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ABSTRACT 
Introduction: Oral cavity cancer is considered a public health problem worldwide. Malnutrition is prevalent in this population, increasing 
morbidity and mortality. Supplementation with eicosapentaenoic acid has been proposed to reverse protein catabolism and modulate 
inflammatory processes. Objective: Assess the effect of supplement with eicosapentaenoic acid in the weight and lean mass of patients 
with oral cavity cancer. Method: Clinical trial conducted with patients in oncologic pretreatment. The patients were randomized to receive 
nutritional supplement with eicosapentaenoic acid (2 g/day) or placebo. Nutritional parameters (weight, height, body composition and 
food intake) were assessed at baseline (T0) and after 4 weeks of supplementation (T1). The paired t-test or Wilcoxon test were used in 
intragroup comparisons. Associations between categorical variables were verified using the χ² or Fisher Exact test. Logistic regression was 
applied to identify the chance of weight loss. Differences were considered significant at p <0.05. Results: It was not observed significant 
difference on nutritional parameters between the groups after intervention. However, considering each group at the beginning and at the 
end of the study, it was observed that patients in the control group presented significant weight loss (T0: 57.2 kg x T1: 56.4 kg), reduction 
in the body mass index (T0: 22.6 kg/m2 x T1: 22.0 kg/m2), fat mass (T0: 17.3 kg x T1: 15.3 kg) and arm circumference (T0: 27.4 cm x 
T1: 26.8 cm). Those who received supplement with eicosapentaenoic acid had 80% less chance of losing weight (95% CI: 0.045-0.860; 
OR: 0.19). Conclusion: This trial yielded data suggesting that patients with oral cavity cancer can benefit from eicosapentaenoic acid-
containing nutritional supplement in oncologic pretreatment. Registration number: U1111-1177-3678.
Key words: Neoplasms/drug therapy; Dietary Supplements; Eicosapentaenoic Acid/administration & dosage; Body Composition/drug 
effects; Nutritional Status.

RESUMO
Introdução: O câncer de cavidade oral é considerado um problema de saúde 
pública no mundo. A desnutrição é prevalente nessa população, aumentando 
a morbimortalidade. A suplementação com ácido eicosapentaenoico tem sido 
proposta para reverter o catabolismo proteico e modular processos inflamatórios. 
Objetivo: Avaliar o efeito do suplemento nutricional enriquecido com ácido 
eicosapentaenoico no peso corporal e massa magra de pacientes com câncer de 
cavidade oral. Método: Ensaio clínico realizado com pacientes em pré-tratamento 
oncológico. Os pacientes foram randomizados para receber suplemento 
nutricional com ácido eicosapentaenoico (2 g/dia) ou placebo. Os parâmetros 
nutricionais (peso, estatura, composição corporal e ingestão alimentar) foram 
avaliados no início (T0) e após quatro semanas de suplementação (T1). O 
teste-t pareado ou de Wilcoxon foram usados nas comparações intragrupos. 
As associações entre as variáveis categóricas foram verificadas por meio do teste 
do χ² ou Exato de Fisher. A regressão logística foi aplicada para identificar a 
chance de perder peso. As diferenças foram consideradas significativas quando 
p<0,05. Resultados: Não foi observada diferença significativa nos parâmetros 
nutricionais entre os grupos após a intervenção. No entanto, considerando cada 
grupo no início e no final do estudo, observou-se que os pacientes do grupo 
controle apresentaram perda de peso significativa (T0: 57,2 kg x T1: 56,4 kg), 
redução no índice de massa corporal (T0: 22,6 kg/m2 x T1: 22,0 kg/m2), massa 
gorda (T0: 17,3 kg x T1: 15,3 kg) e circunferência do braço (T0: 27,4 cm x 
T1: 26,8 cm). Aqueles que receberam suplemento com ácido eicosapentaenoico 
tiveram 80% menos chance de perder peso (95% IC: 0,045-0,860; OR: 0,19). 
Conclusão: Este estudo produziu dados que sugerem que pacientes com câncer 
de cavidade oral podem se beneficiar com o uso de suplemento nutricional 
contendo ácido eicosapentaenoico no pré-tratamento oncológico. Número de 
Registro: U1111-1177-3678. 
Palavras-chave: Neoplasias Bucais/tratamento farmacológico; Suplementos 
Nutricionais; Ácido Eicosapentaenoico/administração & dosagem; 
Composição Corporal/efeitos dos fármacos; Estado Nutricional.

