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Original article

GEC-ESTRO ACROP recommendations for head & neck brachytherapy in
squamous cell carcinomas: 1st update - Improvement by cross sectional
imaging based treatment planning and stepping source technology

Gyorgy Kovacs**', Rafael Martinez-Monge ™', Ashwini Budrukkar“’, Jose Luis Guinot *", _
Bengt Johansson ®', Vratislav Strnad "', Janusz Skowronek *"*!, Angeles Rovirosa "', Frank-André Siebert ™',
on behalf of the GEC-ESTRO Head & Neck Working Group
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Predictive Value of Tumor Thickness
for Cervical Lymph-Node
Involvement in Squamous Cell
Carcinoma of the Oral Cavity

A Meta-analysis of Reported Studies

Shao Hui Huang, MSc'?, David Hwang, MB?2, Gina Lockwood, MMath?®, David P. Goldstein, MD%5,
and Brian O’Sullivan, MD>%

TT Cutoff  No. of No. of Observations  No.of NPV  FN-P\D FN-P.\D FN-P.\D

Point Studies  at Lower Range of P,\,D (1-NPV) L 95% U 95%
TT Cutoff Point

3 mm 4 113 6 94.7 53 19 14,0

7 mm g 3% i 55 75 75 57

5 mm 6 181 30 834 16.61 9.8 266 |

6 mm 4 362 47 87.0 13 3.7 3.4

NPV indicates negative predictive value; P ,0, positive lymph node declaration.

*FN-PyyD, percentage of patients with P D who fall below the TT cutpoint; FN-PoaD L 95% and FN-PyD U 95%, lower and upper limit of 95% confidence
interval for FN-P D respectively. FN-P.,D represents the percentage of patients with lymph node metastasis at the given TT cutoff. There was a significant
trend for FN-PyxD as the TT cutoff point increased (test for trend, P = .03).

t Whemthe TTeuteff point migrates from 4 mm to 5 mm, the rate of PyD increased from 4.5% to 16.6% (P = .007).
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Elective versus Therapeutic Neck Dissection
in Node-Negative Oral Cancer

Anil K. D'Cruz, M.S,, D.N.B., Richa Vaish, M.5., Neeti Kapre, M.5., D.N.B,,
Mitali Dandekar, M.S., D.N.B., Sudeep Gupta, M.D., D.M,,
Rohini Hawaldar, B:5c., D.CM., Jai Prakash Agarwal, M.D.,
Gouri Pantvaidya, M.S., D.N.B., Devendra Chaukar, M.5., D.N:B.,

Anuja Deshmukh, M.5., D.LO., D.O.R.L, Shubhada Kane, M.D,,
Supreeta Arya, M.D,, D.N.B., D.M.R.D,, Sarbani Ghosh-Laskar, M.D., D.N.B.,
Pankaj Chaturvedi, M.S., FA.LS., Prathamesh Pai, M.S., D.N.B,, D.LO.R.L,
Sudhir Nair, M.S., M.Ch., Deepa Nair, M.5., D.N.B,, D.O.R.L,
and Rajendra Badwe, M.S., for the Head and Neck Disease Management Group

ABSTRACT

BACKGROUND
Whether patients with early-stage ora! cancers shou'd be treated with elective neck
dissection at the tme of the primary surgery or with therapeutic neck dissection
after nodal relapse has been a matter of debate.

METHODS
In this prospective, randomized, controlled trial, we evaluated the effect on survival
of elective node dissection (ipsilateral neck dissection at the time of the primary
surgery) versus therapeutic node dissection (warchful waiting followed by neck dis-
section for noda! relapse) in patients with lateralized stage T1 or T2 ora! squamous-
cell carcinomas. Primary and secondary end points were overall survival and disease-
free survival, respectively.

RESULTS

Between 2004 and 2014, a tota! of 596 patients were enrolled. As prespecified by
the data and safety monitoring committee, this report summarizes results for the
first 500 patients (245 in the elective-surgery group and 255 in the therapeutic-
surgery group), with a median follow-up of 39 months. There were £1 recurrences
and 50 deaths in the elective-surgery group and 146 recurrences and 79 deaths in
the therapeutic-surgery group. At 3 years, elective node dissection resulted in an
improved rate of overa!! survival (80.0%; 9% confidence interva! [CI], 74.1 to 85.8),
as compared with therapeutic dissection (67.5%; 93% CI, 61.0 to 73.9), for a hazard
ratio for death of 0.64 in the elective-surzery group (95% CI, 0.45 ro 0.92; P=0.01
by the log-rank test). At that time, patients in the elective-surgery group also had
a higher rate of disease-free survival than those in the therapeutic-surgery group
(69.5% ws. 45.9%, P<0.001). Elective node dissection was superior in most sub-
groups without significant interactions. Rates of adverse events were 6.6% and 3.6%
in the elective-surgery group and the therapeutic-surgery group, respectvely.
CONCLUSIONS

Among patients with early-stage oral squamous-cel! cancer, elective neck dissec-
tion resulted In higher rares of overal! and disease-free survival than did therapeutic
neck dissection. (Funded by the Tata Memoria! Centre; ClinicalTrials.gov number,
NCT00193765.)

The suthors' affiliations are as follows:
Head Neck Services (AK. D, RV, MK,
M.0. GP, OC, AD, BRC, PP, 5N,
.M.}, Department of Medical Oncology,
Advanced Center for Treatment, Re-
search and Education in Cancer (5.G),
Clinical Research Secretariat (R.H.), and
the Departments of Radiation Oncology
{JPA, SG-L}, Head Cytology (SK),
Radio-diagnosis {5.A.), and Surgical On-
cology (R.B) — all at the Tata Memarizl
Centre, Mumbai, India. Address reprint
requests to Or. D'Cruz at the Tata Memo-
rial Centre, Head and Meck Services,
Parel, Mumbai, India 400012, or at
docdone @gmail.com.

A complete list of members of the Head
and Meck Disezse Management Group is
provided in the Supplementary Appen-
dix, availzble at NEjM.org.

This article was published on May 31,
2015, at NE]M.org.

DOk 10, 1056/ NEJMOa1506007
Compight & 201 5 Musachusstts Medical Sodey
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Elective versus Therapeutic Neck Dissection
in Node-Negative Oral Cancer

assoclated with node positivity. A marked 1n-
crease in cumulative lymph-node positivity was
observed with increasing depth of invasion from
3 mm (3.6%) o 4 mm (16.9%).

treated to prevent one relapse. A higher percent
age of patients in the elective-surgery group re-
ceived admwvant radiotherapy on the basis of
noda)l indications, and the contribution of this
factor to the improved rate of overall sarvival

cannot be excluded. However, our trial was not
desicned to answer this guestion.




