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Abstract

Introduction: Weight gain frequently occurs during treatment for breast cancer. Objective: To evaluate changes in dietary intake and physical
activity in the weight evolution of women on systemic oncologic treatment for breast cancer. Method: The prospective and comparative study
included 89 women submitted to systemic oncologic treatment for breast cancer, grouped according to the occurrence of weight gain in relation
to body weight documented before beginning treatment. Patients were classified as 1) Group with weight gain (those with an increase in body
weight greater than or equal to 2% over pre-treatment weight); 2) Group without weight gain (those who maintained or lost weight during
treatment). We calculated body mass index (BMI) of patients and analyzed their body composition by bioelectrical impedance (BIA). Changes
in food intake, gastrointestinal symptoms, and physical activity level, as well as reductions in muscle and fat mass, were documented. Results:
Tumor staging (p=0.24), use of antineoplastic drugs (p=0.23) and intention of treatment (p=0.61) were no different between the weight gain
group (n=36) and no weight gain group (n=53). No difference was found in anthropometric and BIA data between the groups during oncologic
treatment. Frequency of gastrointestinal symptoms was not different between the groups. However, increased food intake and bed rest, and a
decrease in physical activity level were more frequent among women who gained weight during therapy. Conclusions: Weight gain in women
undergoing systemic oncologic therapy for breast cancer may be, at least in part, caused by higher energy intake and lower physical activity.
Key words: Breast Neoplasms/therapy; Weight Gain; Eating; Exercise.

Resumo

Introdugio: O ganho ponderal ocorre com frequéncia durante o tratamento
oncolégico para o cAncer de mama. Objetivo: Avaliar as mudancas da ingestao
alimentar e da atividade fisica na evolugio ponderal de mulheres sob tratamento
oncolégico sistémico para cAncer de mama. Método: Estudo prospectivo e
comparativo que incluiu 89 mulheres submetidas a tratamento oncoldgico
sistémico para neoplasia mamdria, agrupadas de acordo com a ocorréncia de
aumento ponderal em relagio ao peso corporal documentado antes do inicio
do tratamento. As pacientes foram classificadas em 1) Grupo com ganho
ponderal (aumento >2% em relagio ao peso pré-tratamento); 2) Grupo sem
ganho ponderal (ganho ou manuten¢io do peso durante o tratamento). O
indice de massa corporal foi calculado e a composigio corporal foi determinada
por impedéncia bioelétrica. Foram documentadas mudangas na ingestao de
alimentos e no padrio de atividade fisica, queixas digestivas e alteragdes da
massa corporal muscular e adiposa. Resultados: Os grupos com ganho ponderal
(n=36) e sem ganho ponderal (n=53) foram semelhantes quanto ao estadiamento
tumoral (p=0,24), emprego das classes de drogas antineopldsicas (p=0,23)
e modalidade de tratamento oncolégico (p=0,61). Durante o tratamento
oncolégico sistémico, a composicio corporal foi semelhante entre os grupos de
estudo. Comparadas com o grupo sem ganho de peso, houve maior propor¢ao
de aumento na ingestdo alimentar e de restricio na atividade fisica entre as
mulheres que ganharam peso. Conclusio: O ganho ponderal em mulheres com
neoplasia mamdria em tratamento oncolégico sistémico pode ser atribuido a
maior ingestdo energética e A redugdo na atividade fisica.

Palavras-chave: Neoplasias da Mama/terapia; Ganho de Peso; Ingestao de
Alimentos; Exercicio.

