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ABSTRACT

Objective: It is important to assess nutritional status to determine the
presence of malnutrition because poor nutritional status will reduce
the efficacy and increase the side effects of radiotherapy. The aim of
this research was to assess nutritional status by comparing several
parameters, namely anthropometry, biochemistry, physical condition,
and inflammatory parameters, with Patient Generated-Subjective Global
Assessment (PG-SGA) as the gold standard.

Methods: A cross-sectional study with 78 subjects was conducted at
the General Hospital Dr. Sardjito Yogyakarta, Indonesia, in 2022. The
Malnutrition Screening Tool, Simple Nutrition Screening Tool, PG-SGA,
and objective parameter data were used in the nutritional assessment.
The objective parameters were determined by analyzing anthropometric
data [body weight, mid-upper arm circumference (MUAC), and body fatl,
biochemical data (albumin and a complete blood profile), physical data
(hand grip strength), and food intake data using the 1x24-hour recall
method. The data were analyzed using One-Way ANOVA and the Kruskal-
Wallis test.

Results: Malnutrition was found in 33.3% of pre-radiotherapy head and
neck cancer (HNC) patients. Patients with good nutritional status did not
experience weight loss, decreased appetite, gastrointestinal symptoms,
decreased functional capacity, or fat and/or muscle deficit (p<0.05). The
findings showed a significant relationship between PG-SGA and nutritional
status based on body weight, weight loss, MUACs, handgrip strength,
visceral fat, resting metabolic rate (RMR), and hemoglobin (p<0.05). A
better nutritional status was associated with higher parameter values.
Conclusions: The method for nutritional status assessment in HNC
patients undergoing radiotherapy can be performed by measuring body
weight, weight loss, upper arm circumference, visceral fat, hemoglobin,
and RMR in addition to PG-SGA as the gold standard.

Keywords: Head and neck cancer, nutritional status, malnutrition, PG-
SGA, nutritional screening, nutritional assessment
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Amag:  Kotl  beslenme  durumu  radyoterapinin  etkinligini
azaltacagindan ve yan etkilerini artiracagindan, malnitrisyon varligini
belirlemek i¢in beslenme durumunu degerlendirmek 6nemlidir. Bu
arastirmanin amaci, antropometri, biyokimya, fiziksel durum ve ayrica
enflamatuvar parametreler gibi cesitli parametreleri altin standart
olarak Hasta Tarafindan Olusturulan-Siibjektif Global Degerlendirme
(PG-SGA) ile karsilastirarak beslenme durumunu degerlendirmektir.
Yontemler: Dr. Sardjito Genel Hastanesi Yogyakarta, Endonezya'da
2022 yiinda 78 denekle kesitsel bir calisma yuratuldi. Beslenme
degerlendirmesinde Malnitrisyon Tarama Araci, Basit Beslenme
Tarama Araci, PG-SGA ve objektif parametre verileri kullanildi. Objektif
parametreler antropometrik veriler [viicut agirligi, orta-ust kol cevresi
(MUAC) ve vicut yagil, biyokimyasal veriler (albiimin ve tam kan
profili), fiziksel veriler (el kavrama giict) ve 1x24 saatlik hatirlama
yontemi kullanilarak gida alim verileri analiz edilerek belirlendi. Veriler
Tek-Yonlit ANOVA ve Kruskal-Wallis testi kullanilarak degerlendirildi.
Bulgular: Radyoterapi 6ncesi bas ve boyun kanseri (BBK) hastalarinin
%33,3'inde malnitrisyon saptandi. Beslenme durumu iyi olan
hastalarda kilo kaybi, istah azalmasi, gastrointestinal semptomlar,
fonksiyonel kapasitede azalma ve yag ve/veya kas eksikligi gorulmedi
(p<0,05). Bulgular, viicut agirtig, kilo kaybi, MUAC, el kavrama giicu,
visseral yag, istirahat metabolizma hizi (IMH) ve hemoglobin bazinda
PG-SCGA ile beslenme durumu arasinda anlamli bir iliski oldugunu
gosterdi (p<0,05). Daha iyi beslenme durumu daha yiiksek parametre
degerleri ile iliskilendirildi.

