Nasopharyngeal carcinoma (“NPC”)
2019
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Nasopharynx: the space behind your nasal
passages and above your throat
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A brief history of systemic treatment for NPC

Otolaryngology. 1978 Sep-Oct;86(5)0RL-780-3.

1978 Cis-platinum chemotherapy in head and neck cancers.

Jacobs C, Bertino JR, Goffinet DR, Fee WE, Goode R

“ Cis- platinum... was effective in reducing

tumor bulk in 75% of the patients [with head and neck cancers] o

Am J Clin Onceol. 1958 Aug;11(4):427-30.
1988 Excellent response to cis-platinum-based chemotherapy in patients with recurrent or previously

untreated advanced nasohaneal carcinoma.

Al-Ko urain‘_-.-ﬂ‘. Crissman J, Ensley J, Kish J. Kelly J, Al-Sarraf b.

# Author information

“An overall response of 75 % and a complete response of 50% were achieved by
induction chemotherapy [mostly CDDP + 5FU]...Four patients were treated with
concurrent cis- platinum and radiation therapy... response of 100%...”




Who gets NPC?

Age standardized incidence rate (per 100 000)
J==1.7 J[1.7-3.0] B3 [3.0-3.5] W [3.5-10.0] 1N > 10.0
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The most often cited trial in thq
Al- Sarraf et al. INT-0099

XRT

versus

CDDP (100 mg/m2x3)
+XRT
=>PF x 3

Fig3. Overall survival for randomized patients on RT only and combined

CT/RT. Al-Sarraf et al. JCO1998;16:1310-7.
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Chen et al .
CDDP+XRT +/- PF

Overall survival (%)
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B oo e izl CDDP weekly + XRT
p=0-32
di=1 versus
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0 b 12 18 24 30 36 42 A8 54 60 CDDP weekly + XRT

2499 244 235 218 184 132 83 59 19 1 => PFx3
248 241 227 191 126 84 Chen et al. Lancet Oncol 2012;13:163-71.

Concurrent : CDDP 40mg/m2 weekly x 7. Adjuvant: CDDP 80 mg/m2 + 5-FU 4 g/m2 g 28d x 3



Overall survival (%)
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— ICand CCRT
w— CCRT

3 year OS: 92% versus

HR 0-59 (95% Cl 0-36-0-95), p=0-029

Induction chemotherapy plus
concurrent CDDPXRT versus concurrent
CDDPXRT alone in locoregionally
advanced NPC: a phase 3 RCT.

TPF “lite”

TPF “lite”=
CDDP 60 mg/m?2

239 (O)
241 (0)

1
12

231 (0)
234 (1)

T 1
24 36

220(1) 189 (16)
224(1) 197 (22)

docetaxel 60 mg/m?2
5- FU 600 mg/m2/d d1-5 IVCl

81 (100)
80 (112)

CDDPXRT= CDDP 100 mg/m2 g 21x 3

Sun et al. Lancet Oncol.
2016 Nov;17(11):1509-1520



So.. What is new in 2019 in NPC treatment?



Chenetal., ASCO 2019 Abst 6004 :
PF > CDDPXRT versus CDDPXRT in LRA NPC, 476 pts. long term results

— IC+CCRT
— CCRT
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5-yr OS 77% vs 81%
HR 0.70 (95% CI 0.50-1.00), P=0.045
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HR 0.65 (95% CI 0.48-0.88), p=0.005

T T T 1
84 9% 108 120

T T T 1
84 9 108 120

“PF” = CDDP 80 + 5FU 800x5, two cycles

“CDDPXRT” = CDDP 80 x 3 + XRT, 2DRT or IMRT




Ma et al., ASCO 2019 Abst 6003:
GP > CDDPXRT versus CDDPXRT in NPC.
Primary endpoint FFS , secondary incl. OS

80 A 80 1

70 A 70 -
60 A 60 -

o FES =1 05

30 30 1

20 { 3-y FFS: 85.3% vs. 76.5% 20 4 3-y 0S: 94.6% vs. 90.3%

10 1 HR 0.53 ( 95% CI 0.36-0.80), P = 0.002 10 { HR 0.47 ( 95% CI 0.27-0.83)
0

Failure-free survival (%)
Overall survival (%)

0 12 24 36 48 Y 03 12 24 36 48
Number at risk Time after randomization (months) Number at risk Time after randomization (months)
GPIC+CCRT 242 (8) 234 (18) 215 (8) 146 (3) 93 (0) GPIC+CCRT 242 (1) 241 (4) 236 (7) 162 (4) 100 (2) 36

CCRT 238 (18) 217 (21) 194 (15) 130 (8) 73 (3) CCRT 238 (2) 232 (11) 219 (9) 152 (9) 87 (4) 29




Compliance: mean relative dose intensity

Majority of the @xperimental arm received 2# of concurrent CDDP

L L]

