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Summary

Co-existence of obesity and type 2 DM exacerbates metabolic and other

remediable health consequences further. Various pharmacological therapies

have been adopted when changing oflifestyle fail to achieve target glycaemic

control. Our objective is to find out whether Orlistat can reduce both weight

and need for oral hypoglycaemic agent (OHA) and improves glycacmic

status,lipid disorders, blood pressure in Bangladesh type 2 DM with obesity.

In this center, open-label, randomized, controlled pilot trial 36 type 2 patients

with obesity were enrolled. All patients aged 40-65 years had BMI >25 kg/m1

taking sulfonylureas and hypocalorie diet. Twenty one randomly cases were
treated with orlistat 120 mg three times daily for 6 months and 15 without

orlistat as control. Body weight, waist circumferances, fasting blood sugar,

HbAlc,serum lipids, blood pressure and dose of drugs were monitored at

0,12,24 weeks. After 6 months, orlistat group showed non-significant weight

loss than control group (3.95 % vs 1.42 % from base lines), but showed
significant reduction o,fwaist circumference (6% vs 0.63%, pd)'OI vs p>O.05

from base line). Orlistat group had significant improvement in glycaemic status

(HbAlc changes: 22.37% vs 13.38%, p<O.OOI vs p>0.05 and FBS changes:
21.76% vs 22.95%, p<O.01vs p<0.05). Lipid profile had reduced significantly
from base lines (Chol: 19.31 % vs 9.12%,p<0.00lvs >0.05; LDLChol: 24.99%

vs 19.09%, p<O.OOI vs p<O.OI; Triglyceride: 34.48% vs 12.61 %, p<O.OOI vs

1»0.05). Diastolic pressure had improved significantly in orlistat group (6.73 %

vs 3.70%, p<O.OI vs >0.05). Reduction of OHA doses were found in bothgroups.

Thus orlistat can be used as an adjuvant therapy with other OHA in managing

glycaemic control, lipid profiles and blood pressure.

Introduction

WHO defined obesity as a condition where
excess accumulation of fat in adipose tissue
exists to such an extent that health might
adversely be affec~ed'. WHO-MONICA
project revealed increased prevalence of

obesity worldwide both in developed and
under-developedcountries2. Though obesity
is considered as a disease of its own, excess

weight has been shown to be one of the key
risk factor for CVD, HTN, DM, stroke,

cancer and dyslipidaemia3-'2. Inter-relation of
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obesity and OM is thought to be insulin

resistanceu. Moreover, persons with OM are

at significant elevated risk of CVD and
stroke 14.

Obesity worsens the severity of OM by

increasing insulin resistance, hyper-

insulinemia, hyperglycemia, and glucose
intolerance. Insulin resistance in obese

individuals affects primarily muscle tissue,

adipose tissues and leads to impaired glucose
utilizationl.l. The metabolic cluster of

hyperinsulinemia. glucose intolerance.

elevated blood pressure. and dyslipidemia

combined with obesity have collectively been

called the metaholic syndrome. .\'yndrorne X
or insulin-resistance svndrome". These

metabolic abnormalities are associated with

the development of cardiovascular diseases

and type 2 DM 1(>.17.

Several studies have documented that

intentional weight loss reduces mortality
and metabolic abnormalities (5% loss even

reduce 0.6% HbAk)IX-2o.Defined weight loss
of 10-20% has shown marked improvement

in glycaemic control and insulin

sensitivity 1~.21.Weight loss of 10kg hasbeen
estimated to reduce 10 mm of Hg in systolic

& 20 mm of Hg in diastolic blood pressure
in both obese non-diabetic and diabetic

individuals22. Weight loss has also shown

enhancement of RBC aggregation,

improvement of fibrinolytic activity, fall of
10% total cholesterol, 15% decrease in LDL,

30% decrease in Triglyceride and 8%
increase in HDL cholesterol & decrease CVD

riskB. Diet and exercise are important key

components of the management of type 2
diabetes whether obese or non-obese24.25.

