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Oropharynx Cancer
Management Options

» Primary Radiation Therapy

« When to add Concomitant
chemotherapy to RT?

* Primary Surgery

- When to add RT and CT to S?
inimize therapeutic
modalities

Minimize toxicity and cost




Oropharynx Cancer
Management Options

« RT alone or Surgery alone for
early stage disease

» Surgery can help avoid RT or
chemotherapy in some cases

» RT can help avoid surgery in
some case

Chemotherapy may not always
be needed with RT

Current focus is de-intensification
and personalization of care




TABLE 17.7 Oncologic and Functional Outcomes of OPC, Tonsil, and Base of Tongue, Treated by Primary RT

Number of Median Stage -1V
Study Patients  Site RT? Follow-up (m) (%)

Mourad 79 Tonsil Daily (37%, 70 Gy), 14% 56 92

Oncologic Outc\?me

G-ir LRC: 95% >

i S~
W-V«h Oneuiedt”

{2012)'%

Setton
(2012) %

Eisbuch
(2010780

Mendenhall
{2006)'%!

Mendenhall
{2006)%8!

Garden
(200478

Rusthoven
{2009)!24

Chronowski
(201)'®

0’Sullivan
{2001)!18

Tonsil, 50%
BOT, 46%

PPW, 3%

Soft palate, 2%
Tonsil 49%

BOT 39%

Soft palate 12%
Tonsil

Tonsil, 47%
BOT, 40%

Soft palate, 7%
PP wall, 6%

Tonsil

Tonsil

Tonsil

CRT 49% CRT + ND

IMRT, 70, 59.4, 54 Gy

IMRT 66/2.2, 54/1.8 Gy

Daily (25%, 70 Gy) or
BID(75%, 76.8 Gy or
DCB 72 Gy} N + CRT
18%

Daily (25%, 70 Gy) or
BID(75%, 76.8 Gy or
DCB 72 Gy) N + CRT
18%

Daily RT, 51%, 70 Gy
DCB, 40%, 72 Gy
XHF, 9%, 81.4 Gy

URT, 70 Gy prmary CRT,

6066 for PORT
URT

URT

5-yr LRC for stages I/, 1I/IVA, and
IVB: 100%, 95%, 100%

5yr DM for stages |1, NAVA, and IVB:
0%, 7%, 33%

-yr LC: 95%; RC: 94%

2-yr LRC: 91%

S4yr LG T1, B8%; T2, B4%; T3, 78%;
T4, 61%

RC: NO, 95%:; N1, 93%; N2a, 89%;
N2b, 84%; NZ¢, 77%:; N3, 66%

RC: 97% contralateral neck post URT

LIT‘ Stagesl 11,100 %; III, 82%; IVA,
87%; and IVB, 58%

5-yr LRC: 85%, DFS: 71%, DM: 19%
2-yr LRC 1[][]%

3-yr actuarial LC: 77%, 3.5%
contralateral metastasis

DFS 82%
0S5 95.5%

DSS:

Stage |, 100%

Stage I, 86%

Stage |Il, 84%

Stage IVA, 73%
Stage VB, 46%

54r 08 and DSS:
Stages |-, 67%, 91%
Stage |Il, 66%, 77%
Stage IVA, 67%, 84%
Stage IVB, 33%, 45%

2-, 5, 10-yr 0S: 80%,
654%, 50%

3-yr DSS: 76%

Mourad, WF et al. “Cancer of the Oropharynx”; Head and Neck Cancer: A Multidisciplinary
dition, eds. Harrison LB, Sessions RB, Kies MS. Lippincott Williams & Wilkins,




541 LRAC: h4r DSS: 69%
Stage | 91% 0S: 56%
Stage Il: M% and after salvage B1%

Staga IIl: 51% and after salvage 71%

Staga V: 53% and aftersalvage 70%

Kagal Tonsil LAT, 65 Gy /26 fx, 515 Sy 1C: 74% S4r08S: 64%

[2000p"4

Hu 201117

Chao
[2004)%82

Selek
(200473

de Aruda
(200685

Yao
(2006

Crel ok
2007 %2

Garden
(2007)%5

lawson
(200&\151‘

Sanguineti
{20088

OrC

Tonsil, 34%
Soft pakata, 31%
BOT, 24%

PPW, 11%

0

ORC, 11%
Tonddl, 47%
BOT, 39%

Soft palate, 1%
PPW, %%

Orc

Tonsil, 65%
BOT, 31%
OFC, 4%
BOT

Tonsil, 68%
BOT, 16%

PPW, 4%

Saft palate, 12%

Gy boost

URT IMAT, 70,69, 54 Gy

IMRT, 70 Gy

Median, 66 Gy, CF: 49%:

DCB: 42%, 10% XHF or
BT boost

IMRT, 70, 58.4,54 Gy

IMRT 7074, 80, and
54 Gy

91C-CCRT, IMRT 10 Gy

IMRT 66 and 54 Gy

CCRTIMRT 70
{2,137/ 63(1.9/14, 57
(1,75 Gy/fx)

IMAT: CH, v pofix, AHF

(% conuateT
447 LRC 87%

541 LRC: B1%
DFS: 77%
S4r ultimate LRC: 87%

31 LRC: 9%

2.4t LRC 84%

Syr1C100%, ipsilataral RC 9%,

DSS: 7%

87

S-and 104 actuarial
S 70% and 43%
5-and 10-y actuarfal
DSS: B5% and 79%

)

(S: 78%, DFS: 64%

dition, eds. Harrison LB, Sessions RB, Kies MS. Lippincott Williams & Wilkins,




TABLE 17.7 DOncologic and Functional Outcomes of OPC, Tonsil and Base of Tongue, Treated by Primary RT (Continuved)

Median
RT? Follow-up (m) Oncologic Outcome

IMRT-CCRT R¢) Jpr LRC: 94%
70 at 2.12 Gyfx
894a118
54 at 1.64
YICOCAT, IMAT 70 Gy AL LRC: SB% HPV positive B HV +ve
247 LRC: 67% i 82 WV —ve
RV 79 All patients
: 88 82 HV +ve
LRC: 65% HPV negative 57 HWV ~va
LB B whate cohort 70 All patients
Tonsil, 4% IMRT 882t 22 Gyfix 7 8
BOT, 50%
PPW, 4%

Soft palate, 3%
Garden 7 (1 4H INRT 541 LRC: 80% 84
(2011)%8

Palta OPC CCAT, HF (64% ), CF 10-and 154r LAC: 8%, 70% DFS: 72%, 63%
(217 (29%), r AXF (2%) DMFS: Bi%, Bi%
0S: 47%, 26%
Koyfman BOT, 51% 3DCAT 70-74 Gy ~CCAT 241 08 87%
(2011)% Tonsil, 46%
DPC, 3%
75% HPV 440

Greskovich OPC IMRTOCRT RC: 97 %, 100% after saNage
(2011728

Chan 0OPC 92% HPV 42% INRT 3-yr DNVES: 82%, LRC: 95%
(2011 8 we

McBride
(20117

OFS, disea se-free suvival; 05, overall suvival, URT, unilateml mdiceherapy, O FC, oropharyngea! cancer; LC, local controd; RC, mgional contid; LRG, loco-regional control; HFY, haman papilioma vinis
Zayckes of paclitxe! 175 madm Dollowed by CCAT paclitaxal 30 maim? N, IMAT 70 Gy 35 &/7 weeks, 2 Gy/ix
SDoses am sated aselther PTV orasa dose perfracton

Mourad, WF et al. “Cancer of the Oropharynx”; Head and Neck Cancer: A Multidisciplinary
4th Edition, eds. Harrison LB, Sessions RB, Kies MS. Lippincott Williams & Wilkins,
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Mourad, WF
et al. “Cancer
of the
Oropharynx”;
Head and
Neck Cancer:
A
Multidisciplin
ary Approach,
4th Edition,
eds. Harrison
LB, Sessions
RB, Kies MS.
Lippincott
Williams &
Wilkins,
Philadelphia,
2013
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TABLE 17.9  Qutcomes of a Sampling of Prospective Randomized Studies Comparing RT Alone to
Chemo-RT Using Platinum-based Chemotherapy