RPA class

Definition(s)

(lass [ (intermediate risk)

Class I (high risk]

Class IIT (very high risk)

Free surgical margins and no extranodal
spread

T1, T2, and T4 tumors with close or
positive surgical margins

One lymph node metastasis with
extranodal spread

T3 tumors with close or positive surgical
margins

Multiple lymph node metastases with
extranodal spread

N3 neck

07-11-2017

Locoregional contral (%)

40 1

30 1

20 1

10

24 3%

Maonths from surgery

48




DEFINING RISK LEVELS IN LOCALLY ADVANCED
HEAD AND NECK CANCERS: A COMPARATIVE ANALYSIS
OF CONCURRENT POSTOPERATIVE RADIATION PLUS
CHEMOTHERAPY TRIALS OF THE EORTC (#22931)

AND RTOG (#9501)

Jacques Bernier, MD, PhD,' Jay S. Cooper, MD,” T. F. Pajak, PhD,? M. van Glabbeke, Ir,?
J. Bourhis, MD, PhD,’ Arlene Forastiere, MD.® Esat Mahmut Ozsahin, MD, PhD,” John R. Jacobs, MD,?
J. Jassem, MD,? Kie-Kian Ang, MD,'® J. L. Lefébvre, MD"’

EORTC versus RTOG Eligibility

Stage M-IV

OP, OC with

level 4 or SLN .
Margins +

Perineural ECE
Disease

Vascular
Embolisms




Overall Survival
Patients with positive margin and/or ECE
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* |[na vsis of these two trials, an
unp fenalysis found that for
pati Pr positive margins,
adjt iotherapy improved overall
Sury ion alone.

e Thi | these data have been the
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the ed-subsite analysis, lack of
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Standard Arm RT

alone

Patients of oral cavity

cancer Experimental Arm 1:

Accelerated RT

Experimental Arm 2
CTRT with Cisplatin.
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Hyperfractionated or accelerated radiotherapy in head and
neck cancer: a meta-analysis

Jean Bourhis, Jens Overgaard, Héléne Audry, Kian K Ang, Michele Saunders, facques Bernier, Jean-Claude Horiot, Aurélie Le Maitre ThomasF Pajak,
Michael G Poulsen, Brian O'Sullivan, Werner Dobrowsky, Andrzej Hliniak®, Krzysztof Skladowski, John HHay, Luiz H | Pinto, Carfo Faliai, Karen K Fu,

Richard Sylvester, [ean-Fierre Fﬂ- on, on beﬁ#ﬂi the etu—ﬂnufﬁis iﬂadiuﬂwupy in Carcinomas of Head and neck (MARCH) Callaborative Group

HR of death
(altered fractionated RT control)

A Hyperfractionation
EORT C227913 126/180 135/176
RID4 4152 47/51
PMH Toronto® 115/172 124/164
RTOG 5003 HFE 184776 204/273 ,
Subtotal A70/680 S07/670 X 078 (0-65-0-B9)

Accelerated fractionation without total dose reduction

EORTC 228517 U
RTOG 9003 56 205/281
RTOG go03 BE 190/277
BCCA 91138 30/41
DA HANCA? 422/755
Oro 930120 5185
CAIRL 18/51
KEN PO 7512 42/196
Subtotal 113041923 0-97 (0-83-1.05)

Accelerated fractionation with total dose reduction

RTOG 79133 91/106 87104 -29
CHARTYM 355/552 227/366 57
Viennal® 6278 66/81 -31
TROG 910126 96/174 109/176 -0.4
GORTEC 94027 105/137 111/131 -105
Subtotal 7131047 600/858 -202 0-34 (0-84-1.05)

Total 2313/3650 2235/3423 -985 0-92 (0-86-0-57)

T T 1
i’ test for heterogeneity  p=0-001 05 : 15 20

ftﬁt for interaction p=002 Altered fractionated RT better Control better

11-2017 Altered fractionated RT effect with p=0-003




. | RTOG 90-03, Phase |l comparlson of fractionation schedulesm .
B St e .raAcaV|ty oropharynx, larynx,
‘ irynx (N =1113)

T conventiona
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p=0.045
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Standard Fractionation

150 108 70 43
123 83 57 35

1T 2 3 a
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Local-Regional F aiura (%)

Pationts al Risk
SFX

HEX
AF¥-5
AFX-C

B A

g 1 2

289 123 B4
263 148 113
275 133 100
268 133 108

3 4

66
86
73

5 & T -8

g 10 11

Years afer Randamization

] 43 38
2] a7 51
Ta a8 54
T4 58 55

4 3 27
41 38 35
48 45 38
46 35 30

12 13 14 15

17
20
24
18

"8 mu--SFX

Sacond Primary Tumar (%)

Pafients at Risk
SFX

HFEX
AFX-5

AF¥-C
07-11-201

=HFX
F=AFX-5
—AFX-C

268 173 11
263 176 126
275 177 118
288 178 122

7

8 T 8

8 1M 1N

Years after Randomization

47 42
51 45
52 48
55 &1

38
ar
43
41

Patiants at Risk
SFX
HFx

AFX-5
AFX-C

D

DisaaseFree Sundvalt)

3

268 165 114 95
283 172 134 111
275 168 118 100
269 163 122 102

i

5 & 7 B % W 1
Years after Randomizafion

75 64 55 51 46 41 35
81 78 65 53 50 42 41
77 68 59 57 53 48 42
B5 72 62 58 50 41 34

100

8 7 8 89 10 1"
Years after Randomization

31 31 2r 28 21
L] 30 26 25
61 40 37 30
G4 35 20 24




Maximum to

per patient
Grade 1
Grade 2
Grade 3
Grade 4

Maximum t

per patient
Grade 1
Grade 2
Grade 3
Grade 4
Grade 5

Concom Acc +

boost split
4% 4% 7%
- 39% 36% 41%
~ 54% 58% 49%
1% 1% 2%
Late
Hyperfract Concom Acc +
boost split
8% 7% 16%
56% 44% 50%
19% 29% 20%
9% 8% 7%
0%

%nﬁoﬁ%



| for LRC at 5 years, only the
h SFX was significantly different:

HFX,) $0.79 (95% confidence interval
0.62; #C, 0.82 (95% confidence interval
0.65 h patients censored at 5 years,
HFX} urvival (HR 0.81, PZ.05).

e 3, 4, or 5 toxicity at 5 years;
ter 180 days; or feeding tube
ffer significantly when the

e compared with SFX. When 7-
compared with 6-week

d fractionation appe

edt
b toxicity at oww&oﬁm?
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At 3 years (95% Cl)
—— Conventional CRT  42.6% (37.0-48.5)
~ Accelerated RT-CT 39-4% (33-8-45-3)
—— Veryaccelerated RT  36:.5% (31:1-42-3)

Median FU: 5.2y

"] Accelerated RT-CT vs conventional CRT p=0-60

Accelerated RT-CT vs very accelerated RT p=0-169
Conventional CRT vs very accelerated RT p=0-040

— T T T T T
6 12 18 24 30 36 42 48 54 60




Five versus six fractions of radiotherapy per week >W
for squamous-cell carcinoma of the head and neck
(IAEA-ACC study): a randomised, multicentre trial

Jens Overgaard, Bidhu Kaylan Mohant Naseem Begum, Rubina Ali, Jai Prakash Agarwal, Maire Kuddu, Suman Bhasker, Hideo Tat suzaki, Cai Grau