Resumen

Introduccién: Elaumento de peso es frecuente durante el tratamiento oncolégico
para el cdncer de mama. Objetivo: Evaluar los cambios de la ingesta alimentaria
y de la actividad fisica en la evolucién ponderal de las mujeres en tratamiento
oncolégico sistémico para el cdncer de mama. Método: El estudio prospectivo
y comparativo incluy6 89 mujeres sometidas a tratamiento sistémico oncoldgico
por neoplasia mamaria, agrupadas de acuerdo con la ocurrencia de aumento
ponderal en relacién al peso corporal al inicio del tratamiento. Las pacientes
fueron clasificadas en 1) Grupo con ganancia ponderal (22% en relacién al peso
pretratamiento); 2) Grupo sin ganancia ponderal (mantenimiento o pérdida
de peso durante el tratamiento). El indice de masa corporal fue calculado y la
composicién corporal fue determinada por impedancia bioeléctrica. Fueron
documentadas las variaciones en la ingestién de alimentos y el patrén de
actividad fisica, quejas digestivas y reducion en la masa corporal. Resultados:
Los grupos con ganancia ponderal (n=36) y sin ganancia ponderal (n=53) fueron
semejantes cuanto a estadificacién tumoral (p=0,24), empleo de medicamentos
antineopldsicos (p=0,23) y modalidad del tratamiento oncoldgico (p=0,61).
Durante el tratamiento oncolégico, la composicién corporal fue semejante
entre los grupos de estudio. Comparados con el grupo sin aumento de peso, se
observé aumento en la ingestion de alimentos y restriccion en la actividad fisica
entre las mujeres que ganaron peso. Conclusién: El aumento de peso en mujeres
sometidas a tratamiento oncoldgico para cdncer de mama, puede ser atribuido
a mayor ingestién energética y reduccién de actividad fisica.

Palabras clave: Neoplasias de la Mama/terapia; Aumento de Peso; Ingestion
de Alimentos; Ejercicio.
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INTRODUCTION

Breast cancer is the leading cause of cancer mortality
in young and adult women'. It has been demonstrated
that the incidence of breast cancer is associated with
several risk factors, including high body weight and
tumor-specific subtype®. Higher levels of adiposity at the
time of or soon after breast cancer diagnosis are associated
with poor prognosis®, increased local recurrence?, more
complications related to surgery and radiation?, second
primary malignancies’ and cardiovascular disease mortality®.

Substantial weight gain may occur in a high percentage
of patients receiving systemic therapy for breast cancer”?,
although their resting energy expenditure is similar when
compared to healthy women’. In a recent meta-analysis,
weight gain was more pronounced in papers published
until 2000 and has been associated with chemotherapy
regimen antineoplastic using cyclophosphamide,
methotrexate and, 5-fluorouracil®. Although weight gain
during chemotherapy has decreased over time, weight
gain etiology is not well understood, and it deserves
clinical attention. The purpose of this study was to
evaluate changes in dietary intake and physical activity
in the weight evolution of women on systemic oncologic
treatment for breast cancer.

PATIENTS AND METHODS

This prospective, descriptive and comparative
study was approved by the local Institutional Review
Board (approval number 712449) and conducted in an

outpatient Chemotherapy Unit of a public university
hospital from March to October 2017.

SUBJECTS

Data were collected from a convenience sample of
adult women before beginning systemic therapy for
breast cancer, independent of the histological type of
breast cancer, tumor staging, and class of antineoplastic
drugs. We excluded women who were receiving treatment
for less than three months, women with second primary
malignancies, cardiac pacemaker, and those with
Karnofsky Performance Status below 60%!". Patients with
physical, cognitive, or emotional disabilities that could
hinder communication were excluded.

ONCOLOGICAL DATA

An oncologist obtained data on breast cancer stage and
the antineoplastic drug from electronic medical records
(Table 1) The Union for International Cancer Control
(UICC) protocol was used to classify pretreatment clinical
stage (CTNM)"2. Systemic therapy was conducted according
to standard protocols'®!, which consider the cTNM, the
performance status and the expression of three biomarkers:
estrogen receptor (ER), progesterone receptor (PR), and
human epidermal growth factor recepror 2 (HER2). Based
on their mechanism of action, the antineoplastic drugs
were classified in four therapeutic classes: a) monoclonal
antibodies (trastuzumab); b) taxanes (docetaxel and
paclitaxel); ¢) anthracyclines (combinations with doxorubicin
or epirubicin) and d) platin (cisplatin or carboplatin). All

Table 1. Comparison of demographic data, clinical stage, intention of treatment, and class of oncologic drugs between women who gained
weight (weight gain group) and those who did not gain weight (no weight gain group) during systemic oncological treatment for breast cancer

