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Targeted therapy in HNSCC
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Targeted therapy

Anti EGFR agents

Immunotherapy

Inhibitor of Apoptosis Proteins



Anti EGFR therapy in LAHNSCC

Radiotherapy Vs RT + Anti EGFR therapy
CCRT Vs CCRT plus Anti EGFR

RT + Cetuximab Vs Chemo + Cetuximab + RT
CCRT Vs RT + Anti EGFR therapy

IC followed by RT + Cetuximab Vs CCRT

RT + Cetuximab Vs CDDP+ RT after TPF



N Engl J Med 2006;354:567-78.

JIL I NE

ORIGINAL ARTICLE

Radiotherapy plus Cetuximab for Squamous-
Cell Carcinoma of the Head and Neck

A. Bonner, M D, Paul M. Hararl, ML
g M. Shin, M.D
. Ranjan S

Articles

Radiotherapy plus cetuximab for locoregionally advanced > W
head and neck cancer: 5-year survival data from a phase 3
randomised trial, and relation between cetuximab-induced

rash and survival Lancet Oncol 2010: 11: 21-28

Jarmes A Bonner, Paol M Haraed, Jord Giralt, Roger B Cobwrny, Chinstopfer U Jones, Ronjan K Sw, Dawd Roben, Jose Baselgo, Sharon A Spuncar

lunming Zhu, Hogop Youssoupan £nc K Rouwinsxy, K Kian Ang




Phase Ill Study Design

Stratified by

« Karnofsky score: 90-100 vs 60-80 Arm 1
Radiation therapy(No CCRT)

* Regional nodes: negative vs positive
 Tumor stage: AJCC T1-3 vs T4

» RT fractionation: concomitant
boost vs once daily vs twice daily

Arm 2
Radiation therapy +
Cetuximab wkly

N Engl J Med 2006;354:567-78.
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Subset analysis
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Most Common Adverse Events
RT (n = 212) RT + C (n = 208)

Toxicity, %

Mucositis/stomatitis 5
Dysphagia 2
Xerostomia
Fatigue/Malaise
Infusion reaction* _—

41

4

)
4
4
3t

*Listed for its relationship to cetuximab.
TP < .05
1P <001, Fisher’s exact test.

Bonner JA, et al. N Engl J Med. 2006;354:567-578.



Cetuximab and Radiotherapy for Head and Neck Cancer

Marshall R. Posner, M.D. and Lori J. Wirth, M.D.

1 et al. found with cetuximab. Whether cetuximab
; plus radiotherapy is a better therapy than plati-
E num-based chemoradiotherapy and whether ce-
. tuximab can be added to platinum-based chemo-
° radiotherapy are important questions, the answers

a to which require randomized phase 3 studies.

- These are already under way. At present, for pa-

T tients who can tolerate it, chemoradiotherapy with

¢ cisplatin remains the standard of care. Datients
who cannot tolerate platinum-based chemother-
apy for any of a variety of reasons should be ex-
pected to benefit from the addition of cetuximab
to radiotherapy.




Anti EGFR therapy in LAHNSCC

Radiotherapy Vs RT + Anti EGFR therapy
CCRT Vs CCRT plus Anti EGFR

RT + Cetuximab Vs Chemo + Cetuximab + RT
CCRT Vs RT + Anti EGFR therapy

IC followed by RT + Cetuximab Vs CCRT

RT + Cetuximab Vs CDDP+ RT after TPF



CCRT Vs CCRT plus Anti EGFR

= RTOG 0522
= Nimozutumab TMH trial

= DHANCA 19



Published Ahead of Print on August 25, 2014 as 10.1200/JC0.2013.53.5633
The latest version is at http:/fjco.ascopubs.org/cgi/doif10.1200/JC0.2013.53.5633

Randomized Phase III Trial of Concurrent Accelerated
Radiation Plus Cisplatin With or Without Cetuximab for
Stage I1I to IV Head and Neck Carcinoma: RTOG 0522

fo. Kok 'I.'.:;;.'- Lchag Sluarg, Dhawaed I Rosearhal, Pisie Felia M P - L e, e [ SRerniT o, Keasudal 3. Weler,
faripes ML Craliete, Tiperres AL Borerer, fvarthios Horrs, Ade K .".r-."ar.&q..l.l_ Mer L. GGilison, Bichasd 8 berdare,
fiiadre A, Koeskd, Wirde [ Thorstiad, Ay Troenl, Tomaerfuse 1. Bednler, Adoen 5 Carreders, VWilllaer | Sl T
Swe 5, Yoru, arid Rita 5 Axeleod

Concurrent chemoRT

Advanced head and neck
cancer(N-940)

FIITEL) G| [PeliliolHRS Concurrent chemoRT+

Cetuximab

J Clin Oncol 2014 ;32:2940-2950.




Median follow up 3.8 years

HR (85% Cl} [Arm BfArm Al
1.08 (0.8 o 132)
1-sided log-rank P=.76

Survival (%)

3 yr PFS (61.2% v 58.9; P

RT + cisplatin [Arm A) ' )
== RT + cisplatin + cetuximab (Arm B)

Progression-Free

1 2 3 4 5

Time Since Random Assignment (years)
MNo. at risk
Arm A
Arm B

447
444

317
303

282
263

241
234

118 36
108 38

RT + cisplatin {Arm A)
= AT + cisplatin 4+ cetuximab (Arm B)

No benefit

HR {35% CI) [Arm B/Arm Al
1.30 (0.99 to 1.70)
1-sided log-rank F= .97

Locoregional
Failure (%)

1 2 3 4 5

Time Since Random Assignment (years)
MNo. at risk
Arm A
Arm B

317
303

282
263

24
234

118 36
108 38

3-year OS (72.9% v 75.8%, P .32

HA [95% Ci} [Arm B/Arm A
0.95 (0.74 to 1.27]
1-sided log-rank F=_32

Overall Survival (%)

AT + cisplatin [Arm Al
= AT + cisplatin + cetuximab {Arm B)

1 2 3 4 L]

Time Since Random Assignment (years)

Mo. at nisk
Arm A
Arm B

447
444

3B6 344

333

287
285

138 d1
134 43

AT + cisplatin [Arm Al
= AT =+ cigplatin + cetuximab {Arm B)

HR (35% Cl} [Arm B/Arm Al
0.76 (0.5 to 1.13]
1-sided log-rank F= .08

Distant Metastasis (%)

—|=""’.I‘—.’___ . . . .

1 2 3 3 5

Time Since Random Assignment (years)
Mo. at risk
Arm A
Arm B

447
ddd

37
309

282
263

241
234

118 36
108 38

J Clin Oncol 2014 ;32:2940-2950.




Toxicity

Armm B: RT + Cisplatin +
Arm A: RT + Cisplatin Cetuximab

Adverse Event” Il Grades Grades 3-4 All Grades Grades 3-4 All Grades

Acute penod?
Mo, of patients
Any avent
Dysphagia
adiation Mucositis
Skin reaction outside portals
Skin reaction inside portal|

Mausea

Hemoglobin

Weight decreased

Leukopenia NOS

Mucosisfstomatitis (chinical exam): pharynx

Vomiting NOS

Hyponatremia

Dysogeusia

Dehydration

Ery mouth

Hypomagnesemia

Meutrophil count

Pharyngolaryngeal pain

Anorexia

Salivary gland disorder NOS

Hypoalbuminemia 30
Cral pain 28
Hypocalcemia 1 26
Hyperglycermia NOS 25
Hypokalemia f 25 10 oo7

J Clin Oncol 2014 :32:2940-2950.
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Original Article
A Randomized Phase 3 Trial Comparing Nimotuzumab

Plus Cisplatin Chemoradiotherapy Versus Cisplatin
Chemoradiotherapy Alone in Locally Advanced
Head and Neck Cancer

Vijay Maruti Patil, MD'; Vanita Noronha, MD'; Amit Joshi. MD"; Jaiprakash Agarwal, MD?; Sarbani Ghosh-Laskar, MD
2. Manoj Mahimkar, MD®; Shashikant Juvekar, MD™;

Ashwini Budrukkar, MD?; Vedang Murthy. MD?; Tejpal Gupta, MD
Supreeta Arya, MD*; Abhishek Mahajan, MD*, Archi Agarwal, MD”; Nilendu Purandare, MD®; Venkatesh Rangarajan, MD";

Arun Balaji. MASLP®; Sameer Vasant Chaudhari, MD’; Shripad Banavali, MD'; Sadhana Kannan, MD®; Atanu Bhattacharjee. PhD%;
9. prathamesh S. Pai, MS'?; Devendra Chaukar, MS'%;

Anil K. D’Cruz. MS'?; Pankaj Chaturvedi. MS
Gouri Pantvaidya, MS'®; Deepa Nair, MS'®; Sudhir Nair, MS'®; Anuja Deshmukh, MS™: Shivakumar Thiagarajan, MS'%;
Vijayalakshmi Mathrudev, MBA' Aparna Manjrekar. PGDCR’; Sachin Dhumal, MSc’: Kamesh Maske, PGDCR';
Arti Sanjay Bhelekar, MSc'; Kavita Nawale, MBA", Arun Chandrasekharan, MD'; Nikhil Pande, MD'; Alok Goel, MD";
Vikas Talreja, MD"; Vijai Simha, MD': Sujay Srinivas, MD': Rohit Swami. MD'; Dilip Harindran Vallathol, MD';
Hollis Dsouza, MD';: Sameer Shrirangwar, MD'; Siddharth Turkar, MD'"; George Abraham, MD'; Aditi Harsh Thanky, MD';
Usha Patel, MSc”; Manish Kumar Pandey, MSc®; and Kumar Prabhash, MD S

Concurrent chemoRT
(66-70Gy+30 mg/m2 CDDP Weekly)

Advanced head and neck
cancer(N=530)

Primary end point -PFS Concurrent chemoRT+ Nimozutumab 200mgq1wk

Cancer 2019;125:3184-3197.




