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Abstract

Purpose The aim of this study was to study the nutritional profile of node-negative and node-positive patients undergoing
treatment for head and neck squamous cell cancer (HNSCC).

Methods This prospective cohort study was conducted between 2018 and 2020. Patients diagnosed with HNSCC, planned
for treatment, were enrolled after written informed consent. In node-negative (NO) and node-positive (N +) cohorts of
patients, nutritional status was determined using anthropometric measures and Subjective Global Assessment (SGA) scale
pre-treatment, and during and after treatment. Statistical analysis was performed using SPSS version 22. Data was analyzed
using parametric and non-parametric tests, and p value of 0.05 was considered significant.

Results In total, 161 patients were analyzed, 73 NO and 88 N + cohorts. Pre-treatment, 9.6 to 20.4% patients in NO and 23.9
to 32.8% patients in N + cohorts were malnourished. Incidence of malnutrition at completion of treatment was 40.8 to 52.5%
overall, 20.5 to 41.1% NO, and 39.5 to 62.8% N +. Mean reduction in weight (11.1% +7.82 vs 6.26% + 8.3, p=0.000), mean
reduction in BMI (2.57 +1.87 vs 1.29 +1.62, p =0.000), median reduction in MUAC (2 cm vs 1 cm, p=0.000), and median
increase in SGA score (13 vs 6, p=0.000) were higher in multi-modality as compared to those in a single-modality treat-
ment. Similar findings were noted in NO and N + cohorts.

Conclusion As compared to NO, N + patients had higher burden of malnutrition at diagnosis, and more worsening of nutri-
tional parameters during treatment. More decline in nutritional status was seen in patients receiving multi-modality as
compared to single-modality treatment.

Keywords Malnutrition in cancer - Node-positive head and neck cancer - Subjective Global Assessment scale - Nutrition
support in cancer

Background

Head and neck squamous cell cancer (HNSCC) is the 6th
most common cancer in the world; in 2018, there were
890,000 new cases and 450,000 deaths. The incidence is
anticipated to increase by 30% by 2030 (Global Cancer
Observatory (GLOBOCAN)) [1-3]. In India, the estimated
age-standardized rate for incidence of HNSCC was > 10.7
per 100,000 (GLOBOCAN 2018); in the USA, this is
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7.5-10.7 per 100,000. The high incidence in the South
Asian region is associated with consumption of carcino-
genic-containing products like oral tobacco and areca nut,
and alcohol abuse, whereas oropharyngeal infection with
HPYV contributes to the high incidence in the West [4-6].
HNSCC is treated with a single-modality or multi-modality
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approach—surgical resection, radiation, or chemotherapy
plus radiation depending on the disease stage.

Malnutrition is seen in 30-50% of HNSCC patients;
around 30% patients have severe malnutrition and weight
loss since 6 months prior to diagnosis. Chemotherapy
worsens the nutritional intake due to digestive tract-related
symptoms like loss of taste, mucositis, nausea, and vomit-
ing [7]. Impairment related to swallowing and speech and
xerostomia occur in~50% of HNSCC patients following
radiotherapy and these are often persistent long term [8].
The 2-year prevalence of dysphagia in HNSCC survivors
is 45%; this is 4—8 times more than those who never had
cancer [9]. Several studies have shown higher rates of treat-
ment interruptions and less treatment effectiveness with
high-grade mucositis [10]. Increased mortality and worse
prognosis have been proposed to be associated with fat-free
body mass loss related to malnutrition in cancer patients
[11]. Indian data on nutritional profile of patients undergo-
ing treatment for HNSCC with regard to node-negative and
node-positive cohorts is lacking.

The aim of this study was to study the nutritional pro-
file of node-negative and node-positive patients undergoing
treatment for HNSCC.

Methods

This prospective cohort study was carried out at Cancer
Research Institute, Himalayan Institute of Medical Sci-
ences, Swami Rama Himalayan University, Dehradun, India,
between 2018 and 2020, under Institutional Ethics Commit-
tee clearance number SRHU/HIMS/ETHICS/2018/115. The
study population were patients starting treatment for HNSCC.

Inclusion criteria

Patients with diagnosed and previously untreated HNSCC
planned for treatment.

