 +9.70 130.73 £ 8.80 129.16 + 11.21
(mm of Hg) Diastolic 85.50 + 8.61 82.41+9.39 83.23+8.63 81.24 +7.22
0 was 96.06 £ 11.19 cm, which reduced to 94.22 + 6.30 N
o
cm, 92.07 £ 7.65 cm and 91.22 * 6.63 cm at 8, 16 and 24 &&“\
. . '
Weeks, respectively [Table 1]. When values of mean waist @ ‘.&g\ &a“‘
circumference at 8, 16 and 24 weeks were compared with K é}\\ @'o"}
baseline it was found that the mean waist circumference 0 -
at 16 and 24 weeks was significantly lesser (P<0.05) while
at 8 weeks the difference was insignificant (P>0.05). In 2 1
placebo-treated group, the mean waist circumference at 3 @ Orlistat
day 0 was 96.26 £ 12.09 cm which reduced to 95.77 = 7.53 *
cm, 9491 £ 8.80 cm, 94.26 £ 8.68 cm at 8, 16, 24 weeks, 3 @ Placebo
respectively [Table 2]. When values of mean waist s
circumference at 8, 16 and 24 weeks were compared
with baseline it was found that the difference in mean 5 % =

waist circumference at 8, 16 and 24 weeks was statistically
insignificant (P>0.05).

When orlistat and placebo group were compared for
absolute reduction in weight (4.65 kg vs 2.5 kg; orlistat vs
placebo, respectively as observed in Figure 1), BMI (1.91
kg/m?vs 0.64 kg/m?) and waist circumference (4.84 cm vs
2 cm) at 24 weeks the difference was found to be statistically
significant (P<0.05).

Mean total cholesterol concentration in otrlistat-treated
group at day 0 was 220.09 + 14.72 mg/dl, which reduced
to 217.24 £ 14.19 mg/dl, 214.44 + 8.19 mg/dl and

Figure 1: Comparison between effect of orlistat and placebo on efficacy
parameters at 24 weeks (*P<0.05)

209.41 + 10.53 mg/dl at 8,16 and 24 weeks, respectively
[Table 1]. When values of mean total cholesterol
concentration at 8, 16 and 24 weeks were compared with
baseline it was found that the mean total cholesterol
concentration at 16 and 24 weeks was significantly lesser
(P<0.05), while at 8 weeks the difference was insignificant
(P>0.05). In placebo group mean total cholesterol
concentration at day 0 was 221.10 £ 15.78 mg/dl which
reduced to 220.02 * 11.71 mg/dl at 8 weeks and to
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219.41 + 9.32 mg/dl and 214.92 + 9.12 mg/dl at 16 and
24 weeks, respectively [Table 2]. When values of mean
total cholesterol concentration at 8, 16 and 24 weeks wete
compared with baseline it was found that the difference in
mean total cholesterol concentration at 8, 16 and 24 weeks
was statistically insignificant (P>0.05).

In orlistat-treated group mean triglyceride concentration
at day 0 was 165.12 £ 12.16 mg/dl which reduced
to 164.06 £ 10.11 mg/dl, 162.68 £ 11.21 mg/dl and
161.51 + 9.88 mg/dl at 8, 16 and 24 weeks, respectively
[Table 1]. When values of mean triglyceride concentration
at 8, 16 and 24 weeks were compared with baseline it was
found that the difference in mean triglyceride concentration
at 8, 16 and 24 weeks was statistically insignificant
(P>0.05). Placebo-treated group had day 0 mean value
of 165.08 £ 13.05 mg/dl which reduced to 164.72 £ 9.31
mg/dl, 163.83 + 11.73 mg/dl, 161.90 £ 13.08 mg/dl at 8,
16 and 24 wecks, respectively [Table 2]. When values of
mean triglyceride concentration at 8, 16 and 24 weeks were
compared with baseline it was found that the difference in
mean triglyceride concentration at 8, 16 and 24 weeks was
statistically insignificant (P>0.05).