Results — Median FU -39 Months

Arm ~— Cisplatin-Radiation = Nimotuzumab Cisplatin-Radiation Arm — Clsplad@n—Radabon— RKimoluzumab Cisplalin-Radiation

2year PFS was 50.1% in CRT arm and Zoyear LAC was 67.6% in CHRT am ord
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Toxicity

Mo of Patents (%)

CRT Arm MCRET &rm

Vanaole All Grades Grads 3-5 Il 3 Girade 3-5 Grade 3-5
Hamatologic adverse avents
Aremia 211 {80.5)
Meutropania 48 (1T.2)

Febrilz mEufropens
Thrembosy topanla
AocheEmical adveras =yents
Incragsed safim Craalinsnsg
INcr=as=d S5T
Incrensed ALT
Elactronge dislurbande
Hyponatramia
Hyvpokalemim
Hypomagneaamia

Fduicositia

Crdynaphagia
Dyp=phagia
Gastroinieatinad advarse avanls
Mausea
Wornifing
Wetght [oEs
rther aidyaraa avants
Maculopapular rash
Slroks
Tinnitus
LOnd-Tern sidde elfeClE, ;
Xaros tomia
Dyegeusia
Bubciutanaous ibroais
Deraased shauldar rangs of motion
Dy=phaga
lrnpzained heaing caused by SRHL

Cancer 2019;125:3184-3197.



www.oncotarget.com Oncotarget, 2020, Vol. 11, (No. 4), pp: 399-408

Research Paper

Nimotuzumab-cisplatin-radiation versus cisplatin-radiation in
HPV negative oropharyngeal cancer

Vanita Noronha'’, Vijay Maruti Patil’, Amit Joshi', Manoj Mahimkar?, Usha
Patel!, Manish Kumar Pandey?, Arun Chandrasekharan!, Hollis Dsouza!, Atanu
Bhattacharjee®’, Abhishek Mahajan', Nilesh Sabale!, Jai Prakash Agarwal®,
Sarbani Ghosh-Laskar®, Ashwini Budrukkar®, Anil K. D'Cruz®, Pankaj Chaturvedi®,
Prathamesh S. Pai®, Devendra Chaukar®, Sudhir Nair®, Shivakumar Thiagarajan5,
Shripad Banavali' and Kumar Prabhash?
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Accelerated RT -66-68 Gy/6fr week
Nimo razole + CDDP 40mg/m2

Advanced head and neck weekly

cancer(N=619)
Primary end point -LCR — fO||OW-Up

Accelerated RT -66-68 Gy/6fr week
Nimo razole +CDDP 40mg/m2weekly+
Zalutumumab 8mg/kg

Median follow up 36 months

29% increase in grade 3/4 rash
3 year LCR 78% Vs 79%(NS)

Volume 88, Issue 2, P 465, February 01, 2014 IJROBP



Conclusions — ChemoRT +Anti EGFR agents

None of the trials did not show any survival benefit
There is an increase in toxicity
One trial showed improvement in PFS, DFS.

More robust data- required to accept as the standard



Anti EGFR therapy in LAHNSCC

Radiotherapy Vs RT + Anti EGFR therapy
CCRT Vs CCRT plus Anti EGFR

RT + Cetuximab Vs Chemo + Cetuximab + RT
CCRT Vs RT + Anti EGFR therapy

IC followed by RT + Cetuximab Vs CCRT

RT + Cetuximab Vs CDDP+ RT after TPF



JOURNAL OF CLINICAL ONCOLOGY G I N A L

N=406

NO-N2b

Primary endpoint -
PFS

Median FU-4.4YRS

RACE - P R

Improved Outcome by Adding Concurrent Chemotherapy to
Cetuximab and Radiotherapy for Locally Advanced Head and
Neck Carcinomas: Results of the GORTEC 2007-01 Phase 111

Randomized Irial

Yieergar Tiva, Arrve Avperin, Clersttan Siee Laureer Marfien, Cedrie Kooy, Plalipes Moingen, Encene Horder,
felsrrne-Clorratine Beenroaks Maclnd LDagrevres Tioerry COlaetedléen, Soer Alfmrsts Yoo Poaocbrevigr, Erie foralirpsd,
Heraparad Cofeyy Apeivianiy Saviavicl, feviri-Avige Toperaen, Beaide Lognorre, Abcsonaleg Ooetfe, S&eenne Rasovicfod,
Al HMarstvind, Evpenseelle Malavrie, Cheisttan 8ord, Micelas Moort, Alccandre Cornalp, Sathuelie Olivier,

Chlile Casdraphn Xn Sl Suee and Jeen Bowriis

PFS {probability}

3yr PFS 52.3% Vs 40.5% (P=0.015)

CT-catux-AT
Colux-FT

CT-comix-AT
Colux-RT

085 (probability}

P=0.11

o 1

Mo, at risk
& 0 1414
FO 121

Time Since Random Assignment (years)

2 =5 4 =) 0 1 &
Time Since Randem Assignment (years)
Mo, at risk
53 al 204 | 137 95 ]
14 T =11 163 133 o | a1

J Clin Oncol 2018 36:3084-3090




Median FU-4.4 Years

The HR for loco regional control was 0.54 ,P .001)

1.00 4 s [ T-cotux-AT 1.00 s [ T-cotux-AT
0.90 - e Cptun-AT 0.90 - s Ctun-RT

0.80 -

0.70 - Vertical bars denote 98%
confidence intarval
0.60 -

0.50 -
0.40 - - : -
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0.20 I'_
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Yertical bars denote 95%
confidence intarval
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i 1 2 3 4 B
Time Since Random Assignment (years)  Time Since Random Assignment (years

J Clin Oncol 2018 36:3084-3090




Anti EGFR therapy in LAHNSCC

Radiotherapy Vs RT + Anti EGFR therapy
CCRT Vs CCRT plus Anti EGFR

RT + Cetuximab Vs Chemo + Cetuximab + RT
CCRT Vs RT + Anti EGFR therapy

IC followed by RT + Cetuximab Vs CCRT

RT + Cetuximab Vs CDDP+ RT after TPF



CCRT Vs RT + Anti EGFR therapy

= ARTSCAN III trial
= HNG Trial

HPV positive patients
» De- ESCALaTE
 RTOG 1016

» TROG 12.01



L)
® ARTSCAN IlI: A Randomized Phase Il Study | S
= Comparing Chemoradiotherapy With Cisplatin
= Versus Cetuximab in Patients With

Locoregionally Advanced Head and Neck

= Squamous Cell Cancer

Maria Gabre-Maedhin, MD, PhD'; Eva Brun, MD, PhD’; Par Engstrom, PhD'; Hedda Haugen Cange, MD, PhD?;
Lalle Hammarstedt-Nordenvall, MD, PhD?%; Johan Reizenstein, MD%; Jan Nyman, MD, PhD?; Edvard Abel, MD¥;
Signe Friesland, MD, PhD*%; Helena Sjodin, MD?*; Henrik Carlsson, MD'; Karin Soderkvist, MD, PhD’; Marcus Thomasson, MD, PhD’;

Bjorn Zackrisson, MD, PhD7; and Per Nilsson, PhD'

Advanced head and neck
cancer(N= 298)

Primary end point — OS Arm 2

Radiation therapy +
Cetuximab wkly

J Clin Oncol 2020,39:38-47




3 year results
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Acute Toxicity

Scale/Scores

RT + Cisplatin®

RT + Cetuximah®

Early deaths®

Within 30 days

2/145 (1)

1/145 (1)

Weight loss

CTCAE gr 3

6/143 (4)

&8/144 (6)

PEG®

Yes (used)

90/145 (62)

73/145 (50)

Tracheostomy®

Yes

3/145 (2)

3/145 (2)

Pain

RTOG gr 3

113/145 (78)

117/145 (81)

Dysphagia
Mucositis

RTOG gr 34
RTOG gr 34

47/145 (32)
87/145 (60)

30/145 (21)
105/145 (72)

Skin reactions

RTOG gr 34

11/145 (8)

32/145 (22)

Rash acneiform

CTCAE gr 3-4

0/145 (0)

31/145 (21F

Allergic reactions

CTCAE gr 3-4

0/145 (0)

5145 (3)

