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m HPV-negative HPV-positive

Age Above 60 years Middle-aged
Risk factors Tobacco +/- alcohol Sexual behaviour
Field cancerization yes Unknown

Predilection site None Oropharynx

T stage Higher T Stage Lower T Stage

Nodal status Lower Higher
TP53 mutations Frequent Infrequent

Histology Insitu changes Basaloid/poorly diff

Gillison ML et al. JAMA 2012;307:693-703.




No primary or small primary




Work up for MUO




Phase Il Trial Improved Survival of Patients With Human
ECOG2399 Papillomavirus—Positive Head and Neck Squamous
N=96 Cell Carcinoma in a Prospective Clinical Trial

38/96' HPV Carole Fakhry, William H. Westra, Sigui Li, Anthony Cmelak, John A. Ridge, Harlan Pinto,
iy Arlene Forastiere, Maura L. Gillison
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2 yr OS 95% Vs 62% p=0.005 1] pualueo 004

0 10 20 30 40 20 30 40
Time (Months) Time (Months)

HPVSTATUS 0181530 2045 45.60 Time Interval
: ’ ; : HPVSTATUS  0-15 1530  30-45  45-60
Negative 10/58 1248 2029 018 Negtve 524 5he a4 o

Positive 38 237 3134 115 Positive 138 237 334 115

2 cycles of IC—CCRT 70Gy/35Fr.Ca Oropharynx
andyCa Larynx, Median FU 3%).1 months . ] U Natl Cancer Inst 2008;100:261-269
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Human Papillomavirus and Survival
of Patients with Oropharyngeal Cancer

K. Kian Ang, M.D., Ph.D., Jonathan Harris, M.S., Richard Wheeler, M.D.,
Randal Weber, M.D., David |. Rosenthal, M.D., Phuc Felix Nguyen-Tan, M.D.,
William H. Westra, M.D., Christine H. Chung, M.D.,

Richard C. Jordan, D.D.S., Ph.D., Charles Lu, M.D., Harold Kim, M.D.,
Rita Axelrod, M.D., C. Craig Silverman, M.D., Kevin P. Redmond, M.D.,
and Maura L. Gillison, M.D., Ph.D.

Prognostic Implications of HPV in Oropharyngeal Cancer
Douglas R. Lowy, M.D., and Karl Munger, Ph.D.

N Engl J Med 2010; 363:1576




Oropharyngeal Carcinoma (N=260)

fege—
U EEETEN  >10 pack-years  S10 pack-years Ryl :r{4 QU=
(94) (93) (16) (57)

HBE 808
/L |\

Low-risk Intermediate-risk High-risk
(N=123 or 47%) (N=73 or 28%) (N=64 or 25%)

3-Y OS: 94% 3-Y OS: 67% 3-Y OS: 42%

N Engl J Med 2010; 363:1576




HPV and better H&N Cause-specific survival

Study Subsite

Fahkry,08 Oroph+Lar IndCT +CTRT
ECOG 2399

Lassen,09 H &N RT(100%)
DAHANCA 05

Rischin, 10 TROG Oroph CTRT
02.02

Posner,11 Oroph Ind +CTRT
TAX 324

Gillison,12 Oroph Nrp<0/001
RTOG 9003

Ang,10 Oroph
RTOG 0129

Lassen,11
DAHANCA 6 & 7




HPV-ve T2N1 Stage Il

HPV+ve T2N1- Stage |




HPV positive

Nodal stage -N1 (Single or [ Ni—stagell
Multiple, Ipsilateral,if not more than 6 cm)- up

to T-T2, Stage I(Lower border of cricoid is :
not included) A Mlmmum Stage Il

single ipsilateral. 3 cm or
less in greatestdimension




Nodal Staging

HPV negative
: Oropharynx,QOral
.« vaity,Larynx or
' Hypopharynx — N2c
- Stage IVa
SEje2

HPV positive- Nodal stage —N1 (Single or
Multiple,Ipsilateral,if not more than 6 cm)- Stage |

HPV negative Oropharynx,Oral vaity,Larynx or
Hypopharynx -N2b
Stage IVa

HPV positive — N2. Bilateral (Single or
multiple).No sub classification for N2. (if not
more than 6 cm) - Stage |

N W*m@ ™

Ca Nasopharynx—NZ Bllateral (if not more than 6 cm )

Nasopharynx-N3(Any node below lower border of Stage |l
cricoid cartilage) — Stage 1Va




HPV Positive -T2N2-Stage Il HPV Negative,N2c,Stage 1Va




Nodal staging- HPV +ve

N CATEGORY N CRITERIA

Regional lymph nodes cannot be assessed

No regional lymph node metastasis
One or more ipsilateral lymph nodes, none larger than 6 ¢m
Contralateral or bilateral lymph nodes, none larger than 6 cm

Lymph node(s) larger than 6 ¢cm

No ENE



N3b /Stage IVb or N3 Disease/Stage |11?




