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Abstract

Objective: To verify an association between weight and use of medications that lead to weight gain (MLGP) in a population of obese
patients monitored in the Unified Health System. Methods: This is a retrospective descriptive sectional study with data from medical
records of all patients. patients treated by the University Hospital Multiprofessional Service for obese patients who are candidates
for bariatric surgery. The collection took place from January 2014 to March 2016. A weight-dependent variable, used in the body
mass index (BMI) and degree of obesity and as independent variables of sex, age, education, income, number of diseases, number of
drugs and number of MLGP. The association was calculated using the Ro Spearman correlation and the chi-square test. Results: 102
patients were studied, mostly women (87%), with a mean BMI of 45.9 kg / m2 (min 32.56- maximum 70.98 kg / m2 SD = 6.43). The
main comorbidities were systemic arterial hypertension (65.7%) and osteoarticular disorders (39.2%). The average number of drugs
per patient was 4.3 and the most used class was for the renin-angiotensin system (67.3%). MLGP corresponds to 10.4% of the drugs
used and 27.4% of the patients use them. MLGP patients used an average of 5.8 medications and the most prevalent classes were beta-
blocking agents (60.6%), followed by medications used in diabetes (24.2%). Atenolol and a glibenclamide were the most used MLGP. The
mean BMI of patients who used more than one MLGP was 51 kg / m2. Conclusion: There was no correlation between weight and the
use of MLGP in this population. However, patients who used the MLGP combination had a higher BMI.

Keywords: obesity, drug therapy, weight gain, obesity management.

Medicamentos que levam ao ganho de peso usados por pacientes acompanhados em
servigo de cirurgia bariatrica e metabolica de um hospital universitario

Resumo

Objetivo: Verificar a associacdo entre peso e o uso de medicamentos que levam ao ganho de peso (MLGP) em uma populacdo de
obesos acompanhados no Sistema Unico de Satde. Métodos: Trata-se de um estudo seccional descritivo retrospectivo com dados dos
prontudrios de todos os pacientes atendidos por Servico multiprofissional de Hospital Universitario para pacientes obesos candidatos a
cirurgia bariatrica. A coleta ocorreu de janeiro de 2014 a margo de 2016. A varidvel dependente foi o peso, caracterizado em indice de
massa corporal (IMC) e graus de obesidade e as variaveis independentes foram sexo, idade, escolaridade, renda, nimero de doencas,
numero de medicamentos e nimero de MLGP. A associacdo foi calculada por meio da correlagdo de R6 Spearman e pelo teste do qui-
quadrado. Resultados: Foram estudados 102 pacientes, a maioria mulheres (87%), com IMC médio de 45,9 kg/m2 (min 32,56- max
70,98 kg/m2 DP=6,43). As principais comorbidades foram a hipertensdo arterial sistémica (65,7%) e os distlrbios osteoarticulares
(39,2%). A média de medicamentos por paciente foi de 4,3 e a classe mais usada foi medicamentos para o sistema renina angiotensina
(67,3%). Os MLGP corresponderam a 10,4% dos medicamentos usados e 27,4% dos pacientes faziam uso deles. Os pacientes com
MLGP usaram me média 5,8 medicamentos e as classes mais prevalentes foram as dos agentes beta-bloqueadores (60,6%), seguidos
dos medicamentos usados na diabetes (24,2%). O atenolol e a glibenclamida foram os MLGP mais usados. O IMC médio dos pacientes
que usavam mais de um MLGP foi 51 kg/m2. Conclusdes: N3o houve correlagdo entre peso e o uso de MLGP nessa populagdo. Porém,
pacientes que usavam associa¢do de MLGP apresentaram IMC mais altos.

Palavras-chave: obesidade, tratamento farmacoldgico, ganho de peso, manejo da obesidade.
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Introduction

Obesity is a disease with multi-factorial origin and can be defined
as the accumulation of generalized fat, which causes harm to
health and which, due to its growth in recent decades, has been
treated as a health problem?®. Obesity is directly related to the
emergence of health problems like systemic arterial hypertension
(SAH), diabetes, and dyslipidemia, among others, which decrease
the quality of life of individuals, in addition to generating greater
mortality?3.