Sonuglar: Radyoterapi géren BBK hastalarinda beslenme durumunu
degerlendirme yéntemi, altin standart olarak PG-SCA'ya ek olarak
viicut agirligl, kilo kaybi, st kol gevresi, visseral yag, hemoglobin ve
IMH 6lctilerek yapilabilir.

Anahtar kelimeler: Bas ve boyun kanseri, beslenme durumu,
malnitrisyon, PG-SGA, niitrisyonel tarama, nitrisyonel degerlendirme
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INTRODUCTION

Cancer was the first and second worldwide cause
of premature death before the age of 70 in 91 of 172
countries in 2015. In 2018, there was a considerably high
death rate for head and neck cancer (HNC) in the world,
with approximately 330,000 cases out of 650,000 cases
each year'. Data from Indonesia’s Basic Health Research
revealed that the prevalence of cancer in Indonesia has
increased from 1.4 in 2013 to 1.8 per mile in 20182 The
World Health Organization Global Burden of Cancer
Study (GLOBOCAN) reported 396,914 cancer cases and
234,511 deaths in Indonesia in 2020. Nasopharyngeal
cancer as a type of HNC ranked the 4* most common
cancer in men with 15,427 cases, accounting for 8.6% of
all new cancer cases each year and more than 30% of the
total®.

Nutritional screening during 1-24 h of admission is the
initial stage in assessing a patient’s risk of malnutrition.
Those at risk of malnutrition are distinguished from
those who are not through the use of nutritional
screening instruments. A dietician will provide additional
intervention to patients at risk of malnutrition. Several
nutrition screening tools are presently available to
determine the risk of malnutrition, and each has benefits
and drawbacks*>.

As previously mentioned, patients with cancer are
at risk of experiencing malnutrition due to changes in
metabolism and pathophysiology of the cancer itself as
well as side effects of cancer treatment or therapy. It was
revealed that 51% of cancer patients had nutritionalissues,
43% were at risk, and 9% were malnourished. The degree
of malnutrition is mostly related to the stage and location
of the cancer, where malnutrition often occurs in HNC,
gastroesophageal, upper gastrointestinal, pancreatic, and
advanced lung cancer®.30% of HNC patients experienced
malnutrition before radiotherapy’. Other studies have
shown an increased prevalence of malnutrition in
patients with HNC from 11.9% before therapy to 49.4%
after radiotherapy or chemoradiotherapy. Patients who
were at risk of malnutrition before therapy had a lower
survival rate than those who were at risk during therapy
or were not at risk of malnutrition® Malnutrition increases
the risk of infection, delayed wound healing, impaired
heart and lung function, depression, muscle weakness,
poor quality of life, post-operative complications,
decreased chemotherapy and radiotherapy response,
and mortality in patients with HNC®.

Prior to radiotherapy;, it is crucial to pay close attention
to the patient’s nutritional status, as it will determine the
success of the treatment. Patients at risk of malnutrition
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have lower body mass index (BMI), mid-upper arm
circumference (MUAC), albumin, and hemoglobin (Hb)
levels and longer length of stay than those without risk
of malnutrition™. It is essential to perform screening
and assessment of the risk of malnutrition to determine
the right nutrition intervention as a way to improve the
quality of life of HNC patients, especially those suffering
from esophageal cancer. Nutritional management can
prevent weight loss, severe malnutrition, dysphagia,
and health status in patients with HNC undergoing
radiotherapy or radio chemotherapy, enhance therapy
tolerance, and boost energy intake and quality of life™
Thus, a good nutritional status before radiotherapy
is essential to avoid nutritional decline owing to side
effects of radiotherapy. The purpose of this study was
to assess the prevalence of malnutrition and nutritional
status factors in patients with HNC before radiotherapy.