508 patients induded

+ 1

458 randomised to accelerated radiotherapy 450 rmndomised to conventional radiotherapy
(six fractions perweek) (fiwe fractions perweek)

6 not eligible 2 not eligible
— 1withdrew consent 1 withdrew consent

& missing data 1 missing data

w b
452 patients eligible for evaluation 448 patients eligible for evaluation

v -

241 did not achiewe persistant locoregional 289 did not achiewe persistent kecoregional
control after radiotherapy control after radiotherapy
20 patients were sahaged by surgerny 30 patientswere salvaged by surgery

v v

190 dead of disease 228 dead of disease
87 dead of other causes 72 dead of other causes

175 alive 148 alive

+ 1

tients included in analysis 448 patients included in analysis




100 All - Failure
| — Sixfractions perweek 452 241
. —— Five fractions perweek 448 289
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3 0%
20
- p=0-004 HR 0-62 {05% Cl 0-49-0-83)
L I I I I I I I
0 1 2 3 4 5
Time after treatment {years)
Skx fractions perwesk 452 213 122 84
Five fractions perweek 448 184 104 62
B
Al Failure 100 — Al Failure
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Local control rates

y/#

0

(%)

T T T L] L L LN L T T 1

0 12 24 3% 48 60 72 84 9

Patients ArmA 88 80 72 63 48 32 24 18 10 4 2
at risk

Months

ArmB 92 8 82 76 68 49 36 30 19
Tumor length =2/3  Tumor length =2/3

Arm of glottis of glotis
Arm A (2 Gy/fr)
A-lin =31 60 Gy/30 fr/6 wk
A-2in = 5T) 66 Gy/33 fi/6.6 wk

Arm B (2.25 Gy/fr)
B-1(n = 31) 56.25 Gy/25 /5 wk
B-2 (n = 61) 63 Gy/28 fi/5.6 wk
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CONV HYPO
{n=282) (n=74)
84.8% 90.0%
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P=0.213
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Months after randomization
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Overall survival (%)
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Stage 1-4 Head
and neck
Cancer(Lx/Px/
Hpx/OC).
N=800

Till date 450
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55Gyin 20
fractions / 4
wks +/- CCT

66 Gy/33# in
5 wks +/-
CCT

Primary End
point: Tumour
control. Late
Grade 2 toxicity.

Secondary End Pt:
OS, DFS, Other
Late toxicity, QOL
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Radiosensitisers

motherapy is indicated in
PO argins and presence of ECE.

Coni ¥ in general improve survival
com Juvant and adjuvant
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Add ibitors considered in those
pati suitable for conc

aryngeal cancer addition of
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NPC RT tchemo (cis + adj cis-FU)

Intergroup 0099 (n=147)
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Meta-analysis
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survival benefit of 20% after 5 years

Langendijk JCO 2004
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Induction chemotherapy plus concurrent chemoradiotherapy 2\ ®

versus concurrent chemoradiotherapy alone in locoregionally
advanced nasopharyngeal carcinoma: a phase 3, multicentre,
randomised controlled trial

Ying Sun®, Wen-Fei Li*, Nian-Yong Chen*, Ning Zhang*, Guo-Qing Hu*, Fang-Yun Xie*, Yan Sun®, Xiao-Zhong Chen, Jin-Gao Li Xiao-Dong Zhu,
Chao-5u Hu, Xiang-Ying Xu, Yuan-Yuan Chen, Wei-Han Hu, Ling Guo, Hoo-Yuan Mo, Lei Chen, Yan-Ping Mao, Rui 5un, Ping Aj, Shao-Bo Liang,
Guo-Xian Long, Bao-Min Zheng, Xing-Lai Feng, Xiao-Chang Gong, LingLi, Chun-Ying Shen, fian-Yu Xu, Ying Guo, Yu-Ming Chen, Fan Zhang,
LiLin, Ling-Long Tang, Meng-Zhong Liv, Jun Ma

Standard Arm CTRT

480 patients of
Nasopharyngeal
Carcinoma stage -1V
(except NO cases)

Experimental Arm
NACT(3# TPF)
followed by CTRT
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Failure-free suneival (%)

HR 0-68 (95% Cl 0-48-0-97), p=0-034
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Induction chemotherapy plus concurrent  Concurrent chemoradiotherapy  pvalue®
chemoradiotherapy group (n=239) group (n=238)
Grade 3 Grade 4 Grade 3 Grade 4 Grade 3
Anyt 132 (55%) 437 (18%) 135(53%) 3(1%) 0-55
Haematological
Neutropeniz 64 (37%) 37 (15%) 16 (7%) 1(=1%)
Febrile neutropenia 5(2%) 2 (1%) o
Meutropenic infection 1(<1%) (1] a
Leucopenia 86 (36%) 12 (5%) 40 (17%)
Anaemia 4 (2%) 0 5(2%)
Thrombocytopenia 5 {2%) 1(<1%} 2 [1%)
Mon-haematclogical
Sromatitis {mucositis] g6 [20%) Z [1%) B2 (Z4%)
Vomiting 52 [22%) 4(2%) 45 (10%)
Nausea 46 (19%) 4(2%) 40{17%)
Dry mouth 13 (5%) -£ 13 (5%)
Ciermatitis B (3%) 1 (=1%)} 104{4%)
Oesophagitis, dysphagia, orodynophagia 5 (2%) 0 9 (4%)
Hepatoxicity 7 (3%} 1] 2 [1%)
Allergic reaction 2(1%) o 0

é

i = F = i e - S

050

Data are norn (%) *pvalues were calclated with the y° test (or Fisher's exact test] 1Mo grade 3-4 nephroboxicity, ctotosdcity, or neurotoxidty was recorded. $#According to
the Common Terminology Critena for Adverse Bvents {version 2.0} dry mouth has only grade -3

Table 4: Cumulative adverse events during treatment by maximum grade per patient during treatment




Radiotherapy plus cetuximab for locoregionally advanced
head and neck cancer: 5-year survival data from a phase 3

randomised trial, and relation between cetuximab-induced
rash and survival

ames A Bonner, Paul M Harari, [ordi Giralt, Roger B Cohen, Christopher U Jones, Ranjan K Sur, David Raben, [ose Baselga, Sharon A Spencer,
unming Zhu, Hagop Youssoufian, Eric K Rowinsky, K Kian Ang

— Radistherapy-cehnimab
— Radiotherapy alone

Stratified log-rank p=0-018

rverall sim pveal

5yr OSRT group 36.4%
5 yr OS Cmab group 45.6%
HR 0.73 p=0.018

T T
10 20
MNumber at risk
Radiotherape+ 211 136
cetuximab
Radiotherapy alone 213
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891 patients of Head

and Neck Cancer

(oropx/hypopx/Ix)
locally advanced

Randomized Phase III Trial of Concurrent Accelerated
Radiation Plus Cisplatin With or Without Cetuximab for
Stage III to IV Head and Neck Carcinoma: RTOG 0522