Oropharynx p16 Positive tumors

Clinical
Stage| T1,T2 NO,N1 MO

Stage Il T1,T2 N2 MO
T3 NO,N1,N2 MO

Stage Il T1-T4 N3 MO
T4 Any N MO

Stage IV Any T Any N M1




Human Papillomavirus Testing in Head and Neck

Carcinomas
Arch Pathol Lab Med. 2018:142:559-597

Guideline From the College of American Pathologists

James S. Lewis Jr, MD; Beth Beadle, MD, PhD; Justin A. Bishop, MD; Rebecca D. Chernock, MD; Carol Colasacco, MLIS, SCT(ASCP);
Christina Lacchetti, MHSc; Joel Todd Moncur, MD, PhD; James W. Rocco, MD, PhD; Mary R. Schwartz, MD; Raja R. Seethala, MD;
Nicole E. Thomas, MPH, CT(ASCP)™™; Willam H. Westra, MD; William C. Faquin, MD, PhD

Guideline Summary

Human Papillomavirus Testing in
Head and Neck Carcinomas: ASCO
Clinical Practice Guideline
Endorsement Summary of the

CAP Guideline Volume 14/ Issue 10 / October 2018

Carole Fakhry, Christina Lacchetti, and Bayardo Perez-Ordonez
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primary?
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HPV-specific Metastatic SCC,
testing HPV—nega tive, onkeratinizing
grade?” morphology?

Positive with
=270% nuciear

HPV-specific
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egativeJ—Positiv
i 1

Metastatic SCC
HPV-negative,
grade
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grade
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Arch Pathol Lab Med. 2018:142:559-597




Radiotherapy plus cisplatin or cetuximab in low-risk human @':'k @
papillomavirus-positive oropharyngeal cancer (De-ESCALaTE
HPV): an open-label randomised controlled phase 3 trial

Hisham Mehanna, Max Robinson, Andrew Hartley, Anthony Kong, Bernadette Foran, Tessa Fulton-Lieuw, Matthew Dalby, Pankaj Mistry, m
Mehmet Sen, Lorcan O'Toole, Hoda Al Booz, Karen Dyker, Rafael Moleron, Stephen Whitaker, Sinead Brennan, Audrey Cook, Matthew Griffin,

E!eanorAynsiey, Martin Rolles, Emma De Winton, Andrew Chan, Devraj Srinivasan, loanna Nixon, Joanne Grumett, C René Leemans, Jan Buter,
Julia Henderson, Kevin Harrington, Christopher McConkey, Alastair Gray, Janet Dunn, on behalf of the De-ESCALATE HPV Trial Group*

> @ ® Radiotherapy plus cetuximab or cisplatin in human

Crogshlark

papillomavirus-positive oropharyngeal cancer (NRG Oncology
RTOG 1016): a randomised, multicentre, non-inferiority trial

Maural Gillison*, Andy M Trotti*, Jonathan Harris, Avraham Eisbruch, Paul M Harari, David | Adelstein, Erich M Sturgis, Barbara Burtness,
John A Ridge, Jolie Ringash, James Galvin, Min Yao, Shlomo A Koyfman, Dukagjin M Blakaj, Mohammed A Razag, A Dimitrios Colevas,
Jonathan | Beitler, Christopher U Jones, Neal E Dunlap, Samantha A Seaward, Sharon Spencer, Thomas | Galloway, Jack Phan, James ] Dignam,

QuynhThu Le




348 patients registered

Low risk patients

14 excluoded
A ineligible
4 patient decision
5 did not want to delay treatment
1 clinician decision

334 randomly assigned

v

v

166 allocated to cisplatin and radiotherapy group

168 allocated to cetuximab and radiotherapy group

Awithdrawals
3 patient decision

r

1 other

4 withdrawals
1 patient decision
1 ineligible
1 progression of disease
1death

v

162 received allocated intervention

164 received allocated intervention

6 deaths
A dvue to disease
2 other causes

r

Iwithdraewals
1 relocated to site not in trial
2 patient decision

19 deaths
15 due to disease
4 other causes
2 withdrawals
1 progression of disease
1 non-compliance
1 patient decision

b

162 anaklysed for primary cutcome;
166 analysed for secondary outcomes

165 analysed for primary outcome;
168 analysed for secondary outcomes

Lancet 2019; 393: 51-60




Toxicity- Primary end point

Cisplatin plus
radiotherapy
(95% ClI)

Cetuximab plus
radiotherapy
(95% ClI)

Primary outcome
Overall

Grade 3-5

All grades

4-81 (4-23-5-40)
29-15 (27-33-30-97)
Secondary outcomes
Acute short-term toxicities

Grade 3-5 4-43 (3-88-4-97)

All grades 19-96 (18-81-21-12)
Severe late toxicities

Grade 3-5 0-41 (0-29-0-54)