Cancer growth is linked to inflammation®.
Inflammation precedes cancer and promotes all phases
of carcinogenesis. Cancer cells and surrounding stromal
and inflammatory cells generate an inflammatory tumor
microenvironment through well-orchestrated reciprocal
interactions. Approximately 15-20% of all cancers
are caused by infection, prolonged inflammation, or
autoimmunity at the same tissue or organ site'.

The involvement of inflammation in the pathogenesis
of malnutrition is significant. Increased systemic
inflammation can substantially increase the risk of
malnutrition.Changesinserum levels of pro-inflammatory
factors are potential predictors of malnutrition, and the
effect of oral nutritional supplements is pronounced
in patients who show no symptoms of persistent
inflammatory activity. Increased muscle catabolism, also
known as sarcopenia, is caused by inflammation and is
associated with a decline in nutritional status and clinical
outcomes®.

Radiation has two effects on tumor patients’ immune
systems as a holistic treatment. Radiation kills tumor
cells but also non-selectively kills immune cells, resulting
in low immune function and suppressed immunological
response. Inflammatory factor levels were considerably
increased before radiotherapy in esophageal cancer
patients, intensified after radiotherapy, and positively
linked with myelosuppression and irradiation volume. In
addition, immunological parameter recovery improved
patient prognosis'.

This study aimed to determine the nutritional status
of HNC patients before undergoing radiotherapy by
comparing several parameters of nutritional status
(anthropometric, biochemical, physical condition) and
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inflammation with Patient-Generated Subjective Global
Assessment (PG-SGA) as the gold standard.

MATERIALS and METHODS
Study and Patients

Ethical approval for this study was obtained from
the ethics commission of The Medical and Health
Research Ethics Committee of the Faculty of Medicine,
Public Health and Nursing, Universitas Gadjah Mada,
Indonesia, with ethical clearance number KE/FK/0316/
EC/2022 (approval date: 23.03.2022). A cross-sectional
study was conducted in the Radiotherapy Unit of Dr.
Sardjito General Hospital Yogyakarta, Indonesia, from
April to November 2022. Samples were selected using
the consecutive sampling method involving patients
diagnosed with HNC who were scheduled to undergo
radiotherapy at the radiology department of Dr. Sardjito
General Hospital. The subjects were selected on the basis
of the inclusion criteria of patients over 18 years old and
willing to participate in signing an informed consent form.
Patients who could not stand upright were excluded
from the study because they could not be weighed.

Data Collection

This study used nutritional status assessment using
anthropometry, biochemistry, physical examination,
and intake as the research instrument. Anthropometric
measurements include measurements of body weight,
height, BMI, weight loss, and upper arm circumference.
BMIis measured by the ratio of body weight (kg) to height
(m) [BMI = weight (kg)/height (m?)] and is classified as
malnourished if <18.5 kg/m% Weight change formula:
(current weight-usual weight). Patients’ height was
measured with a stadiometer, upper arm circumference
was measured using medline and classified as
malnourished if <23.5 cm; body weight, body fat, visceral
fat, and resting metabolism were measured with Omron
brand Type HBF 378 digital scales. Handgrip strength was
measured for physical measurement using a handgrip
dynamometer. Food intake was measured using the 1x24-
hour food recall interview method for further analysis
using nutrisurvey software. Alboumin levels in blood were
analyzed using ABX Pentra 400 by colorimetric method
with normal values of 3.5-5 g/dL for all genders; Hb levels,
leukocyte, lymphocyte, and neutrophil profiles were
analyzed using a hematology analyzer. The neutrophil-
to-lymphocyte ratio (NLR) was calculated by a simple
ratio between neutrophils and lymphocytes, with <5
indicated as normal. Normal Hb values for females were
12 g/dL and for males were 13 g/dL; total lymphocyte cell
<1500 cells/mm? indicated malnutrition.
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The nutritional status of cancer patients was evaluated
at the beginning of the study using two screening
instruments: the Malnutrition Screening Tool (MST) and
the Simple Nutrition Screening Tool (SNST). The MST
comprises two questions with points ranging from O to
77. SNST is a six-question simple nutritional screening
tool devised in Indonesia that excludes anthropometric
measurements and weight loss®. Both screening tools were
used in this study because they have simpler questions,
are subjective, do not require measurement, are simple to
use, and are suitable for Indonesian conditions. The cut-
off point for each nutrition screening tool is as follows:
MST 22 and SNST 23. Comprehensive nutritional status
was assessed using the gold standard PG-SGA, which
provides additional information regarding nutritional
symptoms and short-term weight loss. The PG-SGA is
divided into two sections. The patient completes the
first section using a checkbox format, while the second
section is a physical examination. Malnutrition criteria
were determined based on the results of the PG-SGA
scores, which were categorized into three groups: those
scored 0-3 (hon-malnourished /score A), 4-8 (moderate
malnutrition/score B), and 29 (severe malnutrition/
score C),