Anemia

CTCAE gr 3-4

1/145 (1)

0/144 (0)

Hearing impaired

CTCAE gr 3-4

5/145 (3)

4/145 (3)

Hypomagnesemia

CTCAE gr 3-4

0/145 (0)

0/144 (0)

Mausea

CTCAE gr 3

40/145 (28

16/145 (11)

Vomiting

CTCAE gr 3-4

7/145 (5)°

0/145 (0)

Acute Kidney injury

CTCAE gr 2-4

19/145 (13)

1/145 (1)

Paronychia

CTCAE gr 3

0/145 (0)

0/145 (0)

Meuropathy

CTCAE gr 3

1/145 (1)

0/145 (0)

MNeutropenia

CTCAE gr 3-4

16/145 (11)°

1/144 (1)

Tinnitus

CTCAE gr 2-3

15/145 (10)

2/145 (1)

Thrombocytopenia

CTCAE gr 34

4/145 (3)

0/144 (0)

Infection

CTCAE gr 3-4

14/145 (10)

16/145 (11)

Mean raw T score

266

2.54

J Clin Oncol 2020 ,39:38-47
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JAMA Oncology | Original Investigation

Effect of Standard Radiotherapy With Cisplatin vs Accelerated
Radiotherapy With Panitumumab in Locoregionally Advanced
Squamous Cell Head and Neck Carcinoma

A Randomized Clinical Trial

Ll L. Seu,. WA FRCOCPC; Jodwn M. YWakdron, BMO; Bingshu E. Chen, PRD; Erec WinguisE, MED; Jim B Wieigial, 80D, &baockenoasr Said, MD;

Johin FL Hey, MO Jolie Bingash, MD: Geoffrey Liu, M0; Ana Sobhrmeon, PhiD; George Shenouda, MD: Bartin Chasen, MD; Andrew Pearce, 805
James B Butler, MD; Stephen Bresn, PhD; Erec Xoeeyw Chen, MO T 1 FizGerald, MD; T 1 Childs, MD; Alegander Momtenepro, MG

Briam OSelvan, MD; Wendy B Parulelar, MD

Concurrent chemoRT
70Gy/35fr,7 weeks +CDDP100
mg/m2

Advanced head and neck
cancer(N=326) follow-up

Primary end point - PFS Accelarated RT 70Gy/35fr,6weeks

+
Panitumumab 9mg/kg q3weeks

JAMA Oncol. 2017;3(2):220-226




Results- Median follow up 46 months

2years PFS
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JAMA Oncol. 2017;3(2):220-226



Lancet 2019; 393:51-60

Radiotherapy plus cisplatin or cetuximah in low-risk human @ ®
papillomavirus-positive oropharyngeal cancer (De-ESCALATE
HPV): an open-label randomised controlled phase 3trial

Hisham Mehanna, Max Robinson, Andrew Martfey, Anthony Kong Bernadette Foran, Tessa Fulton-| Malthe , Panka) Mistry, m
1. Lorcan ' To _‘:‘, Hoda Af Booz, Karen Dyker, ‘vl.:fl,‘-:' Maoleron, StephenWhitaker, Sinen ‘_l un, Audrey Cook, Matthe , fin

Achmet Sen. Lovce
Eleanor Aynsley, Martin Rolles, Emmia De Winton, Andrew Chan, Devra) Srinvasan, loanmna Nixon, Joanne Grumett, C René Leernans, lan Bita

Jifa Mendersor n Harrington, Christopher McConkey, Alastair Gray, Janet Dunn, on behalf of the De-ESCALTE HPY Trial Gre up

Lancet 2019; 393:40-50

> @ @ Radiotherapy plus cetuximab or cisplatin in human
papillomavirus-positive oropharyngeal cancer (NRG Oncology
RTOG 1016). arandomised, multlcentre, non-lnfenonty trial

MaoroL Gillison®, Andy M Tratte®, jomathan Hovels, Awaham Eisbruch, Povi M Haron, Dovic | Acelstein, Erich M Sturgts, Barbara Burtneés
Jahn A Ridge, jolie Ringash, James Galvin. Min Yan Shiamo A Koyfman, Dukagjin M Blakaj. Mohammed A Razaq A Dimitrios Colew
Jonathan | Beitler Cheistaph vn'lw‘f Neal E Dunlap, SamanthaA Seaward, Sharon Spencer, Thomas | Galtoway ,'aer‘hm “.1'1*..-\-,‘ ('\;.'mrf
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Results- Median follow up 22 months

Recurrences

HR S0 (RS (100147

Lok =001

2 yr Recurrence
16.1% Vs 6 %
p=0.0007 34 ERCLETY

Lowg-rane p-2 07

Fperplees (TR

2 yr OS 97.5% Vs
89.4% p=0.001
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Median follow up 4.5 yrs

5-year OS 77.9% Vs 84.6%

520.5056 5.year PFS 67.3%, vs 78.4%

p=0.0002
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Comparison

RTOG 1016 De- ESCALaTE

Low risk and intermediate

Only low risk

= Primary end point — OS Primary end point -Toxicity

= More long term follow up 4.5 yrs Median follow up 22 months

= Number of patients-987 Number of patients -348

No difference in toxicities

= Difference in toxicity

= OS better with CDDP plus RT OS better with CDDP plus RT




MD Anderson Symptom Inventory Head and Neck el b o

Symptom Severlty Scale Libcalayry w plvyslcs

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
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Median follow up- 4.1 yrs

The 3-year failure-free survival rates

3-year OS 98% Vs 96%; P = .32
were 93% Vs 80% P = .015.

Overall survival (%)
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Years following randomisation Years following randomisation
No. at risk (No. censored) No. at risk (No. censored)

Cepain R2(0) 00 24 7(19) &2 (38 Cepletn 821 9110y B 14
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Anti EGFR therapy in LAHNSCC

Radiotherapy Vs RT + Anti EGFR therapy - Increased OS, LCR with toxicity

CCRT Vs CCRT plus Anti EGFR — No OS benefit , toxicity , LCR & PFS benefit in

one study

RT + Cetuximab Vs Chemo + Cetuximab + RT — Added benefit

CCRT Vs RT + Anti EGFR therapy- Inferior outcomes with different toxicity
IC followed by RT + Cetuximab Vs CCRT

RT + Cetuximab Vs CDDP+ RT after TPF
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N=370 Induction Chemotherapy Followed by Cetuximab
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N2& N3 patients Radiotherapy Is Not Superior to Concurrent
Chemoradiotherapy for Head and Neck Carcinomas: Results
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Progression-Free Survvl (%)
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Climical Study
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Phase lll Randomized Study of Induction
Chemotherapy Followed by Definitive Radiotherapy
+ Cetuximab Versus Chemoradiotherapy in
Squamous Cell Carcinoma of Head and Neck:

The INTERCEPTOR-GONO Study (NCT0O0999700)
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Efficacy and toxicity

0s Toxicity data on 228 patients

Group
I CRT

™ CT-8RT Toxicity Arm A Arm B i

— CRT-censored & b ante] bt gt
- CT-BRT-censored (115 patients) (113 patients|

- WBCG3-4 - I NS

"”3% Neutropenia (3

S P Anemia G3 NS

Mucositis G3-4 43

TPN . H NS

Median TPN duration  7.7(3-59)  8.9(3-48)
(range), days

Body weightloss G2-3 21

Skin foxicity G2-3 73

Months Infection/pneumonitis /0

Oncology 2020;98:763—770
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Anti EGFR therapy in LAHNSCC

Radiotherapy Vs RT + Anti EGFR therapy - Increased OS, LCR with toxicity

CCRT Vs CCRT plus Anti EGFR — No OS benefit , toxicity , LCR & PFS benefit in

one study

RT + Cetuximab Vs Chemo + Cetuximab + RT — Added benefit

CCRT Vs RT + Anti EGFR therapy- Inferior outcomes with different toxicity
IC followed by RT + Cetuximab Vs CCRT- No benefit

RT + Cetuximab Vs CDDP+ RT after TPF
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Randomized phase 3 noninferiority trial of radiotherapy and cisplatin vs
radiotherapy and cetuximab alter docerasel-cizplatin-Mluorowracil inducticon

chemotherapy in patients with locally advanced unrescotable head and
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Efficacy
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Anti EGFR therapy in LAHNSCC

Radiotherapy Vs RT + Anti EGFR therapy — Increased OS, LCR with toxicity
CCRT Vs CCRT plus Mob- No OS benefit , toxicity ,LCR & PFS benefit (1study)
RT + Cetuximab Vs Chemo + Cetuximab + RT — Added benefit

CCRT Vs RT + Anti EGFR therapy- Inferior outcomes with different toxicity

IC followed by RT + Cetuximab Vs CCRT- No benefit

RT + Cetuximab Vs CDDP+ RT after TPF- Not non inferior



()penventio

CANCER STUDIES AND MOLECULAR MEDICINE PSS

wiwl 1R T 4=
S5N 2377-1518

hitp-i/dx.doi org10.1 T140ICEMMOJ-3-114

Research

Corresponding author

Cessal Thommachan Kainickal, MD
fissadate Professar

Civision of Radation Oncology
Regional Cancer Cantre

Trivandrum, Karala, Indis

Tel, 51-8446500850

E-mall; dreessalthomas@aqmail.com

Valume 3 : lssue 1
Article Ref. & 1000CSMMOJIT14

Open Journal

Current Status of Anti Epidermal Growth

Factor Receptor Therapy in the Curative
Treatment of Head and Neck Squamous
Cell Carcinoma

Cessal Thommachan Kainickal, MD ; Aparna M. P., MD; Rejnish Kumar Ravi Kumar, MD;
Malu Rafi, DNB; Kunnambath Ramadas, MD, PhD

Department of Radabion Oncology, Regional Cancer Centre, Trvandrum, Kerala, India




Anti EGFR- Adjuvant setting
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Clinical trial design

Phase Il , multicentric , randomized, two arms, controlled study.