All grades 9-44 (8-53-10-34)

4-82 (4-22-5-43)
30-05 (28-26-31-85)

4-35 (3-84-4-86)
20-35(19-18-21-52)

0-48 (0-30-0-67)
9-87 (9-02-10-72)

Lancet 2019; 393: 51-60




Results- Median follow up 22 months

.. Overall survival All recurrences
100+ 100-

—_—

HR 50 (95% (117-14-7)
Log-rank p=0-0012

2 yr Recurrence
16.1% Vs 6 %
p=00007 HR34 (95% C11672)

Log-rank p=0.0007

2 yr OS 97.5% Vs
89.4% p=0.0012

Owerall survival (%)
Al recurrernces (%6)

—(Cisplatin plus radiotherapy
—Cefuximab plus radiotherapy

T T !
05 10 ; ’

Numberat risk Time since randomisation (years) Number at risk Time sine randomisaton fyears
Cisplatin plus 166 160 154 Eispflaﬁn plis 166 5 148
radiotherapy radiotherapy

(etuximab plus 168 1683 156 Cetux'!mah plus 168 1
radiotherapy radiotherapy

Lancet 2019; 393: 51-60




Conclusions — De- ESCALaTE (low risk)

HPV positive disease have good prognosis
There was no difference toxicity between the two arms
Better OS and less recurrence -with CDDP plus RT

CDDP plus RT remains standard of care in low risk HPV +ve Disease



Q87 patients enrolled 132 not randomised

S0 pld6 negatne or not evaluable

RTOG 1016

0S- Primary end A point vt Lo for P16 testing
oint ~ '3 Gioamse progression.

Elon inferiority 249 randomized other T

margin 1.45 1

424 assigned to intensity-modulated
radictherapy plus cisplatin

425 assigned to intensity-modulated
radictherapy plus cetuximalkb

18 eccluded
17 did mot meest eligibility critena
1 HNW positiee

26 excluded
23 did mot meet eligibility criteria
= HW positiee

. '1
A0 patients eligible 399 patients eligible
294 receiwed intensity-modulated 393 recenad intensity -modulated
radictherapy plus cisplatin radiocthermapy plus cetuxamal
= recernraed intensity-modulated 1 recenved cetuximab only

radictherapy onby S no protocol treatment
1 received cisplatim aonby

2 no protocol treatment

-

31 lost to follow-up
26 patient withdrew comsent
S wnkowe n reas o
14 discontinued intensity-moduolated
radiotherapy
4 adbrerse events
4 patient refusal
Z deaths
1 altermative thierapey
=z other
18 discontinued cisplatin
12 adwerse ewvents
4 patient refusal
1 alternatirre thierapoy
1 other

_al

23 lost to follow-up
1 unkmown resson

radiotherapy
3 adverse events
8 patient refusal
1 disease progressiorn
2 deaths
1 altermatinee therapy

2 other
S0 discontinued cetucimalk
39 adwerse ewvents
11 patient refusal
1 disease progression
3 deaths
1 alternative therapy

1D other

22 patient withdrew consent

19 discontinued intensity-modulated

1 other complicating disease

1 other complicating disease

. .l

405 patients included in analsis 3399 patients included im analysis |4——

Lancet 2019; 393: 40-50




Intensioy-modulated
radiotherapy plus

cisplatin

Intensity-modulated
radliotherapy plus

cetuximakb

Acute period patient total
Earhr death
Grade 2—4 owerall
Grade 2—4 anasemia
Grade 2—4 hearing impaired
Grade 2—2 dry mowth
Grade 22— dysphagia

208
6 [1-59)
225 (B1-F2a)
11 (2-89a)
12 (2-09)
198 (49-73)
149 (37 -A35)

204

5 (1-53¢)
205 (F7-A426)

o

1 (0-39)
211 (52-6%)
126 (22-009%6)

1 -0
0-1586
- ODOo™
-3 2>
o-2872
O-1171

Grade 2—4 mucositis oral

165 (41-59:)

182 (A46-29%:)

1974

Grade 3 Nausea
Grade 2—4 wvomiting
Grade 3 fatigue

7h (1O 15
A8 (12-195)
23 (G-B2a)

s T Ty T
16 (4-19%)
17 (4-32s)

=0T
= -0~
O-41F7 8

l Grade 2— dernmartitis radiaticn

220 -0 )

A0 (12 4%c)

00462 |

Grade 2—4 hmphoorte couvnt decreased
Grade 2—4 meuvtrophil count decreased
Grade 2 weight loss

&8 (17-19%6)
51 (15-3%%)
21 (F-B2)

&9 (17-534)
2 (D-52)
22 (G-825)