RESUMEN
Introducción: El cáncer de la cavidad oral se considera un problema de salud 
pública en todo el mundo. La desnutrición prevalece en esta población, lo que 
aumenta la morbilidad y la mortalidad. Cuando la desnutrición se asocia con la 
anorexia, el aumento del gasto energético y la inflamación se denomina caquexia. 
Se ha propuesto la suplementación con ácido eicosapentaenoico para revertir el 
catabolismo proteico y modular los procesos inflamatorios. Objetivo: Evaluar el 
efecto de un suplemento nutricional enriquecido con ácido eicosapentaenoico 
sobre el peso corporal y la masa magra de pacientes con cáncer de cavidad oral. 
Método: Ensayo clínico realizado con pacientes sometidos a tratamiento previo 
al cáncer. Los pacientes fueron asignados al azar para recibir un suplemento 
nutricional con ácido eicosapentaenoico (2 g/día) o placebo. Los parámetros 
nutricionales (peso, altura, composición corporal e ingesta alimentaria) se 
evaluaron al inicio del estudio (T0) y después de 4 semanas de suplementación 
(T1). En las comparaciones intragrupo se utilizó la prueba t pareada o de 
Wilcoxon. Las asociaciones entre variables categóricas se verificaron mediante 
la prueba de la χ² o la prueba exacta de Fisher. Se aplicó regresión logística 
para identificar la posibilidad de perder peso. Las diferencias se consideraron 
significativas en p<0,05. Resultados: No hubo diferencias significativas en 
los parámetros nutricionales entre los grupos después de la intervención. Sin 
embargo, considerando cada grupo al principio y al final del estudio, se observó 
que los pacientes en el grupo de control tenían una pérdida de peso significativa 
(T0: 57,2 kg x T1: 56,4 kg), reducción en el índice de masa corporal (T0: 22,6 
kg/m2 x T1: 22,0 kg/m2), masa grasa (T0: 17,3 kg x T1: 15,3 kg) y circunferencia 
del brazo (T0: 27,4 cm x T1: 26,8 cm). Aquellos que fueron suplementados 
con ácido eicosapentaenoico tenían 80% menos probabilidades de perder peso 
(95% IC: 0,045-0,860; OR: 0,19). Conclusión: Este estudio produjo datos 
que sugieren que los pacientes con cáncer de la cavidad oral pueden beneficiarse 
del uso de un suplemento nutricional que contenga ácido eicosapentaenoico 
en el tratamiento previo al cáncer. Número de registro: U1111-1177-3678. 
Palabras clave: Neoplasias de la Boca/tratamiento farmacológico; Suplementos 
Dietéticos; Ácido Eicosapentaenoico/administración & dosificación; Composición 
Corporal/efectos de los fármacos; Estado Nutricional.
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INTRODUCTION

Malignant tumors in oral cavity form a significant part 
of the solid human tumors, corresponding to 30% of head 
and neck neoplasm cases1,2. Data from GLOBOCAN3 
indicate the occurrence of 354,864 new cases of oral 
cavity cancer in the world, and mortality reached 177,384 
cases. In Brazil, the National Cancer Institute José Alencar 
Gomes da Silva4 estimated the occurrence of 11,180 new 
cases of oral cavity cancer in men and 4,010 new cases in 
women in 2020.

About 35% to 60% of the patients with head and 
neck cancer are malnourished at the moment of the 
diagnosis due to tumor-related metabolic alterations, 
eating difficulties caused by obstructions or anorexia 
and cancer-associated cachexia5-7. Malnutrition severe 
condition is associated with progressive and involuntary 
weight loss, intense consumption of muscular and 
adipose tissue, expansion of extracellular water, immune 
dysfunctions, and metabolic alterations due to production 
of proinflammatory cytokines8. 

The alterations in body composition reflect on the 
patient’s functionality and survival. Lean mass losses are 
associated with loss of strength, pulmonary, and cardiac 
function and varies across cancer types (5% to 89%) and 
in tumors of the respiratory and gastrointestinal tract these 
figures are higher9. The nutritional status of patients who 
start the treatment with malnutrition worsens even more 
along the treatment. This could cause increased toxicity 
and lower clinical response to the treatment, diminishing 
the survival and quality of life10.

