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Abstract

Introduction: Obesity is a chronic, prevalent, multifactorial disease, stigmatized and linked to
multiple long-term complications, which makes the treatment currently available below of the
expectations from what is necessary to combat it. Because of this limitation, off-label medications
for the treatment of obesity, such as topiramate, have been widely used, in association with
on-label medications, such as sibutramine, in order to achieve more effective weight loss. The
objective of this study is to compare the effectiveness of the combination of sibutramine and
topiramate with sibutramine monotherapy in weight loss in obese adults in regular follow-up.
An effective weight loss is expected in the association group, due to complementary mechanisms
of act, and antagonistic side effects of drugs, leading to greater weight loss and therapeutic
adherence.

Materials and Methods: Retrospective cohort study with analysis of 66 medical records,
distributed equally between groups. A weight loss of > 5% was considered as an effectiveness
criterion.

Results: The group treated with the association, after a mean follow-up period of 52 weeks, had
a mean weight loss of 9.0% * 8.2%, against 5.3% =+ 4.7% for the monotherapy group (p=0.011). In
the analysis of subgroups by weight loss categories, patients treated with the combination had
an odds ratio of 6:7 to achieve > 15% weight loss than the monotherapy group (OR=6.7, 95%
CI=1,3; 33.7).

Conclusion: A more effective weight loss was observed in the group treated with the combination

of sibutramine and topiramate compared to the monotherapy group after 52 weeks.
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Introduction

Obesity is a chronic disease associated with the excess of body
fat due to an imbalance in energy balance [, It is known that
excess adipose tissue, especially ectopic, is linked to increased
production of pro-inflammatory cytokines and adipokines
responsible for the development of comorbidities associated
with weight gain B7). The treatment of obesity involves not
only purely aesthetic goals but also the prevention, treatment,
and control of comorbidities associated with it. To achieve
weight loss, maintaining a caloric deficit is crucial. However,
obesity management involves more than the simple equation
of consuming fewer calories and expending more energy, as
the etiopathogenesis of weight gain is complex, encompassing
genetic, sociocultural, behavioral, and biological causes.
Biological aspects, such as the imbalance in homeostatic eating
and reward system, along with peripheral and central signaling,
constitute some of the elements explaining weight gain 5%,
As a complicating factor, the "set point" theory suggests a
physiological inclination to return to the initial weight by
reducing hormones related to satiety and energy expenditure,
and increasing the desire for calorically dense foods *°'). These
mechanisms contribute to the high rate of weight regain, making
treatment challenging and often frustrating for patients.

Against many factors that induce weight gain, pharmacological
930

treatment becomes indispensable in the majority of cases.
Sibutramine, a drug synthesized in the 1980’s primarily for
antidepressant purposes, was approved as an anti-obesity drug
in 1997 due to its effect on satiety. It is a selective inhibitor of
the reuptake of monoamines such as norepinephrine, serotonin,
leading to increased levels of these neurotransmitters in appetite-
regulating center, acting to reduce caloric intake '>!4, Associated
with the increase in norepinephrine, some sympathomimetic
side effects are expected, with the most common being
insomnia, irritability, constipation, headache, and dry mouth
12131 Tn 2010, the Sibutramine Cardiovascular Outcomes Trial
(SCOUT), aimed to evaluate the impact of weight loss with
sibutramine on the incidence of new cardiovascular events and
death in individuals at very high risk. The primary outcome
showed a 16% increase in the risk of non-fatal myocardial
infarction in the sibutramine group compared to the placebo,
mainly in those with high or very high cardiovascular risk.
However, the same result was not found in the group without
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these risk factors [l Such a study led to the prohibition of the
medication in some countries in Europe ['%. In Brazil, its use is
authorized in patients under 65 years old, without established
or suspected cardiovascular disease, and with controlled blood
pressure levels ['71,

