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APPENDICES

Annexure-1 Written Informed Consent
INFORMED CONSENT DOCUMENT g weaiy yu=

Part I: Subject/Patient Information document Dated-

AT 1 : favas / Al &1 ereeRl gum

Title of the study/protocol: “PROGNOSTIC SIGNIFICANCE OF NUTRITION ANDIMMUNITY IN HEAD AND
NECK CANCER- APROSPECTIVE OBSERVATIONAL STUDY.”

AT/ HieThiol o 2i¥e: "TBR 31T Teisdheh haT & qiwor 31 3meardy &1 HrAToEs

FECIETY - Teh SUTAGTINeh TeI{I&T0T 37T |”
Ethics committee approval letter no. Jo— 1 1 AR widar ufbf srgaiea i‘%:TW EE
£
CTRIRegistration no, (if applicable) CTRI vsfiewor wenm (@fy @ &t at)

Principal Investigator with qualifications: Dr. Anshika Arora(M.B.B.S) (M.S. Surge ry) &1 3 %1 ATvadl Wied
<10 3ifdrer ai2T (vHodloNoywo), (vHo vwo wwidl)

Name & address of institution: CRI,SRHU, Jolly Grant Dehradun e &1 =4 9 9a— wloaosngo
THOAROTH0Y 0. wiefTre. TewgAl

Contact No: 812692347553¥119 8126923475
Subject’s /Patient’s Name.........c v v serssssemssesseseesssmesnsssees (S /Y BT A1,

Introduction: This is an observationalstudyforpatients undergoing treatment forheadandneck cancer at this
institute.

¥ araus & ugfa 9 ver. TG o9 WW#@TSTTTW%W%W#WW%
ToIT Ueh 37gdliehd 37T &

Purpose: To have a better understanding of nutritional s tatus during treatment and its effect onimmunity. Also
to develop a low cost prognostic toal for these patients

sedva 3YAN o ST aoor eht Teufa 3 wiaeet W oweh gara sl dgal GHsI @ &
fore| &1 7 & fore & woT aTer e fee e o off fasfaa e

Methods: Patients being treated for head and neck cancer at CRI, SRHU, Dehradun will be screened for
inclusioninthe study. An informed consent willbe taken and thereafter theywill be enrolled in the
study. Theywill be observed fornutritional status and nutritional s atus atvarious times before and

aftercompletion of treatment. The total period of observation will be upto 6 months after completion
of treatment.

faferal - HIITISTS, THSRT, SA1GeT # FOX 3R 916+ o e & fore #disit avr gerret
fema STTeT sreret 7 enfae aet & fore Sife hr SiTwel| v glaaaeAfa o
STTCel 31X SHeh &1 F 3TeTTe H ATAT R 17| $oTsl o q0 81t § 9g el AR arg

XXXVi



# 3= oot oy Feerfer it diwor & fearfer & fore &8 ST @ S| 39=m Qi
gﬁ#é?6:E##Fﬁﬁaﬁnﬂaﬁqéﬁgﬁqanaﬁrﬁnﬁl

Riskinvolved: nil i - g9 78|

Potential benefits: nil Hifad ar: &8 A8 |

R ble al ives/ possible variant treatment available: nil  3fia f#eu /Juaer YHa IuaR & ysw
v el |

Subject’s responsibility: nil favas @ afi@— |u 7@

Compensation: No HAEA — B LT |

Confidentiality: Yes ufyaar — 8|

Voluntary participation: Yes wfes arflad- <

Financial cost of participation involved: nil Ry drra 4 aiffied HENd - g 4él

Contact person: Dr. Sunil Saini (Professor, Dept of Surgical Oncology) & Ethics Committee (Member
secretary),Dr. D.C. Dhasmana for further information on any queryatanytime in an event ofa

Eﬁoblem}fqﬁ afyd (mge) Ry A (Gew afud), B« gwar ar afte e @ fag fadr
A |

Patient /legal representative initials .. Date A @ ulaffr
i

(Thankyou fortaking time to read thisdocument .If you decide to take part inthisstudy, you will be givena
copyofthisinformation document and signed consent form to keep with you)(3# dwidsl & w#a
@R UG & [ A | A g AT N urr o $1 BHAr w37 & ql wrewd) uud 9
yfafanf va exaERa Hedlt yus @ g ufi ) wign o