However, the clinical relevance of malnutrition in 
cancer patients is usually neglected, and only those in a 
more advanced stage received some kind of nutritional 
support. Nutritional evaluation must be part of the entire 
treatment and nutritional intervention should be initiated 
early5,11,12. Conventional nutritional support is efficient to 
increase food intake, however, it has not showed benefits 
regarding global survival13,14. 

Eicosapentaenoic acid (EPA), an omega-3 
polyunsaturated fatty acid, has been receiving attention 
due to its potential effect as anti-inflammatory, capable of 
improving the nutritional status. EPA has anti-inflammatory 
properties, regulating the production of pro-inflammatory 
cytokines and the acute phase response negatively. In animal 
models, it inhibits tumor growth, reduces the production 
of proteolysis inducing factor, improves food ingestion 
and prevents anorexia15,16. However, these results remain 
contradictory in studies with humans.

EPA incorporation in tumor cells membranes and 
in the immune system alters their fluidity, expression of 
receptors, signal transduction, intracellular interaction, 

enzyme activity associated with membranes and 
production of pro-inflammatory eicosanoids17,18. EPA 
affects lean mass in different ways, including effects 
over proteolysis, protein synthesis, and through indirect 
mechanisms which can cause attenuation, maintenance 
and increase of lean mass19,20. 

The studies that assess the effects of EPA are usually 
performed with subjects during or after the oncologic 
treatment; however, information about its effects on pre-
treatment when the disease presents intense metabolic 
activity are scarce. Considering the high prevalence of 
malnutrition and loss of muscle mass that occurs at 
the beginning of the treatment and the importance of 
nutritional status in clinical oncologic outcomes, this 
study aimed to assess the effect of nutritional EPA-
enriched supplement in the lean mass and body weight 
of patients with oral cavity cancer before chemotherapy, 
radiotherapy or surgery. 

METHOD

SELECTION OF PATIENTS
Randomized, controlled clinical trial performed 

between July 2014, and November 2015 conducted in 
patients with diagnosis of oral cavity cancer, admitted 
in the Nutrition Ambulatory of the National Cancer 
Institute Jose Alencar Gomes da Silva (INCA). The 
inclusion criteria were patients of both genders with 
histopathological diagnosis of oral cavity cancer, aged 
between 40 and 75 years old, and nutritional diagnosis 
of malnutrition21,22 or nutritional risk23. Patients with 
thinness (regardless of grade) in the body mass index 
(BMI) classification were classified as malnourished21,22. 
Nutritional risk was defined according to the presence 
of one or more of the following criteria: ≥ 10% weight 
loss at 6 months, dietary intake <75% of the daily 
requirements for a period of five consecutive days, and/
or the presence of symptoms that could interfere with 
the food intake. Patients that met one or more of these 
criteria were classified as at nutritional risk23. Nutritional 
diagnosis of overweight (overweight or obese) does not 
invalidate the participation in the study, as long as the 
criteria adopted for nutritional risk are met. The exclusion 
criteria were presence of diabetes mellitus, liver and kidney 
diseases, and previous treatments as chemotherapy and/
or radiotherapy for any kind of neoplasm. 

ETHICS
In compliance with the requirements of the Declaration 

of Helsinki and Resolutions number 466/201224 and 
number 510/201625 of the National Health Council for 
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research involving human beings, the study was submitted 
to the Institutional Review Board of the INCA, with 
favorable opinion on June 27th, 2014, under number 
700,919. All the patients included in the study signed 
the informed consent form. This study was inscribed in 
the Brazilian Registry of Clinical Trials (ReBEC U1111-
1177-3678).

DESIGN OF THE STUDY
The patients were randomized through Web-based 

randomization into two groups: a control group (C) 
received hypercaloric and hyperproteic supplement 
during 4 weeks; and an intervention group (EPA) received 
hypercaloric and hyperproteic EPA-enriched supplement 
from fish oil (2 g) for the same period. The nutritional 
supplements were isocaloric and isoproteic (Table 1).

histological type, staging, comorbidities, and medical 
history). The patients were assessed in the first visit (T0) 
and 4 weeks after intervention (T1).