Exclusion criteria

1. Previously treated for HNSCC with surgery, radiother-
apy, or chemotherapy.

2. Metastatic disease at presentation.

3. Patient with skin, nasopharynx, or esophagus cancer or
with metastasis from primary sites other than the head
and neck.

4. Age less than 18 years.

Patients once diagnosed with HNSCC and planned for
curative or palliative oncological treatment with single or
multi-modality were approached for enrollment in the study
and an informed written consent was obtained. They were
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assessed for nutritional status before starting treatment, at
the end of each treatment modality, and at completion of
planned treatment. The following data were recorded:

(a) Baseline data regarding patient demographics, disease,
and treatment plan.

(b) ECOG performance status (PS).

(c) Nutritional status: weight, Subjective Global Assess-
ment (SGA) score, mid-upper arm circumference
(MUAC), body mass index (BMI), and hemoglobin

Based on the assumption that nutritional status may be
different in patients with or without neck nodal metastasis,
two cohorts were made based on the neck node status of
the patient:

(a) NO cohort: patients with no node metastasis at presenta-
tion

(b) N+cohort: patients with node metastasis at presenta-
tion

The data were recorded, anonymized, and analyzed
using the following statistical methods.

Statistical analysis

The data were entered in MS Excel 2010. Statistical analysis
was performed using SPSS software version 22. The one-
sample Kolmogorov—Smirnov test was used to determine
whether datasets were different from normal distribution.
Normally distributed data was analyzed using a paramet-
ric test: unpaired Student T test, paired-sample T test;
non-normally distributed data using non-parametric tests:
Mann—-Whitney U test, Wilcoxon-signed rank test, marginal
homogeneity test; and categorical data using Pearson Chi-
square test. The level of significance was taken as p < 0.05.

Results

A'total of 161 patients were enrolled in the study: 73 in NO and
88 in N+ cohorts, 88.2% were male, mean age 56.32 (+13.27
SD) years, 60.8% in T3/4 stage, 40.4% patients received
single-modality and 59.6% multi-modality treatment. The
pre-treatment mean weight was 57.75 (= 11.77 SD) kg; BMI
21.58 (£4.2 SD); hemoglobin 13.42 (+1.77 SD) g/dl; MUAC
24.71 (£3.78 SD) cm. The distribution of central tendencies
of these parameters was similar in NO and N + cohorts. Pre-
treatment mean weight loss in NO and N + cohorts was 4.25%
and 7.93% (p=0.004), mean SGA score 36.95 and 42.74
(p=0.000) respectively (Table 1). In NO and N + cohorts,
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TabI.eI1 Pre-treatment Variable Overall Node negative Node positive p value*
nutrltlor}al parameters .(central (N=161) (N=73) (N=88)
tendencies) compared in node-
negative and node-positive Weight (kg) Mean 57.750 59.121 56.614 0.179
cohorts Median 56 57 55
Range 30-97 38-97 30-85
SD 11.7713 12.0118 11.5125
BMI Mean 21.5822 22.2396 21.0368 0.070
Median 21 22 21.0368
Range 12.84-37.02 14.86-34.0 12.84-37.02
SD 4.19650 4.36728 3.99239
Percentage pre-treat-  Mean 6.26 4.25 7.93 0.004
ment weight loss Median 4.00 0 6
Range 0-36 0-32 0-36
SD 8.081 6.658 8.786
Hemoglobin (g/dl) Mean 13.4213 13.3928 13.4445 0.854
Median 13.4100 13.4250 13.3400
Range 7.0-18.0 7.0-18.0 9.0-17.50
SD 1.76753 1.87076 1.68890
MUAC (cm) Mean 24.711 25.219 24.290 0.121
Median 25 25 24
Range 16-49 20-34 16-49
SD 3.7793 2.9368 4.3283
SGA score Mean 40.11 36.95 42.74 0.000
Median 39 34 42
Range 26-65 26-59 27-65
SD 10.304 8.839 10.732

*Unpaired Student 7 test for mean

BMI body mass index, SGA Subjective Global Assessment, SD standard deviation

13.7% and 28.4% (p =0.034) patients had lost more than 10%
weight pre-treatment, 9.6% and 22.8% (p =0.036) patients had
low MUAC, 10.9% and 27.2% (p=0.015) had SGA score
of >50, and 4.1% and 18.2% (p =0.006) patients had Bitot
spots respectively (Table 2).