23 yr 0S Chemo-

Study Patients  Chemotherapy RT RT vs. RT p-Value
Jeremic {1897/ 158 Cisplatin daily: 6 mg/m’ Standard 70 Gy@7Z Gy/Fx 32% vs. 15% o.on
Carboplatin daity 25 mg/m’ Standard 29% vs. 15% 0.0019
Calais {1999)'® 2726 Carboplatin + 5 x 3 Standard 7032 Gy/Fx 22% vs. 16% 0.05
70 mg/m?/d + 5-AJ 600 my/
m' x3Cl
Adelstain (200312 2% Cisplatin x 301, 2243 = Standard 10@2 Gy/Fx 37% vs. 23% 0014
100 mg/m’
Cisplatin 75 mg/m?® + 5-FU X Split coursa 30 Gy 1st, 2T% vs. 3%
3=44 1 gm/m’/d = Ci/4 wk 30-49 Gy 3rd cycle
Fountzilas (20047 124 Cisplatin x 301, 22, 42 Standard 102 Gy/Fx 52% vs. 17.5% 0.0002
= 100 mg/m?
Carboplatin x 3=7 AUC Standard 42% vs. 17.5% 0.001
onD2 22 42
Ruo Redda {20100 164 Carboplafin daily every other  Standard 1002 Gy/Fx 2B9% vs. 11.1% 0.02
week 45 mg/m? D1-5, weeks
1.3,57
Brizal {1998/ 116 Cispiatin 12 mg/m’ D15+ HF 75Gy@1.25Gy BID  55% vs. U% 0.07
5-FU 600 mg/m¢ x 2 D1-5 70 Gy@1.25 Gy
weaks 1 and 6 of RT BID + chamo
Jeramic (200078 130 Cisplatin daily: 6 mg/m? HF 77 Gy/T0F 35 d 46% vs. 25% 0.0075
7wk
Staar (2001)' 240 Carboplatin 70 mg/m? D15 HF 9.9 Gy/38D; 756%vs 158% 00016
and D29—33 +5-RJ x woeeks 1-3: 1.8
2500 mg/m? D Gy/D, weeks 4 and
5:BID 1.8 Gy/
1.5Gy)
Huguenin (200472 224 Cisptatin 20 mg/m? D1-5, HF BID12Gy/d.5d/ 59%vs. 43% 0.147
weeks 1and 5 wk, =744 Gy
Bensadoun (20061 171 Cisplatin 100 mg/m” (D1, HF BID 1.2 Gy/d, 5 37.8% vs. 20% 0.038

D22, D43} + 5-FU %3

/v, =B0.4 Gy
({OPC)
7586 Gy {HPX]

5-FU, S-fluorouracil; HF, hyperfractionatad: NS, nonsignificant




Rischin et: Prognostic significance of
HPV and pl16 — oropharynx cancer
JCO 27:15s, 2009 (ASCO) abstract

2 Year OS 2 Year FFS
HPV (+ve) 949% ] S— 86% ] N
HPV (—ve) 17% /5%

92% 87% ]
P=.003

%



Radio-curability of HPV+ H&N
Ca

m  HPV+ outcomes among prospective H&N trials:’

. Hazard Ratio
Authqr < XRT Induction Concurrent Mgelia HPV+ OUt.com HPV+ HPV- P HPV+ vs.
Cooperative Grp n F/U e Time value HPV-
2 cycles paclitaxel weekly

Fakhry ECOG 96 70Gy 175mg/m2+carbo paclitaxel 39mo 40% 2-year 95% 62% 0.005 0.36
AUC 6 30mg/m2 x 7

Rischin TROG 195 70 Gy none cisplatin /- 7 15 28% 2-year 94% 77% 0.007 0.29
tirapazamine

Gillison RTOG 70-72 cisplatin

%323 Gy none 100mg/m2 4.8yrs 64% 3-year 79% 46% ).002 0.44
| [

11g (0-74 75 .)rnjm‘) +cisplatin
Settle T2 A °
S R 100mg/m2 + 5FU
1000mg/m?2/day x 4

carboplati . 93%
AUC 1.5x 7 '

35%

nimorazole
none. 1200mg/m2/d
ay X 30
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Refining American Joint Committee on Cancer/Union for International
Cancer Control TNM stage and prognostic groups for human
papillomavirus-related oropharyngeal carcinomas.