Induction chemo (%) ? Concurrent cisplatin (%)
95.6 93,5 100 97 95.4 m

C1 c2 c3 c1 c2 c3
GEMCITABINE CISPLATIN uIC+CCRT = CCRT




Evolution

ADJ 2012
: TPC 2016
it e i  PF 2018

12 D4 36 48
Time after randomization (months) | GC 2019
BENEE CCRT 2420 (1) 2241 (4) 2286 ) (7)1°462°) (4)°11007) (2) 23619
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What are we doing about NPC? LOTS!
Standard treatment cures many but not all patients.
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3 year OS: 92% versus 86%

HR 0-59 (95% Cl 0-36-0.95), p=0.029

| T T
12 24 36

239(0) 231(0)  220(1) 189(16)  81(100) 2(77)
241(0)  234(1)  224(1) 197(22) 80(112) 4(75)

What we can expect with sequential chemoRT in

2019: TPF lite as an example. sun et al. Lancet Oncol.
2016 Nov;17(11):1509-1520

National Comprehensive
NCCN | Cancer Network®

Clinical trials (preferred)

or

Concurrent systemic therapy/RT"9
followed by adjuvant chemotherapy'

or

Induction r.:he.mt::ther.r:lr.ly,fg h followed by
chemo/RT"9

or

Concurrent systemic therapy/RT"9 not
followed by adjuvant chemotherapy




Patient- specific customized treatment :
EBV DNA in blood as biomarker

Post-treatment
Pretreatment EBV DNA Observe

EBV DNA P
IMRT Undetectable ‘

0G EBV
2 B w/ﬁ N

+
Gri CDDP
\m\ + 5FU x3
Weekly Detectable
WHO CDDP EBV 2 N1 PE
-l . (ph 2
TS\ Gemcitabine+
Paclitaxel x 4

NRG HNOO1 clinical trial




That's it?
In 2019 the best you have is conventional

chemotherapy?

* When are we going to explore frontiers beyond cytotoxics?
FDA approval dates:

5-Fluorouracil [1962
cisplatin 1978
paclitaxel 1992
gemcitabine 1996

AD Colevas MD




Immunotherapy for curable NPC:
The present wave of trials:

* Open ChemoRT trials with PD-I1 or PD-1 directed MOABS
* UCSF, SYSU, Taiwan

* NCI Clinical trials planning meeting in NPC:
NPC Trial Proposal 3 (Hybrid Design)

: ” Complex Trial: Least favored
ntegral:

Detectable
Pre-treatment
EBV DNA

Obta n
Post- lnductlon EBV DNA

J Natl Cancer Inst. 2019 Mar 26.
Sl i 4 PMID: 30912808

Post-Induction
Adjuvant
10

Obtain: 4 week EBV DNA;
“Other” markers; Also post-
treatment markers

Obtain Baseline:
PD-L1
Tumor mutation burden
“Other” Markers



What causes NPC?
Epstein- Barr Virus ( “EBV”)

a EBV electron micrograph b EBV genome: latent genes
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EBNA1 functions relevant to cancer:

* Viral gene expression regulation

*  Extrachromosomal replication

* Maintenance of EBV episomal genome
*  CONSISTENTLY expressed in NPC
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Nature Reviews | Cancer




New options for NPC patients at Stanford:
target the EBV virus machinery, “EBNA1”

ORC
CDCé6

hRAP1 hRAP1
m"ru TRF-1/2
ACTAACCCTAATT oTT AATTAGGGTTAGT

)
Maintenance 210 Replication

Transcription
7421 8042 8021 9133

— I HHH——

rFaraa
FR: Family of Repeats DS: Dyad Symmetry

20 x 30 bp 4x30bp

GGGTATCATATGCTGACTGTATATGCATGAGGATAGCATATGCTACCGGATACAGATTA
30 bp

VK 2019, an EBNA1 specific inhibitor drug




New options for NPC patients at Stanford:
Stimulate a patient’s immune cells to attack EBV containing
cancer cells. “ Auto-”

-~ EBV
Q}J antigen

N j\ PBMCs are
k ‘ stimulated with

- autologous LCLs

that present EBV o il
Blood draw from PBMCs antigens EBVSTs are ex vivo

patient isolated from activated and expanded
blood proliferate EBVSTs

Tessa clinical trial




New options for NPC patients at Stanford:
Treatment of EBV+ nasopharyngeal carcinoma with banked
EBV-specific cytotoxic T cells “OFF THE SHELF “Allo-"

ex vivo Generation of EBV-specific CTL

) EBV-specific T Cell
B Allo-reactive T Cell

B Cells ~ |
| TCells ™=
EBV strain

-
B 95.3 " Sensitization, Expansion and Selection

4
ACY Post Culture Evaluation
—— EBV reactivity
Irradiation i
HLA restriction

Lack of Allo-reactivity

EBV-BLCLs EBV-BLCLs Microbial Sterility

Bttt | o Wt i
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Atara clinical trial




Wrap up for NPC

* There are many CURATIVE options for patients with locoregionally
advanced NPC

* Treatments are evolving and blood EBV DNA may be biomarker.