Nutritional parameters in node-negative
and node-positive cohorts

gMean weight in kilograms (+ SD) reduced from 57.83
(11.79) to 52.22 (10.51) (p =0.000), 58.94 [12] to 53.66
(11.24) (p=0.000), and 56.74 (11.56) to 51 (9.75)
(p=0.000) in overall, NO, and N + cohorts (Tables 3, 4, 5).
Mean % reduction in weight in kilograms (SD) at the end
of the first treatment modality was 4.69 (6.46) overall, 6.21
(5.84) NO, and 3.59 (6.73) N+ at the end of the second
treatment modality was 7.49 (6.99) overall, 6.71 (8.19) NO,
and 8.04 (6.03) N +; at completion of all treatment 9.17
(8.33) overall, 8.93 (7.97) NO, and 9.37 (8.66) N +. Weight
loss > 10% was seen at the end of the first treatment modal-
ity in 27.2% patients overall, 26.4% NO, and 27.9% N +; at
the end of the second modality treatment in 38.1% overall,

37% NO, and 38.9% N +; at completion of all treatment
45.3% overall, 41.1% NO, and 48.8% N + . Mean reduc-
tion in BMI (95% confidence interval) at the end of the
first treatment modality was 1.45 (1.2—-1.7) overall, 1.52
(1.2-1.9) NO, and 1.39 (1.0-1.7) N+ at the end of the
second treatment modality was 2.71 (2.2-3.2) overall, 2.83
(2.0-3.7) NO, and 2.62 (1.9-3.3) N+. Low BMI was pre-
sent at baseline in 22.8% patients overall, 20.9% NO, and
24.4% N+ ; at the end of the first treatment modality 38%
overall, 33.3% NO, and 41.9% N +; at the completion of
all treatment 43.4% overall, 35.5% NO, and 50% N +. Low
MUAC was found at baseline in 17.2% patients overall,
9.6% NO, and 22.7% N + ; at the end of the first treatment
27.2% overall, 18.1% NO, and 34.9% N +; at the comple-
tion of all treatment 30.8% overall, 20.5% NO, and 39.5%
N +. The median SGA score at baseline was 39 overall, 34
NO, and 42 N +; at the end of the first treatment 47 overall,
46.5 NO, and 48 N +; at completion of all treatment 50
overall, 48 NO, and 53 N +. SGA score of > 40 was found
in 47.2% patients overall, 34.2% NO, and 58% N + at base-
line; 69.6% overall, 63.9% NO, and 74.4% N + at the end
of the first treatment; 87.4% overall, 79.5% NO, and 94.2%
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Table 2 Pre-treatment nutritional parameters compared in node-negative and node-positive cohorts

Variable Number of patients p value*
Overall Node negative (N=73) Node positive (N=_88)
n/N(%) n/N(%) n/N(%)
Weight (kg) <50 37/161(23) 13/73(17.8) 24/88(27.3) 0.612
>50 124/161(77) 60/73(82.2) 64/88(72.2)

Pre-treatment weight loss > 10% 35/161(21.7) 10/73(13.7) 25/88(28.4) 0.034
BMI >18.5 122/161(75.8) 57/73(78.1) 65/88(73.9) 0.602
<185 36/161(22.4) 15/73(20.5) 21/88(23.9)

Missing value 3/161(1.9) 1/73(1.3) 2/88(2.3)
MUAC (cm) >21 134/161(83.2) 66/73(90.4) 68/88(77.2) 0.036
<21 27/161(16.8) 7/73(9.6) 20/88(22.7)
SGA score 24-29 33/161(20.5) 18/73(24.6) 15/88(17) 0.015
30-39 52/161(32.3) 30/73(41.1) 22/88(25)
40-49 44/161(27.3) 17/73(23.3) 27/88(30.7)
50-59 26/161(16.1) 8/73(10.9) 18/88(20.4)
60-71 6/161(3.7) 0 6/88(6.8)
Pallor Present 10/161(6.2) 4/73(5.5) 6/88(6.8) 0.757
Bitot spots Present 19/161(11.8) 3/73(4.1) 16/88(18.2) 0.006
Hemoglobin Normal 110/161(68.3) 52/73(71.2) 58/88(65.9) 0.236
Mild anemia 39/161(24.2) 14/73(19.2) 25/88(28.4)
Moderate/severe anemia 10/161(6.2) 5/73(6.8) 5/88(5.7)
Missing value 2/161(1.2) 2/73(2.7) 0

*® .
Pearson chi-square test

BMI body mass index, MUAC mid-upper arm circumference, SGA Subjective Global Assessment

N + at completion of all treatment. Moderate to severe ane-
mia was found at baseline in 6.3% patients overall, 7.1%
NO, and 5.7% N +; at the end of the first treatment 16.3%
overall, 12.5% NO, and 18.6% N + ; at completion of treat-
ment 16.9% overall, 14.1% NO, and 19% N +.