9252
-1 *
O-22417

Grade 2—4 white blood cells decreased
Grade 23— anorexia

Grade 2—4 debyrdration

Grade 3-4 hyponatremia

Grade 2—4 acute Kidney injuny

A8 (12-19a)
BO (22-4%:)
61 (15-396)
21 (5-3%a)
13 (2-3%6)

7]
61 (15-596)
24 (6-19)
A (1-05a)
1 (0-296)

S Rw La Lo Ry
-4
=D
OO0 B
- T ™

Grade 2—4 pharyngeal mucositis

G4 (13-65%)

A0 (1O-230)

-1535

Grade 2,—-:1 rash acneiform

1 (0-33¢)

27 (D-A%)

= D-0001]

Grade 2—4 pain (all termms)
Mean raw T-score

Late period patient total
Grade 23— cwerall

58 (14-6%:)
219
282
78 (20-49:)

EO (12-79)
235
375
52 (16-5%a)

04604
=000

-1 D0

Grade 2—4 hearing impaired

2.4 (6-29a)

B (2-19:)

- iDS0

Grade J—3 dry Mmoot
Grade 3—1 dysphagia

Grade 2 weight loss

Grade 2—4 osteonecrosis of janw
Grade 2—4 pain (all termns)

Miean rame A-score

T3 FZ-150)
A7 (A-496)
17 (A-436)

8 (2-13:)
5 (1-2%)
0-38

TG (I3 G5)
23 (&-19%)
11 (Z2-92)

2 (O-B%)
8 (2-13:)
0-27

Lancet 2019; 393: 40-50
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o-2318

0-2366
2234
4154
O-1189




Median follow up 4.5 yrs

90
80
5-year OS 77.9% Vs 84.6%

p=0.5056(non-inferiority)
P=0.02(one sided log-rank)

70
5-year PFS 67.3%, vs 78.4%

“1  p=0.0002

50
Number  Dead Censored
of patients

-
£
z
=
2
¢
@
=
g
a
>
Q

Number Failed Censored

407 of patients

Prog ression-free survival (%)

— Intensity-modulated ~ 406 51
radiotherapy plus
—Icrlwstzlri:im-modulated 399 p 20 cisplatin
ra diothtgrapyp\us — Intensity-modulated 399 122 77
) 10 radiotherapy plus
cetuximab

cetuximab

309 — Intensity-modulated 406 76 330
radiotherapy plus

T T T
0

1 2 I

) 0 1

Years after randomisati
Number at risk Faraerendomiston Number at risk

Intensity-modulated 406 349 314 Intensity-modulated 406
radiotherapy plus radiotherapy plus
Cisplatin cisplatin

Intensity-modulated 399 334 Intensity-modulated 399
radiotherapy plus radiotherapy plus
cetuximah cetuximab

Lancet 2019; 393: 40-50




RTOG 1016

Comparison

Low risk and intermediate
Primary end point — OS

More long term follow up 4.5 yrs
Number of patients-987
Difference in toxicity

OS better with CDDP plus RT

De- ESCALaTE

Only low risk

Primary end point -Toxicity
Median follow up 22 months
Number of patients -348

No difference in toxicities

OS better with CDDP plus RT




Incernational Journal of
Radiarion Oncology
biology « physics

wownw redjournal org

Clinical Investigation

Randomized Trial of Radiation Therapy With
Weekly Cisplatin or Cetuximab in Low-Risk HPV-
Associated Oropharyngeal Cancer (TROG 12.01) —
A Trans-Tasman Radiation Oncology Group Study

Danny Rischin, MD,*-' Madeleine King, PhD,' Lizbeth Kenny, MBBS,S- |l
Sandro Porceddu, MD, ¥ Christopher Wratten, MBBS, * =

Andrew Macann, MBChB, " James E. Jackson, MBBS, '

Mathias Bressel, MSc,5% Alan Herschtal, PhD,5% Richard Fisher, PhD,5%
Tsien Fua, MBBS, i Charles Lin, MBBS.® Chen Liu, MBBS, Il

Brett G.M. Hughes, MBBS, ||-## Margaret McGrath, MBBS, > * *

Lachlan MmcDowell, MBBS, -/ || and June Corry, MDD 77-15¢

Randomized (n = 189)

1

w Allocation ] b4
Allocated to Arm 1 (Cisplatin) (n = 96) Allocated to Arm 2 (Cetuximab) (n = 93)
+» Received allocated intervention (n = 92) + Received allocated intervention (n = 90)
» Did not receive allocated intervention (n = 4) + Did not receive allocated intervention (n = 3)
= Ineligible (n = 2) - Ineligible (n = 2)
- Withdrew consent (n = 2) - Could not start treatment (Cetuximab
shortage) (n = 1)

- Follow-Up ] -

F

Discontinued RT intervention (n = 1) Discontinued RT intervention (n = 1)
Discontinued chemo intervention (N = 26) Discontinued chemo intervention (N =2)
- Adverse events (n = 25) - Adverse events (n = 2)
= Patient refused (n = 1) Lost to follow-up (n = 7)
Lost to follow-up (N = 1)

Analysis ]

Analysed (n = 92) Analysed (n = 90)

Int J Radiation Oncol Biol Phys, Vol. 111, No. 4, pp. 876-886, 2021




Efficacy..

