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ABSTRACT
Worldwide, the prevalence of diabetes and obesity is increasing in recent years in developed countries. The first
step of treatment is changes in lifestyle and in case of failure to initiate drug treatment. In our case, the patient
with morbid obesity and glucose intolerance to metformin therapy was initiated without achieving weight loss
and loss of glycemic control after 6 months of treatment. It was decided to add exenatide as an alternative to bariatric surgery. At the end of the study (12 months), it showed a weight reduction of 20.8% (Table 1), 20.83%
BMI, glycosylated hemoglobin decrease of 2 points, and improved the lipid profile. So exenatide may be an acceptable option in the use of patient profile. It would be necessary to seek a new alternative treatment with minimal side effects and less healthcare costs.
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1. Introduction
The prevalence of diabetes in the world is parallel to the
increase in obesity. It is estimated that there are now 300
million and 175 million obese patients with type 2
(DM2), a figure that will reach 366 million by 2030, with
a peak in the developing countries. Therefore, the DM2
comorbidity is, genuinely, most associated with excess
weight, so that 90% of patients with type 2 diabetes are
overweight and in this context, morbid obesity (BMI ≥
40 kg/m2) is multiplied by more than 10 of the risk of
developing DM2. In patients with morbid obesity who
have not yet DM2, excess fat is associated with weight
more than 90% of cases of insulin resistance, decreased
adiponectin, atherogenic dyslipidemia, nonalcoholic
steatohepatitis and factors associated with a proinflammatory state closely associated with increased cardiovascular risk [1].
Obesity is a complex multifactorial nutritional status,
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genetic cause, behavioral and environmental factor. It is
the most common form of malnutrition in developed
countries.
It is known that central fat distribution (visceral)
shows a genetic predisposition, with associated environmental and hormonal factors, and in adulthood weight
gain occurs more accumulation of fat in this location,
which is associated with intolerance to carbohydrates or
T2DM, hypertriglyceridemia and hypertension.
The body mass index (BMI)—weight in kilograms divided by the square of height in meters (kg/m2)—is the
index used to classify overweight and obesity in adults. It
is considered as Grade 1 (Overweight) if BMI is of 25 29.9 kg/m2, Grade 2 (Obesity) if the BMI is 30 - 39.9
kg/m2 and Grade 3 (morbid obesity) if the BMI is equal
to or greater than 40 kg/m2.
T2DM is a polygenic and multifactorial metabolic
disorder in which there are two fundamental facts: first,
the resistance of tissues such as muscle, liver and adipose
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tissue insulin action and, secondly, a progressive dysfunction β cells-pancreatic may evolve as prediabetes
(impaired fasting glucose, impaired glucose tolerance) or
frank diabetes.
Glucose homeostasis is based on a complex interplay
of multiple hormones: insulin and amylin, produced by β
cells-pancreatic glucagon, produced βψ cells-pancreatic,
and gastrointestinal peptides including glucagon-like
peptide-1 (GLP-1) and glucose-dependent insulinotropic
polypeptide (GIP, gastric inhibitory polypeptide). The
abnormal regulation of these substances can contribute to
the clinical presentation of diabetes.
There is a clear correlation between type 2 diabetes
and obesity, especially abdominal character and in connection with insulin resistance, although there may be
cases of insulin resistance without obesity and not all
obese people have insulin resistance and T2DM. However, the epidemic of DM2 is very even with obesity, and
it has motivated the proposal of the term diabesity.
Resources are needed for research on interventions for
primary prevention and treatment of obesity, and well
designed studies on a large scale in this area for effective
treatments and to identify risk groups.
The role of gastrointestinal peptides on glucose homeostasis is the incretin effect, by which the oral glucose
exerts a greater stimulatory effect on insulin secretion
glucose intravenously. The GLP-1 is produced in L cells
of the small intestine and secreted in response to ingestion that stimulates the secretion of glucose-dependent
insulin and inhibites glucagon. In DM2, the GLP-1 levels
are decreased. Its half-life is a few minutes to be degraded by the enzyme dipeptidyl peptidase IV (DPP-IV),
so it has developed GLP-1 analogs that resist degradation
of DPP-IV: Exenatide is the synthetic version of exendin-4, resistant to DPP-IV degradation and has a longer
half-life, delayed gastric emptying, suppresses glucagon
inappropriately high levels and promotes weight loss. It
has been used as adjunctive therapy to improve glycemic
control in patients treated with metformin conDM2 alone
or in combination with sulfonylurea, who have failed to
improve their glycemic control. Exenatide is indicated in
diabetic patients who could not be controlled by oral medications [2].
Exenatide improves glycemic control in several ways:
• Increases pancreatic insulin release in response to
food intake [3].
• Suppresses the release of glucagon in response to
meals, which prevents the liver to overproduce sugar
when not needed, which prevents hyperglycemia.
• Slows gastric emptying, which reduces the amount of
glucose from food that appears in the blood.
• Reduces appetite and promotes satiety through hypothalamic receptors. Most patients using exenatide lose
weight slowly, and generally the greater weight loss
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is achieved in those with greater overshoot at the start
of treatment. It has been shown that weight-lowering
effect is maintained for more than two years of continuous use.
• Reduces liver fat content, especially patients with
DM2 [4].

2. Objectives
• Report a case of type 2 diabetic patients with morbid
obesity treated with exenatide.
• To determine whether treatment with exenatide are
improved biochemical and physical parameters.
• To determine whether treatment with exenatide prevents bariatric surgery.