Weight gain group

No weight gain group

(n=36) (n=53) p value
Demographic data
Age [years; median (95%Cl)] 49.7 (45.9-53.5) 49.1 (46.0-52.2) 0.69
Patients > 65 years old (n, %) 4 (11.1) 5 (9.4) 0.80
Clinical TNM staging (n, %)
| 4(11.1) 1(1.9)
Il 13 (36.1) 19 (35.8)
1} 7 (19.4) 16 (30.2) 0.24
v 12 (33.3) 17 (32.1)
Intention of treatment (n, %)
Neoadjuvant/Adjuvant 24 (66.7) 38 (71.7) 061
Palliative 12 (33.3) 15 (28.3) )
Class of oncologic drugs (n, %)
Monoclonal antibodies 14 (38.9) 13 (24.5)
Taxanes 11 (30.6) 17 (32.1) 023
Anthracyclines 8 (22.2) 21 (39.6) ’
Platin 3 (8.3) 2 (3.8)
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patients received intravenous dexamethasone (10 mg diluted
with physiological saline) in compliance with antiemetic
and desensitization protocols. The ones treated with taxanes
and anthracyclines were also given dexamethasone (8 mg)
orally one day before and two days after administration of
the antineoplastic drug, because of the risk of vomiting,.
Patients in stage I, II or III and good performance status
were submitted from six to eight chemotherapy cycles (neo/
adjuvant) according to the treatment protocols. Patients
with HER-2 protein overexpression received chemotherapy
followed by monoclonal antibody for 17 cycles (around 12
months). The ones in stage IV received multiple lines of
chemotherapy, according to the response to and toxicity of
the treatment.

NUTRITIONAL ASSESSMENT

A registered dietitian collected the data. For each
volunteer, height and weight were documented on two
occasions: 1) before beginning treatment; 2) during
systemic oncological treatment, on the same day the
nutrition protocol was applied. Body weight was measured
on an electronic scale for adules (Welmy® W200), with
an accuracy of 100 g and maximum capacity of 200 kg.
Patients were weighed standing up straight, barefoot and
with minimal clothing. The weight change was calculated
by the difference between the weight obtained before
beginning cancer treatment. Weight gain was defined as
an increase of more than 2% in body weight in relation
to the weight before beginning treatment.

Height was measured using a 2.0 m stadiometer and
accuracy of 0.5 cm. Body mass index (BMI, kg/m?) was
classified according to the World Health Organization
classification'® for adult women and the Pan American
Health Organization criteria'® for elderly women.
Bioelectrical Impedance Analysis (BIA) was performed
using Quantum BIA 101° Q-RJL System (Michigan,
USA), according to standard techniques.

Patients were asked about changes in recent food
intake in comparison to usual intake before the therapy.
We applied a questionnaire about gastrointestinal
symptoms — hyporexia, early satiety, dysgeusia, xerostomia,
lesions in the oral cavity, nausea, vomiting, dysphagia or
odynophagia, diarrhea and obstipation — lasting at least
two weeks. Changes in functional capacity were assessed
by self-reported daily physical activity. In addition, muscle
wasting, subcutaneous fat loss and edema were evaluated
by physical examination.

STATISTICAL ANALYSIS
Data analyses were performed using Statistica software
(version 8.0; StatSoft Inc, Tulsa, OK, USA) and statistical
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significance was set at p<0.05. Quantitative variables were
expressed as geometric mean and 95% confidence intervals
(95%Cl); comparisons between groups were assessed by
the Mann-Whitney test. Yates Chi-square test was used
to compare categorical variables.

RESULTS

Eighty-nine women participated voluntarily in this
study. The patients were classified in “weight gain” group
(n=36) or “no weight gain” group (n=53), which included
both patients who maintained and those who lost weight
after the beginning of the therapy. In the weight gain
group, weight increase from usual weight was 8.1%
(95% CI 4.9-11.4). In the no weight gain group, 36%
of women lost weight and 64% maintained body weight
during oncological treatment. There were no statistical
differences in systemic therapy duration [18.1 (95% CI
7.2-29.0) vs. 11.4 (95% CI 5.8-17.0) months, p=0.07] and
concurrent radiotherapy (5.6 vs. 1.9 %, p= 0.35) between
weight gain group and no weight gain group, respectively.
The number of patients under palliative treatment (33.3 vs.
28.3%, p=0.63%) was not different between the groups.