Statistical Analysis

IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp. was
used to examine the statistical data. Descriptive data
were used to provide comparative data on patient
characteristics in each group. Patient characteristics in
each group were compared and presented descriptively.
Nutritional status parameters were compared in the form
of anthropometric, biochemical, and nutrient intake data
between 3 groups to be analyzed using One-Way ANOVA
for data with normal distribution and Kruskal-Wallis
for data with non-normal distribution. Post-hoc tests
were also used for multiple comparisons of the three
categories. Pairwise comparison was used for Kruskal-
Wallis test, while Bonferroni was used for ANOVA. Chi-
square was used to analyze nutrition screening data
(MST, SNST) with PG-SGA.

RESULTS

Sixty-four percent (n=50) of the patients included
in the study were male. Most subjects (n=36 or 46%)
had cancer in the pharynx, especially the nasopharynx.
Based on the stage of cancer, 36.4% (n=16) with stage IV
cancer experienced malnutrition. Those in the moderate
and severe malnutrition group mostly had previously
undergone chemotherapy or surgery, as described in
Table 1.
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Table 1. Patient’s characteristics.
PG-SGA
Nutritional parameters Well nourished Moderately Severely malnourished
(score 0-3) malnourished (score 29) p-value
(score 4-8)

n (%) 52 (66.7) 17 (21.8) 9 (11.5) =
Age, n (%)
Adult (<60 years) 30 (61.2) 11(22.4) 8(16.3) 0199
Elderly (260 years) 22 (75.9) 6(20.7) 1(3.4)
Sex, n (%)
Male 41(71.9) 10 (17.5) 6 (10.5)

0.244
Female 11 (52.4) 7(33.3) 3(14.3)
Cancer location, n (%)
Pharynx 25 (73.5) 5(14.7) 4(11.8) -
Larynx 12 (75) 3(18.8) 1(6.3) -
Salivary gland” 4 (57.1) 3(42.9) 0 (0) 0.296
Paranasal and nasal cavity 4(57.1) 2(28.6) 1(14.3) -
Oral cavity’ 6 (75.0) 1(12.5) 1(12.5) =
Tongue 1(16.7) 3(50) 2(33.3) -
Cancer stage, n (%)
Not identified 9(56.3) 6 (37.5) 1(6.3)
[+ 5(83.3) 1(16.7) 0(0)
I 10 (83.3) 2(16.7) 0(0) 0276
v 28 (63.6) 8(18.2) 8(18.2)
Treatment history, n (%)
Surgery and chemotherapy 28 (57.1) 13(26.5) 8(16.3) 0.056
Never had therapy before 24(82.8) 4(13.8) 1(3.4)
PG-SCA: Patient Generated-Subjective Global Assessment
“Cancer location: Pharynx (nasopharynx, oropharynx); salivary gland (mucoepidermoid, parotid); oral cavity (maxilla, mandibule, gingiva, palatum)