Another medication used in clinical practice for obesity treatment
is topiramate. For a long time, topiramate has been approved
for use in epilepsy and migraine treatment due to mechanisms
of action such as sodium channel blockade, kainate/AMPA
receptor inhibition, carbonic anhydrase isoenzyme inhibition,
and increased neurotransmitter Gamma-Aminobutyric Acid
(GABA) and glutamate "%, However, since 2002, after reports
of weight loss in patients treated with topiramate, it has been
used off-label as an anti-obesity drug. The exact mechanism
of action by which topiramate induces weight loss is not fully
elucidated. It is believed that topiramate is associated with
central and peripheral actions in reducing body weight. Among
the possible central actions, topiramate would act on the arcuate
nucleus, modulating GABA and glutamate receptors in the
lateral hypothalamus, inhibiting orexigenic pathways [*2!. In
the mesolimbic pathway, topiramate would modulate the brain
reward circuit and synaptic plasticity by inhibiting the Ventral
Tegmental Area (VTA) through the release of GABAergic
neurotransmitters and antagonizing AMPA/kainate glutamate
receptors. This leads to a reduction in dopamine release in
the nucleus accumbens, inhibiting addiction and compulsive
behavior 221,

Among the side effects associated with the use of this
anticonvulsant, the main ones are distal paresthesias and
neuropsychiatric alterations such as cognitive impairment and
slowing of thought processes, drowsiness, difficulty finding
words, limiting its use as monotherapy. Additionally, topiramate
is associated with midline defects during embryogenesis, being
category D in pregnancy ?*. This retrospective study aims to
compare the therapeutic efficacy between the isolated use of
sibutramine and the combination of sibutramine with topiramate,
with the expectation that combined use leads to greater weight
loss than sibutramine monotherapy. This analysis was conducted
based on a database of patients treated at a teaching hospital in
Sao Paulo. We believe that the combination is linked to acting
on different points in the pathophysiology of obesity. While
sibutramine concentrates its action on the homeostatic control
of food intake, providing satiety, topiramate, on the other
hand, acts on hedonic eating and the reward center. This dual
approach can potentiate therapeutic benefits, encompassing
different aspects of the complexity of obesity. Moreover, both
present antagonistic side effects, which may assist in greater
therapeutic adherence, reducing the individual side effects of
each medication.

Material and Methods
Study design

This is a historical study involving the analysis of medical
record data from adult patients with obesity or overweight,
treated at the Obesity Outpatient Clinic of the Endocrinology
Department at Santa Casa de Sao Paulo from August 2016 to
January 2022. Only patients who maintained regular follow-up

for a minimum period of 52 weeks, corresponding to 3 medical
appointments, were included, while those with discontinuous
use of medications were excluded.

Eligibility criteria

Patients aged between 18 and 65 years with diagnoses of
obesity and overweight and an indication for pharmacological
treatment, according to the recommendation of the Brazilian
Association for the Study of Obesity and Overweight (ABESO),
were included. Obesity was considered for patients with a Body
Mass Index (BMI) > 30 kg/m?, and overweight was considered
for those with BMI > 27 kg/m?. Criteria for pharmacological
therapy indication were obesity or overweight with risk factors,
after failure of non-pharmacological treatment #°. Patients
were excluded if they had a history of type 2 diabetes with at
least one other cardiovascular risk factor such as hypertension,
dyslipidemia, current smoking, diabetic nephropathy with
evidence of microalbuminuria. A history of coronary artery
disease (angina or myocardial infarction), congestive heart
failure, tachycardia, peripheral obstructive arterial disease,
arrhythmia, or cardiovascular disease (stroke or transient
ischemic attack), inadequately controlled hypertension (>145/90
mmHg).

*  Use of other medications for obesity treatment or treatment
of psychiatric disorders such as fluoxetine, sertraline.

*  Personal or family history of nephrolithiasis.
*  Personal history of closed-angle glaucoma.
*  Pregnant or lactating individuals.

Primary and secondary outcomes: Data including age,
gender, and history of anti-obesity medication treatment,
sedentary lifestyle, and comorbidities associated with metabolic
syndrome were collected. Throughout the 3 consultations, the
following information was collected:

*  Weight (kg), weight loss (%), BMI (kg/m?)