Pattern of change in nutritional parameters
in patients having received single-modality
versus multi-modality treatment

Overall, there was no significant difference in PS, mean
weight, mean BMI, median MUAC, mean hemoglobin, or
median SGA score at completion of treatment between sin-
gle- and multi-modality groups. Mean reduction of weight
was higher (11.1% +7.82 vs 6.26% + 8.3, p=0.000), mean
reduction in BMI was higher (2.57 +1.87 vs 1.29+1.62,
p=0.000), median reduction in MUAC was higher (2 cm
vs 1 cm, p=0.000), and median increase in SGA score was
higher (13 points vs 6 points, p =0.000) in the multi-modal-
ity group (Table 6). In the node-negative cohort, mean reduc-
tion of weight was higher (10.85% +8.13 vs 6.79% +7.31,
p=0.028), mean reduction in BMI was higher (2.66 +1.98
vs 1.44 +1.64, p=0.006), median reduction in MUAC was
higher (2 cm vs 1 cm, p=0.009), and median increase in
SGA score was higher (15 points vs 8 points, p=0.009)
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in the multi-modality group. In the node-positive cohort,
mean reduction of weight was higher (11.12% +87.69 vs
6.95% +5.12, p=0.005), mean reduction in BMI was higher
(2.52+1.81 vs 1.1 £1.61, p=0.001), median reduction in
MUAC was higher (3 cm vs 2 cm, p=0.001), and median
increase in SGA score was higher (12 points vs 4 points,
p=0.009) in the multi-modality group.

Discussion

The center where this study was conducted is a tertiary care
cancer center, located at the foot of Himalayas in India.
Approximately 1200 new cancer patients are treated at this
center every year, 300 diagnosed with head and neck cancer.
The patients are usually from low to middle socioeconomic
strata. The median age at diagnosis for non-HPV-associated
HNSCC is 66 years and that of HPV-associated oropharyn-
geal cancer is~53 years in literature [12]. In the present
study, the mean age was 56.3 years, as in India HNSCC is
usually more non-HPV related, patients in this study were
a decade younger. A majority of patients in this study were
T3/4 stage, which is in keeping with other reports [13], and
required multi-modality treatment in~60% patients. Malnu-
trition in head and neck cancer affects 30-50% of patients
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Table 3 Pattern of change in nutritional parameters before, during, and after completion overall (N=161)