Principal Investigator Name: Dr. Anshika Arora YU 34 9E S M. €10 3Rl sRier  (Hodlodowo),
(g0 w0 wld)

Name of the Institute: CRI, SRHU, JollyGrant, Dehradun ¥ @1 - HlodRoalg0 THOROTHOY0,
wtefure, 2gaga)

Part II: Informed consent form faa wsafa yo=a

Name of the study/trial: “PROGNOSTIC SIGNIFICANCE OF NUTRITION AND IMMUNIT Y IN HEAD AND NECK
CANCER- A PROSPECTIVE OBSERVATIONAL STUDY.”

s w1 A wherr— TEATT / WIETehtol o 2f¥eh: ’@Tm?ﬂéﬁmﬁwm
STETET ST FTHTTOTEh §EATER - Teh STl ¥eh [HLI8Tor Hega |”

Name of the I nvestigator: (Guide) Dr. Sunil Saini, Professor Department of General Surgery

Y " b1 A o0 A SR, uiEaR sl R

STUAY COAL: e eenrenr e ar wfEar
Patient Name A @1 A
Date of birth. = fafdn agesrimss
1. I confirmthatl havereadandunderstoodthe patientinformation sheetdated................. for the
above studyon .............{drugs /procedures etc)....and had the opportunity to ask questions which

were answered to mysatisfaction

XXXVii



4 gfte axar/#vdl & @ 39 GUIET e SEFYT F [y U G T QA E.......

________ & well-wrfa va @ wuzr foar 8 aiv gw & e 3 33 yeg gud @ gof saue A4

fore waleraia gy Y g/

| have beenwellinformed about the potentialanticipated risks, discomfort andside e ffects assodated
with ...(the trial drugs/procedures etc)... and what | will be expected to do?

HF i sy & S wwilRa wenl ‘wtfyy Rl @ gwward v swd ford

g5 qar wvw & @ aR A gl g Ry or ger &

| understand thatmyparticipation isvoluntaryandl am free to withdraw from the study at any time
without giving anyreason, without affectingmyfuture medical care orlegal rights. | shall inform the
pnnmpal |nvest|gat0r|n this regard for any precaution/ medical care required to follow.

g3 @ra & & AN wewfrar WRew & siv & &) Al R sver qard gw srygT & afavy

3y sayt Ffdcar e@aver  ar gl affiere o el | yare o ywida & [ s

waar/ d@dl 8. | 56 aqg & 4 ) ot wimenrdl s RfFear gl @ aeva veq v genT

arderE @ FfEAT FEASETEGAT A

I understand thatthe principalinvestigator, others workers on the principal investigator's behalf and
the ethics committee HIHT University will not need my permission to lookat my healthrecord both in
the respect ofthe current studyand anyfurtherresearchthatmay be conducted in relation to it,
even ifl withdraw fromthe study/ trial. lagre e to this access. However, | understandthatmyidentity
will notbe revealed in anyinformation released to third parties or published.

43l Fiad & & ven adas, vend gded # v & s ardwatan” dlv warf) e Raeraa
feafdencia &) dfaedl af@fa ol adar sEqa siv sad awlEa s @) o sdeer @

wae A warey waelt afeal # @ @ fay 39 geafy 31 sravgwar 72T gt e &

go aEguasgdleer & gorr H eql’ T & e § ga@ ford 4 st wend) gara avar,s dvdl

g1 wagrar & T ) o= @fad, e 1 [l oft veia waryt 4 AN yeErT &1 gardar

&¥ fxar s ar

| agree notrestrict theuse of anydata orresults thatarise fromthis study provided such auseis only
for scientific purpose.

b gw ey & gufora @ fal A er a1 yRvml” @ gwdwre a1 glaalra ar #ved

& sl wEla g #var § Ivd gaar uAly B danad ggdeal & v

ull vel &1/

| am aware thatinvestigatorwillinform, whenever the situation arises, about anynew finding tha t
developanywhere intheworld, related to mytre atment which mayaffect anydecision to continue
participation in the study.