In the severe malnutrition group, as shown in Table
2, more subjects experienced weight loss, decreased
appetite, gastrointestinal disorders or symptoms,
decreased functional capacity, and decreased fat and
muscle reserves compared with the group with moderate
malnutrition or good nutritional status. The MST and
SNST screening results revealed that 94% and 72.9% of
HNC patients who were not at risk of malnutrition had
good nutritional status, respectively, based on PG-SGA
(p<0.001).

Table 3 shows some significant differences between
nutritional status as indicated by the anthropometric
parameters in the form of MUAC, grip strength, body
weight, and changes in body weight, visceral fat, and
resting metabolism. In addition, nutritional status as
indicated by biochemical data showed significant
differences in Hb levels between groups with good
nutritional status and those with moderate and severe

malnutrition. It was clear that the more severe the
malnutrition condition, the lower the anthropometric
parameters and Hb levels. In the inflammatory data, a
more severe degree of malnutrition was associated with
an increase in neutrophils and NLR, but the difference
was not statistically significant.

DISCUSSION

Malnutrition was found in 33.3% of pre-radiotherapy
HNC patients and was classified as moderate or severe.
Malnutrition affects up to 3-52% of HNC patients during
the pre-therapy phase®. An increase in the prevalence
of malnutrition occurs up to 88% in patients with HNC
during therapy and during the rehabilitation period.
The data on subject characteristics denote that there
were more men than women who suffered from HNC
(64% vs. 36%). In the severe malnutrition group, almost
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Table 2. Nutrition impact symptom and nutritional screenings.

PG-SGA
Nutritional parameters Well nourished Moderatfely Severely malnourished
malnourished p-value
(score 0-3) (score 29)
(score 4-8)
Weight loss, n (%)
N 47 (94.0 3(6.0 o(o
o ( ) (6.0) (0) <0.001
Yes 5(17.9) 14 (50.0) 9(32.1)
Decrease in dietary intake, n (%)
N 52 (83.9 9 (145 1(1.6
o ( ) (14.5) (1.6) <0.001
Yes 0(0) 8(5.0) 8(50.0)
Gastrointestinal symptoms, n (%)
No 49 (83.1) 9(15.3) 1(1.7)
<0.001
Yes 3(15.8) 8 (42.1) 8 (42.1)
Decrease in functional capacity, n (%)
N 46 (74.2 12(19.4 4 (6.5
o (74.2) (19.4) (6.5) 0.006
Yes 6(37.5) 5(31.3) 5(31.3)
Deficit fat and/or muscle, n (%)
N 52 (743 13(18.6 5(7.1
o (74.3) (18.6) (7.1) <0.001
Yes 0(0) 4(50.0) 4(50.0)
MST, n (%)
Not at risk 48 (94.1) 3(5.9) 0 (0)
<0.001
Risk 4 (14.8) 14 (51.9) 9(333)
SNST, n (%)
Not at risk 51(72.9) 16 (22.9) 3(4.3)
- <0.001
Risk 1(12.5) 1(12.5) 6 (75)
MST: Malnutrition Screening Tools, SNST: Simple Nutrition Screening Tool, PG-SGA: Patient Generated-Subjective Global Assessment
Table 3. Comparison of nutritional parameters.
PG-SGA
Parameters Well nourished Moderately Severely .
(score 0-3) malnourished malnourished p-value 95% ClI
(score 4-8) (score 29)
Nutritional parameters
Actual weight, kg™ 63.16%16.26° 54.72+10.64%° 52.70416.31° 0.048 0.002-0.022
Weight change, kg™ 1.61¢5.17° -1.45%2.12° -5.02+2.41° <0.001 -0.093--0.04
BMI, kg/m* 23.6414.94 22.32+4.40 20.00%4.00 0.093 0.003-0.067
MUAC, cm’ 26.28+4.40? 24.12+3.302P 22,67+3.85° 0.028 0.013-0.082
HGS, kg™ 27 5412 .46° 19.38%7.92° 20.48%5.532p 0.017 0.004-0.03
Visceral fat, %™ 9.54%6.592 6.72t4.2120 4.9243.62° 0.045 0.007-0.057
Albumin, g/dL’ 417+0.46 410%0.54 3.86%0.42 0.169 -0.16-0.634
Hemoglobin, g/dL 12.65%1.89° 10.94+2 .84 10.73£1.58° 0.003 0.044-0.177
TLC, cell/mm* 1420.50£806.4 1113.85£545.0 1540%1206 0.318 0.000-0.000
RMR’ 1455.1£274.6? 1288.24153.2° 1270.24303.72° 0.024 0.000-0.001
Inflammation parameters
Lymphocyte” 1.71£0.65 1.45%0.60 1.72+0.79 0.185 -0.117-0.366
Neutrophile’ 4.8212.13 4.91+3.10 5.98+3.21 0.433 -0.99-0.027
NLR™ 1.88£0.32 1.76+0.44 1.67£0.50 0.190 -0.030-0.799