K. Kian Ang, { Qiang Zhang, David I. Rosenthal, Phuc Felix Nguyen-Tan, Eric J. Sherman, Randal 8. Weber,
James M. Galvin, James A. Bonner, Jonathan Harris, Adel K. El-Naggar, Maura L. Gillison, Richard C. Jordan,
ade L. Thorstad, Andy Trotti, Jonathan [. Beitler, Adam 8. Garden, William [. Spanos,

5. Axelrod

Standard Arm CTRT(

Cisplatin)

Experimental Arm
CTRT with Cisplatin

‘ and Cetiximab

R
A
\
D
O
\Y
|
S
A
T
|
O
\
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HR [95% CI) [Arm BiArm Al HR (85% CI} [Arm BfArm Al
1.08 (0.B8 to 1.32) 0.95 (0.74 to 1.21}
1-sided log-rank P= .76 1-sided log-rank F= .32

Progression-Free
Survival (%)

== AT + cisplatin {Arm A) ==RT + cisplatin {Arm A}
= AT + cisplatin + cetuximab (Arm B) = RT + cisplatin + cetuximab (Arm B}

1 2 3 4 & 1 2 3 4 B

Time Since Random Assignment (years) Time Since Random Assignment (years)

n7 282 n 118 36 385 344 287 138 41
309 263 234 108 3B 333 339 295 134 43

= AT + cisplatin (Arm A) = RT + cisplatin {Arm Al
= AT + cisplatin + cetuximab (Arm B) == RT + cisplatin + cetuximab (Arm B}

HR (85% CI} [Arm BfArm Al
0.76 (051 to 1.13)
1-sided log-rank P= .08

HR {95% CI) [Arm BiArm A]
1.3000.99 to 1.70
1-sided log-renk F= 97

Locoregional
Failure (%)

Distant Metastasis (%)

1 2 3 4 5 1 2 3 4 5
Time Since Random Assignment (years) Time Since Random Assignment (years)

a7 262 241 118 36 a7 282 241 118 36
309 263 234 108 3B 309 263 234 108 33
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Survival (%)
8

Progression-Free

]
=]
1

HR {95% Cl] [p16 positive/p1E negatival
0.49 (0.33 to DF1)
2-sided log-rank P< 001

== pl16 positive
— p16 negative

Locoregional
Failure (%)

1 2 3 4 5
Time Since Random Assignment (years)

183 171 156 B AN
56 45 33 17 a8

- p1E positive
= pl16 negative

HR 185% Cl1 [p16 positive/p16 negative]
0,45 [0.28 10 D.73)
2-gided log-rank P < .00%

Mo. at risk
pl6 positive 235
plé negative 86

1 2 3 4 5
Time Since Random Assignment (years)

183 m 156 B n
56 A5 33 17 B

‘H.H‘“-_._.

s

HA (95% CI} [p16 positive/nl § negativel
0.32 (0.2 o 0.51)
2-sided log-rank P < .001

Overall Survival (%)
&

3

== n16 positive
— p16 negative

1 2 3 4 5
Time Since Random Assignment (years)

32 202 183 oo 34
68 56 a5 g

——p18 positive
=16 negative

HA (95%: Cl} [p16 positive’piB negativel
0:37 (0.18 to D.76)
Z-sided log-rank F = 005

Distant Metastasis (%)

1 2 3 4 5

Time Since Random Assignment (years)
Mo, at risk
piE positive 235 183 17 156 B4 3
p16 negative  BE 58 a5 k] 17 8




Panitumumab plus radiotherapy versus chemoradiotherapy & ()
in patients with unresected, locally advanced squamous-cell =
carcinoma of the head and neck (CONCERT-2): a randomised,
controlled, open-label phase 2 trial
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Induction chemotherapy followed by concurrent > 3
chemoradiotherapy (sequential chemoradiotherapy) versus
concurrent chemoradiotherapy alone in locally advanced head
and neck cancer (PARADIGM): a randomised phase 3 trial

Robert Haddad, Anne O°Neill, Guitherme Rabinowits, Roy Tishler, Fadio Khuri, Douglas Adkins, Joseph dark, Nicholas Sarlis, jochen Lorch,
Jonathan | Beitler, SewantiLimaye, Sarah Riley, Marshall Posner

=

2
L

Progression-free surdval (%)

heerall survival (%)
B
1

— Induction chemotherapy followed by concument chemoradiotherapy (group A} —— Induction chemotherapy followed by concurrent chemoradiotherapy (group &)
— Concurrent chemoradiotherapy only {group B) — Concurrent chemoradiotherapy only (group B}

T T T T 1 o T T T T T
¥ 24 EL 48 0 12 24 36 48 B0
Time {months)

Time {months)

1 GroupA 70 c1 44 EL] 26 16
44 39
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* Acc mpleted in RTOG 1016, a
pha izing HPV-positive HNC
pati versus cituximab given
con 8 Gy radiation.

0 definitively answer the
2r cetuximab, with its
profile, can be safely

latin in patients WM,PAA;M
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Table 3  Ongoing trials for patients with human papillomavirus-positive squamous cell carcinoma of the head and neck

ClinicalTrials.gov
Type n Group/institution identifier Trial design
Phase 2 83" ECOG NCT01084083  Neoadjuvant chemotherapy and response-adapted radiation
(54 or 66-70 Gy) + cetuximab
Phase 2 50  North Shore Long Island Jewish ~ NCT01525927  Neoadjuvant TPF and response-adapted radiation (60 Gy)
Health System + concurrent chemotherapy

Phase 2 50  University of California, Davis NCTO1716195  Neoadjuvant chemotherapy followed by paclitaxel +
response-adapted radiation (50 or 60 Gy)

Phase 2 36  University of Michigan NCTO1663259  Weekly cetuximab + radiation (70 Gy)

Phase 2 40  University of North Carolina NCT01530997  Radiation with weekly cisplatin followed by supra-selective
neck dissection

Phase 3 706 RTOG NCTO01302834  Randomized to cetuximab versus cisplatin with concurrent

radiation (70 Gy in 6 wk)
Phase 3 365  Mount Sinai School of Medicine =~ NCT01706939  Weekly carboplatin/cetuximab + 56 Gy versus weekly
carboplatin + 70 Gy

Phase 2 337 ECOG Pending Transoral resection — risk-adapted postoperative RT (0
versus 50 versus 60 versus 66 Gy with weekly cisplatin)
Phase 3 496  Washington University NCTO1687413  Postoperative radiation (60 Gy) & weekly cisplatin
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vRexicamodifie

