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Abstract. — OBJECTIVE: The current study
intends to find out the efficacy of Orlistat in the
management of hyperlipidemia, Systolic Blood
Pressure (SBP) and Body Mass Index (BMI).

MATERIALS AND METHODS: This retro-
spective study has evaluated the lipid profiles
of the patients, who have been using metformin
therapy for Type 2 diabetes. The study has ob-
tained data regarding the parameters like tri-
glyceride, Total cholesterol (TC), LDL cholester-
ol, HDL cholesterol and LDL/HDL ratio, systol-
ic blood pressure and Body Mass Index (BMI).
Random distribution of patients was done into
placebo and Orlistat groups. The placebo group
received only metformin, and patients in the Or-
listat group received Orlistat along with met-
formin. After 24 weeks, the follow-up study was
done, and statistical analysis was conducted.

RESULTS: The study found that the Orlistat
group has significant improvement (p<0.05)
more improvement in LDL cholesterol, HDL cho-
lesterol, Total cholesterol, LDL/HDL Ratio and
Triglycerides, while BMI and systolic blood pres-
sure did not show a significant difference be-
tween placebo and Orlistat group.

CONCLUSIONS: This study has concluded
that Orlistat can be used for significant improve-
ment in lipid profile. The study also found that
Orlistat may not have a significant effect on re-
ducing BMI and blood pressure without ade-
quate lifestyle modification.
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Introduction

According to World Health Organization (WHO),
obesity is defined as the accumulation of excessive
fat which poses risk to health and is characterized
by BMI>30. It negatively affects several end organs,
including the liver and cardiovascular organ. Obe-
sity has been positively correlated with an increase
in lifestyle-associated factors. Evidence shows that
lifestyle-related factors like hypertension and low
level of physical activity are highly associated with
obesity'.

Over the years, the global prevalence of obesity
has reached an alarming height and accounts for
nearly 5% of all disabilities and approximately 7%
of all deaths in a worldwide scenario. Numerous
studies show that increased adiposity is positively
associated with End Stage Renal Disease (ESRD),
different cardiovascular problems, and Type 2 di-
abetes mellitus. Demographic impressions show
a distinct correlation between increased blood
pressure and eventual damage of the terminal
organs®?. According to research conducted in
2013, it is estimated that approximately 50% of
the global population has obesity, which leads to
several other complicated conditions. After 1980,
the overall burden of obesity reached more than
45% among children and more than 25% among
adults. It is estimated that almost 2 billion people
worldwide are obese or overweight*>,
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A higher number of adipocytes triggers the
sympathetic pathway and the Renin-Angioten-
sin-Aldosterone System (RAAS), leading to vol-
ume overload. The autonomic nervous system
and the baroreceptors are stimulated, and con-
sequently, peripheral resistance, stroke volume,
and cardiac output are increased. In addition,
there is an afterload elevation, causing the blood
pressure to rise and left ventricular hypertrophy.
This structural remodeling causes neointimal
hyperplasia and smooth muscle hyperplasia,
creating mechanical stress on the inner walls of
the arteries. As a consequence, the carotid in-
tima-media thickness is developed®’. Figure 1
depicts the complex pathological relationship
between Obesity, hyperlipidemia and cardiovas-
cular features’.

A different pathophysiological pathway shows
that the increased levels of amino acids in obese
people are responsible for activating the intracel-
lular rapamycin complex 1 (mTOR C1)/S6 kinase
(S6-K) the mechanism inside the liver®. The amino
acids inside the liver regulate the metabolism and
mobilization of the lipid from the liver to the adi-
pose tissue via a neuronal mechanism. The mTOR
C1/S6 K mechanism mediates the process of lipid
metabolism. This process can decrease triglyceride
(TG) hydrolysis by reducing the fatty-lipoprotein
lipase expression. Consequently, the serum TG is
raised. This mechanism is specifically active in the

case of an over-supply of nutrients and can vividly
explain the phenomenon of hypertriglyceridemia
caused by obesity®. Figure 2 depicts the intercon-
nection between obesity and increased levels of TG
due to increased amino acids.