Variable Baseline End of first p value End of p value At completion p value
treatment second of treatment
modality treatment modality
modality
PS Median 0 2 2 2
Weight (kg) Mean 57.83 53.88 0.000* 53.07 0.000* 52.22 0.000*
(SD) (11.79) (11.3) (8.72) 10.51)
<50 n/N(%) 37/161 59/158 (37.3)  0.000%** 22/64 (34.4) 67/159 (42.1) 0.000%3*
(23)
>50 124/161 99/158 (62.7) 42/64 (65.6) 92/159 (57.9)
a7
Mean reduction in weight in kg from baseline 3.863 0.000%* 7.428 0.000%* 5.615 0.000%*
(95%CI) (3.19-4.53) (6.04-8.82) (4.82-6.41)
Mean reduction in % weight from baseline (SD) 4.69 0.000%* 7.48 0.032%* 9.17 0.000%*
(6.46) (6.99) (8.33)
Change in weight from >10% loss of weight 43/158 (27.2)  0.000* 24/63 (38.1) 0.016%*** 72/159 (45.3) 0.000%3*
/;ai;linc <10% loss of weight 85/158 (53.8) 31/63 (49.2) 68/159 (42.8)
wN(%) No change/increase 30/158 (19) 7/63 (11.1) 19/159 (11.9)
in weight
BMI n/N(%) Mean 21.59 20.14 0.000* 19.91 0.000* 19.54 0.000*
(SD) (4.19) (4.03) (3.13) (3.79)
Mean reduction from 1.45 0.000* 2.71 0.000* 2.09 0.000*
baseline (1.2-1.7) (2.2-3.2) (1.79-2.4)
(95%CI)
>18.5 122/158 98/158 (62) 0.000%** 44/64 (68.8) 0.000* 90/159 (56.6) 0.000%**
(77.2)
<18.5 36/158 60/158 (38) 20/64 (31.2) 69/159 (43.4)
(22.8)
MUAC (cm) Median (IQR) 25 23 0.000%* 23 0.000%* 23 0.000%*
(22.5-26)  (21-25) (22-24) (21-24)
n/N(%) Normal 134/161 115/158 (72.8)  0.000%** 52/64 (81.3) 0.003%*%*%* 110/159 (69.2) 0.000%**
(83.2)
Malnutrition 27/161 43/158 (27.2) 12/64 (18.7) 49/159 (30.8)
(16.8)
SGA score Mean 40.11 46.18 49.63 49.88
(SD) (10.3) (10.4) (8.6) (8.8)
Median 39 47 0.000%* 49.5 0.000%* 50 0.000%*
(IQR) (31-48.5) (37-54) (43-56.75) (44-58)
24-29 n/N(%) 33/161 9/158 (5.7) 0.0007##* 1/64 (1.6) 0.0007%#* 2/159 (1.3) 0.000%##*
(20.5)
30-39 52/161 39/158 (24.7) 5/64 (7.8) 18/159(11.3)
(32.3)
40-49 44/161 49/158 (31) 26/64 (40.6) 56/159 (35.2)
(27.3)
50-59 26/161 41/158 (25.5) 21/64 (32.8) 55/159 (34.6)
(16.1)
60-71 6/161 (3.7) 20/158 (12.7) 11/64 (17.2) 28/159 (17.6)
Hemoglobin Mean 13.5 12.5 0.000* 12.6 0.000* 12.5 0.000*
(g/dl) (SD) (1.8) (1.8) (1.4) (1.8)
Normal 110/159 62/147 (42.2) 0.000%** 24/59 (40.7) 0.000%*%* 59/148 (39.9) 0.000%**
(69.2)
n/N(%) Mild anemia 39/159 61/147 (41.5) 28/59 (47.5) 64/148 (43.2)
(24.5)
Moderate/severe 10/159 24/147 (16.3) 7/59 (11.9) 25/148 (16.9)
anemia (6.3)
Bitot spots present 19/161 17/158 (10.8) 3/64 (4.7) 19/161 (11.8)
(11.8)

“Paired-sample T test, **related-samples Wilcoxon signed rank test, ***related-samples marginal homogeneity test