g7 gra & @] Rra § @t ft 3R gyme & wwlaa [ A 95 @la Refya &

F Rerfad 4. il A g9 SEFT 4 qrlenl ol v&d & [ R s ganEd

FY wFal &, 4@ y3wF F grer ylya B gy

| had havetimeto make mydedsion whether ornotto take partinthis study/trial. | agree to take
partin the above study;| havereceived asigned and dated copy of this consent form for my records.
43 39 SEAYT, YNV gy & AT 7 7 @ [rd GAIGT A g BAT 4%7] 3

wuelad seggT 4 qr &7 @ ol gl wEslky vsrT #var/ avd] £, 48 g9 vEda

gyyx ¥} ve searilRa a Rafea vRR sy sifidal” @ ford gra gl gt &1

Patient/ Legally Acceptable
Signature
Time Representative (LAR) Name

Investigator/ Designee Name
Designee’s Name

Witness Name

XXXViii

Patient’s LAR’s
Date and

Investigator/
Date and Time

Witness's Signature
Date and Time



observational study.

Annexure-2 Case recording form
Prognostic significance of Nutrition and Immunityin Head and Neck Cancer- a prospective

NAME: AGE: yrs GENDER: F/M
UHID: PHONE NO.:
ADDRESS: DATE: SERIAL NO.:
Base Line Data
: Regional Distant Co-
Primar metastasi | metastasi JEh Biopsy B morbiditie -
y site s s stage o4 s
Diagnosi cT N
s M B
commer || . | ooscroto | Dateot | pam [ Fimes T Dae et T
t n starting ddose n n
Surgery | YN — | — - | T T -
EBRT
RT YN ML - -
CTRT oy
Pall RT
NACT
CT YN CTRT - -
Pall CT
Invasion | Neares
ﬁnal Size Grade/ of t Tumeor Vascular -
biopsy ; ; : PNI : 5 EN
report (mm) type adjacent | Margin necrosis invasion E
structures | (mm)
pPTNM Y/N Y/IN YIN Y/N
TIL YIN Mild /mod/
severe
Nutritional Assessment
Before freatment End of reatment 1 End of reaiment 2
Date
ECOG PS
Weight(kg)
Height (cm)
MUAC (cm)
Pallor
Bitot spots
SGA score

Systemic Immunity

Before treatment

End of treatment 1

End of treatment 2

Date

Hb

gm/dl

gm/dl

Gm/dl

PCV

TLC

%

Absolute

%

Absolute

%o Absolute

N

L

E

Mono

Baso

N/L ratio

XXXiX




Treatment Received

Dt [ Doserpton | Frami | Tk | Compbatone: | Doy, T el |
Surgery — e
EBRT
IMRT
RT CIRT
Pall RT
NACT
cT CTRT
Pall CT
Disease outcome on follow up after completion of treatment
A treaiment 6 wks 3 months 6 months
completion
Date
Stable Stable Stable Stable
Primary site Progression Progression Progression Progression
Clear Clear Clear Clear
Stable Stable Stable Stable
Regional site Progression Progression Progression Progression
Clear Clear Clear Clear
Stable Stable Stable Stable
Metastatic site Progression Progression Progression Progression
Clear Clear Clear Clear
Date Cause
Completed freatment Y/IN
Delayintreament YN
Interruption in
treatment YiEn
DefaultedTreatment Y/N
Loss to follow up Y7/N
Death Y/N Cancer Unrelated

xI




Annexure-3 AJCC 8 schema for TNM STAGING

“Staging for Nas opharynx Cancer
TO Mo primary tumor but BBV + neck nodes
T1 Tumor confined to Masopharynx or extends to orophary nx, nasal cavity without paraphary ngeal space invasion

T2 Tumor with extension to parapharyngeal space and/ or adjacent softtissue involvement
(Pterygoids,prevertebral musc)

T3 Tumor withinfiltration of bony skull base, cervical vertebrae, pterygoid plates, or paranasalsinuses

T4 Tumor with intracranial extension, invasion of cranial nerves, hypophaynx, orbit, parotid, or extensive soft tissue
disease lateral to lateral pterygoid muscle

NO No metastases

N1 Unilateral nodes < 6 crms above the low er border of cricoid or uni or bilateral retropharyngeal nodes
N2 Bilateral neck nodes , < 6 cms above low er border of cricoid

