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ABSTRACT

Radiotherapy is one of the main treatment options used in pelvic cancers. Ionizing radiation induces damage to surrounding 
tissues, resulting in disruption of normal physiological functions and symptoms such as diarrhea, tenesmus, incontinence, and 
rectal bleeding, which can all significantly alter the patient’s quality of life. These patients are at increased risk of developing 
protein-calorie malnutrition and micronutrient deficiencies. Therefore, designing a proper nutritional intervention plan, with an 
optimal proportion of protein, fat, and carbohydrates, is required to reduce or even reverse the patients’ poor nutritional sta-
tus, increase their tolerance and response to oncology treatment, decrease the rate of complications and improve their qual-
ity of life. The aim of this review was to establish a nutritional plan that includes recommendations on macronutrient propor-
tions and micronutrient intake in patients receiving pelvic radiotherapy. The following nutritional plan has been recommended 
in the literature: Energy: 28-31 kcal/kg/day, using the Harris-Benedict formula adjusted for body weight in obese patients; 
protein: 20-30%; fat: 30-40%; and carbohydrates: 40-50%. The maintenance of adequate levels of Vitamin D, Vitamin E, Vi-
tamin A, calcium, magnesium, thiamin, riboflavin, and niacin must be emphasized. Physical activity must also be increased to 
maintain muscle mass. Nutrient requirements must be established in an integral manner, considering the patient’s age, nutri-
tional status, and the presence of comorbidities. Unnecessary dietary restrictions should be avoided to ensure an adequate 
nutritional status. (REV INVES CLIN. 2018;70:130-5)
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INTRODUCTION

As a result of radiotherapy treatment of pelvic tu-
mors, healthy tissues may become compromised by 
radiation, including the intestinal tract, urinary tract, 
bone, sexual organs, and skin. A frequent problem is 
the development of bowel symptoms that may lead 
to a decrease in food intake, diarrhea and malabsorp-
tion, thereby affecting the patients’ nutritional status 
and quality of life. During pelvic radiotherapy treat-
ment, weight loss is an early indicator of a decline in 
nutritional status. In a period of 6 weeks, approxi-
mately 50 Gy of radiation to the pelvic area is associ-
ated with a 10% weight loss in 59% of patients1. 
However, when cancer patients receive individualized 
nutritional advice, their nutritional status is not as 
compromised as in patients who only receive general 
recommendations1,2.

It is important to avoid unnecessary dietary restric-
tions in patients receiving this treatment modality, to 
ensure an adequate intake of energy, protein, fat, 
carbohydrates, vitamins, and minerals, and to avoid 
weight loss and malnutrition. When establishing nu-
tritional recommendations for this group of patients, 
the patient’s age, nutritional status, disease stage, 
treatment, and comorbidities such as obesity, diabe-
tes, hypertension, and renal insufficiency should be 
considered.

MACRO AND MICRONUTRIENT 
RECOMMENDATIONS FOR PATIENTS 
WITHOUT COMORBIDITIES

Macronutrients

The impact of the nutritional intervention was as-
sessed in a randomized clinical trial, using nutrition 
counseling following the American Dietetic Associa-
tion (ADA) medical nutrition therapy protocol for ra-
diation oncology, specifically for patients treated with 
pelvic radiotherapy3. According to this protocol, the 
recommended energy intake for these patients is 28-
31 kcal/kg/day and 1.1-1.3 g/kg/day of protein. This 
intervention was proven to be beneficial to the nutri-
tional status of patients, whereby they lost 400 g, 
compared to the control group who only received a 
general nutrition talk and booklet, and lost an average 

of 4.7 kg. In addition, by the 8th week of treatment, 
18 patients in the intervention group had an ade-
quate nutritional status, as determined by PG-SGA A, 
compared with 11 patients in the control group  
(p = 0.02)3. Level of evidence A, strength of recom-
mendation 1.

