
Clinical Research

Nutrition in Clinical Practice
Volume 00 Number 0
xxxx 2020 1–6
© 2020 American Society for
Parenteral and Enteral Nutrition
DOI: 10.1002/ncp.10488
wileyonlinelibrary.com

Predictors of Weight Loss in Patients With Head and Neck
Cancer Receiving Radiation or Concurrent Chemoradiation
Treated at a Tertiary Cancer Center

Prakash Pandit, MD1; Roshankumar Patil, MD1; Vijay Palwe, MD1;
Venkata Ramesh Yasam, PhD2 ; and Rajnish Nagarkar, MS3

Abstract
Background: Radiation therapy (RT) has remained the mainstay treatment approach for head and neck cancers. Weight loss due
to tumor or tumor-related factors remains a major health issue among head and neck cancer patients. Methods: A total of 357
patients were identified for the study. Possible weight-loss predictors were determined in the patients undergoing RT based on the
patient demographics, tumor site, and treatment characteristics.Results:Themean age of patients was 52 years, whereas the median
age was 51 years (range, 18–87). Two hundred and thirteen (66%) patients had oral cavity cancers, 43 (14%) had oropharyngeal
cancer, 26 (8%) had hypopharyngeal cancer, 13 (6%) had larynx cancer, and 19 (6%) had other site involvement. A total of 192
patients received 3-dimensional conformal radiation therapy (3DCRT), whereas 127 patients received intensitymodulated radiation
therapy–image guided radiation therapy (IMRT-IGRT), 212 (66%) received concurrent chemotherapy, and 107 (34%) patients did
not receive concurrent chemotherapy. A total of 127 (40%) of the patients gained weight during the first week of RT; on the other
hand, maximumweight loss among patients was occurred during the third and fourth weeks of RT.Conclusion:Analysis by logistic
regression determined there is significant weight loss (>10%) in patients receiving radical RT as compared with adjuvant RT. Better
outcomes were observed in patients receiving RT by IMRT-IGRT technique as compared with 3DCRT technique. (Nutr Clin Pract.
2020;00:1–6)
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Introduction

Head and neck cancer (HNC) constitutes nearly 25%–
30% of all cancers in the Indian population compared
with 3%–4% in western countries.1-3 The most significant
risk factors are strongly associated with the customs and
sociocultural diversity of India, and this obstacle also leads
to poor clinical outcomes. The connections between diverse
risk factors, including tobacco/betel-quid chewing, tobacco
smoking, human papillomavirus, and alcohol, significantly
vary because of diverse demographic profiles, cultures,
beliefs, and lifestyle habits of people in India.3 Radiation
therapy (RT) plays an essential role in the treatment of
HNC. It serves as the primary curative option for advanced
tumors. The efficacy of RT has improved because of the
technical progress of treatment applications, concurrent
application of chemotherapy (radiochemotherapy), and the
translation of radiobiological research into clinical practice
(altered fractionation).4

Patients with HNC are often influenced by tumor and
tumor treatment. Patients often become malnourished be-
cause of a lack of proper nutrition intake. It is also depen-
dent on the tumor location and type/stage of the disease.5

The primary symptoms of malnutrition include weight loss,

progressive emaciation, or edema.5 Other than nutrition
intake, there are several factors that contribute to mal-
nutrition among patients with HNC, including antitumor
treatment side effects, the body’s metabolic abnormalities,
and psychosocial factors at the time of tumor diagnosis.5

Radiation, alone or associated with chemotherapy, has a
wide range of undesired effects on patients with HNC.
Some of the most common side effects include mucositis,
dysgeusia, radiation caries, candidiasis, soft-tissue necrosis,
osteoradionecrosis, trismus, xerostomia, and progressive
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periodontal-attachment loss. These undesired effects impact
the patient’s nutrition and overall quality of life (QOL).6