* Systolic blood pressure (mmHg) and diastolic blood
pressure (mmHg)

e Lipid profile: Triglycerides (mg/dL), HDL-cholesterol
(mg/dL), LDL-cholesterol (mg/dL)

*  Glycemic profile: Glycated hemoglobin (%)
*  Side effects reported during the consultation
*  Follow-up time (months)

*  Medications dose (mg)

The primary outcome was evaluated based on the achieved
weight loss, comparing the weight at the last medical evaluation
to the weight at the beginning of the follow-up, for both
applied therapies. A weight loss of > 5% was considered
effective, according to the FDA efficacy criteria for anti-obesity
medications 1!, As a secondary outcome, the study assessed the
reduction in reported side effects in the sibutramine/topiramate
group compared to monotherapy, and the comparison of blood
pressure, glycemic indices, lipid profiles, and renal parameters
between the samples at the first and last consultations 121,
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Dosages

Doses of 10 or 15 mg of sibutramine and 25, 50, 75, and 100
mg of topiramate were used, titrated based on reported side
effects during consultations. If there were no side effects, the
doses were gradually increased to a maximum of 15 mg for
sibutramine and/or 100 mg for topiramate. In case of mild to
moderate side effects, the patient had their dose reduced to the
lower dosage used previously, with the possibility of a new
increase being reassessed in the following consultation. In
the case of side effects considered severe, the medication was
discontinued, and another therapy was introduced, thus being
excluded of the study.

Statistical analysis

Statistical analysis was performed using Minitab 18.1,
considering a level of statistical significance (a) of 5% for a
two-tailed test. In general, the t-student test was applied for
independent quantitative samples, and the chi-square test
for categorical parameters. Specifically, for the comparison
of topiramate dosage between initial, intermediate, and final
evaluations, the non-parametric Friedman test was used. For the
comparison of weight, weight loss, BMI, blood pressure, and
laboratory parameters between groups, over the 3 evaluations,
the Analysis of Variance (ANOVA) model with two factors
("group" and "evaluation") was used, and whenever necessary,
the Tukey multiple comparisons method was applied. To
calculate the odds ratio for weight loss in the sibutramine
with topiramate group compared to the sibutramine group,
logistic regression was used, with the weight loss parameter
dichotomized for patients with loss > 15% versus loss <15%.

Ethical evaluation

All research subjects were studied according to the principles
of the Declaration of Helsinki, the Nuremberg Code, and
the Standards for Research Involving Human Beings (CNS
Resolution 196/96) of the National Health Council, after project
approval by the Research Ethics Committee of the Irmandade
da Santa Casa de Misericordia de Sao Paulo.

Results

A total of 118 patients who initiated the use of sibutramine and/
or combination between August 2016 and January 2021 were
selected. Out of these patients, 25 were excluded from data
collection due to therapy change, inability to afford medications,
and intolerance to treatment after the first evaluation, leaving
45 patients using sibutramine with topiramate and 48 using
sibutramine alone. Of these participants, 27 were excluded (12
in the combination group and 15 in the monotherapy group)
due to a follow-up time shorter than proposed in the study, loss
to follow-up, and poor adherence to treatment, resulting in 33
patients with regular follow-up for each group (Figure 1).

Initial general characteristics

The mean age was 42.6 years, ranging from 19 to 65 years,
with the vast majority being female (78.8%). Regarding
comorbidities at the beginning of treatment, 28.8% had a
diagnosis of hypertension, 56.1% had prediabetes or type 2
diabetes, and 68.2% had dyslipidemia, with homogeneity
between the groups. Despite the complications associated with
obesity, only 30.3% in the sibutramine group had undergone
any type of therapy, compared to 66.7% in the sibutramine with
topiramate group, indicating a greater severity or refractoriness
in the latter group (Table 1).

Initial anthropometric data

Regarding anthropometric data, the groups were quite similar.
The overall mean weight was 103.5 +23.9 kg, and the BMI was
39.1 + 5.8 kg/m2, indicating that the majority of patients had
obesity grade II or III (Table 1).

Initial clinical and laboratory data

Regarding initial clinical data, a statistically significant
difference was observed only in blood pressure, which was
slightly higher in the Sibutramine with Topiramate group than
in the Sibutramine alone group. As for laboratory parameters,
there was no statistical difference between the groups (Table
2).