BODY COMPOSITION
Body composition was evaluated through bioelectrical 

bioimpedance analysis (BIA) on a tetrapolar equipment 
Biodynamics Model 450, according to a standardized 
technique27. The measurement of phase angle (PA) 
was given by BIA, and standard phase angle (SPA) was 
obtained through the equation SPA=PA-(average PA)/
SD, in which PA is subtracted from the average PA of 
the healthy population and divided by the correspondent 
standard deviation28. 

Body compartments were evaluated through arm 
circumference (AC), triceps skinfold (TSF), and arm 
muscle circumference (AMC). AC was measured with 
an inelastic measuring tape in the middle point between 
the acromion of the scapula and the ulna olecranon. 
TSF was measured using the adipometer Lange Skinfold 
Caliper29. AMC was obtained through the equation: 
AMC(cm)=AC(cm)-πTSF(mm) and compared with the 
values established by Frisancho30. 

SAMPLE SIZE CALCULATIONS
The sample size was calculated for 90% of statistical 

power to detect a difference of body weight of 1.0 kg. 
It was assumed a standard deviation of 4.5 kg, based on 
Fearon et al.31 investigation. The minimum sample size 
was 46 patients, with an increase of 15% for possible 
follow-up losses, resulting in 53 patients.

STATISTICAL ANALYSIS
Statistical processing and analysis were performed 

in the Statistical Package for the Social Sciences (SPSS) 
software, version 20.0 (SPSS Inc., Chicago, USA). The 
primary analysis was conducted on an intent-to-treat 
principle (ITT), including every subject randomized 
according to randomized treatment assignment. It ignored 
noncompliance, protocol deviations, withdrawal, and 
anything that happens after randomization32.

Shapiro-Wilk test was used to verify the normality 
of the variable’s distribution. Categorical variables 
were expressed as absolute or relative frequencies, and 
continuous variables, as mean and standard deviation or 
median, minimum and maximum. The paired t-test was 
used for intragroup analysis at T0 and T1 for parametric 
variables. For nonparametric variables, the Wilcoxon Test 
was used. For the comparison between the C group and 
EPA, T-Test for parametric variables and Mann–Whitney 
test for nonparametric variables were used. χ² or Fisher 

Table 1. Nutritional composition of the supplements

Components

Hypercaloric 
and 

hyperproteic 
EPA-enriched 
supplement 

Hypercaloric 
and 

hyperproteic 
supplement 

control

Calories (kcal) 562.0 595.3

Protein (g) 30.0 31.0

Carbohydrate (g) 80.0 75.6

Fiber (g) 9.2 -

Lipids (g) 11.4 18.9

EPA (g) 2.0 -

Polyunsaturated 

fatty acids (g)

5.2 3.5

Monounsaturated 

fatty acids (g)

2.2 4.7

Saturated fatty 

acids (g)

3.0 10.8

Diets were calculated individually at baseline and after 
4 weeks, in order to meet the nutritional needs of each 
patient. Energy and protein requirement calculations 
were carried out in accordance with ESPEN Guidelines’ 
Recommendation26. The energy and protein content 
from the nutritional supplement were considered in the 
calculation of the diet. The consistency of the prescribed 
diet was appropriate to each patient’s tolerance.

The adherence to the supplementation was evaluated 
weekly through phone calls and in the return visits after 
4 weeks of intervention, when the patients should return 
the supplement that had not been used. Clinical and 
sociodemographic data were collected from medical 
records and recorded in a specific form (gender, age, 
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Exact Test was used to test the association of categorical 
variables. Logistic regression was applied to identify 
the possible confounding factors. Delta (∆) was used 
to identify variations of weight and lean mass between 
the baseline and the end of the study. The results were 
considered significant when α ≤ 0.05, with a confidence 
interval (CI) of 95%.

RESULTS 

Sixty-four (64) patients with oral cavity cancer 
in antineoplastic pretreatment were included and 
randomized to the study (n=32/group). From those, 11 
were subsequently excluded: for not returning to the 
second visit (n=3), beginning of oncologic treatment 
(n=7), and transference to another unit (n=1). Fifty-three 
patients (n=24 group C; n=29 group EPA) concluded the 
study (Figure 1). 