N3 Unilateral or bilateral nodes > 6 cms or extension of nodes caudalto low er border of cricoids”
“Staging for Oropharynx Cancer(p16 -)

Tis Carcinoma in situ

T1 Tumor 2 cmor smaller in greatestdimension

T2 Tumor larger than 2 cmbut not larger than 4 cmin largest dimension

T3 Tumor larger than 4 cmin dimension or extension to lingual surface of the epiglottis

T4 Moderately advanced or very advanced disease

MO Mo regional lymph node metastasis

M1 Metastasis in a single ipsilateral node < 3cm and Extra nodal extension (EME) —

N2 Metastasis in a single ipsilateral node 3-6 cmand BME —or  multiple ipsilateral nodes <6 cmand BME
MN2a Metastasis in a single ipsilateral or contralateralnode 3-6 cm and ENE —

MN2b Metastasis in multiple ipsilateral nodes <6cmand ENE —

MN2c Metastasis in cotralateral or bilateral nodes <6 cmand EME —

MN3a Metastasis in a single node >6¢cm and ENE —

N3b Metastasis in a single ipsilateral, multiple ipsilateral, contraletralor bilateral nodes of any size and BENE”
“Staging for oropharynx (p16 +)

T categories remain the same as p16—vetumors, exceptthereisno Tis and T4b

MO Mo regional lymph node metastasis

M1 One or more ipsilateral lymph node < 6 cms

N2 Contralateral or bilateral nodes, all <6 cms

N3 Any lymph node /s > 6cms.

xli



Staging for Oral cavity cancer

T1-Tumor €£2cms , Depth of invasion (DOI) £ 5 mm

T2 - Tumor >2 cmbut £4 e¢m, and DOl €10 mm or Tumor £ 2 cm, DOl > 5 mm <10 mm
T3 - Tumor >4 c¢cm ortumor of any size and DOl > 10 mm

T4 - T4a : Locally advanced tumor T4b : Very advanced tumor

N- same as orophaynx (p16-)"

“Staging of Hypopharyngeal cancer

Tis Carcinoma in situ

T1 Tumor limited to one subsite of hypopharynxand/or £2 cms in greatest dimension

T2 Tumor invades more than one subsite of hypopharynx, or an adjacent site, or measures more than 2 cmand
not larger than 4 cmw ithout fixation of hemilary nx

T3 Tumor larger than 4 cmin largestdimension or w ith fixation of hemilarynx or extension to oesophagus
T4 Moderately advanced or very advanced disease

N- same as orophaynx (p16-)

“Staging for laryngeal cancer

Tis Carcinoma in situ

T1 Tumor limited to one subsite w ith normal cord mobility

T2 Tumor invades adjacentsubsite

T3 Tumor limited to larynx with cord fixation

T4 Moderately advanced or very advanced disease

N- same as orophaynx (p16-)”

xlii



Annexure-4 Subjective Global Assessm

ent Sheet

“Assign SGASCORE to each criteria(where Ais well nourishedand C is severely malnourished)
A.  Weight Change in last6 months  usualweight..._... kg currentweight..... kg

1. A:<5% amount w tlost.

........ kg %wtloss
2. B 510%
3. C>10%
B. Weight changein last 2 weeks 6.

1. Allncreased
2. B: Unchanged
3. C Decreased
C. Dietary intake overall change

C: intake poor and decreasing
or hypocaloric liquid diet or
starvation

E Gastrointestinal symptoms persisting >2

weeks
1. Alncreased MNausea, Vomiting, Diarrhea, Anorexia
2. B: Unchanged 1. A:none; intermittent
3. C Decreased 2. B: some daily > 2 w eeks
D. Dietary Change Duraton ... 3. C: alldaly > 2 weeks
w eeks F. Functional capacity overall Impairment
1. A-no change; adequate Change Duration .weeks
2. B no change; nadequate 1. A no dysfunction
3. C:change; decreasing 2. B: difficulty with ambulation/
Type of dietary change normal activities
4. Acintake borderline; increasing 3. C: bedridden
5 B intake suboptimal or G.  Functional Capacity Progression
decreasing or full liquid diet 1. A:Getting better