SD standard deviation, CI confidence interval, /QR inter-quartile range, PS performance status, BMI body mass index, MUAC mid-upper arm
circumference, SGA Subjective Global Assessment
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Table 5 Pattern of change in nutritional parameters before, during, and after completion of treatment in the node-positive cohort
Node-positive group (N =88 patients)
Variable Baseline End of first pvalue Endofsecond pvalue Atcompletion p value
treatment treatment of treatment
modality modality modality
PS Median 0 2 3 3
Weight (kg) Mean(SD) 56.74 53.02 0.000*  53.1 0.000* 51 0.000*
n/N(%) (11.56) (11.04) (8.58) 9.75)
<50 24/88 (27.3)  36/86 (41.9) 0.000#** 13/37 (35.1) 39/86 (45.3) 0.000%**
>50 64/88 (72.7)  50/86 (58.1) 24/37 (64.9) 47/86 (54.7)
Mean reduction in weight from 3.72 0.000* 7.15 0.000* 5.74 0.000*
baseline (kg) (2.79-4.65) (5.22-9.07) (4.65-6.84)
(95%CI)
Mean % reduction in weight from 3.59 0.000*  8.04 0.005*  9.37 0.000%*
baseline (SD) (6.73) (6.03) (8.66)
Change in weight  >10% loss of 24/86 (27.9) 14/36 (38.9) 42/86 (48.8) 0.000%**
from baseline weight
<10% loss of 45/86 (52.3) 18/36 (50) 34/86 (39.5)
weight
No change/ 17/86 (19.8) 4/36 (11.1) 6/86 (7)
increase in
weight
BMI Mean(SD) 21.11 19.72 0.000* 19.59 0.000* 18.95 0.000*
n/N(%) 4.01) (3.98) (3.28) 3.51)
Mean reduction 1.39 (1.04-1.74) 0.000*  2.62(1.9-3.33) 0.000*  2.16 (1.74-2.57)  0.000*
from baseline
(95%CI)
>18.5 65/86 (75.6)  50/86 (58.1) 0.000%** 23/37 (62.1) 43/86 (50) 0.000%**
<18.5 21/86 (24.4)  36/86 (41.9) 14/37 (37.8) 43/86 (50)
MUAC (cm) Median (IQR) 24 23 0.000%* 23 0.000%* 22 0.000%*
n/N(%) (22-26) (20-25) (22-24.25) (20-24)
Normal 68/88 (77.3)  56/86 (65.1) 0.001*** 29/37 (78.4) 0.008*** 52/86 (60.5) 0.000%**
Malnutrition 20/88 (22.7)  30/86 (34.9) 8/37 (21.6) 34/86 (39.5)
SGA Mean(SD) 42.74 47.3 50.22 51.97
n/N(%) (10.73) (10.58) (8.57) (8.42)
Median 42 48 0.000** 50 0.000%* 53 0.000%*
(IQR) (32.25-50.75) (38-57) (44.5-58) (47-59)
24-29 15/88 (17) 4/86 (4.7) 0.000%** 1/37 (2.7) 0.000%** 2/86 (2.3) 0.000%**
30-39 22/88 (25) 18/86 (20.9) 2/37 (5.4) 3/86 (3.5)
4049 27/88 (30.7)  27/86 (31.4) 14/37 (37.8) 27/86 (31.4)
50-59 18/88 (20.5)  24/86 (27.9) 13/37 (35.1) 34/86 (39.5)
60-71 6/88 (6.8) 13/86 (15.1) 7/37 (18.9) 20/86 (23.3)
Hemoglobin (g/  Mean(SD) 13.43 12.17 (1.81) 0.000* 12.41 0.000* 12.13 0.000*
dl) (1.73) (1.16) (1.67)
n/N(%)
Normal 58/88 (65.9)  30/83 (36.1) 11/34 (32.4) 26/84 (31)
Mild anemia 25/88 (28.4)  37/86 (44.6) 20/34 (58.8) 42/84 (50)
Moderate/severe  5/88 (5.7) 16/86 (18.6) 3/34 (8.8) 16/84 (19)
anemia
Bitot spots present 16/88 (18.2)  14/86 (16.3) 2/37 (5.4) 15/88 (17)

“Paired-sample 7 test, **related-samples Wilcoxon signed rank test, ***related-samples marginal homogeneity test

SD standard deviation, CI confidence interval, /QR inter-quartile range, PS performance status, BMI body mass index, MUAC mid-upper arm
circumference, SGA Subjective Global Assessment
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[10, 13]. In a review article published in 2017 [14], it was
noted that up to 80% of HNSCC patients are malnourished
because of one their lifestyle and second the risk factors
associated with HNSCC. In the present study among node-
negative patients, only 13.7% had lost the critical > 10%
weight within 6 months prior to starting treatment, only
10.9% had SGA score > 50, only 9.6% had low MUAC, and
20.4% patients had low BMI. Thus, 9.6 to 20.4% patients
were observed to suffer from malnutrition at diagnosis in the
node-negative cohort. This is lower than the international
literature. In the node-positive cohort, 28.4% patients had
lost > 10% weight within 6 months prior to starting treat-
ment, 27.2% had SGA score > 50, 32.8% had low MUAC,
and 23.9% low BMI. Thus, 23.9 to 32.8% patients were
malnourished in the node-positive cohort at diagnosis. The
burden of malnutrition was found to be higher in node-pos-
itive patients; this could be due to multiple factors like a
more advanced disease causing symptoms like swallowing
or chewing difficulty, longer duration of disease with longer
nutritional challenges, pain, and other symptoms associated
with advanced disease which reduce oral intake. In HNSCC
patients, cancer is close to structures vital for eating, lead-
ing to numerous nutritional challenges before, during, and
after treatment. They experience treatment side effects, like
odynophagia, dysphagia, xerostomia, dysgeusia, mucositis,
sticky saliva, fatigue, nausea, and vomiting [15]. These fur-
ther impair patient’s ability to sustain adequate intake orally.
A systematic review found “dysphagia” to be the most com-
monly studied symptom during treatment for HNSCC [16].
During or after treatment, malnutrition and unintentional
weight loss in HNSCC patients are associated with increased
morbidity and mortality, poor treatment outcome, and poor
quality of life [17]. The nutritional journey, as experienced
by HNSCC patients undergoing treatment, may be differ-
ent from the measured nutritional parameters. A qualitative
study on 10 HNSCC patients undergoing treatment aimed to
study the experience of patients regarding their nutritional
situation and perception of nutritional support during treat-
ment. Patients experienced surgery as a poor starting point
for radiotherapy from the nutritional aspect. Patients cus-
tomized their diet as radiotherapy started; they experienced
virtually no oral food intake about halfway into radiother-
apy. This leads to tube-feeding and hospital admissions. All
patients were recommended ONS, but supplements became
unbearable eventually. After completion of radiotherapy,
patients experienced discouragement from persistent side
effects; this prevented patients from eating [18].

