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nathaAssszrinsaeaituegfunanetihde 1wy vinafianedad wnaeduuinuntd
wiRanadnafsnnnt, Unusadlags (total radiation dose) Jainnunatnafesiisuusstudle
nsaneFadindduaiving s, fractionation, N15l¥e1AIUATIA (concurrent systemic agent) Faudiy
Temansifnnadnafsssuussaniosas 30 Wudesay 70 Tuftneildsusedmumdsnsidin |, mada
nM3ane$ad Feannsldmaiianisanessduuuusuamnudy (intensity modulated radiation therapy
(IMRT) ¥l#U3nassedlugesoardrafiesanas (nmdi 1) diefleufumsansiduuuanudamiy
Tnsianeamzinansuis (xerostomia)? ?

mssnwuuvanunaesdsdlunzifeszergnannaned (locally advanced cancer) sinaneed
Uinunaeadeunzaeriadestns S1uan 33-35 A, dntiay 5 Tu, Tuar 1 A%t kadhaAssTienanuld
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A 1 wanUSunasadlugsienunanenisefinyiaaesdng (LP=left parotid gland, RP=right

parotid gland) AUN152183@LUVATLER (3-dimensional conformal radiation therapy (3D-CRT))



Wiguiiguiunisane adwuuUTuaudy (intensity modulated radiation therapy (IMRT)) Tug{tae
2 o ° & & 1 a U N 2 v Y vy
uziSeAsuriara1me uanaNiawiiiud IMRT awnsaanuIinasdludiesnuasaumuniilaie

WSgugunu 3D-CRT

o Y a a 1% ! o ol v 2 °
MIINN 1. B\Ia‘?ﬂﬂLﬂEN‘V]aWﬁ]W‘Ul@ﬁ%‘W'J']ﬂﬂ"lﬁil’]ﬁﬁﬂﬂblu%lﬂ?EJlI%LiQﬁiUZLLaga"Iﬂa

dUAN9N NATNAE

1 Fatigue, loss of appetite

Dysgeusia, xerostomia

Dysgeusia, xerostomia, oral pain, mucositis, dysphagia, weight loss

Mucositis, xerostomia, skin reaction, insomnia, weight loss

Significant mucositis and dysphagia, skin redness

N | B WN

-7 Significant mucositis and dysphagia, skin redness or moist

desquamation, marked xerostomia
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34, 43 waw 57 muddiu 1 fhemslatusuusiiliayiuasnisivan suisewnssadalurasiu
mM33nw Weflemaduthnanideytesndniay wmdiinuasEulieussmeinnivian
Auaeu 1aA 2% viscous lidocaine, magic mouthwash (Usgneusie lidocaine, Maalox Wag
Benedryl +/- nystatin), 81ufiU3n gabapentin uazeuwiuinngu opioids lngluuisanidulyiwugilly
guAUIANGY acetaminophen vioynsnsmealugihedlssusuaivrtingmse iesnenaazun
Sromsvesamgliuvuiidadonuriluiendi (febrile neutropenia) ¢ uenanilmansaatosingas
TnaziBeainiimsindessiusensol iowinnsinides) Candida albicans Turesurndnyiils
fiheomadulugesindistiuniinng mucositis Tnevtaly ensmvideslutesndléld iy
nystatin %38 fluconazole Judu ertulnfiunmeinuuzilildifieanainisves mucositis T
salt and baking soda rinse Wa/%#39 benzydamine hydrochloride wonaniifedinmsanuiuansdsy
WindeUsyansanuesnisiy low-level laser therapy (LLLT) lun1sansnsinsiinn1ig severe