* Hope of replacing standard chemoRT approaches include:
* Novel targeting of EBV machinery, such as EBNA1 inhibitors
e “ALLO” T cell immunotherapy , EBV specific
« “AUTO” T cell immunotherapy, EBV specific




How treatment options for recurrent /

metastatic SCCHN have changed on 2019

e Results from immunotherapy and immunochemotherapy trials
 Alternatives to EXTREME

* Virally targeted strategies beyond NPC



SOC for R/M SCCHN at the dawn of 2019:

1

OS by HPV Status2

FI rst Ilne : EX * Nivolumab demonstrated survival benefit in patients with HPV-positive and HPV-negative tumors,
(NEJM 2008;359:1116-27) with comparable HRs for risk of death vs IC

HPV-Positive HPV-Negative
Second line: Medianos | HR

Median OS HR

(95% CI), (95% CI) (95% C1)

Nivo | 7.7 (4.8, 13.0) 0.59

Nivo | 9.1(6.5,11.8) 0.60

Nivolumab 70 1 ) 70

(NEJM 2016;375:1856-1867)

6.5(3.9,8.7) | (0-38,0.92)

0 T T T T T T T T T T T T 1 0 T T T T T T T T T T T T 1

0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30 33 36 39
No. at risk Months No. at risk Months
Nivo 64 50 40 31 23 17 16 13 12 11 7 6 3 0 Nivo 56 38 34 24 22 19 16 15 13 8 4 2 0 0
IC 29 20 13 9 8 4 2 1 1 1 1 1 0 @9 IC 37 28 18 11 5 4 4 3 2 1 0 0 0 0

o O O
O aHPV testing was required only for patients with OPC; symbols represent censored observations FROM: Ferris et al. AACR annual meeting 2018 (o]




Big Splash in R/M SCCHN, ASCO 2019:

KEYNOTE-048 Study Design (NCT02358031)

Criteria

» SCC of the oropharynx,
oral cavity, hypopharynx,
or larynx

* R/M disease incurable by
local therapies

- ECOGPS0Oor1

» Tissue sample for PD-L1
assessment?

* Known p16 status in the
oropharynx®

Stratification Factors

* PD-L1 expression?
(TPS 250% vs <50%)

* p16 status in oropharynx
(positive vs negative)

» ECOG performance status
(0vs 1)

‘Assessed using the PD-L1 IHC 22_03 pharmDx assay (Agilent). TI_:’S = tumo_r_p_roportion score = % of tumo_r cells with membranous PD-L1 expression.

T s s

Pembrolizumab
Monotherapy

Pembrolizumab

+ Chemotherapy

EXTREME

Pembrolizumab 200 mg Q3W

for up to 35 cycles

Pembrolizumab 200 mg +
Carboplatin AUC 5 OR
Cisplatin 100 mg/m? +

5-FU 1000 mg/m?/d for 4 days

for 6 cycles (each 3 wk)

Cetuximab 250 mg/m? Q1W< +
Carboplatin AUC 5 OR
Cisplatin 100 mg/m? +

5-FU 1000 mg/m?/d for 4 days

for 6 cycles (each 3 wk)

Fnn B P

Pembrolizumab
200 mg Q3W

for up to
35 cycles total

Cetuximab
250 mg/m? Q1W




Why is this not yet published? My guess ITEM 1:

Statistical Considerations

Overall alpha controlled at one-sided 2.5% across all comparisons

PvsE
OS Superiority
Total Pop.

P+CvsE
OS Superiority
CPS 220

P+CvsE
OS Superiority
CPS 21

Hypotheses in top row tested first and in parallel

Remaining hypotheses tested only if the hypothesis immediately
above was positive

Prespecified analysis plan allows alpha from successful
hypotheses to be passed to other hypotheses




Pembro plus chemo vs EXTREME: OS

© 0S, P+C vs E, Total Population

Events HR (95% CI)
Pembro + Chemo 76% 0.722

| 12 Eate EXTREME goy,  (0-60-0.87)
153.0%

143.9% i 24-mo rate

29.4% 36-mo rate

Median (95% CI)
13.0 mo (10.9-14.7)
10.7 mo (9.3-11.7)

No. at risk
281 227 169 122 94 77
278 227 147 100 66 45

aAt IA2 (data cutoff date: Jun 13, 2018): HR 0.77 (95% CIl 0.53-0.93).
FA (data cutoff date: Feb 25, 2019).