Mean LDL concentration in orlistat-treated group at day 0
was 134.13 £ 9.49 mg/dl, which reduced to 132.11 £ 11.49
mg/dl, 129.81 £ 10.79 mg/dl and 128.26 + 9.33 mg/
dl at 8, 16 and 24 weeks, respectively [Table 1]. When
values of mean LLDL concentration at 8, 16 and 24 weeks
were compared with baseline it was found that the mean
LDL concentration at 16 and 24 weeks was statistically
significantly lesser (P<0.05), while at 8 weeks the difference
was insignificant (P>0.05). Mean LDL concentration
in placebo group at day 0 was 136.05 £ 10.37 mg/dl
which reduced to 135.17 £ 9.63 mg/dl at 8 weeks and to
134.86 £ 10.24 mg/dl and 133.72 + 14.24 mg/dl at 16
and 24 weeks, respectively [Table 2]. When values of mean
LDL concentration at 8, 16 and 24 weeks were compared
with baseline it was found that the difference in mean
LDL concentration at 8, 16 and 24 weeks was statistically
insignificant (P>0.05).

Orlistat-treated group had mean baseline HDL
concentration of 36.05 £ 4.29 mg/dl which changed to
36.71 £ 4.29 mg/dl at 8 weeks, 36.91 £ 5.01 mg/dl at
16 weeks and 37.19 + 5.61 mg/dl at 24 weeks [Table 1].
When values of mean HDL. concentration at 8, 16 and 24
weeks were compared with baseline it was found that the
difference in mean HDIL. concentration at 8, 16 and 24
weeks was statistically insignificant (P>0.05). Mean HDL
concentration in placebo group at day 0 was 36.52 & 2.61
mg/dl, 37.08 + 3.62 at 8 weeks, 37.24 + 5.39 mg/dl at
16 weeks and 37.44 + 3.34 mg/dl at 24 weeks [Table 2].

When values of mean HDL concentration at 8, 16 and
24 weeks were compared with baseline it was found that
the difference in mean HDL concentration at 8,16 and 24
weeks was statistically insignificant (P>0.05).

When orlistat- and placebo-treated group were compared
for absolute reduction in cholesterol (10.68 mg vs 6.18
mg; otlistat vs placebo, respectively) and LDL level (5.87
mg vs 2.33 mg) at 24 weeks the difference was statistically
significant (P<0.05). But when the comparison of change
in triglyceride (3.61 mg vs 3.18 mg) and HDL level (1.14
mg vs 0.92 mg) at 24 weeks was done, the difference was
found to be insignificant (P>0.05).

There was no significant change found in blood glucose
level, systolic and diastolic blood pressure at 24 weeks in
orlistat- and placebo-treated group when compared with
respective baseline. Also there was no significant (P>0.05)
difference in the values of these parameters in both the
groups when compared at 24 weeks.

In the present study the incidence of adverse drug
reactions like loose stools (28.5%), oily stools/spotting
(25.65%), abdominal pain (31.35%) and fecal urgency
(34.2%) was significantly more (P<(0.05) in orlistat-treated
group compared to placebo group but most of these
adverse effects were mild and transient. Other adverse
effects noted were nausea, vomiting, dyspepsia in both the
groups. Orlistat had no adverse impact on Hb, TLC, serum
creatinine, SGOT and SGPT level at the end of study.

DiscussioN

A sedentary lifestyle coupled with an increased intake
of energy dense food is contributing to the increased
prevalence of obesity worldwide. Obesity increases
mortality and risk of morbidity from cardiovascular
disease, dyslipidemia, hypertension, stroke, osteoarthritis,
sleep apnea, type 2 diabetes mellitus and several types of
cancer.' A range of strategies can be employed for weight
loss which includes lifestyle changes (diet, exercise),
behavioral therapy, pharmacotherapy and surgery.
Pharmacotherapy is recommended for obese patients in
whom lifestyle interventions have failed, while surgery is
reserved for morbidly obese patients.!*¢!

A new drug orlistat is reversible inhibitor of gastric and
pancreatic lipases that acts in the lumen of stomach and
small intestine, preventing absorption of fat significantly.”
Therefore this study was undertaken to evaluate efficacy
of orlistat along with its safety compared to placebo in
obese patients.
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Absolute weight reduction in orlistat group in this study
was 4.65 kg which is comparable with the previous studies;
Baktis ez al,® showed weight loss of 5.4 kg, Broom ez al.,”!
showed mean weight loss of 5.8 kg, Lindgarde e a/,!""!
found mean weight loss of 5.6 kg while Swinburn 7 a/,!""
reported 4.7 kg mean weight loss. Effect on BMI in orlistat-
treated group in present study is comparable to the previous
trials; Bakris ez 2/, found mean reduction in BMI by 1.9
kg/m?while Krempf ¢# a/,'"? showed reduction by 2.3 kg/
m? In the present study in otlistat group reduction seen in
waist circumference was 4.84 cm; many randomized clinical
trials carried previously have shown similar results. Sari
et al,!¥ found reduced waist circumference by 4.5 cm,
Bakris ezal,® showed mean reduction in waist circumference
by 5.2 cm. Guy-Grand e a/,!'" reported mean waist
circumference reduction of 5.0 cm.