—Stratified according to tumor primary site, nodal status, presence/absence of
microscopic margins/adverse features and investigator center

— Patients pool: Post-curative surgery: stages lll, IV SCCHN

RT:60-66 Gy/ 30-33f
over 6-6.5 weeks, 5f/
week;

mgim given on days ENDPOINT 1)
ReseCted’ 1, 22 and 43 of RT, or DFS AT 2
SCCFHN 7 weekly 30 mg/msq YEARS

2) OS, tox at 5

years
RT:60-66 Gy/ 30-33f over 6-6.5 weeks, 5f/
week;

Cisplatin at 100 mg/m2 given on days 1,
22 and 43 of RT, or 7 weekly 30 mg/msq
Nimotuzumab 200 mg weekly for 8 weeks
concurrent with standard radiation

stages IIl/IV =
710 patients
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Phase Ill Trial comparing adjuvant RT +/- Cetuximab
RTOG 0920

Post Op,
Margin -Ve /

ECS-ve

RT+ Cetuximab

MN—""=Z200Z2>72X3

One or more of the following:
=PNI

=LV

=1LN>3cm

=2 more more LN <6 cm
= Close Margins

Primary end point - OS

= T3 or T4a primary tumor
= T2 with > 5mm depth



https://clinicaltrials.gov/ct2/show/NCT00956007

Anti EGFR - recurrent /metastatic HNSCC



EXTREME: Phase lll Trial of Platinum/5-FU * Cetuximab in
First-line R/M HNSCC

Adult pts with Stratified by prior CT Until 6 cycles of
previously (yes vs no), KPS (< 5pFIflJtlrI\D LE) m/
& 80 vs = 80) -FU, PD, or
untf?:ﬁgtaﬁ;ﬁgem unacceptable toxicity;

HNSCC, Platinum/5-FUt + Cetuximab? pts in cetuximab arm

KPS 2 70, tissue (n=222) achi?_vingdz SnD
available for EGFR continued o

' cetuximab
expression ) A oo
evaluation Platinum/5-FUt monotherapy unti

_ n =220 or unacceptable
(N = 442) ( ) toxicity

Prior systemic CT permitted if component of multimodal treatment for locally advanced disease completed > 6 mos before
entering study.

TPlatinum agent either cisplatin 100 mg/m? IV on Day 1 or carboplatin AUC 5 mg/mL/min IV on Day 1 + 5-FU at 1000

mg/m?/day x 4 days Q3W. *Cetuximab given at initial dose of 400 mg/m? IV followed by 250 mg/m? weekly administered = 1 h
prior to CT.

= Primary endpoint: OS

= Secondary endpoints: best overall response, DoR, TTF, safety

Vermorken JB, et al. N Engl J Med. 2008;359:1116-1127.
ClinicalTrials.gov. NCT00122460.



EXTREME Chemotherapy™ + Cetuximab: OS

Chemotherapy + cetuximab (n = 222)

— Chemotherapy (n = 220)

HR: 0.80 (95% Cl: 0.64-0.99; P = .04)

Median OS:10.1 mos

Median OS:
0. 1 7.4 mos

Probability of OS
(@)

I
|
0. ,
2 |
|
I
0) ] ] ] ] ] ] ] 1
0] 3 6 9 12 15 18 21 24
*Cisplatin or carboplatin. Mos

Vermorken JB, et al. N Engl J Med. 2008;359:1116-1127.
ClinicalTrials.gov. NCT00122460.
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Step into the World of Rewarch

Targeted Therapy in Recurrent or Metastatic Head and
Neck Carcinoma

This review article is trying to high light the current evidence to support the use of
targeted therapy for the best management practices for patients with recurrent and/
cr metastatic [R/M] head and neck squamous cell carcinoma (HNSCC). Platinum
based chemotherapy is the cornerstone of palliation for patients with R/M HNSCC
Platinum doublets induce higher response rates at the cost of toxicity, but do not
demonstrate a survival advantage. EGFR inhibitors, including moncclonal antibodies
and tyrosine kinase inhibitors, have achieved only modest success in B/M HNSCC.
Immunotherapy represents an atiractive treatment strategy for R/M HNSCC, with
promising preliminary results. Despite therapeutic advances, prognoesis remains poor
for patients with B/M HNSCC, illustrating the importance of identifying predictive
biomarkers and finding ways to overcome mechanisms of resistance,

Kevwords: Targeted therapy; Head and neck carcinoma; Metastatic or recurrent
disease
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Targeted therapy

Anti EGFR agents

Immunotherapy

Inhibitor of Apoptosis Proteins



LAHNSCC



JAVELIN Head and Neck 100: Schema

Phase 3, randomized, double-blind, placebo-controlled study

+ HPV stage Ill, IVa, and IVb;
or nonoropharyngeal HPV plus
stage lll, IVa, and IVb; or HPV
plus oropharyngeal disease
T4 or N2¢c or N3 (AJCC 7)

+ No prior therapy for advanced
SCCHN

+ Aged218y

\'WHO PS score 0 or 1

S

1, Lea N ot 3l Loncad Omeal. 2021.22:4850-462,

Avelumab + CRT
(d 1 lead-in phase; d 8, 25,
and 39 of the CRT phase;
and every 2 wk for 12 mo)

Placebo + SOC CRT

M

Primary Endpoints
+ PFS (RECIST v1.1)
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Articles

Lancet Oncol 2021; 22: 450-62

>k @ Avelumab plus standard-of-care chemoradiotherapy versus
" chemoradiotherapy alone in patients with locally advanced
squamous cell carcinoma of the head and neck: a randomised,
double-blind, placebo-controlled, multicentre, phase 3 trial

Nancy Y Lee”, Robert L Fernis®, Amanda Psyrri, Robert | Haddad, Makoto Tahara, jean Bourhis, Kevin Harrington, Peter Mu-Hsin Chang,
Jin-Ching Lin, Mohammad Abdul Razag, Maria Margarida Teixeira, Jozsef Lovey, Jerome Chamois, Antonio Rueda, Chaosu Hu, Lara A Dunn,
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Mache:ts KN412 ESMO 2022

KEYNOTE-412 Study Design (NCT03040999)

5 Pembrolizumab
Patients 200 mg IV Q3W

* Newly diagnosed, pathologically i Pembrolizumab
proven, treatment-naive unresected CRT 14 cycles Treatment until

LA HHEEE_ e » PD or infolerable toxicity
[3-T4 [NO-N3] or any Waa-3 [T1-T4] * 17 cycles for pembrolizumab
larynhvpopharynioral caviby |' bot
piG-neqative orophanymx cancars nrpage s : .

* Investigator/patient decision

Maintenance to withdraw
Placebo

x14 cycles

Maintenance

14 or N3 pl6-postive omophanmx cancer Placebo
* Evaluable tumor burden per IV QW
RECIST v1.1 +
-ECOG PS 0 or 1 | R
= Candidates for definitive high-dose
cisplatin-based CRT

Stratification Factors Primary endpoint Post-treatment follow-up to assess
* Radiotherapy regimen (AFX v SFX) « Bvent-free suraval (EFS) + Safaly
* Tumar stepl6 status (oropharyme [p16+ vs pl6- or g g ; » Disagse status
: Rt econdary endpoints included:
Eﬂﬁi'hvptpha:yr.x.'uril Cavity) i Y P « Suremal
e e e 1Y) » Safety clerability
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Machiels KN412 ESMO XK

Event-Free Survival, ITT Population

Events  HR (93% Cl)
Pembro+CRT  425%  ¢.83(0.68-1.03)
Placebo+CRT 478y  P=0.042%

24-morate 36-morate
63.2% T
56.2%, 22.1%

. Median(95% Cl)
ze======= NR {44.7 mo-NR)
46.6 mo (27.5-NR)

T
26 30 3 40 45

No. at risk e

402 36 305 3 23% 225 184 176 108
412 M9 2B 00 200 162 149 o9

A vaeedn aotmeed e sapenony Treshold of one-sded 2 2 (EHE
Di=n ol d=e May 31, 282




Whchicis K12 ESN0 3

EFS and OS in Patients With PD-L1 CPS 220

(Post Hoc Analysis)

EFS

Events  HRI95% O]
Pembro + CRT  32.2%
Placebo + CRT  421%

0.73 [C.43-1.08)

24.mo rata
4.9 J6=mo rate

6.7
628% o NR [NR-NR)

;.. ;.. b

Median [95% CI)

NR|33.T ma-NR]

08
Events  HR|95%Cl]

Pembro+ CRT
Flacabo # CRT
24-mo rate

833%  J0mordte Median (35% CI]

‘t-au_h.ﬁ s s NR [NR-NR)
. 3 1.0 NR [NR-NR)

'I-:'I:I"_"'\—- T e
I

D T

0.67 (0.43-1.04)

a-...a.a.-a--.a.-...---.-.--.a.a.'-.-.a.-.-.---.-1-;----_11.‘--.-.4.-.-.---.|.-.-.