Pembro plus chemo vs EXTREME: OS

& OS, P+C vs E, T8> 0pttatiosn

Fwents  HR((E5%C1)

e e AV z
AW 5 4Fe ' |
12-mo rate EXTRENE BO% Y e
53.0%
43.5% 24-mo rate
29.4% 36-mo rate
22.6%

Median (95% Cl)
13.0 mo (10.9-14.7)
10.7 mo (9.3-11.7)

10 15 20 25 30 35 40 45
Months
No. at risk
2?‘8 "?” 147

*AtAA2 (ddta wotoffodates Uthe 1320 08)y HIR Oy 13| (OSF
FA (data cutoff date: Feb 25, 2019)




Pembro vs EXTREME: OS

@ OS, P vs E, Total Population

Events HR (95% CI) P
79%  0.83(0.70-0.99) 0.01992

Pembro alone
12-mo rate EXTREME 88%

48.7%
144.4% 24-mo rate
27.0% 36-mo rate

| 18.8% 13.7%
10.0% Median (95% CI)

11.5 mo (10.3-13.4)
10.7 mo (9.3-11.7)

"”uu_.,,_u_l_'.m_

10 15 20 25 30 35
Months

No. at risk
301 226 172 125 99 75

300 245 158 107 2 51

aNot statistically significant at the superiority threshold of P = 0.0059.
FA (data cutoff date: Feb 25, 2019).




Pembro vs EXTREME: OS

@ OS, P vs E, CRS |IZdpodatiasaoo

Events HHR (5% @)
Pembro alone 72% 0.3 (0.20-0.99)°

12-mo rate EXTREME 88%
56.2%

44.8% 24-mo rate

23.9% 36-mo rate

19.8% 29.7%

Median (95% Cl)
11.3 mo (10.5-13.3)
10.7Z mo (9.8-11.8)

10 15 20 25
Months

No. at risk
307 103 172 125 93
288 208 138 23] Z8
AL A2 (datleatiytoff) dates dunt 18¢ 2008)1 HR/ QLGS (95% €10 4 5-0088)
FA (data cutoff date: Feb 25, 2019).




Why is this not yet published? My guess ITEM 2:

* Glaringly obviously omitted:

* How much of OS benefit in total population within the CPS >
20% group? Look at 0-20% CPS group

* Pembro versus Pembro plus chemo?
* The data needed for the above analyses are known to Merck

* Write to Merck and ask. Don’t accept “ these were not
prespecified endpoints”



Cherry on top: “ chemo versus EXTREME”

Can we stop using and EXTREMELY toxic regimen in R/M SCCHN?

TPExtreme study design (NCT 02268695)

KEY ELIGIBILITY CRITERIA

- R/M HNSCC
not suitable for
locoregional treatment

—> Age 18-70 years
- PS0-1

- Creatinine clearance
>60 mL/min

—> Prior cisplatin
<300 mg/m?

— No Anti-EGFR for 1 year

MINIMIZATION FACTORS
- PS

— Metastatic status

- Previous cetuximab
— Country

PRESENTED AT: 2019 ASCO

ANNUAL MEETING

N =270

N =269

TPEXx

(Experimental arm)

4 cycles Q3W CT

CISPLATIN = 75 mg/m? IV
DOCETAXEL = 75 mg/m? IV
CETUXIMAB -» 400 mg/m? (loading dose), then
250 mg/m? IV weekly
+ G CSF after each cycle

PRESENTED BY: Prlo&l GUIGAY

[ —

— Maintenance
cetuximab 250 mg/m?

— WEEKLY
— until progression
or unacceptable toxicity

——

— Maintenance
cetuximab 500 mg/m?

—EVERY 2 WEEKS

— until progression
or unacceptable toxicity



TPC versus EXTREME: OS and toxicity

______________________________________

Most frequent AEs grade > 3

i -
1year 2years 3years MedianOS
58.5%  28.6%  20.1%  14.5 months g
08 4 56 0% 71 0% 12 .39%, 13.4 months .
.0% : ) 1 4 mont i
35% H
06 -
TPEX 0%
5% | BBA% £
04 - 20% i
15%
02 10% 9%
' 5% 'I
0%
0 T T T T T T T 1 {\\rb ('\\'b \oﬂ\ ('\\fb
: 0 6 2 18 24 30 3% 4 agfonths & & & \3@& &
| . QP () & &
| At risk < < N ooéé)
269 215 153 83 48 35 19 7 & &

Survival HR 0.87, p=0.15

= EXTREME m TPEX

Most frequent AEs were seen in > 5% of the w

36% pts had grade 24 AEs during CT vs
in (p<0.001)




A modest proposal:

There is an excellent data- supported rationale for treating R/M SCCHN
patients with CPS > 20 with :

Platinum
Taxane
Pembrolizumab
+/- Cetuximab

As a first line strategy.
It will cost a fortune.




END