The most frequent tumors in the population were: 
tongue (49%), floor of the mouth (18.8%), and gum 
(13.2%). Most of the patients presented advanced 
staging (75% of C group; 79% of EPA group). As for the 
histopathological diagnosis, 96.6% were squamous cell 
carcinoma and 3.4%, adenoid cystic carcinoma.

Seventy nine percent of all patients had already changed 
the diet consistency in the first appointment, and 3.8% 
were using nasoenteral feeding catheter. The symptoms 
of nutritional impact, before and after intervention in 
both groups, were: odynophagia (64.2%), difficulty 
in deglutition (60.4%), sialorrhea (50.9%), intestinal 

Figure 1. Patient assignment in groups and loss of follow up (baseline to fourth week)

constipation (41.5%) and difficulty in mastication (34%). 
The dietary supplements were well tolerated by both 
groups, since there were no adverse events associated with 
their use. Symptoms reported were considered due to the 
progression of the disease. 

The groups were comparable, since it was not observed 
any significant difference between the evaluated variables 
at baseline (Table 2). Weight loss was found in the 
evaluated population. In the first appointment, 62.5% 
of the patients in C group reported some weight loss, 
whereas in EPA group, this complication was significantly 
greater (89.6% of the population). Groups C and EPA 
had a similar median initial weight loss, corresponding to 
8.3 kg (4.3-14.5kg) and 6.9 kg (0.6-17.5kg), respectively. 
This loss corresponded to 14.2% of the usual weight in C 
group, and 13% in EPA group. Those who lost 10% or 
more of their usual body weight during six months were 
classified as severe weight loss. However, the groups did 
not present differences regarding the severity of weight 
loss. According to BMI, 50% of the patients in C group 
were initially classified as eutrophic, 25% presented 
some degree of underweight/malnutrition, and 25% 
were overweight; in EPA group, 48.3% of the patients 
were eutrophic, 44.8% had some degree of underweight/
malnutrition, and 6.9% were overweight. Regarding 
the evaluation of AMC according to gender and age 
percentiles, 12.5% of the patients in C group presented 
depletion, and 37.5%, severe depletion. In EPA group, 
20.7% of the patients had depletion, and 48.3% had 
severe depletion (non-significant difference). 
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Table 2. Baseline characteristics of groups C and EPA

ƗValues expressed in median (range). BMI: body mass index; LM: lean mass; 
FM: fat mass; PA: phase angle; SPA: standardized phase angle; BMR: basal 
metabolic rate; AC: arm circumference; TSF: triceps skinfold; AMC: arm 
muscle circumference.

Variables C (n=24) EPA (n=29)

Age (years) 53.3 ± 8.8 57.28 ± 9.1

Gender 

Male (n/%) 17 (70.8) 25 (86.2)

Female (n/%) 7 (29.2) 4 (13.8)

Stage of 
disease (n/%)

I 3 (12.5) 1 (3.4)

II 3 (12.5) 5 (17.2)

III 1 (4.2) 7 (24.1)

IVa 15 (62.5) 12 (41.4)

IVb 2 (8.3) 4 (13.8)

Smoker (n/%) 19 (79.2) 28 (96.5)

Time (years) 32.8 ± 12.2 37.2 ± 10.6

Alcohol use 
(n/%)

19 (79.2) 28 (96.5)