Huang SH, et al. J Clin Oncol. 2015 Mar 10;33(8):836-45. doi:
10.1200/3C0.2014.58.6412. Epub 2015 Feb 9.

STAGE WHY?
Stage I -No difference

* Ti.3, Ng-Nyy,

Stage II -Bilateral Neck
* T35, N2 nodes is worse

T4a=T4b
N; worse




NRG HNOO2: A Randomized Phase Il Trial for Patients
with p16 Positive, Non-Smoking Associated,
Locoregionally Advanced Oropharyngeal Cancer

Eligibility &

60 Gy XRT (2Gy/fx)

* OPSCCA Central  Declare in 6 weeks +

* <10 pack- g review N Intent cisplatin 40 mg/m?2
year p16+ [g] Unilat weekly x 6 cycles

* T1-T2 N1- IHC VS
N2b J Bilat
b g Mok 60 Gy XRT (2 Gy/fx)

at 6 fractions/week

44% of RTOG 1016 for 5 weeks

population eligible




New Ideas To Personalize and
Optimize Radiation Therapy

- Mathematical Modeling
- Adaptive Therapy

« Genomics and Dose
personalization

adiomics and Cancer
Specific Imac




Mathematical models of treatment
response

forecasting
cancer




Framework for patient-specific
adaptive radiation fractionation

Tumor volume (%)
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Framework for patient-specific
adaptive radiation fractionation
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Framework for patient-specific
adaptive radiation fractionation

N
<
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Diagnosis Treatment simulation
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Framework for patient-specific
adaptive radiation fractionation

PN

Tumor volume (%)

0 10 20 30 40 50

to  to+At Times (days)

Prediction of response to
fractionation adaptation.

Patient-specific treatment
recommendation.

Tumor volume (%)

10 20 30 40 50
to

Times (days)






Use of Cone Beam CT to Assess Mid Treatment Nodal
Response to Chemoradiation Therapy in Oropharyngeal
Squamous Cell Carcinomas: Implications for Adaptive
Radiation Therapy
Stewart R et al ASTRO 2015

Nodal Decrease Day |>40% <40% and p value
20

Regional Control 100% 78.4% p=0.03
2 year DFS 95.5% 72.7% p=0.06
Local Control 100% 85% p=0.08
Overall Survival 100% 100% p=0.11

2017
qerrationsl Ledeny
P |.3- h
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Use of Cone Beam CT to Assess Mid Treatment
Nodal Response to Chemoradiation Therapy in
Oropharyngeal Squamous Cell Carcinomas:
Implications for Adaptive Radiation Therapy
Stewart R et al ASTRO 2015

2 year Distant Metastasis Rate

p16 (-) vs p16 (+) 29% vs 4% p=0.01




Use of Cone Beam CT to Assess Mid Treatment
Nodal Response to Chemoradiation Therapy in
Oropharyngeal Squamous Cell Carcinomas:
Implications for Adaptive Radiation Therapy
Stewart R et al ASTRO 2015

Nodal Decrease
Day 20 > 40 %

Smoker >10pyh or
p16 (+) status

Nodal Decease Day
20<40% and p
value

2 year Regional 49% p=0.04
Control- >10pyh

2 year Regional 78% p=0.05

Control p16 (+)



Calibrate Expected Success of R
RSI Score Distribution

ectum-Anus
Skin
Pancreasf
Stomachf
Uterus
Bladder
Large Bowel
Kidney
Ovary
Esophagus
Prostatef
Lung
Breast
HeadNeck
Cervix|
Liver

0.2 0.4 0.6 0.8
Log2 expression for RSI (RSI)




Head and neck cancer 2

The future of personalised radiotherapy for head and
neck cancer

Jimmy | Cauddl, Javier F Tarres-Roca, Rabert | Gillies HeikoEnderling Sungjune Kim, Anupem Rishi, Eduardo G Moros Lowis B Harrison

Radiotherapy has long been the mainstay of treatment for patients with head and neck cancer and has traditionally  1ance tned 2017

involved a stagedependent strategy whereby all patients with the same TNM stage receive the same therapy. susiched Onioe