12 qfiansunantagsentiuuing

mucositis g dysphagia Iuﬁﬂa8‘1’71'151%mima%’aﬁmﬁﬂwﬁmmwﬁu
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LLUUE’ijJ‘ﬁILLﬁmﬁﬂNasﬁ%‘iLﬁ&lﬂﬁLﬁM%ﬂ@ﬂNﬁﬁ&l&l%ﬁﬁﬁiy 1AuA teeth staining, taste alteration Wag oral
discomfort Tugfthelé3u chlorhexidine Wisufugihefililézuen * agunsinvuaseiidoyainan
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AMLUNAIUI (xerostomia) SinintudUaniiaesweinisateieduazaiunsaioniseglauiu

mane® FumadiansmeiduariSinasdisouihagldsuiienudiiussensifinansdhansuis s
Quantitative Analysis of Normal Tissue Effects in the Clinic (QUANTEC)™ liwugtinlsinunuu3unau
Sedadoiirerhanedranny (mean parotid dose) 1#5u fosndn 26 138 uenandimsliuiunusd
wasironanelduinsslng (mean submandibular gland) 183U feenin 39 st wazUSunasead
tosndiilififouusnidldty doond1 30 1nsd tieanUiinassdlugdeuthaneses (minor salivary
glands) unndasuugihligthetaudinuees 67e salt and baking soda rinse wazALiiioannisiin
amgthaneusis enduq fiongldlunmsussmeinisihansuis Wy tanedien, mssugnesinmiudvie
maRemndfaionssdusasiiugnmsduiae Wi eriidinsfnwuuuludimdrisanams
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1 = =

exocrine glands 8uq Mg JuiniiliAanad1auAes Wy Heudsve/Uindsve aauldondeu Jaaiz

[
v aY v

WuMaY Witeeendte Souunu Wudu wenaniidelidevinuly (contraindications) &1 pilocarpine Tu
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AMERIMTBNIAUIINN5R839E (radiation induced dermatitis) dniinluyae 2-3 dUavi
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Tnghlugtheannsadlunthuasaaeldlneldayindlaifhimon wandssnisoounielnuay
yandsinndaniegosiguusiinaiiaiesad vandeamsliimen deidufien1s9in dermatitis
W fu 91alden topical steroid Hipane1NIuAzaNAAITLUTIYEY dermatitis ' 1° 130 silver
sulfadiazine WUUYN Hieann 54in radiation-induced dermatitis waz moist desquamation
wonniifdinmsanvifnfiudua pentoxifylline Fzanlan1anisiia fibrosis Tuszeze 22! win
AUaeE moist desquamation (il 4) wughlivhusauuy wet 118 moist dressing I Tanviunauuy
lsiin1zfin (nonadherent) 1y hydrocolloid wlzunandelitinfesyuiindetavnn wruuua
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a09119 Usziliumu CTCAE version 5.0 10U acute radiation dermatitis grade 3
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AMndud N (dysphagia) enauialdnaszminamsanedduasiinlussozen oswndead
lgotusiiendasiuniendu vilsiaesmueimslitos uazeraianisddnauilugnisindely
Uasluiign unngadinuismsaniunnssdfietosifedosiunsnaulssu iwu ndeades
néwilevasnenos (pharyngeal constrictor muscles) LaznaaneIm1s mngheilonsniudiuin
seinansaneSadhlilasuansenslidiieme  aslasunisldasenddemsmeayn (nasogastric
tube) WI0AIBYINNUIYIBY (gastrostomy)

AMznaoudesuInnie laryneeal edema Wunathafasiinulivssainnisaiessd edema 014
ARRInnsdnauaINnIsaneed (inflammation) w3090 lymphatic disruption Jadefinuinduasionns
\An edema leud szez N, vuavesdentwdesiiinsnsyaeveads lnonmzdinasdnisi
napudeldiu (mean dose) warUSunsvesnaandesiilasussdunnnid 50 1nsd (V50Gy)2 Fad
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Auugilng QUANTEC Tiunndsadsnwauaudsuinsvesnasadedmlasuiaduinndy 50 wnsdlvites
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n¥eraz 27 (V50Gy < 27%) warUsuassdndeiingesdeslssulitioandn 44 1nse (aryngeal mean
dose < 44 Gy) Buflothannariluldasdunnadnnuhaunsoandnsmaianadiafesguusaes
naodes  dUAiN 5 veensaneed Anluferas 14 Wisuiisuiuiesas 45 Tugthed V50Gy
<27% Wisuiiludu >27% muddu waz¥evay 15 Wisuiflsuiudosas 50 Tufftei laryngeal
mean dose <44 Gy W3guLiguiu >44 Gy aua1du® a3y laryngeal edema 913lgliand 6-12
Wouvdsnnisanedsdfazmedulni egndlsinig vnasasensdesndemmalanmeunanlugioe
s Sndesdsmdsnanedd enanulihuinundeadss mllendesdeauaziUnndes et
Juoghdunannundmiessday
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MeSsdauUszann 3 AUnniuazannmweadsazsunsanevas 2-3 Woududull flheszerdufou
Favuaazdinsiuiondsaduundld uifihessergnanmengiiussnaiosay 5-10 awdsnaiimnm
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37 2. Common Terminology Criteria for Adverse Events (CTCAE) version 5.0