According to the World Health Organization (WHO), obesity
affects approximately 40% of the adult population and 30% of
the child population?; there are 672 million obese adults and
164 million obese children and adolescents worldwide®. In Brazil,
19.8% of the population is obese, with a higher prevalence among
women, and 55.7% of the Brazilians are overweight®.

It is estimated that around 80 thousand people die annually in
Brazil from diseases related to obesity. The treatment of these
diseases leads to a considerable increase in health spending
to the country. The Public Health System (Sistema Unico de
Saude, SUS) spent RS 25,404,454.87 on the treatment of obesity
between 2008 and 2011, a figure which represents an increase of
RS 16,260,197.86 in this period’.

In this scenario, the demand for treatments for obesity and
related diseases has intensified in recent years and, although
pharmacotherapy is used to improve medical conditions,
medications can be associated with a wide variety of adverse
effects, including weight gain®.

Many drugs used to treat obesity-related comorbidities can
influence weight gain or the exacerbation of weight gain in
susceptible individuals®. The mechanisms involved in the effects
on weight are poorly understood but may involve changes
in food intake, energy expenditure, and even lipogenesis or
adipogenesis'®. The difficulty in weight loss or weight gain during
the treatment of obesity is related to worse health results?, like
higher mortality.

Given the above, the present study aimed to verify the association
between weight and the use of weight-gaining medications
(WGMs) in a population of obese patients monitored in an
outpatient clinic of the Public Health System.

Methods

This is a cross-sectional and descriptive study that followed
the recommendations of STROBE! for reporting observational
studies. The data were collected from the medical records
of patients treated by the Bariatric and Metabolic Surgery
Service of the University Hospital of Western Parana (Servico
de Cirurgia Baridtrica e Metabdlica do Hospital Universitdrio
do Oeste do Parand, SCBM-HUOP) in Cascavel-PR, Brazil. It is a
multi-professional outpatient clinic for patients diagnosed with
obesity and designated by the regional health department for the
treatment, and when indicated to the bariatric surgery.

All the patients treated by the service from January 2014 to
March 2016 were included in the study. The medications data
came from pharmaceutical interviews, which were carried out
individually. The patients were characterized according to gender,
age, schooling, income, weight by the Body Mass Index (BMI),
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number of comorbidities, number of drugs in use, and number of
weight-gaining medications (WGMs). The medications were also
classified into the second and fifth levels from the Anatomical
Therapeutical Chemical (ATC) Classification of the WHO.

Schooling was classified as illiteracy, less than 5 years, 5 to 12
years, and over 12 years of study. Family income was classified
as less than 3 minimum wages, 3 to 5 minimum wages, and more
than 5 minimum wages. The BMI was calculated according to the
following formula: BMI = Weight/(Height)? and later classified in
degrees of obesity according to the WHO?*?, Grade 1 (BMI 30-34.9
kg/m2), Grade 2 (BMI 35-39.9 kg/m2), and Grade 3 (BMI > 40.0
kg/m?2).

For the classification of the WGMs, a list of drugs was built
based on the 2016 Brazilian Obesity Guidelines® and the 2013
Australian Guidelines for the clinical practice for overweight and
obesity in adults, adolescents, and children®. The list of WGMs
were composed of 21 drugs that were included in the guidelines,
which there was scientific evidence of their participation in the
weight gain of patients in treatment (amitriptyline, nortriptyline,
clozapine, olanzapine, quetiapine, gabapentin, risperidone,
lithium, valproate of sodium, chlorpromazine, anabolic
steroids, prednisone, propranolol, atenolol, chlorpropramide,
glibenclamide, glimepiride, glipizide, insulin, pioglitazone, and
tolbutamide).