PATIENTS
TREATED
FROM AUGUST
2016 TO
JANUARY 2021

N=118
SIBUTRAMINE AND/OR TOPIRAMATE

Exclusion

: Therapy change,
25 patients High Cost,
Treatment

Intolerance

l

Sibutramine and Topiramate

J

N=45

l Exclusion 12 patients
L

N=33

Lost to follow up
Poor adherence

l

Sibutramine

|

N=48

Exclusion 15 pacients l
r——

N=33

Figure 1. Sampling method indicating patient selection process for the study of sibutramine use alone and in combination with topiramate from August

2016 to January 2021.
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Sibutramine Sibutramine/Topiramate Total p-value
Age (y) 446+ 13 406+ 12.3 426+12.7 0.522"
Female (%) 26 (78,8) 26 (78,8) 52 (78,8)

Prior Treatment (%) 10 (30,3) 22 (66,7) 32 (48,5) 0.003?
Hypertension (%) 9 (27,3) 10 (30,3) 19 (28,8) 0.7862
IFG/Diabetes (%) 20 (60,6) 17 (51,5) 37 (56,1) 0.4572
Dyslipidemia (%) 24 (72,7) 21 (63,6) 45 (68,2) 0.4282

Sedentary Behavior 19 (59,4) 18 (54,6) 37 (56,9) 0.6942
Initial weight (kg)

Mean 103.2+27.7 103.7 £ 19.8 103.5+23.9 0.934"
Min-Max 66.5-183 74.6-155 66,5-183
BMI (kg/m?)
Mean 39+6.2 39.3+54 39.1+£58 0.828"
Overweight (%) 2(6,1) 1(3,0) 3 (4,6) 0.2942
Obesity Grade | (%) 5(15,2) 7(21,2) 12 (18,2)
Obesity Grade Il (%) 16 (48,5) 10 (30,3) 26 (39,4)
Obesity Grade IIl (%) 10 (30,3) 15 (45,5) 25 (37,9)

Note: BMI-Body Mass Index; IFG-Impaired fasting glucose; Min-mininum; Max-maximum; Y-years; 't-student test; 2chi-square test

Sibutramine Sibutramine/Topiramate Total p-value
SBP (mmHg) 122 £15 132+ 14 128 £ 15 0.014"
DBP (mmHg) 786 84+8 81+8 0.002'
Creatinine (mg/dL) 0.88 £0.15 0.85+0.17 0.86 £ 0.16 0.611"
Total Cholesterol (mg/dL) 200 + 45 189 £ 29 194 + 37 0.308"
HDLc (mg/dL) 43.8+9.7 479117 459 +10.9 0.174"
LDLc (mg/dL) 126.8 £ 35.5 113.9+27.7 120.1 £ 32 0.144"
Triglycerides (mg/dL) 158 £ 97.7 128.5+55.9 142.1£78.6 0.199"
HbA1c (%) 5.6+0.7 5.6+0.7 5.6+0.7 0.987"

Note: DBP-Diastolic Blood Pressure; HDLc-High-Density Lipoprotein cholesterol; LDLc: Low-Density Lipoprotein cholesterol; SBP-Systolic Blood
Pressure; 't-student test
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Treatment dosages

At the beginning of treatment, approximately 78.8% were using
the 10 mg dose of sibutramine, progressing to the 15 mg dose by
the end of the total assessment, with 69.7% of patients using the
maximum dose of 15 mg. However, in the combination group,
about 75.8% started treatment with 15 mg of sibutramine,
reaching 84.9% in the combination group by the end of the
study. Despite this, there was no significant difference between
the samples in the use of the 10 mg or 15 mg dose of sibutramine
in the final assessment (p=0.142). Regarding topiramate, it is
observed, in general, that the administration of doses of 25
mg and 50 mg decreased, while doses of 75 mg and 100 mg
increased from the initial to the final evaluation. In the final
evaluation, 3% were using 25 mg of topiramate, 36.4% were
using 50 mg, 15.2% were using 75 mg, and 45.5% were using
100 mg. Considering the final percentage weight loss compared
to the initial weight, a statistically significant difference was
found between the groups (p=0.011). In the sibutramine and
topiramate group, there was an average reduction of 6.7% and
9.0% in weight in the intermediate and final evaluations, while
in the sibutramine group, it was 3.5% and 5.3% in the same
evaluations (Figure 2).