Time (years) 31.3 ± 11.7 32.7 ± 12.7

Weight (kg)
57.2  

(40.3 - 80.1)Ɨ
55.8  

(37.5 - 100.0)Ɨ

BMI (kg/m²) 22.6 ± 4.3 20.7 ± 3.4

Weight loss (%) 14.2 ± 5.0 13.0 ± 8.9

LM (kg) 43.16 ± 9.3 42.48 ± 10.8

LM (%) 71.1 ± 5.2 73.3 ± 8.2

FM (kg) 17.6 ± 5.5 15.0 ± 4.8

FM (%) 28.8 ± 5.2 27.1 ± 9.6

PA° 6.4 ± 0.9 6.1 ± 1.1

SPA -0.76 ± 1.0 -1.0 ± 1.1

BMR (kcal) 1347 ± 292 1325 ± 338

AC (cm) 27.4 ± 4.0 26.0 ± 4.0

TSF (mm) 10.5 (2.0 - 30.0)Ɨ 8.0 (3.0 - 28.0)Ɨ

AMC (cm) 23.5 ± 3.1 23.0 ± 2.8

The parameters assessed after the intervention (T1) 
did not differ between groups. However, when comparing 
each group separately at baseline and after intervention 
(T0 and T1), it was observed that the patients in C group 
presented significant weight loss, reduction of BMI, AC, 
and fat mass (Table 3). In contrast, subjects who received 
supplements containing EPA maintained weight and lean 
body mass for as long as four weeks of study; there was a 
significant reduction only in fat mass percentage.

Weight loss after supplementation was observed in 
71% of patients in C group and 41.3 in EPA group. 
Analysis through logistic regression showed that patients 

in EPA group had 80% less chance of presenting weight 
loss when compared to C group (95% CI: 0.045-0.860; 
OR: 0.19), adjusted for gender, age, staging, and for the 
patients who had weight loss in the first appointment. 
However, the average variation of weight loss did not 
differ significantly between groups (∆ = -1.64 ± 2.7 kg 
in C group x ∆ = -0.28 ± 2.7 kg in EPA group), as well 
as the variation of lean mass (∆ = -0.16 ± 3.2 kg in C 
group x ∆ = -0.45 ± 4.3 kg in EPA group). During the 
intervention period, 47% of the patients in C group, and 
33.3% in EPA group presented severe weight loss. The 
average weight gain did not differ between groups, with 
an increase of 1.3 ± 0.7 kg in C group and 1.6 ± 0.9 kg 
in EPA group. The number of meals consumed by the 
patients increased significantly in groups C and EPA after 
intervention.

Initially, it was verified that 16.7% of the patients 
in C group and 22.3% in EPA group presented SPA ≤ 
-1.65º. After intervention, this percentage increased to 
19% in C group and reduced to 18.5% in EPA group 
(non-significant difference). Regarding the adherence to 
the supplementation, 70.8% of the patients in C group 
and 75.9% of the patients in EPA group reported they 
took the prescribed dose. 

DISCUSSION

Data in literature regarding EPA supplementation 
in patients with oral cavity cancer before starting the 
oncologic treatment are scarce; most of the researches is 
limited to evaluating effects of supplementation during 
the treatment. The main results of this study suggest that 
the use of nutritional EPA-enriched supplement was able 
to stabilize body weight and lean mass in the period of 4 
weeks, and reduce the chances of weight loss significantly 
compared to the use of the standard supplement. These 
findings indicate a promising role of EPA in improving 
nutritional status in individuals with oral cavity cancer in 
antineoplastic pretreatment.

These findings could be explained because EPA is able 
to reduce proteolysis intensity, due to reduction of levels 
of C-reactive protein, interleukin-6, and tumor necrosis 
factor-α33. EPA is the only dietary component involved 
in ubiquitin-proteasome pathway regulation, the central 
focus of lean mass loss. Its administration attenuates the 
activation of nuclear factor-κ-B transcription, reducing 
the transcription of subunits of proteasome involved in 
protein degradation34. 

Among oral cavity cancers, most of them (90%) are 
squamous cell carcinomas, as highlighted in the present 
study. They are related to tobacco smoking, alcohol use, 
or human papillomavirus infections, and tend to affect 
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Variables C (n=24) ∆ EPA (n=29) ∆

Weight (kg) T0 57.2 (40.3 - 86.1)Ɨ -1.63 ± 2.71 55.8 (37.5 - 100.0)Ɨ -0.21 ± 2.13 