To minimize and avoid such side effects and to tar-
get tissues while sparing adjacent organs at risk, modern
technological advancements in imaging technologies were
visible over the past 2 decades, from developing plain, 2-
dimensional x-ray images and 3-dimensional Conformal RT
(3DCRT) to an era of so called intensity modulated RT
(IMRT) and 4-dimensional techniques.7-9

In clinical practice, weight loss is a vital parameter to
describe overall nutrition status. The assessment of body
mass index (BMI) and information on difficulty in eating
are key in determining patients’ nutrition status.10-12 Un-
intentional weight loss as a result of disease could be due
to the gradual loss of fat-free mass. Weight loss during
the treatment of HNC could be associated with several
factors.13-15 Swallowing problems may arise as the tumor
or therapy itself may thwart the passage of a food bolus.
Metabolic alternations as a result of inflammation induced
by tumor or therapy often affect the strength and appetite
of the patient.13,16 Acute and late toxicities that appear in
the field of radiation because of treatment often impact the
patient’s ability to eat.13,14

Current strategies for treatment and surveillance of
nutrition impairment among patients with HNC remain
varied. There are standard guidelines in context to the
treatment of nutrition impairment in such patients.17-20

Weight loss is a common health issue among patients
with head and neck malignancies and is primarily due to
a tumor or tumor treatment–related factors. Therefore, the
primary aim and objective of this study was to investigate
and determine the possible factors influencing the weight
loss among patients with HNC who received radiation or
concurrent chemoradiation. The secondary aim was to help
the clinicians assess the impact of timely intervention and its
effectiveness in predicting weight loss and overall survival in
patients with HNC.

Inclusion Criteria

Inclusion criteria were as follows: All diagnosed non-
metastatic patients with HNC, age >18 years undergoing
RT.

Exclusion Criteria

Exclusion criteria were as follows: All patients with
metastatic HNC, age < 18 years with other primaries.

Patients and Methods

All 357 HNC patients who underwent radiation or
chemoradiation (either adjuvant radiation after surgery or
upfront radical chemoradiation or radical radiation alone),
treated in our institute between January 1, 2018, and

December 31, 2018, were included in our study. Patients
who received radiation with palliative intent were excluded
from the study. Weight of patients was measured at the
time of RT. Ethics committee approval for this study was
received from the Ethics Committee of Manavata Clinical
Research Institute. Written informed consent was obtained
from patients who participated in this study.

A single-calibrated digital weighing machine with an
accuracy of 0.1 kg was used for weight measurement on
a weekly basis. The weight scale was evaluated and cali-
brated monthly. To avoid bias, the weight measurements
were recorded by healthcare professionals (nursing staff).
Nursing staff was unaware of primary treatment or al-
lied treatment techniques used for patients. All data were
maintained and recorded in the hospital medical records
software.

Chemoradiotherapy

Patients received either radical or adjuvantRT for 6–7weeks
using 3DCRT and IMRT techniques. Patients received
radiation up to a dose of 60–70 Gy in 6–7 weeks, with
fractionation of 2–2.5 Gy fraction daily, 5 days per week.
In case of concomitant chemoradiation, 30-mg/m2 cisplatin
was given every week. Patients have also received protocol-
based nutrition counseling by a dietitian at the start of CRT.
Regular follow-up and weekly counseling sessions about
diet plan were updated depending on the patient’s response
to the treatment up to the last week of CRT.

In a few cases, a nasogastric tube was inserted after 2–
3 weeks, as patients developed critical weight loss of 10%
from baseline and were not able to ingest food because of
mucositis. Nutrition counseling focusing on helping patients
achieve individual nutrition requirements with the local
food supply. If the patient could not reach nutrient require-
ments by local food products, calorie-enriched oral nutrition
supplements and a high-protein diet were prescribed. In
patients who could not meet their needs orally, an enteral
tube feeding by nasogastric tube was recommended.