Physical activity alone, independent of
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weight loss, recently reported in a l1leta-

analysis of 12 controlled clinical trials, to

reduce glycosylated hemoglobin (HBAI) by

0.66%2('. For every I % of HbAk. diabetic
related deaths reduce by 25%1'). Diet and

exercise do not typically help to reach the

goal of near normal HbAk, Therefore. oral
anti-diabetic therapy is commonly initiated
to reach the American Diabetic Association

goal of near normal HbAk, Modest weight

.Ioss may reduce or even eliminate the need
of oral hypoglycaemic agent20.Obese persons

experience difficulty in achieving clinic,~lIy

significant weight loss by dietary restrictions
alone or in combination with exercise. These

problems are compounded in obese type 2

DM because sulphonylurea and insulin both

promote weight gain. Several studies have

shown that patients with type 2 DM have

inferior weight loss outcomes compared with
individuals without DM272x.

In adults, orlistat. at the standard dose of 120

mg three times daily (TID). inhibits -30ti(

of triglyceride absorption2')"\O. In placehll-
controlled studies. adults treated with orlistat

for 2 years exhibited greater average weight

loss, better weight maintenance, lower total

low density lipoprotein-cholesterol (LI )1.-
cholesterol), improve glycemic control and

reduce CVD risk for patients with type 2
DM.>1-.11.

Orlistat has already been used in type 2 OM
pt treated with insulin and metformin to see
its efficacyon weight loss and glycaemic and
lipid status, The aim of the presentstudy was
to assess the effect of orlistat plus a reduced

calorie diet in overweight and obese patients
with sulphonylurea treated type 2 diabetes
as well as to consider it as an adjunct therapy
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and to determine glycaemic control, lipid

status and weight loss.

Materials and methods

Patients with type 2 diabetes who were 40-
65 years of age, had a BMI of >25 kg/m~,
had maintained a stable weight for ~3

months, had HbAJc between 6.5 and 13% and
received oral sulphonylurea treatment for at
least 6 weeks were eligible for the study.

Patients receiving insulin, metformin,
thiazol idinediones, or a-glucosidase
inhibitors were excluded. Other exclusion

criteria included any clinical condition that
might affect study end points, including renal,
hepatic. cardiac or endocrine disorders,

poorly controlled hypertension (systolic ~ 165
mm Hg, diastolic ~105 mm Hg), active
gastrointestinal disease. such as,
malabsorption, inflammatory bowel disease
or active peptic ulceration. Women who were
pregnant, lactating or childbearing not using
a reliable contraceptive method were also

excluded. Patients with clinically meaningful
vitamin deficiency and who were using any
other weight loss medication were not
enrolled in the study.

This single center, open-label, randomized,
controlled pilot trial was conducted at
"Bangladesh Institute of Research and
Rehabilitation in Diabetes, Endocrine and

Metabolic Disorder (BIRDEM)" hospital.
Our objective were whether Orlistat can
reduce both weight and need for aHA, and
improves glycaemic status. lipid disorders
and blood pressure. The study consisted of a

2-week screening phase followed by a 24-

week treatment phase. After screening and
written informed consent, patients were
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randomized to 6 months treatment with 120

mg orlistat (Xenical@) three times daily with
main meals or as control. A reduced calorie

diet (-500 kcal daily deficit) containing 30Cft
of calorie as fat, 50% as carbohydrate. and

20% as protein was prescribed for all patients.
All patients had their dietary consultat ion
before commencing the medjcation al

baseline and at regular intervals throughoul
the study and were encouraged to increase
their level of physical activity.

The initial screening visit included a medical

history, physical examination, electrocardio- .
gram, standard laboratory assessments
including vital signs, body weight. blood

pressure, HbA,c and serum lipids,fasting
serum glucose at every clinic visit (week O.

4, 8, 12, 16,20,24). HbA JCand serum lipids
(total, LDL. and HDL cholesterol, and

triglyceride) were measured at week 0.12.
and 24.

Changes in HbAJc and serum lipids were Ihe
primary efficacy variables. Changes in body
weight, fasting serum glucose and changes
in diabetic medication were also used lu

assess efficacy. Other secondary efficacy

variables were changes in blood pressure and
waist circumference (measured midway
between the lateral lower rib margin and the
iliac crest) at week 0, 12, and 24.