In the case that a patient develops post-radiotherapy 
enteritis and in accordance with the ESPEN guidelines, 
the recommended energy intake is 25-35 kcal/kg/
day, considering the catabolic or anabolic conditions 
of the patient and the disease stage4. The previously 
referred ADA protocol recommends a protein intake 
of 1.1-1.3 g/kg/day3. In case of acute enteritis, pro-
tein intake may be increased up to 1.5 g/kg/day4.

In a controlled trial to evaluate the efficacy of a low 
or modified fat diet for the prevention of gastrointes-
tinal toxicity, patients with pelvic tumors due to re-
ceive radical radiotherapy were randomized to a low-
fat (20% total energy from long-chain triglycerides), 
modified-fat (20% from long-chain triglycerides and 
20% from medium-chain triglycerides), or normal-fat 
diet (40% total energy from long-chain triglycer-
ides)5. Gastrointestinal toxicity, assessed with the 
Inflammatory Bowel Disease Questionnaire-Bowel 
score, was not significantly different between groups. 
However, full compliance with the fat content pre-
scription was only 9% in the normal-fat diet group, 
compared to 93% in the low-fat diet group, and this 
may have confounded the results. There is no evi-
dence to support a low-fat diet during pelvic radio-
therapy; fat recommendation for these patients is 
30-40% of the total energy intake, although empha-
sizing that a higher proportion should be obtained 
from monounsaturated fatty acids. Level of evidence 
B, strength of recommendation 2.

Fat restriction (40 g fat per day) may be considered 
only when fatty acid malabsorption is present6. Level 
of evidence B, strength of recommendation 1. Fur-
thermore, pancreatic enzyme supplements may be 
used if patients present pancreatic insufficiency or 
bile binders if the patient presents bile salt malab-
sorption, to facilitate fat digestion and absorption in 
patients with steatorrhea7.

The optimal proportion of carbohydrates and fat in 
cancer patients has yet to be determined but may 
be inferred from the following observations. In some 
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cancer patients, insulin resistance and altered glucose 
uptake and utilization in muscle have been demon-
strated4. However, fat oxidation is normal or even 
increased, suggesting that a higher proportion of fat 
over carbohydrates is beneficial. Most of the recom-
mendations for patients with cancer anorexia are fo-
cused on increasing energy intake, and this is more 
easily accomplished using fat as the main energy 
source. Hence, when considering the protein intake 
that must be ensured in these patients, the recom-
mendation for carbohydrates is 40-50% of the total 
energy intake4. Level of evidence B, strength of rec-
ommendation 1.

Micronutrients

Vitamin and mineral deficiencies in cancer patients 
depend on their nutritional status, and the complica-
tions derived from the disease and its treatment. In a 
prospective study of rectal cancer patients who re-
ceived radiotherapy, a temporary decrease in vitamin 
and mineral intake was observed8. At the end of ra-
diotherapy, the intakes of calcium, magnesium, retinol 
equivalents, thiamin, riboflavin, and niacin were re-
duced; whereas the intakes of vitamins C, D, 
α-tocopherol, and iron, were unchanged. At treatment 
completion, fiber, calcium, iron, and Vitamins D and E 
were below the Dietary Reference Intake (DRI), while 
magnesium, thiamin, riboflavin, and niacin were in the 
lower limit but within the DRI. Absorption of fat-sol-
uble vitamins may be decreased if steatorrhea is pres-
ent, so supplementation of these vitamins is advised 
if this is the case8. Level of evidence B, strength of 
recommendation 1.

A prospective observational study demonstrated that 
Vitamin D deficiency is associated with an increase in 
the severity of radiation-induced acute proctitis (odds 
ratio = 3.07, p = 0.013)9. Even though there is no 
evidence that proctitis may be prevented with Vita-
min D supplementation, established recommenda-
tions must be considered to fulfill daily Vitamin D 
requirements, judging in each individual case whether 
the patient is exposed to sunlight or not, to activate 
the Vitamin D precursor in the skin. Level of evidence 
B, strength of recommendation 1.