Meta-aralysis of hypoxic modification of rediotherapy in HNSOC

Endpoint: Loco-regional failure

Trial Moditication Events [ Total Odds ratic and 95% Cl

Hypoxic
ification Control

Normobaric 1970 Evans 1 o2 7015 11/25
oxygen 1975 Evans 2 o2 13720 18724
1979 RTOG 70-02 Carhogen 53/121 #3/133
2005 Mendelhall  Carbogen 6/50  9/51
2010 ARCON CarbtMNic 32/171 47174
Subtotal (Normobaric oxygen) 111 /377 149 /407 OR: 0.73 (0.53-1.00)  p=0.05
1568 wan den BrenkHBEO 51T 10/ 13
1971 Tobin 1871 HBO 5/8 gla
1973 Chang 18973 HBO B/26 13/ 25
1873 Shigamatsu HBO B/15 11416
1977 MRC 1.lial HBO §1/125 87/151
1979 MAC 3trial  HBO are  8/15
1979 Sause HBO 8/21 10/23
1986 MRC 2trial  HBO 21153  29/50
1999 Haffty HEO 13123 21/28
Subtotal (Hyperbaric sxygen) 122 /298 195326 OR: 0,45 (0.33-0.64)  p<0.001
1882 Sealy 1 MISO 11/50 11747
1983 Brunin MISO 15/51  18/50
1984 MRC 10 fx MISD 51/82 53/80
1984 MRC 200 MISO 25/43 30/ 46
1884 Panis MISO 14/ 26 164 26
1886 SGEII,'E HBO/MISO 34 /60 4G/ Gd
1986 EORTC zza111 MISO  103/167 1147163
1987 Europoan trial ETA 94 (187 92/187
1987 |AEAstudy Omidazole 13/18  14/18
1987 ATOG 78-15 MISO  118/147 104 /150
1989 Dahanca? MISO  182/328 187 /294
1989 ATOG 79-04 MISO 16721  17/19
1989 Galacki Metro 3/18  B/17
1992 Giaux MISO 28030 23/26
1905 RTOG 85-27 ETA 154 /252 158 /252
19686 Huilgol AK-2123  2/9 7i8
1998 Dahanca s MM 104 /219 1251195
2006 UEal AK-2123 a/23 18/23
Subtotal (Hypoxic sensitizer) 970 / 1731 1039 [ 1666 OR: 0,76 (0.66-0.88)  p<0.001
All trigls with h‘ymxi: modification 1203 /2406 1383/ 2393 OR: 0.71 {0.63-0.80) p<0.001
o1 0.2 0.5 2 5 10

Hypoxic modification better  Control better

Test for heterogeneity: p = 0.12

~11-201 heta Analysis - Hypoxic modification of radiotherapy in HNSCC




414 patients enrolled in

the DAHANCA 5 trial
I

'

'

219 randomly assigned to
radiotherapy and nimorazole

195 randomly assigned to
radiotherapy and placebo

52 excluded from
classification
{2 failed in PCR,
50 did not
have tumour tissue for
PCR)

39 excluded from
classification
{1 failed in PCR,
38 did not
have tumour tissue for
PCR)

323 tumour samples for classification

ii"‘ Classification “‘i
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Unclassified patients (n=323)

75

Loco-regional control (%)
25 50

o

]
o
—

75
|

75

4F0

Loco-regional control (%)
50
25

Loco-regional control (%)
50
|

0
1




T stage (GICC 2002 Locoregional control. Dahanca 14
bole .
Stage 2a (3
Stage 2b 11
Stage 3 26
Sraged4a LT
Stage 4 7

Parient Demography:

=71 patients were incluoded from jan 1.
2003 to dec 31. 2008

=40 males and 23 females

=Median age 40 years (r 17-79)

Histopathology
-Keratinizing high differentiated 1

Percent survival

«Feratinizing moderate differentiated - 2
-Eeratinizing low differentiated 11
Iom keratinizing nndiffersnriared - 44

‘Noa keratinizing differentiared 10 20 40 60 80 100
“Otber = months

9 Year loregional control 82%

DAHANCA14, Bentzen et al, ESTRO 2011




IAEA-HypoX

* Randomized phase lll; accelerated radiotherapy
+ Nimorazole

— hypoxia gene expression and HPV/p16
— Eastern Europe, Asia
— Recruitment opened 2012

Intergroup EORTC - ROG HNCG 1219
DAHANCA

*» Randomized phase lll; accelerated
chemoradiotherapy + Nimorazole

— hypoxia gene expression and HPV/p16
— Europe, Canada
— Recruitment starting 2013

TAEA-hypoX

ORAL CAVITY, OROPHARYNX, HYPOPHARYNX
and LARYME (mczept stoga [-II glethic)

T1-4 NO-3

Accelerated RT(6 fx/wk)+Nimora

SO0 RAIRNTS - 12 % Terencs in koo
regina (ool

Accelerated RT(6fx/wk)
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Phase IIl randomised trial Radiotherapy and Oncology 122 (2017) 171-177

Reduction of the dose of radiotherapy to the elective neck in head and

neck squamous cell carcinoma; a randomized clinical trial. Effect on late
toxicity and tumor control

CrossMark

Daan Nevens **, Fréderic Duprez ", Jean Francois Daisne ¢, Ruveyda Dok, Ann Belmans ©, Mia Voordeckers ',
Danielle Van den Weyngaert ¢, Wilfried De Neve ", Sandra Nuyts*

* Deparrment of Radiation Oncology, KU Leuven - University of Leuven, University Hospimls Lewven; "'Ebmarmlem of Radiotherapy, Ghent University Hospital; “Department of

 Trend towards less dysphagia at 6 months.

e Significant less salivary gland toxicity >= Grade 1
at 6 months(p=0.01) and 18 months(p=0.03)

* No difference of local control at 2 yrs.
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Grégoire V et al Radiother
Oncol 2000;56:135-50.

Grégoire V et al, Radiother
Oncol 2003;69:227-36.

Grégoire V et al, Radiother
Oncol 2013.

RTOG contouring guideline

www.dahanca:




"ABSOLUTE"

Constraint OAR

Dmax < 54Gy

Constraint PRV

Dmax < 60Gy

(prority above.
target coverage)

"MUST"

(priority not
neccesarily above
target coverage)

"SHOULD"

(good evidence
for sparing)

IICAHII

(less evidence for
sparing, or less
important
morbidity or other
uncertainties)

Spinal cord

Anterior eye

Dmax < 45Gy
Dmax =30 Gy

Optic chiasm and nerve Dmax < 54Gy

Retina

Cochlea

Parotid glands

Mandible

Pituitary gland

Brain

Submandibular glands
Oral cavity

Lips

Larynx
Thyroid
Oesohagus

Dmax £ 45 Gy
Dmean < 45

and D95% < 55 Gy
1) Contralateral parotid:
Dmean < 20 Gy 2) Both
parotids: Dmean < 26 Gy
Hotspots should be
avoided

Dmean < 30 Gy
Dmax < 060Gy
Dmean < 35Gy
Dmean < 30Gy (non-
involved part)
Dmean < 20Gy

Dmean < 44 Gy

Dmean < 40 Gy
Dmean < 30Gy

: Li)m ax £5ﬂﬁy

Dmax < 35 Gy

Dmax = 60Gy

Dmax < 50 Gy

Adopted from




ostomia

reached that xerostomia can be
limiting the mean parotid gland
fblanning criterion.

dose to at least one parotid gland,
g partially preserved, and it improves

ent in objective parotid function as
is not always accompanied with
ed xerostomia. symptoms reported
ygestive of its true severity.