Data Collection

During the study, data collection included patients’ age,
gender, tumor location, and treatment technique; in addi-
tion, intent of treatment was noted, compiled, and analyzed
retrospectively.

Significant weight loss, as per our study objective, was
defined as weight loss of >10% of baseline weight. In our
case, baseline weight was measured at the first week of
commencing RT, followed by the second, third, fourth, fifth,
and sixth weeks and at the end of treatment.



Pandit et al 3

Table 1. Patient Demographics, Tumor Site, and Treatment
Characteristics in Patients with head and neck cancer
undergoing radiation therapy.

Factors
Number
(n = 319)

Percentage
(%)

Gender
Male 264 82
Female 55 18

Subsites
Oral cavity 213 66
Oropharynx 43 14
Hypopharynx 26 8
Larynx 13 4
Others 24 8

Technique
3DCRT 192 60
IMRT-IGRT 127 40

Intent
Radical 103 32
Adjuvant 216 68

Concurrent chemotherapy
Yes 212 66
No 107 34

3DCRT, 3-dimensional conformal radiation therapy; IMRT-IGRT,
intensity modulated radiation therapy–image guided radiation
therapy.

Statistical Analysis

All records between January 1, 2018, and December 31,
2018, were analyzed using the Statistical Package for the
Social Sciences (SPSS, version 22).We used a logistic regres-
sion analysis method to predict factors affecting weight loss;
P-values < .05 were considered as statistically significant.

Results

A total of 319 eligible patients were included in the study.
A total of 38 patients who had required further radiation
treatment were excluded from the study. Mean age of
patients was 52 years, whereas the median age was 51 years
(range, 18–87). The majority of the patients were male, that
is, 264 (82%), whereas 55 (18%) were female (Table 1). Data
in context to subsite tumor involvement, technique, and
intent of treatment are as shown in Table 1.

Mean bodyweight in all 319 patients was 58.13 kg (range,
31–72 kg). A total of 127 (40%) of the patients gained
weight during the first week of RT. Mean weight loss of
the patients during the treatment period was as shown in
Figure 1. Maximum weight loss among patients began at
week 3 (mean: −0.92 kg), and continued until the last
week of the treatment, with a mean weight loss of 0.37 kg
(week 6) (Figure 1). The patients started developing grade
2 mucositis from week 3 of radiation treatment, leading to
dysphagia and poor oral intake despite counseling, resulting

Figure 1. Mean weight loss of patients with head and neck
cancer every week during radiation treatment.

in major weight loss. Mean weight loss in all patients was
4.18 kg ± 2.77 kg, and 67.4% had >5% weight loss, whereas
28.8% patients had >10% weight loss.

Predictors of Weight Loss

Possible factors affecting weight loss were identified and
analyzed. The factors included gender, age, tumor loca-
tion (oral cavity, oropharynx, hypopharynx, and larynx),
treatment modality (RT alone or adjuvant RT alone and
RT + chemotherapy), RT technique (3DCRT vs IMRT),
total dose on the primary tumor (adjuvant RT and radical
RT), and RT on the elective lymph node regions (unilateral
and bilateral). The toxicity scoring system of the Radiation
Therapy Oncology Group was used to score dysphagia and
xerostomia at the start of CRT. Weight loss during RT was
categorized into 2 groups: weight loss and >10% weight
loss. Using logistic regression, it was determined there was
more weight loss in patients receiving radical RT compared
with adjuvant RT (P = .0001; hazard ratio [HR], 3.11;
95%CI, 1.766–5.482) (Table 2). Better outcomes were ob-
served in patients who received concurrent chemoradiation
and IMRT technique compared with patients who received
radical RT (P = .023; HR, 2.08; 95%CI, 1.107–3.942) and
3DCRT technique (P = 0.0003; HR, 0.25 95%CI, 0.140–
0.474) (Table 2).