PG-SGA: Patient Generated-Subjective Global Assessment, BMI: Body mass index, MUAC: Mid-upper arm circumference, HGS: Hand grip strength,
TLC: Total lymphocyte cell, RMR: Resting metabolic rate, Cl: Confidence interval, NLR: Neutrophil-to-lymphocyte ratio

‘One-Way ANOVA test, “Kruskal-Wallis test, 2?PPost-Hoc test (Bonferroni for ANOVA and Pair wise comparison for Kruskal-Wallis test), with distinct
letters denoting statistically significant differences

28




80% had undergone chemotherapy. Cancer therapy,
either chemotherapy or chemoradiotherapy, is a strong
predictor of malnutrition in patients with HNC, where
there is an increased risk of malnutrition by 5x higher
than that in patients without chemoradiotherapy?°.

Although the results in this study showed that cancer
stage and therapy history in patients with HNC with
nutritionalstatusdid notshowsignificantresults. However,
literature studies have shown that HNC patients with
poor nutritional status are associated with early death in
stage Ill and IV disease?. Chemoradiation is often linked
to mucositis, odynophagia, dysgeusia, nausea, vomiting,
dysphagia, and tiredness, all of which make it difficult to
eat?. Surgery releases stress hormones and inflammatory
agents, catabolizing glycogen, fat, and protein and
releasing glucose, amino acids, and free fatty acids into
the circulation®. This can cause patients with a history
of chemoradiation or previous surgical intervention to
have a worse nutritional status than patients who have
not undergone such therapy.

The duration of cancer diagnosis and the timing of their
previous therapy remain unknown in this study. A prior
study reported that cancer is a persistent ailment that
frequently leads to significant weight reduction, perhaps
progressing to cachexia. This phenomenon arises from
an elevation in the metabolic rate among individuals
with cancer, which progressively intensifies and impairs
the body's capacity to fulfill these requirements. As the
duration of a patient’s cancer diagnosis increases, their
body’s energy reserves will also increase. This can lead
to malnutrition and a decline in their nutritional state?*.
The research subjects exhibited a range of cancer stages,
including a notable number of subjects with early-stage
cancer. The study by Deng et al.?> revealed that individuals
with advanced HNC are more susceptible to malnutrition.
This is primarily attributed to the heightened metabolic
rate caused by the rapid growth of cancer cells and the
intensified inflammatory response. Consequently, there
is an elevated demand for energy and increased protein
breakdown, reducing muscle mass?.