T T 1 1
mo3 ¥ db

'FirlnnI mriths
Mo. at risk

45 1k

Dtz ool dae: May 31, 30
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All-Cause AEs Across Both Treatment Phases, As Treated

e —

Ay grade J08 (1000 J0(80.7)

Grade 35 67922 3521884
(arada & KoLl Am
Tregment-refaed deahs $11.0 fi(15

Ledin discontinistion, any reaiment 164 [41.3) 132332 Grade

L 12 35
538500 565 Pembralizumab # CRT H
518

Placebo+ CRT =

e

J&87

&
o
o
=
]
k)
4]
=

M4 . 40
qp N2ZBT 3o

||J|J.JLJLJ|JL._|

'{-*

3 ' 314

AEs With Inmdence 230% m EII.'I'IEI' Arm




GORTEC 2017-01 (REACH): Phase 3 Trial
of Avelumab-Cetuximab-RT vs SOC in LA-HNSCC!

/ : \ Cetuximab
" .Eligibillty “EIT" 400 mg/m? load, 250 mg/m? x 7 A\%h‘:;noab
Previously untreated with RT + Avelumab

intermediate- and high-risk —

stage IIl-IV SCCHN Cisplatin

100 mg/m¢ every 21 d

Includes: with RT

« PreTxtissue for p16 &
PD -L1 expression, TiLs

and immune landscape Cotuxi
s etuximab
Determination of the (D g 2 B Avelumab
7 7 ; 400 mg/m* load, 250 mg/m* x 7 12 mo
patient's ability to receive with RT + Avelumab

cisplatin 100 mg /m2 for

with RT

1. Bourhis J ot 2, ESMO Vitual Congress 2021, LBA3S




GORTEC- 2017-01

Fit cohort
Primary endpoint: Kaplan Meier estimate of progression free survival

430 patients randomized
The number of PFS events was not reached, at the time of analysis

The planned interim analysis for futility based on 89 events in 317 patients showed a 1-year PFS rate of :

- LDO

73% (95%C 65%-81%) in SOC-cisplatin-RT cisplatin

64% (95%CI 54%-72%) in Avelumab-Cetuximab-RT

Avelumab-Cetuximab

—mmwmwe=ep HR 1.27 (95%Cl 0.83-1.93),
crossing the futility boundary

12 18 k|

Tirre iy peog e vioe of dEath [mbtha |




GORTEC 2017-01 (REACH): Phase 3 Trial
of Avelumah-Cetuximab-RT vs SOC in LA-HNSCC!

/ Eligibility \
Previously untreated

intermediate- and high-risk
stage |II-V SCCHN

Includes

Cetuximab
400 mg/m? load, 250 mg/im?é x 7

Avelumab

with RT + avelumab 12mo

Cisplatin
100 maim? every 21 d
with RT

* PreTx tissue for p16 and
PD-L1 expression, TILs
and immune landscape

* Determination of the
patient's ability to receive
cisplatin 100 mg/m? for

3 cycles (fit/unfit) j

g

1, Bourhis J ot al ESMO Virtual Congress 2021, LBAJS,

Cetuximab
400 mg/m? load, 250 mg/m? x 7
with RT + avelumab

Avelumab
12mo

“ ” Cetuximab
UNFIT 400 mg/m? load, 250 mg/m? x 7

with RT




GORTEC- 2017-01

Unfit cohort
Primary endpoint: Kaplan Meier estimate of progression free survival

Median follow-up = 21.3 months (IQR 14.6-28.3)(similar in both arms)

1.00
0.90
0.80

0.70

0.60 44% (95%C1 35%-53%)

in Avelumab-Cetuximab
0.50 Avelumab-cetuximab Vs
0.40 31% (95%C1 23%-40%)
0.30 in Cetuximab

PFS at 2 years

0.20 Patiiiiash Adjusted” HR 0.84 for PFS

0.10 (95% C10.62-1.15)
0.00 : . r Y T ) one-sided p-value=0.14
12 18 24 30 36 42

At risk Months since randomization

140 95 68 39 27 9 4
135 92 56 32 20 6 4




EA3161: Intermediate-Risk HPV+ Oropharynx Cancer

CR rate remains high in this group

Is there a role for immunotherapy in subclinical disease?

Radiation known to upregulate PD-L1 expression and TIL

Avoids radiating newly recruited TIL

However, regional lymph nodes may have reduced capacity to participate in immune response
STEP 1 STEF 2

Cieplatin 40 mgim” weakhy
[ curing radabon Nivolumab &80 mg I
Eligibility Rediation therapy Q0 to QA or 12 o
=« 496 ar HPYW B JSHIM[EUI!‘ median dose I.'I'j|"_.'_!||
= T4 or M2 or N2 disease (AJCCE) or Mivelumab 480 mg IV
=10 pack-y smaking hisfony AW far 12 o
Both arma subsemil has s foe PD-LY fesbing

Cibsepdation

D — o= B T = — 1D

Stratification Facior
= Srmoking status (210 pack-y; yes vs no)

ISH- in siu mybndzatan: TIL: tumor-infilirating lymphocyte.
htlps:fwie clinicalirials. gowci2EhowNC T3 11015 Accessed June 3. 2023




HN004: NRG Phase 2/3 Trial'

Cisplatin Unfit or Age 270 y With Poor Performance Status or Comorbidities
(Intermediate-Risk and High-Risk Patients)

Tumor biopsy
PD-L1 assay

)

P
Stratification

+ Stage

- T1-3N02b

- T4 or N2c-3
+ Age and PS

- 270y, PS 01,

no comorbidity

- <70y, PS 2, comorbidity
+ p16 and site

- p16+ OP/CUP

- p16- OP/CUP

~

- Laryngeal, hypopharyngeal,

and oral cavity

\.

J

1. Mell L et al. J Clin Oncaol. 201937 (suppl 15):6065.

Durvalumab +
IMRT 70 Gy

Pl: Dr. Loren Mell (UCSD)

Durvalumab

f o\
Primary Endpoints
+ PFS

N =533 (phase 2-3 with phase 1 run-in)




NRG-HNO004: OQutcomes

100
Bu:w\etuximab + RT (n = 63)

. 60— Durvalumab + RT (n = 123)

40+ HR. 1.21

(95% ClI, 0.63-2.31)
1-sided P= .72

| | | |
0 0.5 1.0 1.5 2.0

20~
0

Time After Randomization, y

Mell LK etal. ASTRO 2022




HNOO3/RTOG 1216: Postoperative Adjuvant CisRT + Atezolizumab
or Docetaxel-Cetuximab + RT vs CisRT in High-Risk SCCHN'

Arm 1
- 3 RT + cisplatin
Eligibility
S * HPV- oral cavity, Arm 3
urgery pharyn, or larynx RT + docetaxel + cetuximab
+ High-risk pathology
N J

Arm 4
B RT +cisplatin + atezolizumab

Arm4vsArm 1

N
Primary endpoint: OS
Arm 3 vsArm 1

1, Wpsicinicalial. Qoo tZishonNCTEI0013



KEYNOTE-689: Phase 3 Study of Pembrolizumab

in Stage lII-IVA Resectable LA SCCHN'

ey

Surgery

( Tumor Pembrolizumab IV
Scroonlng. 28d imaging 200 mg Q3W (2 cycles)
Stratification ¢ Tumor imaging
Tumor site 5
* Tumor stage 3 = Am B
! HRVplstas. N neoadjuvant treatment
prior 1o surgery

High-nsk patients. pemoroszumab IV

200 mq Q3W (15 cycies) 4
RT + cisplatin 100 mg/m?
every 3wk (3 cycles)

Low-risk pasients: pembrolizumab
! F

IV 200 mg Q3W (15 cycles) + RT

High-risk patients: RT +
cisplatin 100 ma/m’ Q3W
(3 cydies)

Imaging

J

FU for disease
and survival

evaluation, safety,

[

» Randomized study will test pembrolizumab as neoadjuvant therapy and in combination with SOC as adjuvant therapy

* Approximately 800 patients will be enrolled
* Pnmary objectives: mPR and EFS

1, Ugpahri R ot al, J Cin Onicol 201937 supel 151 TPSE060,



Atezolizumab as Adjuvant Therapy in Patients
With High-Risk Locally Advanced SCCHN'

A phase 3, multicenter, randomized, double-blind, placebo-controlled study

-
Patients with
high-risk locally
. advanced SCCHN

.