Owverall survival (%)

S
2
2
=]
0
8
E
0
5
£

—— Cisplatin HR 3.0 (95% CI: 1.2-7.7); p=0.015 1 = Cisplatin HR 2.3 {85% CL 0.4-12.7); p=0.32
— Caluximab — Cetuximab

2 3 4 i 2 3 4
Years following randomisation Years following randomisation
No. at risk (No. censored) No. at risk (No. censored)

Cisplatin 92 (0) 30 (0) 82 (4) 87 (19) 48 (38) 25(61) Cisplatin 92 (0) 91 (0) 86 (4) 88 (22) 48 (42) 25 (65)
Celuximab 90 (0) 80 (1) 75(4) 54 (1) 39 (34) 14(58) Cetuimab 90 (0) 88 (1) 82 (8) 82 (25) 45 (43) 16 (70)

Int J Radiation Oncol Biol Phys, Vol. 111, No. 4, pp. 876-886, 2021




FEBRUARY 10, 2017

VOLUME 35 - NUMBER 5 -

E1308: Phase II Trial of Induction Chemotherapy Followed by
Reduced-Dose Radiation and Weekly Cetuximab in Patients
With HPV-Associated Resectable Squamous Cell Carcinoma
of the Oropharynx— ECOG-ACRIN Cancer Research Group

Shanthi Marur, Shuli Li, Anthony J. Cmelak, Maura L. Gillison, Weigiang J. Zhao, Robert L. Ferris, William H.
Westra, [ill Gilbert, Julie E. Bauman, Lynne I. Wagner, David R. Trevarthen, Jahagirdar Balkrishna, Barbara A.
Murphy, Nishant Agrawal, A. Dimitrios Colevas, Christine H. Chung, and Barbara Burtness

INDUCTION CT (Pacli +CDDP+C225) X 1-3 #
PR/SD

CR

54Gy/27#
odays a week +

C225 x 6 weeks

69.3Gy/33#
odays a week +

C225 x 7 weeks

Primary end point — 2 yr PFS




Progression-Free Survival {probability)
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MNo. at risk

1-year PFS: 90% (95% CI, 78% to 969%:)
2-year PFS: 809 (95% CI, 65% to 89%)

T T T
12 18 24
Time (months)
44 39 35

T1-yvear PFS: 96% (952 Cl, 76% to 999%)
2-year PFS: 96% (95% CIl, 76% to 999:)

(non-T4, non-N2c, = 10 pack-year smokers)

12 18 24 20 36

Time (months)
24 23 21

Overall Survival (probability)

Overall Survival (probability)

T e

T-year OS: 96% (95% CI, 85% to 999)
2-year OS: 94% (95% CI, 82% to 98%:)

T T T
12 18 24
Time (months)
48 a7 46

T-year OS: 969:(95% CI, 76% to 99%)
2-year OS: 96%(95% CI, 762 to 99%)

12 18 24

Time (months)
25 24 24

J Clin Oncol 35:490-497. © 2016 by American Society of Clinical Oncology




The Quarterback Trial: A Randomized Phase Il Clinical Trial
Comparing Reduced and Standard Radiation Therapy Doses for
Locally Advanced HPV Positive Oropharynx Cancer

IMRT- 70Gy/35 fr+ Concurrent

=Phase |II Carboplatin weekly

= Stage Il & IV patients

= Primary end point: -PFS

= Secondary end point— LRC and OS

= 3 cycles of Induction Chemotherapy TPF
= Patients who achieve CR or PR

IMRT- 56 Gy/28 fr+ Concurrent
Carboplatin weekly

R
A
N
D
0]
M
I

Z
E

PI: Marshall Posner, M.D, Mount Sinai Hospital , NY



https://clinicaltrials.gov/ct2/show/NCT01706939

Clinical Investigation

Phase 2 Trial of De-intensified Chemoradiation (!)cfossmrk
Therapy for Favorable-Risk Human

Papillomavirus—Associated Oropharyngeal
Sgquamous Cell Carcinoma

Bhishamjit S. Chera, MD,*-' Robert 3. Amdur, MD,*-"

Joel Tepper, MD, *-! Bahjat Qaqish, PhD,'-'! Rebecca Green, MSW, *
Shannon L. Aumer, MA,” Neil Hayes, MD, MPH, -7 Jared Weiss, MD, "™
Juneko Grilley-Olson, MD, " Adam Zanation, MD,#

Trevor Hackman, MD.”¥ William Funkhouser, MD, **

Nathan Sheets, MD,'! Mark Weissler, MD,#

and William Mendenhall, MD-*

T0-3 and NO-2. N=44

RT. 60 Gy IMRT + Weekly Cisplatin 30 mg/m2
Primary endpoint: Complete Response
Median FU — 14 months

CR: 98% for primary and 84% for nodal sites.