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Oral mucositis ~ Asymptomatic or mild Moderate pain or ulcer that does not  Severe pain; interfering Life-threatening Death
symptoms; intervention not  interfere with oral intake; modified with oral intake consequences; urgent
indicated diet indicated intervention indicated
Dry mouth Symptomatic (e.g., dry or Moderate symptoms; oral intake Inability to adequately - -
(xerostomia) thick saliva) without alterations (e.g., copious water, other  aliment orally; tube
significant dietary alteration;  lubricants, diet limited to purees feeding or TPN indicated;
unstimulated saliva flow and/or soft, moist foods); unstimulated saliva <0.1
>0.2 ml/min unstimulated saliva 0.1 to 0.2 m/min mU{/min
Dysgeusia Altered taste but no change  Altered taste with change in diet - - -
in diet (e.g., oral supplements), noxious or
unpleasant taste; loss of taste
Radiation Faint erythema or dry Moderate to brisk erythema; patchy Moist desquamation in Life-threatening Death
Dermatitis desguamation moist desquamation, mostly areas other than skin folds  consequences; skin
confined to skin folds and creases; and creases; bleeding necrosis or ulceration of
moderate edema induced by minor trauma full thickness dermis;
or abrasion spontaneous bleeding
from involved site; skin
graft indicated
Dysphagia Symptomatic, able to eat Symptomatic and altered Severely altered Life-threatening Death

regular diet

eating/swallowing

eating/swallowing; tube
feeding, TPN, or

hospitalization indicated

consequences; urgent

intervention indicated




Hoarseness Mild or intermittent voice Moderate or persistent voice Severe voice changes - -
change; fully changes; may require occasional including predominantly
understandable; self-resolves repetition but understandable on whispered speech
telephone; medical evaluation
indicated
Laryngeal Asymptomatic; clinical or Symptomatic; medical intervention Stridor; respiratory distress;  Life-threatening airway Death
edema diagnostic observations only; indicated (e.g., dexamethasone, hospitalization indicated compromise; urgent

intervention not indicated

epinephrine, antihistamines)

intervention indicated (e.g.,

tracheotomy or intubation)

4 U i v ¥ a v a
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GARNGEN 1

Proposed/established

YUIRNYRLIDLY

mechanism of action

Uszlewl

15 ml naaunduiian 2 wi 91u7u 4-8 Asese

Mucositis Benzydamine Topical NSAIDS am mucositis grade >3; ¥zaan LU ILAUIA
0.15% Su Guldreusunesed, sswivnsanedadoude 2 wuudug 2%
fainasnsans$ed
Palifermin Recombinant human 120-180 mg/kg/week, dnmaiduldanaiiuu IV aan1sldeuiuansiia opioid, anAzLULAIL
keratinocyte growth factor bolus Uinlugeatinuavaine; antaenaniiflonnis
UIALuUTULSs #f
Gabapentin ane1M5UIALUL neuropathic  300-900 mg kuuSuUseEmu fuaz 3 Ass ann1slgeunUInin opioid 2

pain

Low-level laser

therapy (LLLT)

proinflasmatory cytokine

Photobiomodulation; A13@

ROS Lae/y30

2-5 treatments per week delivered to the
tissue surface using laser of light-emitting

diode

significantreduction in the incidence of
severe mucositis, associated

pain,dysphagia, and analgesic use'’,




reducing severity and duration of oral

mucositis'?