A clinical trial demonstrated that supplementation 
with 400 mg/day of Vitamin E decreased peripheral 
neurotoxicity caused by cisplatin treatment, with a 
relative risk = 0.14 (95% confidence interval [CI], 
0.2-1; p < 0.05)10. Therefore, Vitamin E supplementa-
tion should be administered to patients receiving 
cisplatin-based chemotherapy. Level of evidence A, 
strength of recommendation 1.

To the best of our knowledge, there are no estab-
lished recommendations of vitamin and mineral in-
take for cancer patients who receive pelvic radiation 
therapy. Hence, the recommended daily intake of vi-
tamins and minerals proposed by the National Acad-
emy of Sciences is a useful and safe measure in the 
absence of specific nutrient deficiencies4. However, 
the presence of reduced food intake and hyperca-
tabolism is consistently acknowledged in cancer-as-
sociated malnutrition; hence, in severely malnourished 
patients, daily requirements for micronutrients may 
be taken from recommendations for critically ill pa-
tients (Table 1)4,11.

Table 1. Recommended daily intake of vitamins and minerals, and theoretical recommendations for critically ill patients11

Micronutrients Recommended daily intake Critically ill patients

Vitamin A 700-900 µg 3 mg
Vitamin B1 1.5 mg 100 mg

Vitamin B6 2 mg 100-300 mg
Vitamin B12 2.4 µg 5-10 μg
Biotin 30 μg 30 μg
Vitamin C 75-90 mg + 35 mg in smokers 2000-3000 mg
Vitamin D 5-15 µg 45-100 µg
Vitamin E 15 mg 1000 mg
Copper 900 µg 10 mg
Selenium 55-75 µg 300-500 µg
Zinc 8-11 mg 40 mg �
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NUTRIENT RECOMMENDATIONS  
FOR PATIENTS WITH COMORBIDITIES

Obesity

Obesity is a risk factor for the development of cancer 
and mortality. It is estimated that 20% of cancer 
cases are related to obesity, and obese cancer pa-
tients have a worse prognosis12. Women with morbid 
obesity (body mass index ≥ 35) and cervical cancer 
were proven to have a higher risk of death (hazard 
ratio = 1.26, 95% CI, 1.1-1.45) when compared to 
women with cervical cancer and a normal weight13. 
Excess body fat plays a role in cancer recurrence and 
patient survival. In addition, overweight and obese 
women need to undergo a greater and more aggres-
sive radiation protocol. Delivery of external radiother-
apy is complicated in obese patients since it is associ-
ated with an increased risk of preparation errors and 
requires a larger margin. In the particular case of cer-
vical cancer, the use of high-energy radiation to the 
middle pelvis without overdosing peripheral healthy 
tissues represents a technical challenge. For these 
reasons, it is of utmost importance to implement an 
adequate nutritional treatment for obese patients 
with cervical cancer12,13. Level of evidence B, strength 
of recommendation 1. The nutritional approach to 
obese patients with cancer must be individualized, 
starting with recommendations focused on lifestyle 
changes, an increase in physical activity and changes 
in eating habits. To calculate the energy requirements 
of obese patients, the Harris-Benedict formula is rec-
ommended, using the patient’s adjusted body weight 
to obtain a moderate energy requirement and thus 
promote gradual weight loss14. The adjusted body 
weight is calculated using the following formula:

Adjusted body weight = Ideal weight + (50% [Current 
weight – Ideal weight])

Level of evidence B, strength of recommendation 1.