In the present study, mean percentage weight reduction
seen in orlistat-treated group was 5.63% compared to
2.3% in placebo-treated group. Previous studies like Bakris
et al® found 5.3% reduction, Broom e¢# al,””) showed
reduction of 5.8% while Lindgarde ¢# a/,"" found of 5.9%
weight reduction. It has been proved that a weight loss of
5-10% of initial body weight has been shown to improve
cardiovascular risk factors!'" so orlistat has an advantage
in this regard.

In the present study, the absolute reduction in cholesterol
concentration was 10.68 mg/dl, which is comparable to
results of previous studies; Davidson ¢ 4/, showed mean
reduction of 12 mg/dl, Finer ¢# a/, found mean reduction
of 11.6 mg/dl In present study LDL concentration was
reduced by 5.87 mg/dl, which is in accordance with the
previous studies; Derosa e al,!"! showed mean decrease
by 7.8 mg/dl, Goley ¢ al,'" reported mean fall in LDL
concentration by 3.9 mg/dl while Finer ¢z 4/, found mean
reduction of 4.2 mg/dL

We observed no significant change in triglyceride and
HDL level, also there was no significant effect on random
blood glucose level, systolic and diastolic blood pressure
in orlistat-treated group. This findings correlate with the
previous studies carried out by Finer e/ a/,”) Davidson
et al,' Goley et al'

In the present study, orlistat was well tolerated and adverse
drug reactions were mostly gastrointestinal like loose stools,
oily stools/spotting, abdominal pain and fecal urgency and
these were significantly more common in orlistat-treated
group compared to placebo group reflecting its mechanism
of action. Otlistat did not produce any adverse impact on
the Hb, TLC, serum creatinine, SGPT and SGOT. This
again indicates a good safety profile of orlistat.

Efficacy of orlistat has been demonstrated in diverse
group of obese patients including adolescent, adults with
metabolic syndrome, pre-diabetics, type 2 diabetic. Patients
with binge eating disorder, nonalcoholic fatty liver disease,
postmenopause, depression or heart failure have been
shown to detrive modest benefit.”! Since the prevalence
of obesity in children and adolescents is increasing at
alarming rate, the beneficial effects of orlistat in this group
are encouraging and represent a potentially promising
treatment modality in conjunction with lifestyle changes
for obese adolescents in future. Oxlistat is known to reduce
the incidence of development of diabetes in prediabetics,
this effect is desirable as prevention of diabetes is definitely
a more cost effective option compared to its treatment.

It is widely known that any long-term weight reduction
program involving any strategy has two phases: initial
weight reduction followed by stabilization. Initial phase
of around 9 months is of rapid weight loss followed by
weight stabilization even with continuation of the same
therapy. As the present study was of 6 months it may well
be a part of the initial rapid weight reduction phase which
may stabilize afterwards, emphasizing the need for longer
duration studies to check for any sustained or incremental
effect on weight reduction and to look for any detrimental
effect on any organ system apart from gastrointestinal tract.

In India the cost of orlistat 120 mg three times a day comes
up to X 105/-, which may seem to be quite high but well-
designed pharmacoeconomic analyses have shown that it
is a cost-effective treatment option for obese patients with

or without diabetes.®!”]

It is known that even moderate weight loss achieved
by healthy diet and adequate exercise with or without
adjuvant pharmacotherapy significantly reduces the obesity
associated co-morbidities and future complications.! In
the present study, we observed that placebo group patients
also showed improvement in all the efficacy parameters
under consideration, which might be because of the
lifestyle changes adopted by the patients.

Given the burden of obesity and its comorbidities on
the healthcare system of developing country like ours, it
follows that pharmacotherapy that reduces morbidity and
mortality from obesity-related complications may provide
economic as well as health benefits.

Thus from the present study it can be concluded that
orlistat is an effective and well-tolerated antiobesity drug,
which can be employed as an adjunct to therapeutic lifestyle
changes to achieve and maintain optimal weight.
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