A BMI >30 kg/m? indicates the need for phar-
macological intervention and management of
obesity. Physical activity and dietary adjustments
can be used as adjunctive to achieve a distinct
and desired outcome. Currently, four categories
of drugs are commonly used in managing obe-
sity and related hypertriglyceridemia: Benzphet-
amine, Phendimetrazine, Phentermine, and Di-
ethylpropion”'.

Significant bodyweight reduction can be very
effective in managing obesity-related hypertri-
glyceridemia and hypertension. For example,
Orlistat is effective for people with obesity-relat-
ed hypertension. On the other hand, Lorcaserin
has less efficacy in lowering body weight but has
satisfactory patient compliance''. In cases of dys-
lipidemia, Orlistat was found to have a clinical-
ly significant effect on lipid profile parameters.
However, there are debates about the pharmaco-
logical effect of Orlistat on lipid profile parame-
ters, blood pressure, and the management of obe-
sity. Some works mentioned that Orlistat might
contribute to weight loss, while some mentioned
that Orlistat could efficiently control lipid profile
but have no effect on weight loss®!!.
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Figure 2. Pathophysiologic mechanism of hypertriglyceridemia due to elevated amino acids in obese individuals.

This current study investigates the clinical im-
provement in lowering LDL cholesterol, effect on
HDL cholesterol level, the ratio of LDL and HDL
and the level of triglycerides. Further this study
investigates the efficacy of Orlistat on reduction
of BMI and SBP.

Materials and Methods

Study Design

This is a retrospective study conducted in the
Hail region of Saudi Arabia. The study evaluated
lipid profiles and blood pressure in patients with
Type 2 diabetes. These patients had an HbAlc
between 7% and 11% and received 1 g of met-
formin for 24 weeks. The study has obtained data
regarding their drug treatment and lipid profiles,
including triglyceride, Total Cholesterol (TC),
LDL cholesterol, HDL cholesterol, LDL/HDL
ratio, systolic blood pressure, and BMI. The
study considered 200 patients in total, of which
100 patients received the metformin treatment
only and no Orlistat treatment (placebo group),
while other 100 patients received 120 mg of Orl-
istat (Orlistat group) along with metformin. Both
the drug treatment was given for 24 weeks. The
selection of the patients in the placebo group or
Orlistat group was random. Statistical analysis
was conducted on the data obtained for each
group before the treatment and after 24 weeks
of treatment.
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The initial information regarding the patients
of both groups included patients’ history, physi-
cal examination, laboratory results, serum lipids,
and blood pressure. Blood pressure was obtained
for three consecutive days in the morning (about
8 am), which constituted the initial measure-
ment. The same assessments were repeated after
24 weeks for effective analysis, which was con-
sidered as the follow-up measurements. Changes
in the results of the laboratory measurements,
including lipid profiles and blood pressure, were
studied. The statistical analysis was conducted
between the Orlistat and placebo groups.

Inclusion and Exclusion Criteria

The included patients were aged between 40
to 65 years. The study only included the patients
with Type 2 diabetes mellitus who were on met-
formin drug treatment, those who gave consent,
and those who had followed our study protocol
completely. The included patients also had dys-
lipidemia. Patients with chronic conditions like
renal, hepatic, or endocrine disorders and poor-
ly managed hypertension may disrupt the study
outcome and evaluation. The patients who had a
history of bariatric surgery, substance abuse, or
were on weight loss medications before or during
the study, have been excluded from this study.

Statistical Analysis
The study conducted a statistical analysis using
SPSS 25 (IBM Corp., Armonk, NY, USA) and
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Microsoft Excel. The study employed ANOVA
for effective analysis between the groups (placebo
and Orlistat). The descriptive measurements have
been expressed as meantstandard deviation. For
each lipid profile parameter, the change in a para-
meter (measurement during follow-up study-me-
asurement during the initial study) was analyzed
between the placebo and Orlistat groups for signi-
ficance. The level of significance was considered
to be 0=0.05 (p<0.05).