60—-65% of saliva is produced by
0% by the submandibular glands

e sublingual glands -Sti
te up to 90% of the saI %

Wang XS, Eisbruch A% Journal of Radiation Research, Vol. 57, No. S1, 2016, pp. i69—i75



e Lev ed a 19% increase in the
prok agia with every additional 10
Gy d middle constrictor

at in order to reduce the risk
tomy feeding tube use, the
|d be a mean dose of <55 Gy
ictor muscle, and a

50 Gy to the cricopharyngeal






Techn s to improve dose delivery:
Exqui ts especially in areas of crucial
interg al tissue)

fform beam intensities to precisely

delin
Impr¢ al tissues.
Requ i set-up issues and knowledge of

quisition and registration.
fication and prescription.

Xist (poor dilineation, hot and cold

ncertainties etc)



CLINICAL INVESTIGATION

MULTI-INSTITUTIONAL TRIAL OF ACCELERATED HY POFRACTIONATED
INTENSITY-MODULATED RADIATION THERAPY FOR EARLY-STAGE
OROPHARYNGEAL CANCER (RTOG 00-22)

Table 3. Acute toxicity Grade =2 for 67 patients (%)

Gastrointestinal
Dysphagia
Mucositis
Esophagitis
Dry mouth
Salivary gland changes
Taste disturbance
Nausea
Vomiting
Dehydration
Anorexia
Other
Skin
Pain
Pulmonary
Blood
Constitutional symptoms
Auditory
Infection febrile neutropenia
Neurology

Ro=

LRF

4'_l"_'—‘

1} d H T T
¥ 1 z 3 4
Patients &t Risk Years after Regisiration
8] 7

BE B2 27 14
DF5 BT &0 83 24 13
LRF &7 81 &7 26 14

Fig. 1. Kaplan-Meier estimates of overall survival (OS) and dis-
ease-free survival (DFS) and cumulative incidence of local-regional

failure (LRF).
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XEROSTOMIA AND QUALITY OF LIFE AFTER INTENSITY-MODULATED
RADIOTHERAPY VS, CONVENTIONAL RADIOTHERAPY FOR
EARLY-STAGE NASOPHARYNGEAL CARCINOMA: INITIAL REPORT ON A
RANDOMIZED CONTROLLED CLINICAL TRIAL

Ipsilateral parotid

.

2 6 12
Time (months)

Fig. 2. Intensity-modulated radiotherapy (IMRT) and conventional
radiotherapy (CRT) patients (%) who had recovered at least 25%
of preradiotherapy stimulated whole salivary (SWS) flow at 2, 6,
and 12 months postradiotherapy.




Prospective Randomized Study of Intensity-Modulated

Radiotherapy on Salivary Gland Function in Early-Stage

Nasopharyngeal Carcinoma Patients
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LENT SOM Subjective Xerostomia* rates

p=0.04 p=0.01 p=0.004 p=0.003

—

86
83

Percentage
=52

& 12
Months post treatment
* partial but persistentor complete dryness

First Reculis of the PARSFORT Tral, Proc ASCO 2600

oco-Regional Progression Free Survival (LRPFS)

———_

1 year LRPFS (95% CI):
CRT (n=47), 88.0% (73,5 - 94.8)
IMRT (n=47) 87.3% (73.9-94.1)

Proportion progression free

Hazard Ratio (IMRT.CRT) = 1.59 (0.57 to 3.80)

T 3 T T

o 3 6 ) 12 15
Months from end of treatment
n eventsiatrisk

CRT 047 45 5736
IMRT 047 2148 441

Fust Resullz ol the PARSPORT Tnal, Proe 4800 5000

RTOG Subjective Salivary Gland toxicity 2G2*

p=0.03 p=0.001 p=0.05 P<0.001
I_A'_\

83 81

Months post treatment
‘Moderate or complete diyness ofmouth

First Results of the RARSPORT Tnal, Froc ASCIO 2009 Poor or No response on stimulation

Overall Survival

'—\_I_E:I_I

1 year overall survival (95% CI):
CORT (=47} 90.8% (77.3 — 96.4)
IMRT (n=47). 93.6% (81.5 - 97.9)

Proportion alive

Hazard Ratio (IMRT-CRT) = 1.05 (0.35 to 2.90)

3 8 s 12 15
Months from end of treatment
n eventsiatrisk
CRT 047 144 3140

IMRT  O/47 147 245

Fust Resullsof the PARSPORT Tnal, Proc &S00 2008
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3D-CRT (n=28) IMRT (n=32)

Fig. 2. Proportion of patients with grade 2 or worse acute salivary gland toxicity in

- _3D-CRT and IMRT arms {error bars represent 95% Cls), ] !
17 Tejpal Gupta, Radiotherapy Oncol




Table 2
Comparison of acute toxicity of radiotherapy between the two arms,

Toxicity 3D-CRT (n =28) IMRT (n =32)

Acute salivary toxicity

Grade O
Grade 1
Grade 2

0 (0%)
3 (11%)
25 (89%)

1(3%)
12 (38%)
19 (59%)

Acute dermatitis
Grade 1
Grade 2
Grade 3

Acute mucositis
Grade 1
Grade 2
Grade 3

Acute dysphagia
Grade 0

Grade 1
Grade 2
Grade 3

Weight loss
Mo weight loss

<10% weight loss
= 10% weight loss

1(3.5%)
22 (78.5%)
5 (18%)

2 (7%)
22 (78.5%)
4 (145%)

1(3.5%)

7 (25%)
20(71.5%)
0 (0%)

2(7%)
16 (57%)
10 (36%)

2 (6%)
28 (88%)
2 (6%)

7 (22%)
23 (71%)
2 (6%)

1(3%)
12 (37.5%)
16 (50%)
3 (9.5%)

3 (9.5%)
24 (75%)
5 (15.5%)

Tejpal Gupta, Radiotherapy Oncol




A o, Peot p=0.001 p = 0.001 p=0.014 p= 00003 p=0.0003

p=0.0002 p=10.00002 p=0.004 p=0.008 pe0.001 p=0.07%

&
s

sUbcutaneous flbrosis

% with grade 2 or worse

=

% with grade 2 or worse xerostomla
=

=

18 24
Follow-up time in months

3 12 18 24 0
Follow-up time in months

[ 3D CRT m IMRT

OIDCRT @ IMRT

Fig. 3. Proportion of patients with grade 2 or warse late xerostomia (A) and subcutaneous fbrosis (B)in either arm at pre-specified inervals (error bars represent 954 )
Nate the statistically significant p-value favoring IMRT at all time points,

Tejpal Gupta, Radiotherapy Oncol



——3D CRT - -m- -IMRT
p trend = 0.1 772

p trend = 0.0036
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No. at risk
3D-CRT
IMRT