Furthermore, some research participants had
undergone cancer treatment in the form of surgical
intervention or chemotherapy before radiotherapy.
Zeidler et al.?® reported a significant alteration in the
patient’'s weight and nutritional condition over the course
of cancer treatment. A study by Bach et al.?, 2020 found
a notable alteration in the body weight of colorectal
cancer patients before surgery and up to 7 days post-
surgery. There was a reduction in weight of approximately
1.8 kg from pre-surgery to 7 days post-surgery. Treatment
administered to patients with HNC has a lasting impact
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on their nutritional status, persisting for several months
after the completion of treatment. It may take up to 3
months for their nutritional status to partially recover,
but it does not fully return to its pre-treatment level?. In
a study conducted by Mulasi et al.2% in 2018, it was found
that the nutritional status, as measured by the PG-SGA
score, deteriorated throughout chemoradiotherapy and
continued to decrease until the completion of treatment.
However, the score started to improve between 1 and
3 months after the treatment. In addition, there was a
decrease in body weight over the course of the therapy,
which continued for up to one month after the therapy.
Nevertheless, after three months post-therapy, there was
an increase in body weight, although it did not return to
the initial weight before treatment?.

Signs of malnutrition were also observed from the
weight loss experienced by all subjects in the group of
patients with severe malnutrition. Most patients with
severe malnutrition complained of gastrointestinal
symptoms. The main cause of malnutrition in cancer
patients is anorexia associated with disturbances in
taste, such as changes in the perception of taste and
smell, which can inhibit food intake. Malnutrition is
characterized by decreased functional capacity in
addition to decreased food intake and body weight,
whereas severe malnutrition is closely associated with a
decrease in muscle mass with or without a decrease in
fat mass?.

Cancer can have a very harmful effect on nutritional
status. Not only do cancer cells take nutrients from the
patient's body, but treatment and the physiological
consequences of cancer itself can interfere with
maintaining adequate nutrition'®. From Table 2, it appears
that the more severe the malnutrition, the lower and
the less patients’ weight. Nausea, diarrhoea, changes
in smell and taste, medication side effects, stress, and
discomfort have all been linked to decreased food
intake and eventually, weight loss in patients with more
severe malnutrition. In addition, the screening results
revealed that a higher PG-SGA score indicates a greater
risk of malnutrition. Previous studies have revealed that
SNST and MST have high sensitivity and specificity for
determining cancer patients at risk of malnutrition3°. This
is because both the MST and SNST nutrition screening
tools have parameterized questions measuring weight
loss and appetite reduction. Furthermore, the SNST
contains fatigue questions that describe the patient's
medical history.

Another notable finding is related to the evaluation of
the nutritional status of lean body mass, one of which is
the MUAC measurement?®. Table 3 shows that the MUAC
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in the non-malnourished group is greater than that in the
moderate and severe malnourished group, which reflects
that malnutrition will reduce lean body mass due to the
dismantling of energy reserves that come from sources
other than fat stores.

Grip strength is a general indicator of muscle strength
because it is associated with upper body strength. Table
3 shows that the grip strength of the non-malnourished
group was greater than that of the moderately and
severely malnourished group. Another study disclosed
that there was no significant correlation between the PG-
SGA scores, which indicated a relationship between the
incidence of malnutrition and the handgrip strength of
cancer patients, but individuals who were malnourished
tended to have lower grip strength32

Visceral fat was significantly lower in cancer patients
who had lost weight than in patients without weight loss.
Low visceral fat content indicates a state of malnutrition.
The decrease in body fat in cancer patients results from
a proinflammatory process’. This fact is apparent from
Table 3, which indicates lower visceral fat and higher
weight loss at more severe degrees of malnutrition.
Apart from indicating malnutrition, visceral fat is also
associated with the severity of cancer. Visceral fat was
found to be lower in patients with advanced cancer than
in those with an early stage cancer®.