Discussion

Weight loss is a major but common problem affecting
patients with HNC. The reasons for weight loss in such
patients are multifactorial, which may include treatment-
related toxicities; tumor-related symptoms, such as pain or
mechanical obstruction; and difficulties with oral intake.21

Tumor-related cachexia, a multifactorial metabolic syn-
drome, may also result in weight loss.21 In cachectic pa-
tients, weight loss occurs because of significant metabolic
abnormalities, increased lipolysis, and skeletal muscle loss.
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Table 2. Predictors of Weight Loss in Patients with Head and Neck Cancer Undergoing Radiation Therapy Using Logistic
Regression.

Factors Variables Number HR (95%CI) P-value

Age, y <70 287 0.58 (0.223–1.548) .28
>70 32

Gender Male 264 1.34 (0.666–2.725) .40
Female 55

Intent Radical 216 3.11 (1.766–5.482) .0001
Adjuvant 103

Technique 3DCRT 192 0.25 (0.140–0.474) .0003
IMRT-IGRT 127

Chemotherapy Yes 212 2.08 (1.107–3.942) .023
No 107

Baseline weight, kg <70 266 0.739 (0.323–1.693) .474
>70 53

3DCRT, 3-dimensional conformal radiation therapy; HR, hazard ratio; IMRT-IGRT, intensity modulated radiation therapy–image guided
radiation therapy.

Tumor-specific therapy has been associated with toxic
effects, such as vomiting, nausea, mucositis, xerostomia,
changes in taste, and fatigue.21 Cachexia and malnutrition
are associated with an increased rate of morbidity, mortal-
ity, and reduced QOL in patients with HNC.22

The present study provided key insights on weight-loss
patterns among patients with HNC receiving radiation
or concurrent chemoradiation. Per the results, moderate
weight gain was observed in 40% of patients during the
first week of RT because of a lack of symptoms at pre-
sentation, especially in patients who were getting radical
chemoradiation. Patients tend to have better food intake
during the first week of RT,which results inmoderateweight
gain as compared with other treatment weeks. Most of
our patients started developing grade 2 mucositis during
the third and fourth weeks of RT, which led to significant
weight loss. Dysphagia caused by mucositis is one of the
most common treatment-related toxicities. These toxicities
often lead to difficulty in eating and discomfort, ultimately
causing weight loss in the patient.23 Depending upon the
weight variation and nutrition risk involved, such weight
loss can be managed in high risk–category patients by
counseling them for prophylactic nasogastric tube insertion
during the treatment period,24 which will ultimately help in
maintaining the patient’s weight during radiation treatment.

Current evidence suggests some of the predictors or
factors of weight loss include advanced tumor stage, subsite
involvement, severe oralmucositis, xerostomia, dysphagia at
baseline, higher BMI at baseline, use of concurrent chemo-
RT, and higher RT dose.25

Compliance or adherence to planned RT plays a sig-
nificant role in morbidity and survival outcomes. In a
recent study comparing patients with HNC who completed
planned RT vs those who had interruptions in planned RT,
survival was worse in the latter. At 24-months follow-up,
locoregional control, disease-free survival, distant metas-

tasis, and overall survival was much better in those who
completed planned RT compared with those who had
interruptions in planned RT.26

Compliance to nutrition counseling has a profound
impact on body weight and muscle mass among patients
with HNC receiving RT. In a recent study, body weight
did not decrease among patients who were compliant with
nutrition counseling when compared with those who were
noncompliant. Thus, nutrition counseling has a positive
influence on body weight and muscle mass.27

Skeletal muscle depletion as a result of weight loss has
been associated with overall survival among patients with
HNC who receive RT.28 Increased BMI has been associated
with significantly improved survival. Patients with critical
weight loss and skeletal mass depletion have decreased rates
of locoregional control.28 Patients who develop skeletal
mass depletion after RT have been found to have decreased
survival outcomes as compared with those with normal
skeletal mass.28