Xerostomia  Pilocarpine Cholinergic stimulant; 5 mg huuUSulTEnIu Tuas 3 ﬂ%ﬂ Lﬁumiué’ﬁwmamuﬁiimw@ (unstimulated
predominant muscarinic salivary flow rate), anngLaNELT 2
effect

Cevimeline Cholinergic stimulant Wuuean  30-45 mg WUUTUUTENIU ey 3 ﬂ%& Lﬁuﬂﬁué"q‘fwammuﬁiimﬁ 0 anng
QVdlaNZIZRay M3- ‘13’]61EJLL‘I}IIJ‘«]’]ﬂﬂ”IWIE]ULLUUﬁE]‘UmiJ?jmﬂ’]W%eJG]
muscarinic receptor Y83s83 Tnerae >
thane

Amifostine Free thiol metabolite M13n 200 mg/m2 nmaidudeaduuy IV infusion Ty annmznaneurislufitiefinnesidernadien

(Ethyol, WR- ROS luiwadilinan3sa a1 3 Wil Tuar 1 e Tavdadouisuneed © yliianamethaewidugiaeilldsueed

1065) Uszanad 15-30 Wil Udnauaee

Dermatitis  Silver Topical bactericidal agent muSnasiitenns Juaz 12 ads anN15LAA radiation-induced dermatitis Lag

sulfadiazine 10

moist desquamation **

me/g

Vitamin E Vitamin E: @13 antioxidant Vitamin E 1000 1U/d and pentoxifylline ann13LAA radiation induced fibrosis #!
(tocopherol) fdn ROS luwadiiAnandsd,  (Trental) 400 me wuuSudseu Suay 3 ass

and Pentoxifylline:

pentoxyfylline methylxanthine derivative i

mstuaisuladin

Topical steroids

Anti-inflammatory effects

Difluprednate 0.05% +/- absorbent surgical pad
plus steroid ointment when dermatitis reached

grade 2

an dermatitis grade=3" Tugthedilasuenadl

Undnaiugiu (14 vs 25%) ™

" Toxicity grading according to Common Terminology Criteria for Adverse Events (CTCAE)

#2g/8: NSAIDS=non-steroidal anti-inflammatory drugs, ROS=reactive oxygen species, IV=intravenous.
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msanesdfunidunmshvmdnifieanuetens (aryngeal preservation) luuziSindeades
agalsinunadnafisaninnisanesidenavininisinuveandesdesgydely diluganuinunfves
mseenidssiarmsndu Tnstanzeg1sdslugtheldunssnuuuusaunay AusnLnyide
RTOG 9111 wuiwdsnisinwnudunan 1 9 fieiildsuisduaviaiivrindiaiiounfiveanisnau

3235 ypnand

o1nsuds egfifenay 23 Wisuidisuiufesas 9 Tuftheildsunisanesedifiesedraden
pmsndudunenathlgnisddnuasshlifndenfndennndnde® msfnwsuiunnuandsy
Fudsaruduiusvesinusdfndondeddsuiunmandu Tnasenztinassdlugndienonesd
Aendeafiun1sndu (pharyngeal constrictor muscles), Usasnaaaiden (glottic larynx) wazu3iom
wilonaeade (supraglottic larynx)®* aghslsfmunisnaudunalnfidudeu Uszneudensvhau
Swfurondulssamuazndundevansdiu Fsdivisrlegansldniseauau (voluntary) uazuenmiionts
AuAY (involuntary) vasdnla wzastumsdiausinasdlugetosynduiiivdonilden
wmg3sEsnwdainauniinusidlugetordmiliifeates (non-target volume) Til#sutiosiian
AURaN ALARA %39 as low as reasonably achievable \ieanlonansinanuinunfivesnisnduy
waynsddn QUANTEC Iduugihliliimunsiinnsnasadesiilduuimassdiiu 60 insd (V60Gy)
IﬁLﬁﬂﬁqm warliiu3unadadiede (mean dose) findoudesuaz pharyngeal constrictor muscle 15uUly
Weeni1 50-60 1nse*

mwL‘f‘:aL?J'amEJ‘Vﬁaﬂi%@ﬂéaumamﬂmim&l%ﬁ (soft tissue necrosis/chondronecrosis) Wu