3. Results of Case Report
56 years old male patient treated with metformin every
12 hours for glucose intolerance, weight gain consultation in the last 6 months. Weight: 120 kg Height: 171 cm,
BMI: 41.01 kg/m2, BP 120/75, Waist circumference: 120
cm capillary basal plasma glucose: 156 mg/dl, HbA1c:
7.4. Treatment: Metformin 850/12 horas, 1500 kcal diet,
AAS 100/24 horas, Atorvastatin 20 mg/24 horas, Enalapril 20 mg/24 horas, Carvedilol 6.25 mg/12 horas, isosorbidemononitrate retard/24 hours.
This raises the patient to start treatment with exenatide
5 micrograms to avoid the option of bariatric surgery and
improve glycemic control and body weight. The patient
agreed to the initiation of drug treatment mainly due to
the reason for consultation (morbid obesity).
After completing the study of patient noted an improvement in glycated hemoglobin levels of 2 points and
decreased body weight by 20.8%, 20.8% BMI, waist
circumference in 18.33%, and improved lipid profile
highlighting a 15% increase in HDL cholesterol. There
were no changes in liver or kidney function or TSH levels (Table 1).
Regarding side effects, the patient had mild nausea for
the start of treatment with exenatide 5 micrograms,
which subsided with continued treatment. In step 5 to 10
micrograms of the drug, there were no side effects.

4. Discussion
To reduce caloric intake was taken into account the patient’s weight, age, sex, degree of adiposity, desired
weight and daily physical activity, establishing a lowcalorie diet of 1500 kcal.
The goals of weight reduction in most non-morbidly
obese subjects are between 5% - 10% of body weight.
However, these objectives moderate weight loss are not
sufficient to reduce other diseases coexisting with morbid
obesity, especially type 2 diabetes, since the minimum
PP
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Table 1. Parameters of the patient, at basal, 3, 6 and 12 months of treatment.
BASAL

3 MONTHS

6 MONTHS

12 MONTHS

Weight

120 kg

112 kg

107.3 kg

95 kg

BMI

41.04 kg/m2

38.30 kg/m2

36.59 kg/m2

32.49 kg/m2

Waist Perimeter

120 cm

115 cm

105 cm

98 cm

Glucose

166 mg/dl

140 mg/dl

120 mg/l

108 mg/dl

Creatinine

0.86 g/dl

0.8 mg/dl

0.85 mg/dl

0.82 mg/dl

GOT/GPT/GGT

20/22/27 U/L

24/33/17 U/L

21/31/22 U/L

21/26/21 U/L

Tryglicerides

193 mg/dl

178 mg/dl

121 mg/dl

110 mg/dl

HDL-cholesterol

46 mg/dl

41 mg/dl

50 mg/dl

53 mg/dl

LDL-cholesterol

100 mg/dl

94 mg/dl

85 mg/dl

82 mg/dl

Total Cholesterol

205 mg/dl

185 mg/dl

167 mg/dl

158 mg/dl

Glycosylated Hemoglobin

7.4%

6.5%

5.8%

5.4%

Blood Pressure

125/75 mm/Hg

120/70 mm/Hg

120/75 mm/Hg

125/70 mm/Hg

Albumin/creatinine

11 mg/g

10 mg/g

10 mg/g

9 mg/g

TSH

0.92 mcgUI/ml

0.98 mcgUI/ml

0.97 mcgUI/ml

0.77 mcgUI/ml

level considered necessary to objectify changes in this
sense is found in 10% , in our patient achieved a decrease
of 20.8%, achieving a good control of type 2 diabetes
mellitus coexisting with morbid obesity.
Nutritional strategies and changes in lifestyle with the
intention of reducing the impact of DM2 associated with
morbid obesity are often ineffective in the long term. In
this sense, bariatric surgery has emerged as almost the
only useful therapeutic alternative for significantly reducing weight in morbidly obese subjects and at the same
time, solve a high percentage of patients DM2. Bariatric
surgery improves obesity and its comorbidities in adults
with complicated morbid obesity [5]. The role of bariatric surgery in this group of patients, with or without the
help of certain drugs is yet to be elucidated [6].
In recent years, the most attractive hypothesis about
the mechanisms by which bariatric surgery may be curative for type 2 diabetes in obese subjects have come from
the hand of understanding the role of gastrointestinal
hormones in obesity and diabetes. The use of exenatideslowed gastric emptying and decreased the patient’s
appetite, thereby helping to reduce body weight [7].
The use of these drugs should be part of a fully integrated program that emphasizes proper diet, exercise and
behavioral modification [8-10].
Exenatide achieved a significant reduction in HbA1c
by 1%, whereas in our study was achieved by 2% and
this decline continued and sustained weight loss with
improvement in cardiovascular risk factors like blood
pressure and lipids. Weight loss was dose dependent and
OPEN ACCESS

progressive [11].

5. Conclusion
Drug therapy for morbid obesity is only acceptable if
done in the framework of a comprehensive program of
weight loss, prevention of comorbidities, including
health education, changes in lifestyles, diet and exercise.
These drug treatments are indicated mainly in obese individuals who do not respond to standard measures. The
role of bariatric surgery, with or without the use of exenatide, is subject to further research to elucidate its role
among the various treatment options for these patients.
Exenatide treatment in patients with morbid obesity may
represent a therapeutic complement of inestimable value,
with minimal side effects (mild nausea and dyspeptic
symptoms) [12-16], cardiovascular protection by improving the lipid profile and glycemic and as an alternative to bariatric surgery.
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