We believe there is a substantial opportunity to improve radiotherapy delivery beyond just technological and Apri 26 2007
anatomical precision. In this Series paper, we explore several new ideas that could improve understanding of the ¥¥&dcteorgiatny
phenoty pic and genoty pic differences that exist between patients and their tumours. We discuss how exploiting these TSR
differences and taking advantage of precision medicine tools—such as genomics, radiomics, and mathematical rmiﬂ;ﬁ.m?om
modelling—could open new doors to personalised radiotherapy adaptation and treatment. We propose a new sugozosscypo6ss
treatment shift that moves away from an era of empirical dosing and fractionation to an era focused on the 1. i e secondina Series of
development of evidence to guide personalisation and biological adaptation of radiotherapy. We believe these four papers sbout head and neck
approaches offer the potential to improve outcomes and reduce toxicity. cacer




MOFFITT (§ Phase Il Protocol to Test Proliferation
i Saturation Index to Personalize Radiation

Oncology Thera py FraCtionation for Patients W|th Heiko Endegling,

J“‘A”;mghCDa“de”' Squamous Cancer of the Head and Neck | "™

A e ; ; ‘ 5 . B Improvement in V reduction (%)

s » \ ) : 100 : w0 33D

& A hyperiacionated protocl ) , 5% C_G - <

12¥ 2 80_ . l l l l . 32
3 | ' 2 604
AR o 40
, . :
: T 201 log-rank p = 0.013
| e - ' 0 20 40 60 80

gays sinca lreatment

LRC Time (months)

Hypothesis: By personalizing fractionation, we can improve the
percentage of patients achieving a 32% or greater tumor
reduction by week 4 from ~50% to ~70%



Personalized Radiotherapy for Head and Neck Cancer Future Diections

Jummy J. Candell MD, PhD_ Javier F Tomes-Roca, M D, Robert J Gallies, Ph D, Heiko Enderling

PhD , Sungjune Kim M D PhD., Anupam Rislu MBB.S  Eduardo G. Moros, Ph D and Loms B
Hamson MDD

Departments of Radiation Oncology, Cancer Imaging and Metabolism, and Integrated Mathematical
Oncology
Moffitt Cancer Center and Research Institute. Tampa FL

Biologically Adaptive Radiation Therapy for Head and Neck
Cancer — A Personalized Approach Based Upon Genomics
and Response

: : Eval MR
Simulation @ 20 Tx

WK1 WK2 WK3 WK4 WK5 WK6 WK7

PRE-Tx cT
PET-CT

MRI

RS-GARD

PRESCRIBE

STANDARD
Data Collection

PSI Modeling
Radiomics STANDARD

o

70%



Case: Re-Irradiation for
recurrent disease/second
primary cancer

65 y/o man S/P S+RT for a R
parotid cancer. In 2004 he
presented with a L
oharyngoepiglottic fold
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Oropharynx Cancer Schema




Oropharynx Cancer Schema




Oropharynx Cancer Schema




Follow Up Care

Chemo-RT 3 MONTHS PET-CT
%
(0] FOR
RT Alone Re-Evaluation

Overwhelming percentage of events
occur in the first 3-6 months and
definitely by 12 months

» De-Inten 5er follow up be)
months




Prognostic Implication of Pathologic
Residual Disease on Neck Dissection after

Chemoradiation
% path o Dlstant_ Reg_llonal Local
Author # pts residual Surviva MELastasis Fallure Recurrence
disease (PLN+vs pCR) (PLN* vs (PLN* vs (PLN+ vs pCR)
PCR) PCR) P P

Sewal 107 28% 13% vs 1%
[130]

0, 0, 0, 0, 0, 0,

McHam 20% vs 0%
33%
[131] ----

Stenson 0 3 yr OS: 36% vs

Argiris 0 Syr PFS:62% vs
[133] 80% p=0.11
Lavertu 0 50% vs 83%
[136] (p=0.03) ---
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Oropharynx- Conclusions

» Oropharynx cancer treatment is
evolving

» New principles beyond TNM are
guiding the next generation of
therapeutics

» Model for both multidisciplinary
care as well as the development of
personalized oncology
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