Cons
They included early stage cases
Short follow up
Planned Neck dissection Int J Radiation Oncol Biol Phys, Vol. 93, No. 5, pp. 976—985, 2015




De-intensification of Radiation and Chemotherapy for Low-Risk
HPV-related Oropharyngeal SCC: Follow-up Study

= Phase |l
=IMRT, 60 Gy at 2 Gy/fx.

=\Weekly chemotherapy regimens are Cisplatin 30 to 40 mg/m2 (first choice),
Cetuximab 250mg/m2 (second choice), Carboplatin AUC 1.5 and paclitaxel 45 mg/m2 .

=Chemotherapy will not be given to patients with T0-2 NO-1 disease, < 10 pack years
smoking history.

=sNeck dissection based on PET/CT done 10-16 weeks

University
of North
Carolina

Bhishamijit

Chera, MD



https://clinicaltrials.gov/ct2/show/NCT02281955

ORIGINAL ARTICLE

OPTIMA: a phase |l dose ahd[volume de-escalation ]
trial for human papillomavirus-positive oropharyngeal
cancer

T.Y. Seiwert'", C. C. Foster®', E. A. Blair?, T. G. Karrison™, N. Agrawal?, J. M. Melotek?, L. Portugal?,
R. J. Brisson®, A. Dekker’', S. Kochanny', Z. Gooi®, M. W. Lingen®, V. M. Villaflor?, D. T. Ginat®, D. J. Haraf® &
E. E. Vokes'™

Primary end point:2 yr PFS Low-risk patients with 50%
N=62 response received 50 (Gy)/25 RT

RT50
|C- Carboplatin plus nab —paclitaxel ( )

Low risk patients low-risk patientS with 30%-50%

(< T3, < N2b < 10 pack-year history) response or high-risk patients with
50% response received 45 Gy
CRT (CRT45)

High risk patients

(=T4, 2 N2c , = 10 pack-year history) Patients with lesser response
received standardof-

care 75 Gy CRT (CRT75)

Annals of Oncology 30: 297-302, 2019




Owarmll survival

Prograssion-free survival

94.5%

. r 0.0% Y
i} 9 18 0 18

Time (Months) Time (Months)
Mumber at risk: MNumber at risk:

62 56

Owerall surdval

Frogression-free survival

Low risk- 95% 1 Low risk- 100%
High Risk — 94% — vigh ik | High Risk - 97% — tih ik

— Low risk — | ow risk

0.0% . . . 0.0% I I
0 9 18 27 o 9 18 27

Mumber at risk: Time (Months) Time (Momnthes)

Low-Risk 28 27 3 Low-Risk 28 27

Mumber at risk:

High-Risk 34 29 8  High-Risk 34 30

Annals of Oncology 30: 297-302, 2019




Reduced-Dose Intensity-Modulated Radiation Therapy With or
Without Cisplatin in Treating Patients With Oropharyngeal Cancer-
HNOO2 Phase Il Trial

IMRT - 60 Gy/30 Fr over5 in weeks

= Phase ||
= Primary end point:2-year PFS

= T1- T2 ,N1-N2b or T3,NO-N2b IMRT -Radiotherapy 60 Gy in 30fr in 6

weeks + Weekly CDDP 40 Mg/M2

mN—=0Q000U=Z=>=



https://clinicaltrials.gov/ct2/show/NCT02254278

IMPT Versus IMRT for the Treatment of Ca Oropharynx

IMRT - 70 Gy/33 Fr

= Squamous Cell Carcinoma of the
oropharynx (American Joint Committee
on Cancer (AJCC) v7Stage IlI-IV A,B)

= Phase [/l

= Chemotherapy at the discretion of the
Physician

= Rates and severity of late grade 3-5
toxicity between two arms

IMPT —Radiotherapy 70Gy/33fr

MN—=Z00=ZX>>

Steven J. Frank, MD M.D. Anderson Cancer Center



https://clinicaltrials.gov/ct2/show/NCT01893307

The primary endpoint -swallowing-related QOL at 1 year based Articles

on MD Anderson Dysphagia Inventory (MDADI) score

Radiotherapy versus transoral robotic surgery and neck > 'k od
dissection for oropharyngeal squamous cell carcinoma
(ORATOR): an open-label, phase 2, randomised trial