2. B: Unchanged
3. C: Getting Worse
H. Physical findings (rated as A = normal and C=Severe)
Physical examination A1) B(2) C(3)
SUBCUTANEOUS FAT
N , Hollow ed look, depression,
Under the eyes Slightly bulging are dark circles
Tri Large space betw een Very little space betw een
riceps 2 & 5
fingers fingers, or fingers touch
Bi Large space betw een Very litlle space betw een
iceps 2 : 3
fingers fingers, or fingers touch
MUSCLEWASTING
Temple Well-defined mus clefflat Slight depression Hollow ing, depression

Not visible In Males; may be Some protrusion; may

acromion process may
protrude slightly

Clavicle visible but not prominent in not be all the w ay along Protrudmng/prominent bone
females
Rounded MNo square look; Square look; bones
Shoulder

prominent

T —— Mild depressions or Bones prominent; significant
Scapulal ribs ianifi t% it bone may show slightly; depressions
significant depressions not all areas
Quadri Well rounded:; no Mild depression Depression: thin
uadriceps depressions
Calf Well developed Thin; no muscle definition
Knee Bones not prominent Bones’prominent

Interosseous muscle .
betw een thumb and Muscle protrudes; could be

Muscle depression
3 flat in females
forefinger
Oedema(related to Mo sign Mid to moderate Severe
malnutrition)
Ascilis (related to Mo sign MiId fo moderaie Severe
malnutrition)

xliii




I Primary underlying condition affecting nutrition

1. ArMid
2. B: Moderate
3. C Severe
J.  Primary underlying conditions affect on metabolic demand
1. A:None
2. B: Low to Moderate
3. G High

L. Using the above ratings estimate an overall SGA Score:
1. A:Well Nourished
2. B: Moderately malnouris hed
3. C Severely malnourished

Interpretation”
TOTAL SCORE:

xliv



Annexure-5

Swami Rama Himalayan University

Swami Ram Nagar,
P.O. Jolty Grant, Debra dun 248016 (INDIA)
Phone: 91-138.3471111, Extn, 328, Fax 9101382471112

Ethics Committee

SRHUMIMS/ETHICS/2018/11 8 Dated 28 2013

The Ethics committee in its meeting held on 1.08.2018 approved the Ph
Synopsis entitled:

“Prognostic significance of nutrition and immunity in head and neck
cancer- A prospective observational study.”

Submitted by Principal i vestigator, Dr, Anshika Arora, Asstt. Professor.
Deptt. of Smy.mmhym Institute of Medical Sciences, Swami Rama

Dr: -2.08.2018 /

Dr. D.C. Dhasmana
Member Secretary,
Ethies Committee
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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 N0 and 23.9
10 32.8% patients in N + cohorts were malnourished. Incidence of malnutrition at completion of reatment was 40.8 10 52.5%
overall, 20.5 to 41.1% NO, and 39.5 10 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 | ¢m, 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
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Research Institute,

age-standardized rate for incidence of HNSCC was > 10.7
per 100,000 (GLOBOCAN 2018): in the USA, this is
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 aleohol abuse, whereas oropharyngeal infection with
HPV 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 orethe 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 fai-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 nude-pusitive 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

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

2. M ic disease at p n

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 reg , disease,
and treatment plan.

(b) ECOG performance status (PS).

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

ing patient demographi

Based on the assumption that nutritional status may be
different in patients with or without neck nodal metastasis,
1wo 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

Atotal of 161 patients were enrolled in the study: 73 in N0 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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Table 1 Pre-treatment

Variable Overall Node negative Node positive p value*
nutritional parameters (central (N=161) (N=73) (N=88)
tendencies) compared in node-
negative and node-positive Weight (kg) Mean 57750 59.121 56.614 0.179
eobosts Median 56 57 53
Range 30-97 38-97 30-85
sD 117713 12,0118 115125
BMI Mean 21.5822 22.2396 21.0368 0.070
Median 2l 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 134100 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 25219 24.290 0.121
Median 25 25 24
Range 1649 20-34 1649
SD 37793 29368 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. SO 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 250, 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) 10 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) vverall, 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) N0, and 9.37 (8.66) N +. Weight
loss 2 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,
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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% N0, 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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Table2 Pre. nutritional in node-negative and node-p cohorts
Variable = Number of patients p value*
Overall Node negative (N=73) Node positive (N=88)
a/N(%) nIN(%) n/N(%)
Weight (kg) <50 37161(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 2 10% 35/161(21.7)y 10/73(13.7) 25/88(28.4) 0.034
BMI 2185 122/161(75.8) 57/73(78.1) 65/88(73.9) 0.602
<85 36/161(22.4) 15/73(20.5) 21/88(23.9)