The data were collected and tabulated in an Excel® spreadsheet
and analyzed by R software, version 3.3.114. The level of
statistical significance was 5% (p<0.05), and the dependent
variable was weight, characterized by BMI and degrees of obesity.
The independent variables were gender, age, schooling, income,
number of diseases, number of drugs, and number of WGMs.
For the numerical variables, the association was calculated using
Spearman’s Rho correlation, which is employed to the variables
without normal distribution; and the chi-square test was
performed to the categorical variables.

The study was approved by the Research Ethics Committee of
the State University of Western Parana (Universidade Estadual
do Oeste do Parand, UNIOESTE), under opinion No. 1,180,202 of
2015.

Results

One hundred two patients were studied, mostly women (87%)
with a median age of 41 years old (min. 17- max. 69), with a
mean BMI of 45.98 kg/m2 (min. 32.56- max. 70.98; SD = 6.43),
with five to twelve years of study (61.7%), and an income equal to
or less than 3 minimum wages (61.7%). The main comorbidities
found were systemic arterial hypertension (SAH) (65.7%) and
osteoarticular disorders (39.2%) (Table 1).

The patients using WGMs corresponded to 27.4% of those
surveyed, mostly (86.7%) was women with a median age of 46.5
years old (min. 26- max. 69), a mean BMI of 45.54 kg/m? (min.
35.2- max. 63.9; SD = 6.37), with 5 to 12 years of study (60.7%),
and anincome equal or less than 3 minimum wages (71.4%) (Table
2).

The mean number of diseases was 3.8 (SD = 2) per patient
and 4.8 (SD = 1.8) in patients using WGMs. The association of
comorbidities with obesity was found in 96.1% of the individuals
studied, with 73.5% presenting more than three associated
comorbidities. The patient who had more health problems apart
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Table 1. Characterization of the study population according to sociodemographic characteristics, diseases, and pharmacotherapy.

Cascavel, Parana-Brazil, 2016.

Patients using weight-gaining

Data Obese patients medication p value
Sociodemographic characteristics (N=102) (N=28)

Gender % (n)

Female 87.2 (39) 85.7 (24) 0.6702
Male 12.8 (13) 14.3 (4)

Age % (n)

<30 years old 8.8 (9) 7.1(2) 0.0378
30-50 years old 63.7 (65) 53.6 (15)

>50 years old 27.5(28) 39.2 (11)

Schooling % (n)

Illiterate 1.9(2) -

<5 years of study 23.5(24) 35.7 (10) 0.9452
5-12 years of study 61.8 (63) 60.7 (17)

>12 years of study 12.8 (13) 3.6 (1)

Income in minimum wages'% (n)

<3 61.8 (63) 71.4 (20) 09595
3t05 26.5(27) 25.0(7)

>5 11.7 (12) 3.6(1)

Condition profile (N=379) (N=136)

Media (SD) of comorbidities/patient 3.8 (2.0) 4.8(1.8)

Condition types % (n)

Systemic arterial hypertension 65.7 (67) 89.3 (25)

Osteoarticular disorders 39.2 (40) 57.1(16)

Gastric disorders 39.2 (40) 39.3(11)

Anxiety 35.3(36) 42.8(12)

Diabetes 34.3(35) 53.6 (15)

Dyslipidemia 34.3(35) 39.3(11) 0.1265
Respiratory disorders 27.4(28) 21.4 (6)

Depression 25.5(26) 28.6 (8)

Steatosis 18.6 (19) 28.6 (8)

Hypothyroidism 11.8 (12) 17.8 (5)

Heart disease 6.9 (7) 14.3 (4)

Renal problem 2.0(2) -

Others 31.4(32) 39.3(11)

Pharmacotherapy (N=394) (N=165)

Medications

Patients in use % (n) 89.2 (91.0) 100.0 (28.0) 0.3439
Mean number per patient (SD) 4.3(2.7) 5.9(2.4)

Weight-gaining medications

Patients in use % (n) 27.4(28.0) 100.0 (28.0) 0.2275
Mean number per patient (SD) 0.3(0.1) 1.2 (0.5)

1 Mean minimum wage in the study period: USD 255.50.

from obesity reported eleven pathologies. A negative correlation
was found between BMI and age. The other associations were not
significant (Table 1).