®

C

Antheny C Nichols, Julie Theurer, Eitan Prisman, Nancy Read, Eric Berthelet, Eric Tran, Kevin Fung, John R de Almeida, Andrew Bayley,
David P Goldstein, Michael Hier, Khalil Sultanem, Keith Richardson, Alex Mlynarek, Suren Krishnan, Hien Le, John Yoo, S Danielle MacNeil,
Eric Winquist, | Alex Hammond, Varagur Venkatesan, Sara Kuruvilla, Andrew Warner, Sylvia Mitchell, Jeff Chen, Martin Corsten,
Stephanie Johnson-Obaseki, Libni Eapen, Michael Odell, Christina Parker, Bret Wehrli, Keith Kwan, David A Palma

68 patients recruited

N

68 patients randomly assigned

I
B "

34 allocated to radiotherapy 34 allocated to TORS + ND group
group 34 received allocated intervention
32 received allocated intervention 10 received TORS + ND alone
9 received radiotherapy 16 received TORS + MD plus RT — RTgrop — RTgroup
alone 8 recerved TORS + ND plus CRT — TORS + ND group | = TORS + ND group
23 received concurrent CRT HR0-83 (95% C10-21-8.35) HR1:07 (45% C10-28-4-01)
Log-rank p=0-89 Log-rank p=063

Overall survival (%)
Progression-free survival (%)

= 2 lost to follow-up™® !

Number at risk
- v (number censored)

RTgoup 34(0)  30(3) 19(14)  8(22)  5(29) 003 B4 8@ 5()
TORS+NDgrowp 34(0) ~ 32(0)  2110) 12018  8(22) 20 1900 1207 8@

Lancet Oncol 2019; 20: 1349-59

34 analysed 34 analysed




1 year Efficacy results

1year Clinically meaningful decline*

RT group TORS+NDgroup ~Effectestimate (95%Cl) pvaluet ~ RTgroup ~ TORS+NDgroup pvalue

Total (primaryendpoint) ~~ 869(114)  801(13.0) 67(02t0132) 0042 7177 (26%) 025

Global 896(151)  793(2246) 103(02t0204) 0046 6/27 (22%) 0:024

Emotional 888(120)  813(12%) 74(09t0140) | 0027 5/27 (19%) 0021

Functional 809(115)  865(120) 3:4(-29t0 9:6) 028 7127 (269 049

Physical 831(141) 753(165) 79(-03t0160) | 0058 227 ( 028
(13 ( 1271

Composite (total score 867 (114) 802(1 65(00to131) 0-049 6/27 (229 0-14
excluding global score)

31

Data are presented as mean (SD) unless otherwise stated. RT=radiotherapy. TORS + ND=transoral robotic surgery and neck dissection. *Defined as a decrease of at least
10 points. tp values adjusted for stratification by p16 status (post-hoc analysis): total (p=0-054), global (p=0-071), emotional (p=0-040), functional (p=0-29),

physical (p=0-064), and composite (p=0-062).
Lancet Oncol 2019; 20: 1349-59




RT vs Surgery in Early OPC
Surgery (TORS/TLM)+/-Adjuvant Treatment

Established approach Under evaluation

Functional outcomes better Minimally invasive and less disfiguring
No external incision/scar

HPV status is prognostic Outcomes independent of HPV status

Applicable in all patients Requires good oral access
Patient selection is very important

Can be done in tumors in close proximity to Reconstruction may be an issue
critical structures

IMRT can potential reduce toxicity and late Clearance with negative margins may be an issue
dysphagia

RP Nodes cannot be excised Most patients need Adjuvant RT +/- chemo

No steep learning curve Required




Surgery
= ADEPT - Phase Il

= ECOG 3311- Phase |l

= PATHOS- Phase |l



Post Operative Adjuvant Therapy De-intensification Trial for Human
Papillomavirus-related, p16+ Oropharynx Cancer (ADEPT)

= Transoral resection of their T1-4a DI ety 6 E i S

oropharynx primary to a negative margin,
and a neck dissection(s).
= ECS in their nodal metastasis

N= 496

IMRT- Radiotherapy 60 Gy in 30fr +
Weekly CDDP 40 Mg/M2

mN—=0Q000U=Z=>=X0

Primary endpoints
1.Disease-free survival (DFS)
2.Locoregional control

Secondary end points
Distant metastasis rates
Disease specific survival
Cumulative incidence of complications/acute toxicity
Function and quality of life (QOL)



https://clinicaltrials.gov/ct2/show/NCT01687413

ECOG 3311 P16+ Trial — Low Risk OPSCC:

Personalized Adjuvant Therapy Based on Pathologic
Staging of Surgically Excised HPV+ Oropharynx Cancer

Assess
Eligibility:
HPV (p16)*

SCC
oropharynx

Stage lI-IV:
cT1-3, N1-2b
(no TINT)

Baseline
Functional/
QOL
Assessment

LOW RISK:
T1-T2NO-N1

negative margins

Observation

a

Transoral Resection

with neck dissection

(any approach)