The response to treatment, in HNSCC patients, is affected
by their unique nutritional problems. To adequately man-
age these patients, the treating team must accurately and
systematically assess nutritional status and execute timely
metabolic treatment [19]. In the present study, all nutritional
parameters declined significantly from baseline during the

treatment. At the end of treatment, the mean reduction in
weight was 9.17% (+8.33 SD) from baseline weight; > 10%
weight loss was present in 45.3% patients, low BMI 43.4%
patients, low MUAC 40.8% patients, > 50 SGA score 52.5%
patients, and moderate to severe anemia 16.9% patients.
The incidence of malnutrition at completion of treatment in
this study was 40.8 to 52.5% overall, in the node-negative
cohort 20.5 to 41.1%, and in the node-positive cohort 39.5
to 62.8%. In the node-positive cohort, 15% more patients
had low BMI, 19% more patients low MUAC, and 23%
more patients > 50 SGA score at completion of treatment as
compared to the node-negative cohort. The nutritional chal-
lenges for patients undergoing treatment for node-positive
HNSCC are far greater than those for node-negative patients.
A retrospective study published in 2019 aimed to assess
the impact of prophylactic feeding gastrostomy (FG) and
predictors of malnutrition in patients undergoing treatment
for HNSCC [20]. They studied 111 patients and found that
patients without prophylactic FG had more hospital read-
missions (p=0.042), greater relative weight loss at 6 weeks
(p<0.0001), symptoms like dysphagia, and higher rate of
severe malnutrition. They found factors like node-positive
status, oral intake difficulty, concomitant chemo-radiother-
apy, primary tumor sites like nasopharynx, and hypopharynx
tumor site were significantly associated with malnutrition.
A systematic review [21] published much prior (in 2013)
analyzed the effect of nutritional interventions like indi-
vidualized dietary counseling, oral nutritional supplements
(ONS), nasogastric (NG) tube feeding, and percutaneous
endoscopic gastronomy (PEG) on nutritional status, quality
of life (QoL), and mortality in HNSCC patients receiving
radiotherapy or chemo-radiotherapy. They found beneficial
effects on nutritional status and QoL for individualized die-
tary counseling only; ONS, NG tube, and PEG tube feeding
were not consistently associated with benefit.