Reduced food intake and metabolic disturbances
[such as increased resting metabolic rate (RMR), insulin
resistance, impaired lipolysis, and proteolysis] are caused
by systemic inflammation and cancer cell-derived
catabolic factors. This systemic inflammation increases
RMR in cancer patients, which has a strong correlation
with weight loss. RMR expenditure is the quantity of
energy expended in 24 h without loss of lean body mass®.

The results of this study indicate that the more severe
the degree of malnutrition, the lower the patient’s intake
and the lower the RMR. RMR is linked to appetite and
energy intake and regulates energy homeostasis.
Consequently, when energy intake is inadequate,
patients tend to have a lower RMR®,

Malnutrition in patients with cancer can be assessed
by screening and nutritional examination through
anthropometry, assessment of muscle function and
strength, food intake, laboratory tests such as albumin,
prealbumin, and transferrin, immune and inflammatory
biomarkers, and assessment of quality of life. Serum
protein measurements can provide indirect information
about the levels of visceral proteins, for example
albumin, which are also frequently used in nutritional
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status screening. Table 3 denotes that albumin levels
are within the normal range and show no significant
difference between the 3 groups. High or low levels of
albumin in the body can be attributed to various factors,
such as food intake, especially protein, inflammatory
response, and malnutrition®. Serum albumin only has
a prognostic value for the prevalence of malnutrition,
where there is a relationship between serum albumin
levels and malnutrition, but it cannot be used as a marker
of nutritional status. Albumin is a better indicator of
inflammation than nutritional status®.

Table 3 implies that the more severe the degree
of malnutrition, the lower the average Hb level.
Malnourished cancer patients had lower Hb levels
than those who were not malnourished®. Interleukin-6
and reactive oxygen species stimulate hepcidin, which
depletes ferroportin and limits iron absorption from the
small intestine and macrophages, resulting in an iron
deficit for heme synthesis in cancer-related malnutrition.
In addition, cancer metabolism disorders of nutrients
often occur, including glucose metabolism disorders,
which can cause low Hb levels. This is due to the Krebs
cycle’s impact on the availability of substrates for heme
synthesis“°.

Chronic inflammation is the pathological basis
of malignancy in humans. Malignancy occurs at sites
of chronic inflammation, and inflammatory cells are
found at the time of tumor tissue biopsy. Tissue damage
(physical, chemical, infection) will trigger an inflammatory
response, which is an important mechanism against
damage-causing agents and initiates the process of
tissue repair by forming an immune response. Low
lymphocyte and neutrophil counts are linked to poor
prognosis in patients with advanced cancer®. On this
basis, the indicators of inflammation only describe the
malignancy of the disease, but do not describe the level
of malnutrition; thus, there is no difference in the levels of
inflammatory indicators, be it in the form of leukocytes,
lymphocytes, or neutrophils, between the two groups.

The majority of HNC patients (66.7%) had good
nutritional status prior to radiotherapy in this study.
Therefore, nutritional screening and assessment are
important to perform prior to radiotherapy so that they
can serve as the basis for future nutritional interventions,
even before treatment or therapy begins. Particularly in
patients at moderate to high risk of malnutrition.

This study has certain limitations, specifically the
heterogeneity of cancer stages and the interval between
cancer diagnosis and radiotherapy initiation. In addition,
there was variation in the treatment administered to



the research participants before radiotherapy, as well
as differences in the time interval between previous
treatment and radiotherapy. Furthermore, a subset of
subjects had no prior experience with cancer therapy.
This can exert an influence on the advancement of
cancer, thereby affecting the nutritional health of the
individual. Therefore, it is advisable to conduct more
studies to narrow down the scope, such as investigating
advanced HNC cases that have not undergone any cancer
treatment previously.

CONCLUSION

The method for assessing nutritional status in HNC
patients undergoing radiotherapy can be performed
by measuring body weight, weight loss, upper arm
circumference, visceral fat, Hb, and RMR in addition to
PG-SGA as the gold standard.
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