T1 56.4 (34.7 - 80.9)Ɨ 55.0 (38.7 - 101.1)Ɨ

p-value 0.019 0.983

BMI (kg/m²) T0 22.6 ± 4.3 -0.59 ± 0.97 20.7 ± 3.4 -0.08 ± 1.00

T1 22.0 ± 4.7 20.6 ± 3.4

p-value 0.006 0.639

LM (kg) T0 43.1 ± 9.3 -0.16 ± 3.28 42.2 ± 10.8 0.45 ± 4.32

T1 42.0 ± 9.3 41.7 ± 12.6

p-value 0.664 0.594

LM (%) T0 70.0 ± 5.5 3.01 ± 8.30 73.7 ± 8.2 0.41 ± 9.50

T1 73.9 ± 9.6 73.7 ± 14.1

p-value 0.111 0.091

FM (kg) T0 17.3 ± 5.7 -2.10 ± 4.19 15.0 ± 4.8 -0.28 ± 5.07

T1 15.3 ± 7.2 14.6 ± 7.4

p-value 0.043 0.104

FM (%) T0 29.0 ± 5.5 -3.00 ± 8.28 27.1 ± 9.6 -1.01 ± 9.79

T1 26.0 ± 9.5 26.5 ± 14.3

p-value 0.112 0.050

PAº T0 6.4 ± 0.9 -0.15 ± 1.27 6.1 ± 1.1 -0.10 ± 0.85

T1 6.3 ± 1.0 6.0 ± 1.0

p-value 0.219 0.540

SPA T0 -0.7 ± 1.0 -0.47 ± 1.32 -1.09 ± 1.1 0.09 ± 0.94

T1 -0.8 ± 1.2 -1.1 ± 1.1

p-value 0.227 0.216

AC (cm) T0 27.4 ± 4.0 -0.63 ± 1.40 26.0 ± 4.0 -0.50 ± 1.42

T1 26.8 ± 4.5 25.5 ± 3.9

p-value 0.038 0.068

TSF (mm) T0 10.5 (2.0 - 30.0)Ɨ -0.45 ± 1.76 8.0 (3.0 - 28.0)Ɨ -0.43 ± 2.28

T1 9.0 (2.0 - 32.0)Ɨ 8.0 (3.0 - 26.0)Ɨ

p-value 0.217 0.457

AMC (cm) T0 23.5 ± 3.1 -0.46 ± 1.39 23.0 ± 2.8 -0.33 ± 1.30

T1 23.0 ± 3.3 22.7 ± 2.9

p 0.118 0.180

Table 3. Anthropometrical parameters and body composition of the C and EPA groups at baseline (T0) and after four weeks of supplementation (T1)

ƗValues expressed in median (range). BMI: body mass index; LM: lean mass; FM: fat mass; PA: phase angle; SPA: standardized phase angle; BMR: basal metabolic 
rate; AC: arm circumference; TSF: triceps skinfold; AMC: arm muscle circumference.

swallowing and oral feeding35. It was observed high 
percentage of patients who used tobacco and/or alcohol, 
as well as difficulties in deglutition. These patients present 
high risk of developing malnutrition.

Stage of the disease is one of the factors that 
contribute to alterations in body composition and energy 
expenditure. Studies with patients with head and neck 
cancer in pretreatment verified that 80 to 100% of those 
subjects presented advanced staging (III or IV)13,36,37. In 

the current study, this prevalence was 77.3%. The causes 
of late diagnosis can be explained by poor awareness of 
self-care, patients unfamiliarity of injuries signs, late access 
to health services, and socioeconomic conditions.

The weight loss >10% over the 6-months period 
prior to diagnosis of cancer negatively impacts both 
short-term mortality and overall survival38. In this study, 
it was found that 45.8% of the patients in the C group 
and 44.8% in EPA group had lost ≥10% of body weight 
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within 6-months prior to the diagnosis. Therefore, it is 
recommended the implementation of the nutritional 
evaluation early to identify patients’ nutritional status and 
body composition before starting treatment.

The BIA is a practical and non-invasive method of 
body composition evaluation. The analysis is based on 
the measurement of total body resistance to an electric 
current of low amplitude and high frequency, which shows 
properties such as impedance, resistance, reactance, and 
phase angle (PA)39. Preliminary studies have suggested that 
low PA obtained by BIA is related to survival in advanced 
digestive and respiratory cancers. It is used as an indicator 
of prognosis and survival predictor, and is able to assess 
the function of the cell membrane. Low values of PA are 
associated with reduction of cell integrity and lean mass, 
worse evolution of the disease and higher mortality26,40.

In the current investigation it was not observed any 
significant change in PA after nutritional supplementation 
in both groups, corroborating the study of Sánchez-Lara 
et al.15. Paiva et al.41 who evaluated populations with 
head and neck cancer found that PA was an independent 
predictive factor of mortality for patients under 
chemotherapy, with an average of 5.2 ± 0.89°. 