Results

The study obtained the baseline characteristics
of the patients in each group. Table I shows the
details of the findings. The mean value of age in
the placebo and Orlistat groups was 52.35+0.6
years and 53.65+0.8 years, respectively. The
study found 62 males and 38 females in the pla-
cebo group while 58 males and 42 females were
in the Orlistat group. BMI of placebo and Orlistat
groups were found to be 31.58+2.68 kg/m? and
31.44+2.56 kg/m?, respectively.

The study found that the change in LDL cho-
lesterol, HDL cholesterol, Total cholesterol, LDL/
HDL Ratio and Triglycerides were found to have
a significant difference between the placebo and
Orlistat groups (p<0.05). The study added that
Systolic Blood Pressure and BMI have no signif-
icant difference between the placebo and Orlistat
group (p>0.05). The study has found that LDL
cholesterol has reduced from 3.19+0.05 mmol/L
to 3.14+0.06 mmol/L in the placebo group while it
has reduced from 3.21£0.06 mmol/L to 2.81+0.04
mmol/L in Orlistat group, which is statistically
more significant (»p<0.05) than the placebo group.
The study also noted a significant increase in HDL
cholesterol in the Orlistat group as compared to the
placebo group. Again, Total Cholesterol increased
in the placebo group from 5.394+0.061 mmol/L to
5.49+0.07 mmol/L, while in the Orlistat group it

reduced from 5.39+£0.062 mmol/L to 5.14+0.05
mmol/L. Therefore, the patients in the Orli-
stat group have shown significant improvement
(p<0.05) in Total Cholesterol. The study, further,
has shown significant improvement in LDL/HDL
ratio and triglyceride in the Orlistat group (p<0.05)
as compared to the placebo. However, the systolic
blood pressure and BMI have improved both in the
placebo and Orlistat group, there is no significant
(p>0.05) difference between these two groups. Ta-
ble II shows the detailed findings of the lipid profile
test, systolic blood pressure and BMI, before and
after 24 weeks.

Discussion

The study found significant changes in the pa-
rameters like LDL cholesterol, HDL cholesterol,
Total cholesterol, triglycerides, and LDL/HDL
ratio between initial and follow-up results in the
placebo and Orlistat groups (p<0.05). Although
Systolic Blood Pressure and BMI have improved
more in the Orlistat group than in the placebo
group, the change in these parameters is insignif-
icant (p>0.05). There are published studies'*-'2,
which have shown that Orlistat (an approved drug
in Saudi Arabia) has been used to manage an el-
evated LDL/HDL ratio. Some studies'"* have
shown that Orlistat also improves BMI and blood
pressure. However, in our work, the improvement
in BMI and blood pressure was insignificant be-
tween patients of placebo and Orlistat groups,
despite substantial improvement in these param-
eters. It has been noted that physical activity lev-
els also contribute to improving dyslipidemia.
Similar findings have been shown by another
studies'? ™. Improvement in LDL/HDL ratio, an
increase of HDL and decrease of LDL by Orlistat
have been documented by literature. Further, few
studies®""7 have shown that a slight reduction in
cholesterol and triglyceride levels can be achieved

Table I. Baseline characteristics of the patients in placebo group and orlistat group.

Parameters Placebo group N = 100 Orlistat group N = 100
Age (years)® 52.35+0.6 53.65+0.8
Sex®
Male 62 58
Female 38 42
Body Mass Index® (kg/m?) 31.58 £2.68 31.44 +£2.56
Fasting Blood Glucose* (mmol/l) 11.2+£0.3 114+0.2

“Expressed as mean + standard deviation; "Expressed as number of patients.
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Table Il. Result of the lipid profile test, systolic blood pressure and BMI, before the treatment and after 24 weeks of treatment.