- Definitvelocal || Screening
! therapy scans®

f

& Salvage neck
dissection
or salvage
. laryngectomy

( Stratification

« CRvsPRorSD

« HPV status (positive
or negative

* Type of definitive
local therapy
received (prAmary
Surgery vs no

\ primary surgery) /

Fully enrolled: ~400 patients

* Muzt ba dore 28 wh afer camplating definiive local therapy and within Z8 d paor 1o eifation of study drug

1. Haddad R et al. Ann Oncol. 2013 29(supp! &) VII3ST

Atezolizumab
1,200 mg IV every 3 wk
x 16 dosesor 1y
(whichever is first)

Disease
progression/
recurrence,

EVLT follow-up
IV every 3 wk x 16 doses ‘
or 1 y (whichever is first)

Primary endpoints
+ |RF-assessed EFS

+ 08




ICl'in LAHNSCC - No proven benefit



ICI - recurrent /metastatic HNSCC



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Nivolumab for Recurrent Squamous-Cell
Carcinoma of the Head and Neck

R.L. Ferris, G. Blumenschein, Jr_, ). Fayette, ). Guigay, A.D. Colevas, |

K. Harrington, 5. Kasper, E.E. Vokes, C. Even, F. Worden, N.F._ ¢

. Rordorf, N. Kiyota, M. Tahara

Sal
M

,7'!‘-"1.4‘: Docampo, R. Hadda

M. Lynch, W_ ). Geese, ). Kopit, |. W. Shaw, and M.L. Gillison

Contenis Hsis available ai Soienceliceot 'E"-}'E:'-Lul- Lo

Oral Oncology

pkarmEl hi}mal}aﬂﬂ: W BIREVER M COMAIDCaTE 073 MGG | gy

Nivolumab vs investigator's choice in recurrent or metastatic squamous cell
carcinoma of the head and neck: 2-year long-term survival update of
CheckMate 141 with analyses by tumor PD-L1 expression

Robert L. Ferris™’, George Blumenschein Jr.", Jerome Fayette®, Joel Guigay”,

A. Dimitrios Colevas”, Lisa Licitra’, Kevin J. Harrington®, Stefan Kasper”, Everett E. Vokes',
Caroline Ever/, Francis Worden", Nabil F. Saba’, Lara Carmen Iglesias Docampo'™,

Robert Haddad”, Tamara Rordorf”, Naomi Kiyvota”, Makoto Tahara, Mark Lynch’,
Vijayvel Jayvaprakash', Li Li", Maura L. Gillison'




Phase |l CheckMate 141: Nivolumab in Recurrent/Metastatic
HNSCC Atter Platinum Therapy

Active brain metastases, Autoimmune disease, or systemic

SIEITEI M)A (o] immunosuppression; known human immunodeficiency
cetuximab virus or hepatitis B or C virus infection- Excluded

Patients with recurrent or metastatic
HNSCC (oral cavity, pharynx, or
larynx), progression or recurrence in
< 6 mos after last dose of platinum-
based chemotherapy, p16

Nivolumab 3 mg/kg IV Q2W
(n =240)

documented for determining HPV
status (oropharyngeal cancer only), Wifelglele)gelr4=ls P2
any prior tx experience, any PD-L1
status
(N =361)

Investigator's Choice of methotrexate 40 mg/m? IV
weekly, docetaxel 30 mg/m? IV weekly, or cetuximab

400 mg/m? IV once followed by 250 mg/m? weekly
(n=121)

Primary endpoint: OS
Other endpoints: PFS, ORR, DoR, safety, biomarkers, QoL

Ferris. NEJM. 2016;375:1856.



Checkmate 141

Overall Survival

Mo.of MNo.of 1-YrOverall Median Overall
Patients Deaths Survival Rate Survival "
% (95% Cl)  mo (95% Cl) __ T———rr)

Nivolumab 240 133 36.0(285-434) 7.5 (5.5-9.1) Wil ik
Standard Therap]r 121 85 16.6 (8.6-26.8) 5.1 (4.0-6.0)
100+ Hazard ratio for death, 0.70 |

90- (97.73% Cl, 0.51-0.96)

204 P=0.01

70- \1"1._
60 '
50-
40

304 T
204 Standard
therapy

=& Nivolumab

3
E
e
3
!
@
6

104

0 .
0 9

Months

No. at Risk

Mivolumab 240 167 109 a2

Standard 121 87 42 17
therapy

Ferris. NEJM. 2016;375:1856-1867 Ferris. Oral Oncol. 2018;81:45.




KEYNOTE-040; Pembrolizumab vs Standard of Care in
Recurrent/ Metastatic HNSCC Stratfied by ECOG PS

(Ovs 1),
p16 status (pos vs neg),
PD-L1 TPS (= 50% vs
Patients with SCC of oral cavity, 2 yrs < 50%)
oropharynx, hypopharynx, or larynx; \/
recurrent disease or PD 3-6 mos after
multimodal tx with platinum or PD after Pembrolizumab 200 mg IV Q3W
platinum-based tx for recurrent/metastatic (n=247)
HNSCC,; < 2 prior tx for , ,
recurrent/metastatic HNSCC; known p16 —— Until confirmed PD

(crossover not allowed)

status with oropharynx disease; ECOG PS
0/1; tissue available for PD-L1 evaluation
(N = 495)

Standard of Care*

(n =248)

*Investigator’s choice of methotrexate 40 mg/m? weekly (in absence of toxicity could increase to 60 mg/m?), docetaxel 75
mg/m? Q3W, or cetuximab loading dose of 400 mg/m? followed by 250 mg/m? weekly.

Primary endpoint: OS in ITT population

Secondary endpoints: OS in PD-L1-positive subgroups, PFS, ORR, DoR, safety,
tolerability

Cohen. Lancet. 2019;393:156-167




KEYNOTE-040: Overall Survival'

100 - — Pembrolizumab
00 - = 30C
BO - HR: 0.80 (95% Cl, 0.65-0.98)
70 4 Mominal P = .0161
B0 -
* 50
3
20 4
20 4
10 -
0 . T T - . ,
0 -] 10 15 20 25 30
Time, mo
No. at Risk (No. Censored)
Pembrofizumab 247 (0)  160{0) 103(2) 48 (33) 14 (55) 2(64) 0 (6&)
S0OC 48(0) 1513 B2 (3) 34(19) 10 (35) 1 (40) 0 (41)

I, Cohian EE &t &l Langad 2019303 156-14T7,



Overall Survival According to PD-L1 Expression'

PD-L1 CPS 21 PD-L1 CPS <1
100 -
100 — Pembolizumed 5.
a0 —S0C )
80 HR 074 {85% C1L0580%3) ¢ 4 R 1.23 95% C1,0.80-207)
70 4 Nominal P= 0049 0 Nernnal P= 8476
] 60 B
3 60 1 2
voi 50 4 8 50 +
40 4 40 +
30 “ 30 P
20 : 20 -
10 - 0
: S I R T 0 ' . . : . .
0. % W _H N B N 6 5 10 15 20 25 3

Time, mo

No. at risk (No. censored)
Pembroizumab 196{0) 131(0) B7(2) 43(28) 14(47) 2(36) 0(58) 50() 23(0) 15{0) 4(7] 0@ OB OF
SOC 19140) 15(3) 63(3) 28(13) 8(25) 1(8) 0(Z) 5400 35(0) 18(0) B(B] 2(10) 0(12) 12

1, Ceben EE ¢tal, Lanoat 201:303:156-147,



KEYNOTE-048: Study Design’

Fltay eligibility criteria

= SCC of the oropharynx, oral
cavity, hypopharyny, or larynx

 R/M disease incurable by
local therapies

« ECOGPSDor1

= Tissue sample for PO-L1
assessment

* Known p16 status in the
oropharynx

Stratification factors

« PD-L1 expression (TPS 250%
vs <50%)
* p16 status in oropharynx
|posiive vs negalive)
* ECOG performance status
N (0vs 1)

1:1:1

Pembrofizumab

monotherapy Pembrolizumab

200 mg Q3w

for up 1o 35 cycles

sl Pombrolizumab 200 mg +
+ chemotherapy carboplatin ALC 5 or
, cisplatin 100 mgim* +

I, Burinoss Bl & Lascal 2070254 ¥015-1026,

5-FU 1,000 mg/m</d for 4 days

10r G Cycles (each 3 wk)

Cetuximab 250 mo/m? Q1W +
carboplatin AUC 5or
EAIRRE cisplatin 100 mg/m +

5-FU 1,000 mg/miid for 4 days
for & cycles (each 3 wk)

Pambrolizumab
200 mg Q3W
forupto 35

cycles total

Cetuximab
250 mg/m? QW




KEYNOTE-048: 5-Year OS in ITT Population

Pembrolizumab vs EXTREME Pembrolizumab + ChT vs EXTREME
100 4

%0 {\
004 \
270
g
5% 16,0%
40 \ 2% 6. 40 £ Ay

% 4 30 1 |
2 \ J
1

20 9 N / 20 9

10 1 ST E 10 4

)
— | 1
L -y Y ,.__4..,,.
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 D 6 12 18 24 30 36 42 48 54 60 66 72 76 84
Time, mo Time. mo