A limitation found in the use of PA is absence of 
reference values for specific clinical situations. Thus, 
Barbosa-Silva et al.28 proposed the use of standardized 
phase angle (SPA), which transforms the measurement of 
PA into a z-score and turns its measurements comparable. 
In a study with 195 cancer patients in pre-chemotherapy, 
it was observed that patients with SPA < -1.65° presented 
higher mortality rates37,41.

The analysis of SPA evidenced that the percentage 
of subjects with SPA < -1.65° increased in C group and 
decreased in EPA group after intervention, however, this 
difference was not significant. Because it is a prognosis 
indicator, the impact of the supplementation should be 
assessed prospectively considering possible outcomes, such 
as increase of survival or death rates.

Previous studies have reported improvement in 
nutritional parameters in cancer patients with EPA13,31. 
Although the patients of the EPA group have been able 
to maintain weight and lean mass during the intervention 
period, it was not observed lean mass gains. Weed et al.13 
verified that, in patients with pre-surgical head and neck 
cancer, supplementation with 2.16g EPA for two weeks 
was able to promote weight and lean mass gains. However, 
the percentage of initial weight loss experienced by this 
group of patients was lower than that observed in the 
present study, which may explain the absence of lean mass 
gain. Nevertheless, patients in the C group had significant 
weight loss even after intervention, whereas patients in 
EPA group maintained their weight. 

One of the factors that should be considered when 
analyzing the results of the present study is the duration 
of the nutritional intervention, since researches conducted 
by longer periods have shown satisfactory effects on 
body composition, especially lean mass gain. Patients 
supplemented with 1.8g of EPA for three months had 
significant gains in weight, lean and fat mass, as well as 
improved levels of albumin, prealbumin, transferrin and 
lymphocytes42.

Adherence to the supplementation and intake of 
the recommended dose should also be considered. It 
is suggested that intake of 2g/day of EPA is sufficient 
to promote their anti-inflammatory and anti-cachexia 
effect41. Approximately 24% of the patients in EPA group 
reported taking less than 80% of the daily recommended 
dose. In a pilot study by Barber et al.42, weight and lean 
mass gains were observed with a dose of 2.1g/day of EPA.

In clinical practice, it is not always possible to 
reach the recommended dose. Fearon et al.43 obtained 
an average consumption of 1.5g/day of EPA which, 
according to the author, would be insufficient to reach 
the desired physiological effect. In spite of the lack of 
expected results, the use of EPA-enriched supplement was 
positively correlated with weight and lean mass gains in 
the same study. A study conducted by Bruera et al.44 has 
also failed to show significant improvement in weight or 
body composition after intervention with an average dose 
of 1.8g of EPA for two weeks.

In order to solve the intake issue, Fearon et al.31 
performed a second, controlled, randomized and double-
blind clinical trial to assess the response to two doses of 
EPA (2g/day and 4g/day) for eight weeks. The results were 
weight gain in patients who received 2g/day of EPA in 
comparison to placebo; no additional benefit was found 
in the supplementation of 4g/day of EPA, ratifying the 
lack of response to doses superior to 2g/day.

Limitations of the present study include the low 
number of patients in the sample and non-assessment of 
plasma EPA incorporation. On the other hand, one of 
the strengths of this study is that to our knowledge, it is 
the first to assess the effect of nutritional supplementation 
with EPA-enriched hypercaloric and hyperproteic formula 
on the nutritional profile of patients with oral cavity cancer 
in antineoplastic pretreatment.

CONCLUSION

The use of nutritional EPA (2 g) enriched supplement 
for four weeks promoted maintenance of body weight and 
lean body mass in individuals with oral cavity cancer in 
antineoplastic pre-treatment. It was also observed that 
these individuals had 80% less chance of losing weight 
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compared to the control group, which suggests that these 
individuals may benefit from the use of EPA-enriched 
hypercaloric and hyperprotein supplements.

It is important to highlight that individuals from 
both groups showed a significant increase in the number 
of meals ingested per day, as well as energy and protein 
intake, demonstrating the need for nutritional guidance 
and early implementation of nutritional therapy, especially 
in this population at high risk of malnutrition.
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