It is important to maintain a balanced macronutrient 
distribution. To preserve the patient’s muscle mass, 
protein intake must be at least 1 g/kg/day, or the 
protein proportion must be increased to 20-30% of 
the total energy intake. The recommended proportion 
of carbohydrates is 40-50% total energy intake, and 
the recommended proportion of fat is 30-40%. Fiber 
intake must be considered according to individual 

tolerance, but a greater proportion of soluble fiber 
than insoluble fiber is highly recommended. Concern-
ing physical activity in cancer patients, it is associated 
with maintenance or significant improvements in aer-
obic capacity, muscle strength, health-related quality 
of life, self-esteem, and with reduction in fatigue and 
anxiety15. Clinical trials have provided evidence that 
physical activity is well-tolerated and safe at different 
stages of cancer16. The American College of Sports 
Medicine (ACSM) guidelines recommend an increase 
in physical activity, at least 3 times per week, for a 
total of 75-150 min of low to moderate intensity 
exercise per week17. Level of evidence B, strength of 
recommendation 1.

Type 2 diabetes mellitus

To manage the cancer patient with diabetes that re-
ceives pelvic radiotherapy, recommendations have 
not been determined. Albeit, in patients with insulin 
resistance, glucose metabolism is impaired; however, 
utilization of fat is normal thus suggesting a benefit 
for a higher fat proportion4. Energy recommendations 
may be determined with the Harris-Benedict formula 
using the patient’s current weight – if adequate –, or 
the adjusted weight if the patient is obese. According 
to the Canadian Diabetes Association, the recom-
mended nutrient proportion is: 40-50% total energy 
from carbohydrates; 15-20% total energy from pro-
tein (or 1-1.5 g/kg/day), taking into account the pa-
tient’s renal function, and 30-40% total energy from 
fat, with a greater proportion of monounsaturated 
fatty acids. Consumption of a variety of unprocessed, 
nutrient-dense foods is emphasized18. Level of evi-
dence A, strength of recommendation 1.

The optimal proportion of carbohydrates, protein, and 
fat in cancer patients with pre-diabetes has not been 
determined but may be derived from intervention 
studies in the general pre-diabetic population. A ran-
domized clinical trial, in pre-diabetic patients, demon-
strated that a high protein diet (30% protein, 30% 
fat, and 40% carbohydrate), compared to a high car-
bohydrate diet (15% protein, 30% fat, and 55% car-
bohydrate), leads to remission of pre-diabetes to nor-
mal glucose tolerance in 100% of subjects19. The 
high-protein diet group exhibited significant improve-
ment in insulin sensitivity (p = 0.001), cardiovascular 
risk factors (p = 0.04), inflammatory cytokine levels 
(p = 0.001), oxidative stress markers (p = 0.001), 
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and an increased percentage of lean body mass (p = 
0.001), and compared to patients on the high-carbo-
hydrate diet at 6 months. These findings suggest that 
pre-diabetic cancer patients could benefit from a 
high-protein diet. Level of evidence A, strength of rec-
ommendation 1.

Hypertension

In cancer patients with high blood pressure that re-
ceives pelvic radiation therapy, there is no evidence 
on useful dietary interventions. However, energy re-
quirements may be estimated using the Harris-Bene-
dict formula, with adjusted weight if the patient is 
obese, or the current weight if the patient has a nor-
mal body weight. The same macronutrient proportion 
as described above may be recommended (20-30% 
protein, 30-40% fat, and 40-50% carbohydrates)14. 
Level of evidence B, strength of recommendation 2.

The dietary approaches to stop hypertension (DASH) 
diet are a program recommended for patients with 
hypertension20. This diet recommends an increased 
intake of fruits and vegetables, low-fat dairy, fish, 
poultry, nuts and seeds, and a decreased intake of red 
meats; thus favoring an increase in dietary fiber, po-
tassium, magnesium and calcium, and minerals that 
modulate blood pressure through different mecha-
nisms. With this diet, potassium intake may reach 
4700 mg/day, magnesium may reach 500 mg/day, 
and calcium 1240 mg/day. Level of evidence B, 
strength of recommendation 1. Although there is no 
evidence supporting a benefit from this dietary ap-
proach in cancer patients with hypertension that re-
ceive pelvic radiotherapy, the DASH diet may be con-
sidered safe for cancer patients during chemo- and 
radiation therapy.