Tejpal Gupta, Radiotherapy Oncol




Loco-regional contrel
Overall survival
o
e

24 ® ' ' ' 24 3
Time in months i Time in months
21 17 - b 21 17

23 19 . 23 18

Fig. 4. Kaplan-Meier estimates of Iuﬂ—rf-giﬂnal control (A) and vrllrial ( B]- |

by randomization arm.
07.11.2017 Tejpal Gupta, Radiotherapy Oncol
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Phase Il randomised trial

Three-dimensional conformal radiotherapy (3D-CRT) versus intensity
modulated radiation therapy (IMRT) in squamous cell carcinoma of the head
and neck: A randomized controlled trial ™

Tejpal Gupta®*, JaiPrakash Agarwal®, Sandeep Jain? Reena Phurailatpam ?, Sadhana Kannan?,

Sarbani Ghosh-Laskar®, Vedang Murthy?, Ashwini Budrukkar®, Ketayun Dinshaw ®, Kumar Prabhash®,
Pankaj Chaturvedi®, Anil D'Cruz®

* Advanced Centre for Treatment, Research & Education in Cancer (ACTREC), Tata Memorial Centre, Navi Mumbai, India; B Tata Memorial Hospital {TMH), Tata Memorial Centre, Navi
Mumbai, India

Conclusion: IMRT significantly reduces the incidence and severity of xerostomia compared to 3D-CRT in
curative-intent irradiation of HNSCC. ‘
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IMRT 2Di3D-RT Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 2D-RT vs IMRT

kam 2007 13 28 24 28 14.0% 0.54 [0.25, 0.83] —=
Mutting 2011 24 aa a3 | 183.7% 0.88 [0.71, 1.09] -
Peng 2012 86 3206 178 30 189% 0.49 [0.40, 0.60] -
Powe 2006 14 24 18 21 17.8% 0a2o.r1,1.21] i
Subtotal (95% CI) Jo6 397 69.1% 0.69 [0.46, 1.03] -“
Total events 147 243
Heterogeneity: Tau®=0.15; Chi®= 2871, df=3 (P = 0.00001%; F=90%
Test for overall effect: £=1.84 (F=0.07)

1.1.2 3D-RT vs IMRT

Ghaosh (unpublished) 15 30 23 30 14.4% 0.65([0.43, 0.98]
Gupta 2012 149 32 28 28 16.48% 067 [0.49, 0.91]
Subtotal {95% Cl) 62 58 3009% [ 0.60][0.51, 0.85]
Total events 34 43

Heterogeneity: Tau®=0.00; Chi*=0.01, df=1 {P =084 F=0%
Testfor overall effect Z=3.27 (P=0.001)

Total {95% Clj 458 455 100.0% 0.68 [0.52, 0.89] Q
Total events 181 301
Heterogeneity; Tau®= 0.09; Chi== 27 .67, dfi=5{F = 0.00013; F=32% -D_m Elf*l 1'IZI mD-

Testfor overall eﬁec_t: Z=277(F= D'DD_E:' Favours experimental Fawvours contral
differences: Mot applicable

Overall significant reduction in acute grade 2 or worse xerostomia




IMRT 2D/ 3D-RT Risk Ratio Risk Ratio
Study or Subgroup Fvents Total Pvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 2D-RT vs IMRT
karm 2007 11 28 23 28 15.4% 0.48[0.29, 0.78] —=
Mutting 2011 14 a4 24 34 18.6% 0.52[0.34, 0,87 =
Feng 2012 29 306 92 30 243% 0.32[0.22,0.47] —
Fove 2006 12 24 20 21 21.6% 0.2 [0.345, 0.79] —-—
Subtotal (95% CI) Jo7 303 70.8% W45 (034, U.54] v
Total events BT 160
Heterogeneity: Taw*=0.03; Chif=4.79, df =3 (P=018); F=37%
Test for overall effect; £=5.81 (F = 0.00001)

1.2.2 30-RT vs IMRT

Ghosh (unpublished) 9 28 14 23 104% 0.55[0.30, 1.01]
Gupta 2012 a 26 18 24 H.8% 0.41[0.22 0.76]
Subtotal (95% CI) a1 47 20.2% 0.48 [0.31, 0.74]
Total events 17 KK

Heterogeneity: Taw®=0.00; Chi= 044, df=1 (P = 0480} F= 0%

Test for overall effect: £=3.35 (P = 0.0008)

Total (95% CI) 448 440 100.0% 0.45 [0.37, 0.55]
Total events a4 193

Heterogeneity, Tau== 0.00; Chi== 5.24, df= 5 (P = 0.39), F= 5%

Test for averall Eﬁect f=T. 94 (P =0. IIIIIIEIEH)

0ol 0 10 100
Favours experimental  Favours contral

Unequivocal and consistent evidence of reduced late xerostomia with IMRT




IMRT 2Di3D-RT Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

1.3.1 Hasophanm:

karm 2007 1 28 1 28 45% 1.00[0.06, T8.82]
Feng 2012 28 306 49 310 29.8% 0.54 [0.33, 0.88]
Fow 2006 4 42 12 40 155% 0.25 [0.07F, 0.54]

Subtotal (95% CI) 376 378 49.8% AT, 0.7 7]

Total events 33 b2
Heterogeneity: Tau®=0.00; Chi*=1.98, dfi=2 (P =0.49), F=0%
Testfor overall effect Z=3.08 (F=0.002

1.3.2 Lanymgo-phanm:

Ghosh (unpublished) 30 10 30 17.4% 0.73[0.24, 2.21]
Gupta 2012 a 3z 4 28 142% 2.00[0.583, 7.54]
Futting 2011 12 a7 7 47 18.6% 1.96 [0.69, 5.92]

Subtotal (95% CI) 109 105 50.2% mtl 10,72, 2.60Y9]

Total events 28 21
Heterogeneity: Tau®=0.00; Chi*= 202, df=2 (P =036 F=1%
Testfor overall effect Z=0493 (P =0.33]

Total {(95% CI) 485 483 100.0% 0.79[0.42, 1.50] 4

Total events 61 84

Heterogeneity: TauF= 0.29 Chif= 1013, di= 6 (F = 0.07), F= 51 %
Test for overall effect: £=0.72 (P =0.47)
differences: Mot applicable

0ot 04
Favours experimental

11
Fawours control

100




IMRT 2DI3D-RT Odds Ratio Odds Ratio
Stuchy or Subgroup Events Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 Hasophanmx
Feng 2012 62 306 99 310 71.3% 0.54[0.38, 0.78] '
Subtotal (95% Ch J0G 310 71.3% 0.54 [0.38, 0.78] &
Total events G2 49
Heterogeneity: Mot applicahle
Test for overall effect; £= 3.28 (F = 0.001)

1.4.2 Laryngo-phanmx

Ghosh (unpublished) £ an a an T.6% 1.18[0.38, 3.63]
Gupta 2012 10 a2 | 28 2.1% 0.96 [0.32, 2.89]
Mutting 2011 14 a7 18 47 13.0% 068 [0.29 1.F1]
Subtotal (95% Cl) 109 106 28.7% 0.87 [0.49, 1.55]
Total events 33 a4