Acute toxicities due to RT are common among patients
with HNC. Some of the most common acute changes
include decreased acuity of taste, mucositis, dysgeusia,
desquamation, and skin erythema.29 Tissues that receive ra-
diation often exhibit varying degrees of atrophy, dysplasia,
ectasia of salivary glands, ulceration, epithelial desquama-
tion, rupture of major vessels, and fistula formation.29 Some
of the late effects of radiation include osteoradionecro-
sis, dysgeusia, xerostomia, carotid artery injury, soft-tissue
fibrosis, thyroid disease, dysphagia, ocular toxicity, and
ototoxicity.29 Such effects were observed to be minimized in
patients switched from 3DCRT to IMRT–image guided RT
(IMRT-IGRT).7-9,30

HNC survivors have an increased risk of psychological
and physical burden that influences overall survivorship.
Many treatment-related complications are associated with
weight loss and muscle wasting.31 Maintenance of weight



Pandit et al 5

during concurrent chemoradiation treatment is necessary.
Body composition–related issues, such as weight loss, have
direct implications on rehabilitation, QOL, and return to
work.31

Pretreatment dietary patterns or nutrition plays a key
role in weight management and survival outcomes among
patients with HNC undergoing chemoradiation.32 Con-
sumption of a diet rich in fruits, vegetables, poultry,
fish, and whole grains or even being overweight before
diagnosis with HNC has been associated with a better
prognosis.32

Weight loss is a key predictor of health-related QOL
(HRQOL) among patients with HNC.32 Thus, there is a
need to prevent weight loss through aggressive monitoring,
patient education, and immediate interventions. New ap-
proaches to prevent weight loss and wasting among patients
should be developed and verified.33

In our study, critical weight loss, that is, weight loss of >

10% from baseline, was observed in 227 (71%) patients. At
our institute, all patients are treated with a uniform protocol
by the same multidisciplinary team.

A recent systematic review investigating possible high-
risk factors of weight loss in individuals with HNC iden-
tified advanced tumor stage and concurrent CRT.34 Our
study has clearly shown that intent of treatment, concurrent
chemotherapy, and radiation technique are predictors of
critical weight loss.

The effect of the concurrent weekly cisplatin was enough
to make this a statistically significant finding. However,
the small sample size is a limiting factor and should be
considered when interpreting the data.

Age, gender, stage of the disease, distance from residence
to hospital, and use of concurrent chemotherapy with RT
were considered for a possible association with treatment
nonadherence.26,35,36

Proposed Interventions to Prevent Weight Loss
in Patients With Head and Neck Cancer
Receiving Radiation or Concurrent
Chemoradiation

From our study findings, we proposed key strategies or
solutions to prevent or control weight loss among patients
receiving radiation or concurrent chemoradiation, which
are as follows:

• Counseling by a nutritionist/dietitian and consulting
oncologist about diet plan prior to commencing RT

• Management of nutrition as per standard institu-
tional guidelines

• Consumption of high-calorie and high-protein diets
or supplements

• Initiation of enteral nutrition for patients who lose
a certain amount of weight (via a nasogastric or
gastrostomy tube)

• Regular follow-ups and weekly counseling sessions
about diet/nutrition plan must be updated depending
on the patient’s response to the treatment

• Regular monitoring of weight (at least twice a week)
• Weight of the patients receiving radical radiation or

chemoradiation should be monitored regularly
• Use of advanced treatment techniques, such as

IMRT/IMRT-IGRT, wherever indicated and feasible

Limitations

Our study had certain limitations, such as the short time
period for retrospective analysis.

Conclusion

This is one of the few studies that provide insights on factors
that influence weight loss among patients with HNC who
receive concurrent chemoradiation. This study forms the
foundation for the oncologist and allied health professionals
to monitor body composition in such patients. Although
gender, tumor site involvement, and treatment character-
istics were considered key predictors of weight loss, large-
scale studies citing other factors should be conducted. The
impact of proposed interventions on weight loss and other
HRQOL outcomes should be assessed in future studies.
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