Sodium restriction must be enforced depending on 
blood pressure readings; an intake < 3000 mg/day is 
recommended. It is important to consider that sodium 
restriction changes food flavor and palatability, which 
may be counterproductive in patients with anorexia 
and taste alterations. The lipid profile in the diet of 
these patients must also be monitored whereby cho-
lesterol intake must not exceed 200 mg/day and the 
intake of monounsaturated fatty acids must be in-
creased, which can be easily accomplished with the 
DASH diet20. Level of evidence B, strength of recom-
mendation 1.

Renal insufficiency

No evidence was found concerning dietary interven-
tions in cancer patients with renal insufficiency that 
receives pelvic radiation. Authors consider that a nu-
tritional approach similar to the one used routinely for 
patients with renal insufficiency may be utilized for 
cancer patients as well. In patients with chronic renal 
failure that is not on replacement therapy and with a 
glomerular filtration rate (GFR) < 25 ml/min, a pro-
tein intake of 0.6 g/kg/day, including 2/3 of high 
biological value protein, is recommended. In patients 
with a GFR ranging between 25 and 70 ml/min, the 
recommended protein intake is 0.6 g/kg/day, includ-
ing 2/3 of high biological value protein. In patients 
with a GFR > 70 ml/min, protein intake can oscillate 
between 0.8 and 1 g/kg/day. In all cases, the recom-
mended energy intake should consider the patient’s 
age: in patients 60 years of age and older, it is 30 
kcal/kg/day, and in patients younger than 60, it is 35 
kcal/kg/day21. Level of evidence B, strength of rec-
ommendation 2.

Protein recommendation for clinically stable patients 
on hemodialysis is 1.2-1.4 g/kg/day. In patients on 
peritoneal dialysis, the same recommendation applies. 
In both cases, it is important to monitor that 60% 
protein is of high biological value. Another significant 
aspect to consider in patients on peritoneal dialysis is 
glucose absorption from the dialysis fluid since it 
alone can provide 25-30% total energy. If the patient 
is in acute renal failure, basal energy requirements 
may be estimated with the Harris-Benedict formula, 
multiplied by a factor of 1.3; the protein requirement 
is 0.5-1 g/kg/day, and an adequate intake of essen-
tial amino acids must be monitored22. Level of evi-
dence B, strength of recommendation 2.

Geriatric patients without  
comorbidities

To the best of our knowledge, there is no evidence of 
dietary interventions that could benefit elderly cancer 
patients who receive pelvic radiation therapy. Even so, 
energy requirements in this population may be deter-
mined with the Harris-Benedict formula, multiplied by 
the activity factor. Protein recommendations for the 
elderly are 0.9-1.1 g/kg/day, 30-35% fat, and 45-
55% carbohydrates23. Level of evidence B, strength of 
recommendation 1.
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Vitamin and mineral requirements for geriatric pa-
tients are described in table 2.

CONCLUSIONS

Nutrient requirements for patients undergoing pelvic 
radiotherapy must be established in an integral man-
ner, considering the age of the patient, the nutrition-
al status and the presence of comorbidities and com-
plications derived from the disease and its treatment. 
It is of utmost importance to avoid unnecessary di-
etary restrictions to ensure that the patient sustains 
an adequate nutritional status.
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Table 2. Recommended daily intake of vitamins and minerals 
in the elderly according to the World Health Organization23

Vitamins Minerals 

Vitamin A:  
600-700 µg/day

Calcium: 800-1200 mg/day

Vitamin B12:  
2.5 µg/day

Chromium: 50 µg/day

Vitamin C:  
60-100 mg/day

Folate: 400 µg/day

Vitamin D:  
10-15 µg/day

Iron: 10 mg/day

Vitamin E:  
100-400 mg/day

Magnesium 225-280 mg/day

Vitamin K:  
60-90 µg/day

Selenium: 50-70 µg/day

Riboflavin:  
1.1-1.3 mg/day
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