Missing value N6y 173(1.3) 2/88(2.3)
MUAC (cm) >121 134/161(83.2) 66/73(90.4) 68/88(77.2) 0.036
<21 27/161(16.8) 173(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 521161(32.3) 30/73(d1.1) 22/88(25)
40-49 447161(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)
FPallor Present 10/161(6.2) 4/73(5.5) 6/88(6.8) 0.757
Bitot spots Present 19/161(11.8) 31341y 16/88(18.2) 0.006
Hemoglobin Normal 110/161(68.3) 5273(71.2) 58/88(65.9) 0.236
Mild anemia 391161(24.2) 14173(19.2) 25/88(28.4)
Moderate/severe anemia 10/161(6.2) 5/73(6.8) 5/88(5.7)
Missing value 2161(1.2) 273(2.7) 0
“Pearson chi-square test
BMI body mass index, MUAC mid-upper arm ci SGA Subj Global A

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 nv 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 | em, 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 | 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,
Pp=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 15 66 years and that of HPV-associated vropharyn-
geal cancer is~353 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 atfects 30-50% of patients
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Table3 Pattern of change in nutgitional parameters before. during, and after completion overall (N=161)

Variable Bascline End of first pvalue 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 5783 53.88 0.000* 53.07 0.000% 22 0.000*
(SD) (LBl 1.3) (8.72) (10.51)
<50 WN(%) 31161 S9/158.(373)  0.000%*%  22/64 (34.4) 67/159(42.1)  0.000%+*
(23
250 1247161 997158 (62.7) 42/64 (65.6) 92/159 (57.9)
)
Mean reduction in weight in kg from baseline 3.863 0.000% 7.428 0.000* 5615 0.000*
(95%CD (319.453) (6.04-8.82) (@.82-641)
Mean reduction in % weight from baseline (SD) 469 0.000% 7.48 0.032% 917 0.000%
(6.46) (6.99) (8.33)
Change in weight from 2 10% loss of weight 43/158(21.2)  0.000* 24/63 (38.1) 0.016%** 72/159(45.3) 0.000%**
busetion <10% loss of weight 85/158 (53.8) 31/63 (49.2) 68/159 (42.8)
B No change/increase 307158 (19) W63 (11.1) 19/159(11.9)
in weight .
BMI WN(%) Mean 21.59 20.14 0.000% 1991 0.000° 19.54 0.000*
(SDy “419 (4.03) (3.13) 3.7
Mean reduction from 148 0.000% 27 0.000* 209 0.000*
baseline (1.2-1.m (22-32) (1.79-2.4)
(95%C1)
2185 122158 98/1S8(62)  0.000***  44/64 (68.8) 0.000* 90/159 (56.6)  0.000%+*
T1.2)
<185 36/158 607158 (38) 20/64 (31.2) 69/159 (43.4)
(22.8)
MUAC (em) Median (IQR) 25 i 0.0004* n 0.000 23 0,000+
(225-26)  (21-25) (22-24) (21-24)
WN(%) Normal 134161 11S/158 (728)  D000*** 5264 (81.3) 0.003*** 110/159(69.2)  0.000%%+
(83.2)
Malnutrition 27/161 43/158 (21.2) 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 » a7 0004 495 0.000%* 50 0.000%*
(IQR) (31485 (37-54) (43-56.75) (44-58)
24-29 WN(%) 3u161 YIS8(5.T) 0.0004** 164 (1.6)  0.000%%* 2159(1.3) 0.0004++
(20.5)
30-39 52161 39/158 (24.7) 5164 (1.8) 18/159(11.3)
(32.3) ‘
4049 44/161 49/158 (31) 26/64 (40.6) 56/159 (35.2)
Q1.3
50-59 26/161 41/158 (25.5) 21464 (32.8) 55/159 (34.6)
(6.1
60-T1 6/161 (3.7) 20/158 (12.7) 11464 (17.2) 28/159 (17.6)
Hemoglobin Mean 135 125 0,000 126 0.000* 125 0.000*
(g/dl) (SD) (1.8) (1.8) (1.4) (1.8)
Normal 1101159 62/147(42.2)  0.000*** 24/59(40.7) 0.000*** 59/148 (39.9) 0.000***
69.2)
WN(%) Mild anemia 39/159 61/147 (41.5) 28159 (47.5) 64/148 (43.2)
(245)
Moderate/severe 10/159 /147 (16.3) 59119y 25/148 (16.9)
anemia 6.3)
Bitot spots present 19/161 17/158 (10.8) 3164 (4.7) 19/161 (11.8)
(11.8)
*Paired ple Ttest, **related ples Wilcoxon signed rank test, *** ples marginal ity test