Diabetes medication in terms of requiremel1ls

of aHA was adjusted in response to
documented deterioration of glycemic
control. Standard laboratory measurements,
including hematology. clinical chemistry. and
urine analysis were assessed by a central

laboratory.

Statistical analyses were applied to data from
the intent-to-treat population, defined as all
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patients who were randomized to treatment

and had at least one efficacy assessment. The

null hypothesis was that the expected mean

changes in primary and secondary efficacy

variables in the orlistat treated patients were

not different from those in the control group

after6 months of treatment. The significance

of treatment differences was tested using the

paired 't' -test between groups. Statistical

significance was accepted at p £0.05.

Results

A total of 36 patients were enrolled in the

study and randomized to treatment witt)

orlistat plus OHA plus hypocaloric diet

(n=21, case) or oral hypoglycemic agent plus

hypocaloric diet alone (n= 15, control). The

characteristics of the patient population at

baseline were similar in the treatment groups
(Table-I).

Table-I: Clinical characteristics at randomization

Case Control

(Orlistat+OHA+ OHA+
Hypocaloricdiet) Hypocaloricdiet)

No. of patients

Age (years)

Weight (kg)
BMI

HbA,c (%)
Fasting glucose

(010101/1)

21

44.71.6.2

76.9:!:9.9

31.6:!:3.5

8.9:!:1.6
9.8:!:2.6

15

44.4:!:7.0

73.4:!:8.8
29.8:!:3.2

8.0:!:1.5

10.0:!:3.6

Data were means:!: Standard Deviation (SO),
unless otherwise indicated

In general, glycemic control was poor at

baseline, asevidenced by mean HbA,c values
of 8.9 and 8.0% in the case and control

groups, respectively. The baseline serum lipid
concentrations were indicative of the

dysl ipidemia characteristic of type 2 diabetes,
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namely low HDL cholesterol and elevated
triglyceride, LDL and total cholesterol
(Table-II).

Table-II: Values of'd!fferent ejjicacy parameters
at baseline and qf'ter 24 weeks. and percentage
changes from hase to end of'treatment.

N
Case
21

Contl'l)1

15

Weight (kg)
Baseline
Week 24

Change (%)

HbA,c (%)
Baseline 8.9:!:1.6
Week 24 6.9:!:0.6

Change (%) 22.37***

Fasting glucose (010101/1)
Baseline 9.8:!:2.6
Week 24 7.7:!:1.6

Change(%) 21.76**

Total cholesterol (mg/dl)
Baseline 234.4:!:36.3
Week 24 I89.l:!: 16.0
Change (%) 19.31 ***

LDL Cholesterol (mg/dl)
Baseline 143.4:!:34.2
Week 24 107.6:!:13.7
Change (%) 24.99***

HDL Cholesterol (mg/dl)
Baseline 45.0:!: 12.3
Week 24 43.0:!:5.9
Change (%) 4.46NS

Triglyceride (mg/dl)
Baseline
Week 24
Change (%)

Waist (cm)
Baseline 103.9:!:6.8
Week 24 97.6:!:4.0
Change (%) 6.00**

Diastolic BP (0101Hg)
Baseline 85.0:!:I0.7 82.6:!:8.X
Week 24 79.2:!:5.6 79.6:!:0.2
Change (%) 6.73** 3.70NS

Data are mean:tSD] NS=Not Significant. p>0.05
*p £ 0.05 **p £ 0.01 ***p £ 0.001

76.9:!:9.9
73.8:!:7.2
3.95NS

73.4:!:X.8
72.3:!:3.1
I .42NS

X.O:!:15
6.9:!:O.O
13.3XNS

I(LOB.6
7.7:!:O.7
22.95*

208.1:!:35.X
IX9.1:!:0.O
9.12NS

I32.9:!:22.6
107.6:!:O.O
19.09**

52.3:!:26.2
43.0:!:O.O
17.XXNS

213.4:!:67.1 160.0:!:49.6
139.8:!:36.6 139.X:!:O.O
34.48*** 12.61NS

4

99.0:!:7.6
98.4:!:4.1
0.63NS
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Patients in the orlistat treated group had a