Heterogeneity: Tau==0.00; Chif=0.61,df=2 (F=0.74) F= 0%
Testfor overall effect: £=0.48(F = 0.63)

Total (95% CI) 415 415 100.0% 0.62 [D.45, 0.85] &
Total events Q5 134

Heterogeneity: Taus= 000, ChiF= 244 df=3(F =044 F= 0%
Test for averall eﬁect =13 IIIE (F=0. IIIIIIE}

001 01 1m 100
Favours experimental  Fawvours contral

Overall survival better with IMRT (more so in nasopharyngeal cancers)

Largely driven by results of the large nasopharynx trial




i in'only 3 of the 6 RCTs

different studies (SF36, EORTC, XQ)
ze ;uch data

GIo different between 2D/3D-RT and IMRT
tter or similar to conventional RT

IMRT (as reported in PARSPORT )

er preserved with IMRT in all 3 studies

QOL worse than physmna,r)j\ted

v

i Courtesx: Dr Tejpal Gupta
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Dose in Gy

Figure 1 The prescribed doses are 55.8 Gy to the low dose region and 65.1Gy to the high dose region The PTVZ s a subset of PTV1.




Mean parotid dose in gray (Gy) Benefit from IMRT
IMRT Xerostomia Functicnal

Pow [15] Ipsilateral 42 Gy (47;31.3-51.2) na
Mean (5D; range) Contralateral 413Gy (54; 33.1-51.8)
Vergeer [17] Ipsitateral 2B7Cy(119) Eilateral
Mean (SD) Contralateral 233Gy (11.2) 43.0Gy
Jabbari [11] Ipsilateral 20 Cy (38.7-67.8) Bilateral
Mean (Range) Contralateral 218Gy (14-355) 55.0Cy
Fang [9] na na
Fang [8] Right 4764 Gy [23.42-63.55) -
Mean (Range) Left 46,84 Cy (21.44-64.37)

Bilareral 337 Gy

Mean dose < 30 Gy:
Graff [10] For one or both parotids in 63.5% of patients
Mean For both parotids in 23.8% of patients

Mean dose < 26 Gy

For one or both parotids in 34.9% of patients

McMillan [13] Right 8.4 Gy (29.6-46.1)
Mean (range) Left 404 Cy (29.7-53.4)
Scrimger [16] Total Parotid Volume 271Gy (165)
Mean (5D Spared Parotid Volume 184 Cy(105)
Lin [12] n.a

Right spared parotid volume  228Cy(17.8-27.8)
Parliament |14] Left spared parotid volume 205Cy (17.9-24)
Mean (Range) Total Parotid Volume 30.0 Gy {268-33.1)
Nutting [ASCO 2009]  Ipsilateral 450Gy Ipsilateral 60 Gy
Mean Contralateral 26Gy Contralateral 60 Cy




The Role of IMRT in Head & Neck Cancer: <77

) . . .

b Guideline Recommendations \) cancer care

b ontario

. T B. O’Sullivan, R.B. Rumble, P. Warde, programin
| and members of the IMRT Indications Expert Panel T ——

RECOMMENDATIONS AND KEY EVIDENCE

If the reduction of xerostomia and improved quality of life are the main outcomes of

interest, then IMRT is the recommended treatment for all nasopharyngeal, oropharyngeal,
hypopharyngeal, laryngeal, oral cavity, and unknown primary cancers where lymph node

regions requiring inclusion in the treatment volume would result in irreparable damage to
salivary function if 2D EBRT or 3D EBRT were used due to their inability to maintain
salivary doses within their tolerance limits (<26 Gy mean dose). The data provided are
applicable to locally advanced disease but are equally applicable to early-stage disease
and rare sites (e.g. salivary gland tumours) requiring RT that would otherwise damage
these normal structures. In addition, these principles hold for skin malignancy where
advantages in sparing normal tissue while achieving target coverage are also relevant.

| I I'DEE

If treatment-related outcomes (local control, overall survival) are the main outcomes of

interest, there are no randomized data to support or refute a recommendation of IMRT
over 2D EBRT or 3D EBRT in any head and neck site. However, NPC should ordinarily be

treated with IMRT based on treatment-related outcomes as should nasal and paranasal

sinus cancer.

O7’”~ | Report Date: January 12, 2011 |

7
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; mmary interpretation
IMRT sig nce of >grade 2 xerostomia (both acute &
late)

Benefit consistent for late xerostomia (1-year)

Benefit: r technique of conventional radiotherapy
Significe ia does not translate into better global QOL
Howev mains better preserved or recovered with
IMRT
IMRT onal control compared to 2D/3D-RT
Improv bntrol & survival maybe dependent upon site

ancers stand to benefit most with IMRT
ctive than 2D/3D-RT (cost ?(?OQA«MM

Courtesy: Dr Tejpal Gupta

Patient
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Table 1 (continued )

Study N Site

Treatment

Toxicity

Conelusion

Oropharynx
Slater et al (2003) 29 Stage 1I/TV
i oropharyngeal

cancer

Other head and neck sites
Zenda et al (2011), 14 Mucesal melanoma
prospective of head and neck
nonrandomized

Tokuuye et al 33 Head and neck
(2004, cancers, not
retrospective resected
TEVIEW

Accelerated proton-

photon BT 759
CGE in 45 fmctions,

PBR 60 Gy in 15
fractions

17 with PBR alone, 16
with proton-photon,
median 75 CGE in 3
CGE fractions

Agoressive nutntional  Protons used as

and anesthetic
support needed, 3
patients with late

grade 3 toxicity.

concomilant boost
with photons allows
for an accelerated
treatment with more
tolerable toxicity
profile

21% had grade 3 acute Proton therapy has

mucosiis, 2 patients

promising LC

had decreased visual  benefits for mocosal

acuily

e lanoma

18% treatment-related  PBR offers high control

acule and late
toxicity >grade 3

rates compared with
conventional in
unresectable head
and neck cancer, but
late toxicilies wene
seen in high-dose
areas perhaps
because of large
fraction size

Abbreviations: BID = twice daily; CGE = cobalt-Gray-equivalent; cis-etop = cisplatin-etoposide; CNS = central nervous system; CR = complele
response; CSF = cerebrospmal fluid: C85 = chordoma-specific survival; DES = disease-free survival: DM = distant metastasis; DVH = dose-volume
histogram; EBRT = external beam radiation therapy: Gy = Gray: IMPT = intensity modulated proton therapy: LC = local control; MRI = magnetic
resonance imaging; 05 = overall survival; PBR = proton beam radiation; PFS = progression-free survival; RT = radiation therapy.

Int ] Radhiation Oncol Biol Ph

5, Vol. 89, No. 2,

202—-302, 2014
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Figure 2: Number of patients treated at National Institute of Radiological Sciences with carbon ion radiotherapy each year from June, 1994, to August, 2013

Mostly used for mucosal mel
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alone.

¢ > RT alone.

Ih-RT> RT alone.

-RT-CH < RT-CH.

(in responders)= TL+RT
PF)> Ind-CH (PF)

CH= RT-CT (except Npx)

T+...> RT alone. :