The patients used 394 drugs with a mean of 4.3 per patient and
5.9 in patients using WGMs. There were 77 different drugs, and
the most used classes were the agents that act on the renin-
angiotensin system (C09) (56.9%), followed by diuretics (CO3)
(50%), and the most commonly found medication was omeprazole
(38.2%) (Table 2).

Thirty-three WGMs (8 different drugs) were found, corresponding
to 8.8% of the total drugs, which 60.6% were beta-blocking agents

(CO7), 24.2% were drugs used in diabetes (A10), 9.1% were
psychoanaleptics (NO6), and 6.1% corresponded to others. The
most used WGM was atenolol (45.5%) followed by glibenclamide
(15.1%), propranolol (12.1%), insulin (9.1%), nortriptyline (6.1%),
and others (12.1%).

The association of WGMs was found in four patients (14.3%), two
of them using 3 WGMs, and the other two using 2. The mean
BMI of the patients who used more than one WGM was 51 kg/m?
(result presented only in the text).
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Table 2. Medications used by SCBM-HUOP patients classified according to the 2" and 5™ levels of the ATC in Cascavel, Parana-Brazil, 2016.

Patients in use

Total medications

Data (N=91) (N=394) Literature findings that support weight gain
% (n) % (n)

2nd level of the ATC classification

C09 - Agents acting on the renin-angiotensin system 63.7 (58) 14.7 (58)

C03 — Diuretics 56.0 (51) 12.9 (51)

A02 - Medications for acid-related disorders 43.9 (40) 10.1 (40)
[Pioglitazone (2-3.9 kg), rosiglitazone (1.2-5.3

A10 - Medications for diabetes 43.9 (40) 10.1 (40) kg), chlorpropamide (2.6-5.3 kg), tolbutamide
(1.6-2.8 kg), and insulin (0.4-4.8 kg)]®*.
Highlight for antidepressants: [amitriptyline (0.4—

NO6 - Psychoanaleptics 35.2 (32) 8.1(32) 7.3 kg), nortriptyline (0.3—4.1 kg), citalopram (-0.1
to +7.1 kg)]®*.

C10 - Lipid-modifying agents 26.4 (24) 6.1 (24)

CO7 - Beta blocking agent 24.2(22) 5.6 (22) 5?3”;;';}!,&05 to +3.4 kg), propranolol (-0.5 to

GO03 - Sex hormones and system modulators 18.7 (17) 3(17)

BO1 - Antithrombotic agents 12.1(11) 2.8 (11)

CO08 - Calcium channel blockers 11.0 (10) 3(10)

HO3 - Thyroid therapy 11.0 (10) 2.3 (10)
[NO5 Psycholeptics - antipsychotics and mood
stabilizers: chlorpromazine (gain of 0.6-15.9 kg),
clozapine (gain of 4.5-16.2 kg), olanzapine (gain

Other classes 86.8 (79) 20.0(79) of 3.6-10.2 kg) and lithium (gain of 1.1-9.9 kg)]
815 Corticosteroids (use = 3 months): [prednisone
(1.7-5.8 kg), prednisolone (1.5-4.4 kg), and
cortisone (1.5-8.4 kg)] &.

5th level of the ATC classification

Omeprazole 42.8 (39) 9(39)

Hydrochlorothiazide 36.3 (33) 4 (33)

Losartan 34.1(31) (31)

Metformin 30.8 (28) 1(28)

Simvastatin 25.3 (23) 5.8 (23)

Fluoxetine 22.0(20) 1(20)

Contraceptive 18.7 (17) 4.3 (17)

Atenolol 17.6 (16) 1(16) [Atenolol (-0.5 to +3.4 kg] &%

Enalapril 17.6 (16) 4.1 (16)

Other medications 9.9 (9) 43.4 (171)