Initial Follow-up
(before the treatment) (after 24 weeks of treatment)

Parameters Placebo Orlistat Placebo Orlistat p-value?
LDL cholesterol (mmol/l) 3.19£0.05 3.21£0.06 3.14+0.06 2.81+£0.04 p<0.05
HDL cholesterol (mmol/I) 0.981 £0.023 0.982 +0.022 1.05+0.019 1.09 £0.021 p<0.05
Total cholesterol 5.39 +0.061 5.39 +0.062 5.49 +0.07 5.14 +0.05 p<0.05
LDL/HDL Ratio 3.52+0.09 3.49+£0.09 3.08+0.08 2.85+0.07 p<0.05
Triglycerides 2.64 +0.089 279+0.112 2.65+0.14 2.480+0.11 p<0.05
Systolic Blood Pressure 131.3+0.9 131.8+0.9 130.8 + 0.89 129.58 £ 0.91 p>0.05
BMI 31.58 £2.68 31.44 +£2.56 30.74 +1.98 29.58 £+ 1.58 p>0.05

LDL, Low Density Lipoprotein; HDL, High Density Lipoprotein; BMI, Body Mass Index; *level of significance is 0.05.

with Orlistat. The probability of reduced lipopro-
teins can be increased by the combined effect of
losing body weight and Orlistat therapy of shorter
duration. In our study, it has been seen that BMI
has been reduced in all the patients. The com-
bined effect of improvement in BMI and Orlistat
therapy contributes significantly to the improve-
ment of various cholesterol levels including LDL,
HDL, LDL/HDL ratio and Total Cholesterol.

According to a few studies!*'®!, saturated and
unsaturated fats are neither good for the vessels
nor bad for them. Other researchers'>'® have found
that reducing saturated or trans-fat by more than a
few percent results in a drop in LDL cholesterol of
more than 0.05 mmol/L. In this method, it has been
observed that cardiovascular risks may decrease
by 10% upon reducing the 10% LDL serum level.
Some studies pointed out'®'® that dietary fish oils
can help decrease triglyceride levels. Plant sterols
are considered to be beneficial for lowering LDL.
Some studies'®?’ have shown an association be-
tween Orlistat treatment and improvement in lip-
id profiles. Studies*** using larger data sets have
also demonstrated a high correlation between the
status of cholesterol levels and ischemic heart
disease. Studies'™'® indicated that the individuals’
cholesterol levels improved after receiving life-
style counselling and appropriate modification,
including personalized intervention.

The present study revealed the analytical sig-
nificance of Orlistat treatment in managing hy-
perlipidemia. The study has highlighted that Or-
listat can significantly affect the improvement of
lipid profiles. However, the study could not show
a significant effect on reducing BMI and proposed
that lifestyle and diet modification should be fol-
lowed along with Orlistat treatment to reduce
BMI significantly. A similar conclusion has been

8330

noticed from other works?, which state that Orl-
istat should accompany lifestyle modifications to
reduce BMI effectively.

Limitations

The study has some limitations. The study was
conducted on 200 patients from one source due
to which the results cannot be conclusive for the
global population. The study also did not consider
different cardiovascular indices or factors and did
not evaluate the safety profile of the Orlistat.

Conclusions

This study has concluded that Orlistat can be
prescribed for significant improvement in lipid
profile parameters including LDL cholesterol,
HDL cholesterol, Total Cholesterol, LDL/HDL
Ratio and Triglycerides. The study has conclud-
ed that Orlistat may not have a significant effect
on reducing BMI and blood pressure without
adequate lifestyle modification. However, there
is need to conduct more evidence on a variety
of population to support our conclusion. Hence,
managing lipid profile and obesity must include
lifestyle and diet modification in addition to the
drug treatment with Orlistat.

In this study, the patients were on metformin
therapy due to their elevated HbAlc levels. The
study suggests that there is a need to conduct stud-
ies with Orlistat monotherapy, and studies should
be conducted on more diverse patients with other
underlying conditions, especially renal or hepat-
ic conditions. This would be helpful to chart out
the applicability of Orlistat and determine its uses
among patients with renal or hepatic conditions.
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Overall, this study has highlighted the clinical
significance of Orlistat in improving lipid profiles
and concludes that Orlistat can be prescribed for
improving lipid profiles in obese individuals with
Type 2 diabetes. Further trials are required to
study the interaction with other drugs and com-
parative efficacy with other lipase inhibitors.
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