greater weight loss than the control group
(3.95 vs 1.42%; both p>0.05 from baseline)

and a significant reduction in the waist
circumference (6.0 vs 0.63%, p<O.OI vs
p>0.05 from base line respectively) . Patients
in the orlistat treated group had more

reduction in HbA,c from baseline after 24
weeks of treatment compared with the control
group (22.37% from baseline, p<O.OOO;
13.38% from baseline, p>0.05). The fasting
glucose level also reduced significantly from

baseline in the treatment group (21.76%
reduction from baseline; p<O.OI; Fig.-I)
while the reduction in the control group was
not significant (Table-II).

16 ~

---'4- case mean

'--control mean

~12
E
f
~8"..
1)o
~ 4 -
CI
.£

~ 0
bascli1e week4 week8 week 12 week16 week20 week24

Treabnent period

Fig.-l: Mean (:tSD) changes in fasting blood
glucose level over 6 moflths of treatmeflt

Changes in blood pressure and serum lipid
levels are shown in Table-II. After 24 weeks

of treatment, total cholesterol, LDL

cholesterol and triglyceride and diastolic
blood pressure decreased significantly in the
orlistat treated patients than in control
patients. Changes in serum HDL cholesterol
and systolic blood pressure were not
significantly different between treatment
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groups. The difference between the total

number of patients who had to either decrew;e
or stop OHA were not statistically significant
between both groups (42.8% and 39.9%,

respectively) (Table-III).

Table-Ill: Changesin requiremefltsin OHAafter
24 weeks of treatment

Case Control

Increase in aHA dose
Decrease in aHA dose
Stopped aHA
Unchanged aHA dose

19.0
33.3
9.5
38.0

26.6
26.6
13.3
33.3

Data are percent (%) of patients
Oral Hypoglycemic Agent (aHA)

Discussion

The target of this study was to evaluate
weight loss, glycaemic control and other

coexistence metabolic status by using Orlistat
in type 2 obese Bangladeshi DM pt already
being treated with sulphonylurea. Our study

showed more weight loss in Orlistat plus
sulphonylurea treated group than

s'l'.phonylurea alone. But weight loss,
achievement was not so much marked in

Bangladeshi populationJ4. Central obesity
measured by waist circumference and waist-
hip ratio were found to be improved
significantly (p<O.OI) in our subjects though
study period was only 6 months and these

findir,gs correlate with the findings of
othersJ5,J6. Critical weight loss of >5% for
improvement for glycaemic control could not
be achieved. But new modalities of treatment

using Orlistat along with sulphonylurea in
our study has been found to be beneficial both

for glycaemic control and lipid status.

Significant changes in FBS and HbAk were
found in Orlistat treated group than in control

5



Bangladesh Mell. Res. Counc. Bull

group using sulphonylurea alone (p<O.OI;

p<O.OOI respectively). Lipid lowering effects
of Orlistat (T. Chol p<O.OOI; LOL p<O.OOI;

Triglyceride p<O.OOI) here was probably
independent in orlistat treated subjects than

control subjects (Table-II). Our study also
revealed significant changes in diastolic

blood pressure when compared with control
subjects (p<O.OI). This may be independent
due to weight loss by Orlistat as were found
in other studies.I.I. Unfortunately significant
difference to reduce or stop sulphonylurea
could not be found between the groups. This
is probably due to small sample size and short
dumtion of study.

50, weight loss is an important element in
the management of overweight and obese

patients with type 2 OM because of the
heneficial etfects of weight loss on insulin
sensitivity and glycemic control. Unfor-
tunately, weight loss is particularly difficult
to achieve in patients with type 2 OM using
conventional diet therapy and treatment of
type 2 DM with oml hypoglycaemic agent is
usually associated with weight gain and
sulphonylurea is no exception. The results
of present study indicate that, compared with

control. thempy enhance weight loss even
against weight gain property of sulphon-
ylurea. improve glycaemic control and
improve other cardiovascular risk factors
(LDL, total cholesterol. triglyceride and
diastolic blood pressure). In similar study
with significant number of cases we can

reduce the dose of sulphonylurea to maintain
good glycaemic status.
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