Sixty-three women (71%) had BMI above normal
range before systemic oncological treatment (36%
overweight and 35% obesity) (Table 2). The weight gain
group showed lower weight [69.8 kg (95% CI 63.4-76.2)
vs. 75.2 kg (95% CI170.8-79.6), p=0.06] and BMI [27.8
kg/m?(95% CI 25.5-30.1) vs. 29.4 kg/m? (95% CI 27.8-
31.0), p=0.09] before treatment compared with the no
weight gain group, but this difference was not statistically
significant. There was no difference in weight [75.1 kg
(95% CI 68.5-81.6) vs. 73.8 kg (95% CI 69.0-78.7),
p=0.93], BMI [29.9 kg/m? (95% CI 27.6-32.2) vs. 28.9
kg/m? (95% Cl% 27.1-30.7), p = 0.70], fat-free mass
[65.3% (95% CI 62.6-67.9) vs. 66.0% (95% CI 64.1-
67.8), p=0.91] and fat mass [34.6% (95% CI 31.9-37.3)
vs. 33.9% (95% CI 32.0-35.8), p = 0.91] between women
in the weight gain group and no weight gain group during
the oncological treatment, respectively (Table 2).

Reduction in food intake was more frequent (p =
0.02) in the no weight gain group (13.9 vs. 26.4%),
whereas increase in food intake was more frequent in the
weight gain group (80.6 vs. 52.8%) (Table 3). However,
the frequency of gastrointestinal symptoms, muscle
wasting, subcutaneous fat loss and fluid retention was
not different between the groups. Bed rest and restricted
physical activity were more frequent (p<0.01) among
women with weight gain (86.1 vs. 58.5%). On the other
hand, a higher percentage of women without weight gain
showed none or little change in physical activity (13.8 vs.
41.5%) (Table 3).
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Table 2. Body composition (median and 95% Cl) of women who gained weight (weight gain group) and those who did not gain weight (no
weight gain group) at the time of diagnosis and during systemic oncological treatment for breast cancer

Weight gain group

No weight gain group

(n=36) (n=53) p valve
Pretreatment
Weight (kg) 69.8 (63.4-76.2) 75.2 (70.8-79.6) 0.06
BMI (kg/m?) 27.8 (25.5-30.1) 29.4 (27.8-31.0) 0.09
BMI classification
Low/normal weight (n, %) 14 (38.9) 12 (22.6) 0.10
Overweight/obesity (n, %) 22 (61.1) 41 (77 .4)
During treatment
Weight (kg) 75.1 (68.5-81.6) 73.8 (69.0-78.7) 0.93
BMI (kg/m?) 29.9 (27.6-32.2) 28.9 (27.1-30.7) 0.70
BMI classification
Low/normal weight (n, %) 9 (25.0) 14 (26.4) 0.88
Overweight/obesity (n, %) 27 (75.0) 39 (73.6)
BIA
Fat-free mass (%) 65.3 (62.6-67.9) 66.0 (64.1-67.8) 0.91
Fat mass (%) 34.6 (31.9-37.3) 33.9 (32.0-35.8) 0.91
Total body water (L) 37.9 (35.6-40.3) 36.4 (34.8-38.0) 0.40

BMI: body mass index; BIA: Bioelectrical Impedance Analysis

Table 3. Prevalence of changes in food intake, gastrointestinal symptoms, and functional capacity, loss of muscle and fat mass, and edema in
women who gained weight (weight gain group) and those who did not gain weight (no weight gain group) during chemotherapy for breast cancer

Weight gain group

No weight gain group

(n=36) (n=53) p value

Food intake

Less than usual (n, %) 5(13.9) 14 (26.4)

Unaltered (n, %) 2 (5.6) 11 (20.7) 0.02

More than usual (n, %) 29 (80.6) 28 (52.8)
Gastrointestinal symptoms

Hyporexia (n, %) 7 (19.4) 16 (30.2) 0.25

Early satiety (n, %) 11 (30.6) 24 (45.3) 0.16

Dysgeusia (n, %) 22 (61.1) 34 (64.1) 0.77

Xerostomia (n, %) 26 (72.2) 30 (56.6) 0.13

Lesions in oral cavity (n, %) 17 (47.2) 28 (52.8) 0.60

Nausea (n, %) 26 (72.2) 39 (73.6) 0.89

Vomiting (n, %) 18 (50.0) 24 (45.3) 0.66

Dysphagia/odynophagia (n, %) 11 (30.6) 10 (18.9) 0.20

Diarrhea (n, %) 8 (22.2) 14 (26.4) 0.65

Obstipation (n, %) 13 (36.1) 19 (35.8) 0.98
Functional capacity

Bed rest and restricted physical activity (n, %) 31 (86.1) 31 (58.5) < 0.01

None or little change in physical activity (n, %) 5(13.8) 22 (41.5) ’
Physical examination