Pembrolizumab Pembeolizumab 4
{n=301) A% 080067 ChT (n = 281)

82 (0.69-0.97) 0.72 {0.60-0.86)
EXTREME EXTREME '
{n = 300) ‘ (n=278)

Abstract 650 ESMO 2022




KEYNOTE-048: S5-Year OS in CPS 220 Population

FPembrolizumab vs EXTREME Pembrolizumab + ChT vs EXTREME

28 1% 23 9%
40 \ » ! :
» = .
30 \ \ T — H
\, . .
10 4 - : 3 : 2 .

o
- w W 4 - -
O O 13 10 24 20 20 42 41 54 O0 606 72 70 54 O © 12 180 24 20 30 42 40 54 6O GO T2 70 04
Time, mo Time, mo

o

Poambrolizumab PomDeol@uaman «
CnT (n = 126)

(o= 133)
EXTREME EXTREME
{n=110)

(= 122) | n=1

0.61 {(0.46-0.51)

l 0.63 (0.47-0.84)

KEYNOTE-048: S~-Year OS in CPS =1 Population

Pembrolizumab vs EXTREME Pembrolizumab +« ChT vs EXTREME

21.2% TR 2%,
» ' $ %

=Y

3

12 18 24 30 20 42 40 %4 OO0 60 72 70 ha D 8 12 18 24 20 20 42 AL 54 00 OO T2 TR e
Time, mo Tunea, mo

Membralleurrroats Pomburalizumat: «
(n = 257) ChT (n = 242

EXTREME
ey = 2255)

0.685 (0. 53-0.79)

O74a (0.81.080) XTI P

Abstract 650 ESMO 2022




Pembrolizumab vs Pembrolizumab + ChT vs

EXTREME EXTREME
Outcome
Pembrolizumab EXT == Pembrolizumab EXTREME
(n = 301) (n = 300) + ChT (n = 281) (n =278)

Median DOR,
mo 2.6 6.7 4.3

Pembrolizumab vs Pembrolizumab + ChT vs
TRAE ¥ EXTREME EXTREME
3 Pembrolizumab

Pembrolizumab ~ EXTREME EXTREME

+ ChT




KEYNOTE-048 Post-hoc/Exploratory Outcomes of PD-L1
CPS Subgroups: Pembrolizumab vs EXTREME

Survival

Median OS, mo

PD-L1 CPS <1

FPembrofizumab
(n=44)

Cstuximab-ChT
(n=45)

Pembrolizumab
(n=124)

PD-L1CPS 1-19

Cetuximab-ChT
(n= 133)

Pembrolizumab

(n=

PD-L1 CPS 220

Cetuximab-ChT

133) (n=122)

OS HR (95% ClI)

1.51 (0.96-2.37)

0.86 (0.66-1.12)

0.58 (0.44-0.78)

P

96241

12827

00010

12-mo OS rate, %

386

48.9

440

424

56.4

449

Median PFS, mo

21

6.2

22

4.9

34

5.3

PFS HR (95% ClI)

4.31 (2.63-7.08)

1.25 (0.96-1.61)

0.99 (0.76-1.29)

1=

1.000

95093

46791

KEYNOTE-048 Post-hoc/Exploratory Outcomes of PD-L1
CPS Subgroups: Pembrolizumab + ChT vs EXTREME

Median OS, mo
OS HR (95% C1)

PD-L1 CPS <1

FPambrolizumab.- Cotuximab-ChT
(n = 43)

ChT (n = 39)
11.3
1.21 (0.76-1.94)

PD-L1 CPS 119
Poambrolizumab- Cetuximab . ChT

ChT (n =
12.7

116) (n = 125)

0.71 (0.54.0.94)

PD-L1 CPS 220

FPambrollzumab. Cetuximab-ChT

ChT (n=

126) (n = 110)

0.60 (0.45.0.82)

=)

78932

00726

00044

12-mo OS rate, %

41.0

46.5

526

411

571

46.1

Median PFS. mo

4.7

6.2

4.9

4.9

58

53

PFS HR (95% CI)

1.46 (0.93-2.30)

093 (0.71-1.21)

0.76 (0.58-1.01)

=

94898

29189

02951




CheckMate -651 Study Design'

() Key eligibility criteria
+ R/M SCCHN (oral cavity, oropharynx,
hypopharynx, or larynx)
* No prior treatment for RIM disease
+ Prior chemotherapy for LAD permitted
if progression-free 26 months post
treatment

+ ECOGPS 0-1

Stratified by

* p16 expression (OPC p16+ vs
p16~/non-OPC)

* Tumor PD-L1? status (<1% vs 21%)

™

Nivolumab
3 mgkg Q2W
+
Ipilimumab
1 mg’kg Q6W

EXTREME regimen®
Cetiuximab + cisplatin/carbopiatin + 5-FU
Q3W for 6 cycles followed by
celuximab® monotherapy Q1W

Until disease
progression,
unacceptable
toxicity, or
2 years for
nivolumab +
ipdimumab

e Prior chematherapy (yes vs no} o
Primary endpoints Secondary endpoints Exploratory endpoints
indepeniently Yested) + 0SinPD-L1CPS 21 + PFSand ORRDOR in PD-L1 CPS 21
* OSinall randomized «  PFS by BICR (all randomized, PD-L1 CPS 220) +  Patent-reported outcomes
+ 0SinPD-L1CPS* 220 +  ORR/DOR by BICR (all randomized, PD-L1 CPS220) + Salety

* Datermned by the PO-L1 $HC 26-8 phanrDx as3say (Dako) ! Intiel cetuxmab dosa of 400 mgin? ance anty, than catmab 250 myim? Q1W plus dsplatn 100 mgim?
of carbeplatin AUC 5 on day 1, sius Tuoruraal 1,000 mgin'id foe 4 days foe € cydes (Q3W) * Cetocmad 250 maim? Q1W, Q2W manteninca was allowsd per local

presarbing information.  Pan of slatehoal 2590 higramy,
1. Agirs A ot ol 2021 ESMO 2021, Atstract LBA3G,




Primary Endpoints:
0S With Nivolumab + Ipilimumab vs EXTREME'

All Randomized PD-L1 CPS 220
Wivelumat + lplimumat EXTREME Nivolumab + Ipilimumab  EXTREME
1 (= AT wakrsy 100 in = 185] in = 178]
Medan 08" mo 134 138 adisn CS® ma ITA Mg
B0 - HRL (57 8% CIF: P 0,05 (0.80-1.13) 4951 80 - HR ($7.51% CIF; P 0.78 {0561 3% 0468
L B0 0 1
F &
- i -
i | L7}
o) [ 0
40 | 401
I
; :
20 | i 20
i [}
[}
]
: ; EXTREME
ﬂ- L] ) L L) ) ) ) |. ) L] ] L] ) L] T Li T 1 ﬂ 1
0 6 12 18 M 3N ¥ 42 48 54 0
Time, months Time, months
No. atrigk 4 Me. at rist e
NIVO+IPI4TZ 380 254 180 144 106 S8 32 B 0 MVOsPItES WT 1 B T4 80 3 2 4 @
EXTREME4TS 366 265 W7 12 88 4 2 6 0  ExTREMEYE 135 W T 6 40 ¥ 12 3

Minimum fellew-up: 27.3 manths.

PO5% O & 12.1-15.0 [nholumad + iptbmemab)end 12.6-15.2 [EXTREME) ¥85% Gl = 13.8-22.0 [pivikemab + jubmursab) aed 12 3160 (EXTREME]
sCenlidance intervais ane adusied hased on the tnal @ lewsls for aach prmary endpoint

1. Agins A al &l 21 ESMD 2021. Alslac LEAY,



’.) Check for updates

Low-Dose Immunotherapy in Head and
Neck Cancer: A Randomized Study

11O

Vijay Maruti Patil, MBBS, MD, DM*; Vanita Noronha, MBBS, MD, DM*; Nandini Menon, MBBS, MD, DNB*; Rahul Rai, MBBS, MD*;
Atanu Bhattacharjee, PhD?; Ajay Singh, MBBS, MD, DM*; Kavita Nawale, PDCR"*; Shweta Jogdhankar, MSc’; Rupali Tambe, BCom’;
Sachin Dhumal, BHMS'; Riddhi Sawant, PDCR*; Mitali Alone, MSc’; Devanshi Karla, MSc®; Zoya Peelay, MSc’; Shruti Pathak, MSc*;
Arun Balaji, MASLP*; Suman Kumar, MBBS, DNB*; Nilendu Purandare, MBBS, DNB*; Archi Agarwal, MBBS, DNB*;

Ameya Puranik, MBBS, DNB®; Abhishek Mahajan, MBBS, DNB*; Amit Janu, MBBS, DNB*; Gunjesh Kumar Singh, MBBS, MD, DM*;
Neha Mittal, MBBS, MD®; Subhash Yadav, MBBS, MD®; Shripad Banavali, MBBS, MD*; and Kumar Prabhash, MBBS, MD, DM*

y1.10d 0. il}u[._‘.