SD standard deviation, C/ 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 pdftients)

Variable Baseline End of first pvalue  Endofsecond  pvalue  Atcompletion p value
treatment treatment of treatment
modality maodality modality
Ps Median 0 2 3 3
Weight (kg) Mean(SD) 56.74 5302 0.000*  53.1 0.000* 51 0.000*
W/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***
250 64/88(72.7)  50/86 (58.1) 24/37 (64.9) 47/86 (54.7)
Mean reduction in weight from 372 0.000% 715 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) 4136 (11.1) 6/86 (7)
increase in
weight
BMI Mean(SD) 2111 19.72 0.000* 1959 0.000* 1895 0.000*
n/N(%) (4.01) (3.98) (3.28) (3.51)
Mean reduction 1.39 (1.04-1.74) 0.000*  2.62(19-3.33) 0.000*  2.16(1.74-2.57)  0.000*
from baseline
(95%CI)
21835 65/86 (75.6)  50/86 (58.1) 0.000%** 23/37 (62.1) 43/86 (50) 0.000%=*
<185 21/86(24.4)  36/86(41.9) 14/37 (37.8) 43/86 (50)
MUAC (em) Median (IQR) 24 23 0.000** 23 0.000%* 22 0.000%*
WN(%) (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) 4274 473 50.22 5197
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) 4186 (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) 3754 3/86 (3.5)
40-49 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) 37 (18.9) 20/86 (23.3)
Hemoglobin (g/  Mean(SD) 13.43 1217 (1.81) 0.000* 1241 0.000* 12.13 0.000*
dl) (L.73) (1.16) (1.67)
n/N(%)
Normal 58/88(65.9)  30/83 (36.1) 11734 (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 (88) 16/84 (19)
anemia
Bitot spots present 16/88 (18.2)  14/86 (16.3) 2/37(54) 15/88 (17)
“Paired-sample T tesl, **relaied Wilcoxon signed rank test, ***rel; les marginal hy test

SD standard deviation, €/ confidence interval, JQR inter-quartile range, PS performance status, BM/ 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 1o 20.4% patients
were ubserved 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 2 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 10 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 lunger
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 10 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 1o tube-feeding and hospital admissions. All
patients were recs ded ONS. but suppl: 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 dechined significantly from baseline during the
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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
10 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 eftects 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/m” 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 nude-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 difhculty, appetite loss, and social
ealing as compared 10 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%Cl
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 1o 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]. Tt
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 10 these supportive care services. There
are limitations in availability of nutrition specialist:
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

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

The multidisciplinary team should include a specialist
dietitian.

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

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

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

e Theyr jed SGA and patient-generai
as validated tools for nutritional assessment.
Pre-treatment nutritional assessment should be offered
Patients well-nourished pre-treatment should receive
regular dietary assessment and intervention.

They recommended energy intake of a minimum
30 kcal/kg/day and protein intake 1.2 g/kg/day.
Enteral nutrition to be started in the food intake
is < 60% of the estimated energy expenditure.
Gastrostomy is recommended over NG tube if long-
term (4 weeks) tube feeding is anticipated.
Nutritional interventions like dietary counseling and
diet supplements should be offered up to 3 months after
treatment.

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

d SGA

.

.

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 ol 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 c&mpared 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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