Taldves Tnainussunusaay 14

dnilvignulugihenisslingaguyvd Wensianuvidesasds necrosis
U3aNaeNdeeannIsnTames@imewisenisasasame suudesennnziannsnduidusves
TsAUSLInIAY 1158 local recurrence 9 IMSYBIIERINTIEEAAEBARTY W HBaumry Yanrseua
Uinanaeudss lnessed 4. Wasusnsnmaifasatrafesssezenananiddoszesi 3 luuziSandes

Fesszagananamed Alasunisatesiduazaiividn
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RTOG 9111 (2012) * GORTEC 2000-01 (2009) ¥ TREMPLIN (2020) *
Follow up time 10 years 10 years 5 years
Intervention CRT PF>RT TPF>(CRT PF—> (ORT TPF =>CRT

Grade 3-5 Toxicity




Any 33 30.6 N/A N/A N/A

Soft tissue 6.3 7.8 a4 6.6 52
Pharynx/esophagus  16.6° 13”7 N/A N/A N/A
Mucous N/A N/A 1 0 52
membrane

Larynx 15.3 117 6.2* 13.6* 6.9
Impaired 4-8.5 3-9 N/A

speech/voice

Salivary gland N/A N/A 6.1 2.2 10.3

Bone N/A N/A 0 0 1.7

"One treatment related death.
" Two treatment related deaths.
*Only grade 4 toxicity was reported.
#98/: CRT=concurrent chemoradiation, (C)RT=radiation with or without concurrent chemotherapy,
RT=radiation therapy, PF=platinum-based chemotherapy/5-Fluorouracil, TPF=docetaxel/platinum-based

chemotherapy/5-Fluorouracil, N/A=not available.

uziSnaeudssuinandudesssesiu

nsanesadlungSsnasadesusnandudes (glottic cancer) ssegautindunsanssadluuinu
SiauAiiissUsnandendos ldmesduinuneitannng Suilinad afeiosninisaeddlunede
szevananamzfiinn wavsilinunadrafesdiieafurosan 1wy mucositis wag xerostomia oe1sls
fanun1e dysphagia, laryngeal edema uag dermatitis Ssanunsanuld (1mil 6) Fednsnsiinna
U1AgaguLIilaY 138 CTCAE grade 3-5 5¥1319N15N8593 ag'ﬁl%faaaz 20-30 KAZERIINITNANS
HrafesguusiszerenINMsaesaE egisesas 7-8 Fadudnrimnitluszozananuianziiunn 2

'
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Yamazaki et al (2006)*

RTOG 9512
Trotti et al (2014)%

Stage Glottic TINO Glottic T2NO
Radiation
Technique 2D-RT 2D-RT 2D-RT
Total dose (Gy) 56.25-63 70 79.2
Dose per fraction (Gy) 2.25 2.0 1.2
Frequency Once daily Once daily Twice daily
Chemotherapy none none none

Acute effects (%)




Any grade 3+ N/A 22.7 33.3

Skin grade 1-2 86 85 83
Skin grade 3+ 0 5 11
Mucosal grade 1-2 98 54 54
Mucosal grade 3+ 0 4.2 8
Larynx grade 1-2 N/A 72 13
Larynx grade 3+ N/A 69 18
Esophagus grade 1-2 N/A 74 78
Esophagus grade 3+ N/A 3 a4
Late effects

Any grade 3+ 7 8.5 8.5
Skin grade 1-2 N/A 39 a6
Skin grade 3+ N/A 1 2
Mucosal grade 1-2 N/A 31 24
Mucosal grade 3+ N/A 2 3
Larynx grade 1-2 N/A 66 73
Larynx grade 3+ N/A 8 5
Esophagus grade 1-2 N/A a1 38
Esophagus grade 3+ N/A 3 3

"3 cases after conventional fractionation and 2 cases after hyperfractionation required tracheostomy.

#198/8: Gy=unit in Gray, 2D-RT=2-dimensional radiation therapy, N/A=not available.
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