. Until confirmed PD
Nivolumab 20mg [Vg3weeks + MC(N=76) —_ or Toxicity

Relapsed -recurrent or newly
dlagnosed advanced HNSCC bemg MC-methotrexate 15 mg/m2 PO weekly, celecoxib 200

treated with palliative intent with mg PO
ECOG PS 0-1

Primary endpoint — 1 yr survival

daily and erlotinib 150 mg PO daily(N=75)

J Clin Oncol 41:222-232 ; 2022



0S (probability)

Median follow up — 10.6 months
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ICI - recurrent /metastatic HNSCC

15T line treatment — Pembro and low dose Nivo
2" [ine — Pembro and Nivo
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Anti EGFR agents
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DEBIO 1143: Study Design

Unresected LA SCCHN
« Stage lll, IVa, or IVb Xevinapant + CRT

disease of the oral Xevinapant 200 mg/d oralty days 1-14 Q3W x 3 cycles
+ Cisplatin 100 mafm* IV Q3W x 3 cycles + IMRT 70 Gy

cavity, oropharynx, (2 Gy/d, 5 diweek for 7 week)
hypopharynx, or

larynx (T22, NO-3,
il Placebo + CRT
= SmOkmg hlStOl'y of Matched PBO orally days 1-14 Q3W x 3 cycles

>10 pack-years + Cisplatin 100 mg/m-<IV Q3W x 3 cycles + IMRT 70 Gy
(2 Gyid, 5 diweek for 7 wk)

Stratification Factors Primary endpoint
» Stage (NO-N1 vs N2-N3) * LRC rate at 18 months from end of CRT

*  Primary tumor site Selected secondary endpoints

(OPC vs non-OPC: if OPC, « PFS, OS, DOR, Safety
by HPV-16 status)

Sun XS el al. Lancet Oncol, 2020.21:1173-1184, Bourhis J et al. Ann Oncol, 2022,33(supp! 7). S808-SB69




DEBIO 1143: Qutcomes

PFS (3-Year Analysis) 0S (5-Year Analysis)
- Xevinapand + CRT {n = 48) PE0 = CRT {n = 43}
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Sun X5 et al. Lancst Oncol. 2020:21:1973-1184. Bourhis J st al. Ann Omool. 2022 33(suppd Ty S804-5B69




DEBIO 1143: Safety

Xevinapant + CRT (n = 48) PBO + CRT (n=47) + Late toxicities were

recorded 73% of
patients in the
Mucositis xevinapant + CRT

Grade 12 Grade3  Graded Gade1-2 Grade3  Graded

treatment arm and
Dyspnagle 66% of the PBO +
— ) CRT arm

Neutropenia

ALT increasad

TEAE! freatment-emargent AE
Sun XS et al Lancet Oncol. 2020.21:1173-1184




Xevinapant/PBO + CRT in LA-SCCHN: TrilynX

Study Design
// \\
N=700
Phase 3 (ongoing)

Eligibility criteria:

+ Histologically
confirmed,
unresected, locally
advanced SCCHN

« Stage IIl, IVa or
IVb tumour of the
oropharynx (HPV-
neg),
hypopharynx, or
larynx

« ECOGPSOor1

« Xevinapant 200 mg/d

Aedopeiantd

(days 1-14, Q3W for
3 cycles)

+ Cisplatin 100 mg/m?
Q3W for 3 cycles —J
(cay 2)

* IMRT 70 Gy (2 Gy/d,
Sd/wk for 7 wks)

+ Xevinapant 200 mg/d
(days 1-14, Q3W for
3 cycles)

« Matched PBO (days

1-14, Q3W for 3

cycles) —>
» Cisplatin 100 mg/m?

Q3W for 3 cycles

(day 2)
* IMRT 70 Gy (2 Gy/d,

Sd/wk for 7 wks)

- Matched PBO (days
1-14, Q3W for 3
cycles)

Primary endpoint
« EFSbyBIRC

Secondary

endpoints

« OS

* DOR

* PFSbyBIRC

« ORRLRC
Safety
HRQOL

Clinicaltrials.gov: NCT04459715.
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GORTEC 2015-01 (PembroRad) Randomized Trial
in Cisplatin-Unfit Patients'

/ .
Stratification Cetuximab

+ Nstage (NO-1 vs N2-3) | 400 g%'n; !'?na;qi:egei?se +
+ p16 status and tumor site ' g/m® weekly

* OPC p16+ vs OPC- or non-OPC
Pembrolizumab

In both arms: I 200 mg/m? Q3W during RT
IRMT (69.96 Gy in 33 fractions) i

Conclusions
* No difference in LRC
+ No differences in PFS or OS

1. Bourhis J &t ol Ann Cnced, 200031 suppl 4151168




Progression-free surdval
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ORIGINAL ARTICLE

Pembrolizumab versus cetuximab concurrent with radiotherapy in patients
with locally advanced squamous cell carcinoma of head and neck unfit for

cisplatin (GORTEC 2015-01 PembroRad): a multicenter, randomized, phase Il
trial

¥ Taa' , L Blau™', ¥ S Sun’, C. Sire', L Martin®, M. Alfonzi”, 1. B. Provast’, A, Pladecta”, C. Lafomnd, 1. B, Towurani' ",
1. Miroir’, M. C. Kaminsky ', A. Coutte’”, . Liem"", E. Chautard”, E. Vauleon'”, F. Drowet’”, A. Rufer’, J. F. Ramaa' ",

G, Wak=i"", A, Péchery®, M. Wanneveich'”, . Guigay'™, A. Aupérin®™ & J, Bourhi=™""
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W) Check for updates

® Pembrolizumah With or Without

= Chemotherapy in Recurrent or Metastatic Head
= and Neck Squamous Cell Carcinoma: Updated
- Results of the Phase Ill KEYNOTE-048 Study

= Hevin J. Haringion, PhD*; Barbara Burtness, MD™; Richard Greil, MD™; Denis Souliéres, MD*; Maketo Tahara, MD®;
~= Gilberta de Castra Jr, MD"; Amanda Payri, MD?, lrene Brana, MD®; Meus Basté, MD®; Prakash Neupane, MD'; Ase Bratland, PhD'';
¥ Thorsten Fusredes, MD'2 Brett G. M. Hughes, MBRS'S; Ricard Mesia, PhD'™; Nuttapong Ngamphaiboon, MD'S; Tamara Rardordf, MO

Wan Zamaniah Wan ishak, MD"'. Jianxin Lin, M5'"; Burak Gumusca, MD*®; Ramona F. Swaby, MD'; and Danny Rischin, MD'™"

J Clin Oncol 41:790-802;2022

W) Check for updates

J Clin Oncol 40:2321-2332;2022.

(3]

el

Pembrolizumab Alone or With Chemotherapy

= for Recurrent/Metastatic Head and Neck

Squamous Cell Carcinoma in KEYNOTE-048:

= Subgroup Analysis by Programmed Death
= Ligand-1 Combhined Positive Score

Barbara Burtness, MD'; Danny Rischin, MBBS, FRADP, MD™; Richard Greil, MD"; Denis Souliéres, MD, M5c, FRCPCY;

Makolo Tahara, MD, PhD®; Gilberto de Castro Jr, MD, PhD% Amands Psyrri, MD, PhD™; lrene Brana, MD, PRD®; News Baitdé, MD®
Prakash Meupane, MO®: Ase Bratland, MO, PhD'"; Thorston Fusreder, MD'': Brett G.M, Hughes, BSc, MBBS'®; Ricard Maesia, MO
Huttapong Ngamphalbeon, MD'™; Tamam Rordorf, MDY Wan Zamaniah Wan Ishak, MD"; Joy Ge, PhOY; Ramona F, Swaby, MO
Burak Gumuscu, MD, PhD*"; and Hewin Harringion, MEBS, PR, FRCP, FRCR'®



Mechanism of action

EGFR, HERZ, TGFar
HER3, or HER4 Interleukin.g
« brar
EGF NRGS NRGs 2 Viazas VEGT
TP Bcellulin - |
Arnphiregulin HB.-EGF "
dcellulin .
HB-EGF ) |y .

Epiregulir . HER 4

l-tﬂroph-.r c;\o-"lfir_ !A;;:xndr.

o

Tyrosine kingse \ : MAPK | -
__domains ’

— | 0
— YRy
Cell proliferation
Coll survival
Invasion and

Plasma
membrane

Cvtoplasm

N Engl J Med 2008; 358:1160-1174




Anti EGFR drugs

Extracellular

,Receptor-spacific :
PR region

a’ ligand

% monoclona

Cell membrane
antibody ,

" Cytoplasm

EGFR-TKIs

F
Inhibition of cancer-cell proliferation and invasion, metzstasis,
and tumor-induced neoangiogenesis

Induction of cancer-cell cycle arrest and potentiation of antitumor
activity of cytotoxic drugs and radiotherapy

- MOA

N Engl J Med 2008; 358:1160-1174
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