The detrimental effects of treatment for HNSCC on the
nutritional status of a patient may vary according to the
oncological treatment. Early-stage HNSCC is usually treated
with single-modality treatment like surgery or radiotherapy,
whereas locally advanced HNSCC is treated with a multi-
modality treatment like surgery followed by radiotherapy or
chemo-radiotherapy or radical chemo-radiotherapy, depend-
ing on the location of primary tumor. Some patients, with
locally advanced HNSCC, receive a single-modality treat-
ment with a palliative intent. Nutritional parameters of a
single-modality treatment and multi-modality treatment
groups were compared in the present study. At completion of
treatment, we found that the ECOG performance status and
mean weight were not different in both groups. But the mean
reduction in weight was 4.75% more, mean reduction in BMI
was 1.28 kg/m2 more, and median increase in SGA score was
7 points more in the multi-modality group as compared to
those of a single-modality group (all statistically significant).
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Similar findings were noted in both node-negative and node-
positive cohorts. In a prospective study published in the year
2020 [22], patients undergoing a single-modality treatment
with radiotherapy for HNSCC were followed up for nutri-
tional status and nutrition impact factors. Similar to the
present study, they used a SGA score and found that 56%
patients were malnourished at baseline and this increased
to 100% after completion of treatment, and the mean weight
loss was 4.53 +0.41 kg, 7.39%. They also reported taste
changes and dry mouth in 100% patients. Another study
published in the same year compared the health-related
QoL in 19 HNSCC patients undergoing multi-modality
treatment with chemo-radiotherapy. They found that well-
nourished patients had fewer QoL issues like pain, sticky
saliva, fatigue, chewing difficulty, appetite loss, and social
eating as compared to malnourished (p <0.05). They found
a statistically significant association (but weak strength,
r=—0.37, p=0.012) between global QoL score and SGA
score [23]. A randomized controlled trial [24] on HNSCC
patients receiving radiotherapy compared nutritional coun-
seling alone versus ONS along with nutritional counseling.
ONS resulted in smaller weight loss (mean 1.6 kg, 95%CI
0.5-2.7, p=0.006), improved QoL and higher protein-cal-
orie intake, and reduced need for plan changes in oncologi-
cal treatment (HR =0.40, 95%CI 0.18-0.91, p=0.029). The
QoL of a patient is inter-related with psychological distress;
an RCT aimed to improve the nutritional status of HNSCC
patients receiving radiotherapy, using the psychological
technique “Eating as Treatment” (EAT) program, delivered
by the dietitians. The control group had 151 patients and the
intervention group, 156. SGA score was used to assess the
primary end point, nutritional status. Intervention group had
better SGA score, less percent weight loss, less treatment
interruptions, lower depression scores, and higher QoL [25].
This RCT demonstrated effectiveness of psychological inter-
vention (EAT) in improving nutrition in HNSCC patients
undergoing treatment. The negative impact of treatment usu-
ally continues in the survivorship period too. In a qualitative
study, 31 HNSCC survivors were interviewed to acquire a
comprehensive understanding of their lived experience of
chronic Nutrition Impact Symptoms (NIS) burden [26]. It
was interesting to note that they found at least one or more
chronic NIS in all survivors, but before treatment 40% were
unaware of the potential for chronically persistent NIS. The
present study highlights the need for supportive therapies in
cancer care, especially nutritional services. Low- and mid-
dle-income countries like India face disparities in health care
systems with regard to these supportive care services. There
are limitations in availability of nutrition specialists, cancer
dieticians, and even nutritional supplements in low-cost can-
cer centers, where a majority of cancer patients are treated.

In 2016, “Nutritional management in head and neck
cancer: United Kingdom National Multidisciplinary

@ Springer

Guidelines” was published [27]. The following recom-
mendations were made regarding treatment of HNSCC:

e The multidisciplinary team should include a specialist
dietitian.

e Nutritional assessment should be performed using a
validated tool before starting treatment and at regular
intervals.

e High-risk patients should be referred for early dietary
intervention.

e Appropriate nutritional support and malnutrition treat-
ment should be offered without delay.

e They recommended SGA and patient-generated SGA
as validated tools for nutritional assessment.

e Pre-treatment nutritional assessment should be offered.

e Patients well-nourished pre-treatment should receive
regular dietary assessment and intervention.

e They recommended energy intake of a minimum
30 kcal/kg/day and protein intake 1.2 g/kg/day.

e Enteral nutrition to be started in the food intake
is <60% of the estimated energy expenditure.

e Gastrostomy is recommended over NG tube if long-
term (4 weeks) tube feeding is anticipated.

e Nutritional interventions like dietary counseling and
diet supplements should be offered up to 3 months after
treatment.

e QoL parameters related to nutrition should be estimated
pre-treatment, during treatment, and post-treatment at
regular intervals.

In conclusion, HNSCC patients may be malnourished
at presentation, and the nutritional status deteriorated in a
vast proportion of patients during treatment. Node-positive
patients had a higher burden of malnutrition at diagnosis,
and higher worsening of nutritional parameters during
treatment as compared to node-negative patients. A higher
decline in nutritional status was seen in patients receiv-
ing a multi-modality as compared to a single-modality
treatment. Thus, node-positive HNSCC patients receiv-
ing a multi-modality treatment have the highest burden
of malnutrition.
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