PRIMARY OUTCOME

25,00%
20,00%

15,00%

10,00% ’

L]

5,00% v

0,00% == ==-== 1 —————————— ’ ————————— 0.00%
-5,00%
GROUP Sib. Sib. +Top.

Figure 2. Primary outcome-ANOVA comparison between groups:
p=0.011; interaction effect: p=0.647; Sib (Sibutramine); Sib+Top
(Sibutramine plus Topiramate).

When assessing the weight loss categories, there was an
almost 7-fold reduction in the chance of the sibutramine with
topiramate group achieving a weight loss > 15% compared to
the sibutramine group (OR=6.7, 95% CI = (1.3; 33.7)), with 2
participants (6.1%) in the Sibutramine group versus 10 (30.3%)
in the Sibutramine+Topiramate group.

Regarding reported side effects at the beginning of treatment, a
total of 5 patients (15.15%) in the sibutramine group reported
side effects such as restlessness, insomnia, constipation,
nausea, and palpitation, compared to 10 (30.30%) in the
combination group reporting restlessness, irritability, insomnia,
paresthesias, and drowsiness. However, this difference was not
statistically significant (p=0.159). No serious adverse events
were reported during the follow-up. There was no statistically

significant difference between the groups for any of the clinical
and laboratory parameters evaluated. Regarding systolic
and diastolic blood pressure, they were the only parameters
that showed a different evolution (interaction effect). It was
observed that in the Sibutramine group, there is a tendency
for an increase, while in the combination group, there is a
tendency for a decrease in pressure between the initial and final
evaluation (significant interaction, with p=0.033 for systolic
blood pressure, and p=0.041 for diastolic blood pressure), but
still, without a significant difference between the groups and
visits. For both groups, there was a significant reduction in total
cholesterol and LDL, but there was no difference between the
groups.

Discussion

This study demonstrated that the combination of sibutramine with
topiramate is associated with greater effectiveness in weight loss
compared to monotherapy with sibutramine, corresponding to a
weight loss of 9.0% versus 5.3%, respectively, with an absolute
mean weight loss of -9.5 kg and -5.2 kg. A literature review
was conducted on major platforms such as PubMed and Scielo,
however, no other similar studies with the same comparison
between medications were found. When analyzed individually,
in a similar treatment period, isolated sibutramine at a dose of
15 mg led to a weight loss of -4.2 kg (95% CI=(-5.73 to -2.28)),
similar to what was found in our study 3, Regarding isolated
topiramate, a meta-analysis assessed the efficacy and safety of
the medication in clinical trials lasting more than 28 weeks,
identifying an average weight loss of 6.58 kg (95% CI=(-6.12
to -4.56 kg)) B, Therefore, the combination showed greater
weight loss compared to the isolated use of the medications,
even in other studies in the literature. When analyzing the
previous history of drug treatment for obesity, a higher number
of patients was observed in the combination group, as well as a
greater tendency to introduce the dose of 15 mg of sibutramine,
already in the first intervention, due to previous attempts at
drug treatment, and in some cases, even with sibutramine.
Nevertheless, there was no difference between the doses of
sibutramine applied until the last assessment. It was observed
that in the sibutramine with topiramate group, there was a more
accelerated weight loss until the second intervention, with a
deceleration of weight loss afterward. In the sibutramine group,
on the other hand, weight loss continued steadily until the
last assessment. However, when stratifying each group by the
percentage of weight loss achieved at the end of the assessment,
a odds ratio of 6.7 (OR=6.7, 95% CI=(1.3; 33.7)) in achieving
a weight loss greater or equal to 15% than in monotherapy was
evident.