MN—=—=2002Z2

Radiation Therapy
IMRT 50Gy/25 Fx

N=511

N\

INTERMEDIATE:
Clear margins
=1 mmECS
2-3 metastatic LN
PNI

Evaluate for 2-yr PFS
Local-Regional
Recurrence, Functional
Outcomes/QOL

LvI

V4

HIGH RISK:
Positive Margins
>1 mm ECS or
= 4 metastatic LN

Radiation Therapy
IMRT 60 Gy/30 Fx

/

Radiation Therapy
IMRT 66 Gy/33 Fx +
CDDP 40 mg/m?2 wkly

Celurtesy of Robert Ferris

https://clinicaltrials.gov/ct2/show/NCT01898494



https://clinicaltrials.gov/ct2/show/NCT01898494

Results — Median follow up 35 months

3-year PFS

96.9% for Arm A
94.9% for Arm B
93.5% for Arm C
90.7% for Arm D

Primary TOS and reduced PORT retained outstanding oncologic outcome at

35 months follow up

ASCO 2021 Abstract 6010



PATHOS

/ Radiotherapy 50 Gy in 25fr
\ Radiotherapy 60 Gy in 30fr

= Phase Il Trial
Intermediate risk patients

\ Radiotherapy 60 Gy in 30fr+Weekly
CDDP 40 Mg/M2

High risk patients

mN—=000O=Z>3=0

N=242
Primary end point — Swallowing dysfunction



https://clinicaltrials.gov/ct2/show/NCT02215265

Conclusions

Replace Cisplatin with Cetuximab - 3 Negative Phase lll trials

NACT ->Decreased RT doses — Positive Phase I, Phase Ill underway

CTRT with decreased RT and chemo doses- 2 Positive Phase Il, Phase Il underway
Omitting Chemotherapy- HNOO2 Phase Il Trial

Protons instead of Photons- IMRT Vs IMPRT Phase Il trial underway

Less invasive surgery (TORS)- One Phase lll and 1 Phase |l trials underway



Ipilimumab, Nivolumab, and Radiation Therapy in Treating
Patients With HPV Positive Advanced Oropharyngeal Squamous
Cell Carcinoma

= Aphase Il study

= TIN2, T2N1-2, and T3NO-2 HPV-related OPSCC

= |pilimumab and anti-PD-1 (Nivolumab) in combination with
RT 60Gy/30r

https://clinicaltrials.gov/INCT03799445.




Programmed cell death protein -1-CD279
Tumqr f:ell

PDL-1- Programmed death-ligand 1-CD274

PD-1 inhibitors
PDL-1 Inhibitors

IFN-y-mediated upregulation - PD-L1/PD-1-mediated
of tumor PD-L1 4 | inhibition of tumor cell killing

N\ TCR MHC-I —
; Dg riming an
Q activation of T cells

cpD28 B7.1
— Dendritic
PD-L1 B7.1 cell

Other NFkB PI3K

CD8+ cytotoxic
T lymphocyte gphp-2 !

’
J PD-1 pD-L1

B7.1 pD-L1
PD-L1

Immune cell
Tumor-associated T - modulation of T cells
fibroblast ey

q PD-L2 PD-1 [ [ Ty2
<_macrophage J=CID== \T cell/ )

Stromal PD-L1 PD-L2-mediated
modulation of T cells inhibition of T2 T cells

\
\




s Tumor

Lymph node - e S . :
. = microenvironment
@

N =i
© 2% )

PR

1\

Tumor cell

Tumor
antigen Dendritic cell antigen
Tumor cell

Anti-PD-1 _
Anti-CTLA-4

T-cell activation by ipilimumab (anti-CTLA-4, site of action in the periphery/lymph nodes) and
nivolumab (anti-PD-1, site of action in the tumor microenvironment). MHC, major
histocompatibility complex; TCR, T-cell receptor.
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Resection of Extranodal Systemic therapy/RTk:nS }_’
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or ;
RT
16 (HPV)-positive Recurrent
?1-§,Nn i - RTk or
Other risk or — persistent
features’ Systemic therapy/ disease
RTKN (category 2B) (See ADV-3)

_ See Post Systemic Therapy/RT or
" RT Neck Evaluation (FOLL-A, 2 of 2)

Definitive RT*

or

Clinical trials




National

Comprehensiv

IV[o{®'R Cancer
MNetwork®

« NCCN Guidelines Version 3.2021

Cancer of the Oropharynx (p16 [HPV]-positive)

NCCN Guidelines Index

Table of Contents

Discussion

Base of Tongue/Tonsil/lPosterior Pharyngeal Wall/Soft Palate
TREATMENT OF PRIMARY AND NECK

CLINICAL
STAGING

p16 (HPV)-positive
T0-2,N1 -
(single node €3 cm)

p16 (HPV)-positive
T1-2,N1 (single
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Re-resection, if feasible
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p16 (HPV)-positive c primary and
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RT Neck Evaluation (FOLL-A, 2 of 2) disease (See ADV-3)

(category 3) followed b RTX
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