Discussion 35 and 65 years old®. In Brazil, in addition to the female gender,

The study found a negative correlation between BMI and age,
showing that younger patients had a higher BMI. The mean BMI
(45.98 kg/m?) is similar to the results of SUS outpatients! (45.75 kg/
m?, but higher means were observed in other studies®?. This result
characterizes the studied patients as an obese young population
with a high BMI in search of a complex health treatment: bariatric
surgery®. In Brazil and worldwide, the growth of obesity among
children and young people has been documented by population-
based surveys>*. Several years of exposure to excess and weight
gain have led this group to enter adult life already obese and with
a high BMI*,

Women around 40 years of age are the majority of the patients
studied and users of WGMs, a reality in agreement with the more
significant presence of women among the obese population
in Brazil***?° and the world®. The obesity rate of the Brazilian
population went from 11.8% to 19.8% between 2006 and 2018,
with a higher prevalence in women (20.7%) (men 18.7%), between

obesity is also associated with lower income and low schooling®%.

This and other studies show lower-income and low schooling as a
characteristic of obese patients*9%,

The main comorbidity found was SAH, the most prevalent disease
in obese patients*>°. The more prolonged and severe obesity,
the higher the propensity of the patient to develop arterial
hypertension?!. Diabetes was the fifth most prevalent comorbidity,
a result similar to other studies'’?°. The management of the obese
patient becomes much more complicated when there are multiple
associated diseases??, mainly diabetes and psychiatric diseases,
and their treatments that lead to weight gain®.

The mean number of 4.3 drugs demonstrates the polypharmacy
that is common in patients with obesity®*. Renin-angiotensin
system inhibitors and diuretics were the most used drug classes
in this study and also the most prevalent in pre- and post-bariatric
surgery patients?. Such classes are the frontline in the treatment
of SAH?, the most present comorbidity.
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The WGMs were used by 27.4% of the patients, and, to date,
no studies were found in Brazil which evaluate the use of these
drugs to comparison purposes. These patients used, on average
(5.9), more medications than the others, and when there was the
association of more than one WGM, the mean BMI went from
45.5 to 51 kg/m?, signaling the effect of these drugs on the weight
gain of the patients®.

Among the WGMs, the most prescribed classes (beta-blockers
and drugs used in diabetes) deserve attention to their obesogenic
effect and highly prevalent drugs worldwide®. The most commonly
used medication in general was omeprazole and its use may be
associated with gastric symptoms, the third health complaint
most cited by the patients studied. Gastroesophageal reflux
is a prevalent symptom in obese patients?®* and also for its use,
although controversial and not recommended in the long term?, to
decrease gastric discomfort in patients using various medications.

The main limitations of this article are related to the cross-sectional
design, in which the temporality and causality is compromised, to
the case series that included a small number of patients from a
single service, which affects the representativeness of the results,
and to the measurements of weight, measures, and BMI that
were made by the service, which can lead to measurement and
classification errors. However, it carries the qualities of not having
any studies on the use of WGMs in Brazil, that the studied patients
belong exclusively to the SUS and are attended in an exclusive
multidisciplinary clinic for the care of obese patients, and of adding
data to the discussion about care with the choice of medications
to treat comorbidities in the obese patient.

Due to the obesogenic effects of the WGMs and to the difficulties
encountered for long-term weight loss, the evaluation of the
weight gain potential associated with drug treatment has
particular importance. The recommendation®?*? is that every time
a weight-gaining medication needs to be prescribed, it must be
accompanied by others that lead to weight loss or which, at least,
do not alter weight with its use.

Conclusion

Approximately one-third of the patients studied were using
WGMs, a considerable proportion of obese patients exposed to
medication-related weight gain. There was no correlation between
weight gain and the use of WGMs in this population. However,
patients with an association of WGMs had a higher BMI, signaling
the potential effect of these drugs on weight gain and the need for
clinical evaluation. Physicians and pharmacists need to be aware
of replacing, when possible, WGMS with drugs that do not affect
weight, especially in individuals who are already overweight or
obese.
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