Among the possible justifications for greater weight loss with
dual therapy is the action at different points in the physiology
of obesity, operating complementarily. Sibutramine, acting on
the inhibition of serotonin and noradrenaline reuptake, leads to
increased satiety and reduced caloric intake P®3], Topiramate,
however, does not have a fully elucidated mechanism of action
for weight loss. Acting on different biochemical pathways,
such as voltage-dependent sodium and GABA receptors,
increasing glutamate through kainate/NMDA receptors, and
inhibiting carbonic anhydrase, much is postulated about the
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action of this medication 3. Various studies have linked
the action of topiramate in weight loss, not only through the
reduction of appetite by acting on caloric intake but also
through the inhibition of the brain reward center. It is known
that glutamatergic and GABAergic receptors are located at
different points in the central nervous system, such as the
hypothalamus, both being linked to the regulation of food intake
191 Studies with patients with binge eating disorder, where there
is an imbalance in the mesolimbic dopaminergic system, have
obtained promising results with topiramate due to its action as
a GABAergic agonist and glutamatergic antagonist, inhibiting
the brain reward system -, It is known that about 32.8%-
41.7% of obese patients present binge eating, perhaps justifying
the greatest weight loss in the association group “%l. Thus, we
believe that the synergistic action of sibutramine and topiramate
at different points in the pathophysiology of obesity influenced
the greater weight loss in the combination group. Regarding
secondary outcomes, literature data differ regarding the benefit
of topiramate on blood glucose and lipids. Some studies
have correlated topiramate with an increase in adiponectin,
consequently leading to improved insulin sensitivity, lipid and
free fatty acid oxidation. Other studies speculate a correlation
between topiramate and increased insulin secretion. However,
more studies are needed, questioning whether this effect would
not be a direct consequence of weight loss by the medication
3541421 In the present study, no difference was found in
glycemic and lipid parameters, although both groups showed
a reduction in total cholesterol and LDL similarly. Throughout
the study, there was a tendency for a decrease in systolic and
diastolic blood pressure in the combination group compared to
monotherapy, where there was a tendency for an increase. In
the SCOUT study, there was a 16% increased cardiovascular
risk for patients using sibutramine compared to placebo, linked
to an increase in blood pressure and heart rate '), Topiramate,
on the other hand, has been related to a reduction in blood
pressure, albeit through unknown mechanisms 4. However, in
the present study, there was no statistical significance regarding
blood pressure reduction. Since it is a non-interventional study,
it was not possible to exclude possible confounding biases, as
many patients started treatment with antihypertensives, statins,
and hypoglycemics throughout follow-up. In addition, despite
most of the initial characteristics among participants being equal
regarding blood pressure, there was no homogeneity between
the samples, being higher in the combination group.

Regarding side effects, the main ones reported were agitation,
tachycardia, xerostomia, constipation, nausea, and malaise in
the group treated only with sibutramine. For the combination
group, there were also paresthesias, drowsiness, forgetfulness,
and dizziness. In the final assessment, there was a reduction
in reported complaints. Due to the low casuistry, it was not
possible to identify a significant difference between the groups.
Information bias associated with heterogeneity between medical
records was an important interfering factor in collecting this
data. The retrospective study indicates that the combination of
sibutramine and topiramate exhibits superior efficacy in weight
reduction compared to sibutramine monotherapy. Individual
analysis of the medications yielded results consistent with
existing literature, highlighting the positive impact of both on

weight loss. The absence of comparable studies in the literature
emphasizes not only the uniqueness of our analysis but also the
necessity for more robust studies, such as controlled clinical
trials, to validate and elucidate these findings.

Conclusion

The complementary mechanisms of action of sibutramine and
topiramate likely contribute to this enhanced effectiveness.
Sibutramine, a norepinephrine and serotonin reuptake inhibitor,
is known to promote satiety and reduce caloric intake.
Topiramate, on the other hand, is an anticonvulsant with appetite
suppressant properties, which also induces thermogenesis and
promotes energy expenditure. The synergistic effects of these
medications, coupled with their antagonistic side effects, likely
result in better weight management outcomes and improved
therapeutic adherence. Similar weight loss was observed in
the group treated with the combination of sibutramine and
topiramate compared to the group treated only with sibutramine
after a mean follow-up period of 52 weeks.
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