Moderate or severe muscle wasting (n, %) 6 (16.7) 12 (22.6) 0.49

Moderate or severe subcutaneous fat loss (n, %) 14 (38.9) 19 (35.8) 0.77

Moderate or severe edema (n, %) 22 (61.1) 26 (49.1) 0.26

DISCUSSION

The present study documented weight gain in 40%
of women with breast cancer during systemic therapy.
However, these patients had lower body weight and BMI
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parameters were not different between the groups after the

therapy. Our findings were consistent with those reporting

that weight gain is common during chemotherapy for

breast cancer®!7?°. In addition, our results concur with



those showing an inverse relationship between body
weight at breast cancer before beginning treatment and
subsequent weight gain®"**. However, a previous study
reported that there were no changes in the percentage of
body fatassessed by BIA in women during chemotherapy
for breast cancer (stage I to IIIA) compared to baseline
values®.

Increase in food intake was more frequent in our
patients that gained weight during the systemic therapy.
Our study concurs with a previous work reporting that
twenty-five percent of patients showed increased appetite
during chemotherapy® that resulted in higher energy
intake than documented in healthy women*. Aversion
to animal protein, especially meat, is described during
chemotherapy for breast cancer”. Despite the lower intake
of protein and fat, there was an increase in carbohydrate
consumption, which implies in a higher energy intake*.
In this study, the frequency of gastrointestinal symptoms
was not different between the groups. Dysgeusia occurs
among patients undergoing neoplastic treatment*®, which
potentially affects food intake and appetite. However,
it is not clear which patients are more prone to taste
alterations in a way that negatively affects food intake?.
Nausea and vomiting were common complaints in our
groups of study (72 and 73%), with a higher prevalence
than that documented in a prospective observational study
of breast cancer patients treated with anthracycline plus
cyclophosphamide (63 and 25.4%)%.

In the present study, bed rest and restricted physical
activity were more prevalent among women with weight
gain in comparison with those who maintained or lost
weight after the beginning of oncological treatment.
Weight gain during chemotherapy has been reported
to be associated with reduction in fat-free body mass®.
Fatigue during and after oncologic treatment can imply in
lower physical activity as a manifestation of impairment
of nutritional status”. Duration and intensity of fatigue
correlate positively with BMI and may be a clinical
manifestation of a pro-inflammatory state due to excessive
body fat®®?!.

The present study has some limitations. Our patients
were not submitted to psychological evaluation. Some
people may eat more in response to psychological distress
associated with a recent diagnosis of cancer'. Also, we
did not analyze changes in body weight ascribed to
menopause”. Serial BIA measurements could provide
additional information on fat mass changes in our
subgroup of women who gained weight. One may
question whether weight gain in our patients was related
to increase in total body water; however, no difference
was found in this measure obtained by BIA or physical
examination. Likewise, weight gain was probably not
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caused by water retention or increased appetite related
to corticosteroids, since both groups received a low-dose
dexamethasone for a short term.

In our study, it is possible that energy intake control
counseling has been made only for those women with
higher body weight at the beginning of breast cancer
treatment. Previous studies have suggested that women
should be advised to prevent weight gain during breast
cancer treatment, even those with adequate body weight at
the time of diagnosis'”. Dietary recommendations include
the intake of a micronutrient-rich diet, low in simple
carbohydrates and total fats®**. In addition to helping
to prevent weight gain, regular physical activities may
reduce common side effects of breast cancer therapy, such
as fatigue, depression and decreased muscle strength®,
since nutritional counseling alone in women who were
undergoing treatment for breast cancer did not prevent
weight gain'”. Our data are in line with others suggesting
the need for a multi-professional approach that included
cognitive behavioral therapy, dietary counseling and
physical activity™.

In conclusion, weight gain in breast cancer patients
undergoing systemic therapy seems to be caused, at
least in part, by increased energy intake and reduced
physical activity. Future studies evaluating longitudinal
measurements of dietary intake and body composition
are needed to confirm these findings.
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