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disclaimers

= the views presented are personal and may not be
understood or quoted as being made on behalf of or
reflecting the position of AEMPS, EMA or one of 1its
committees or working parties

» data presented have been sourced from European Public
Assessment Reports (EPARs) and published Literature



EU-approved immunotherapies™ o
1n melanoma

» ipilimumab: YERVOY is indicated for the treatment of
advanced (unresectable or metastatic) melanoma in adults

* nivolumab: OPDIVO as monotherapy is indicated for the
treatment of advanced (unresectable or metastatic)
melanoma in adults

= pembrolizumab: KEYTRUDA as monotherapy is indicated for
the treatment of advanced (unresectable or metastatic)
melanoma in adults
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nivolumab dossier e

OPDIVO as monotherapy 1is indicated for the treatment of
advanced (unresectable or metastatic) melanoma in adults

based on 2 pivotal phase 3 R(CTs:

"CheckMate 066: nivolumab vs. DTIC in patients with previously
untreated, unresectable or metastatic melanoma

*CheckMate 037: nivolumab vs. physician’s choice (DTIC or
carboplatin/paclitaxel) in advanced melanoma patients who
have progressed following anti-CTLA-4 therapy



CheckMate 066 e

Study CA209066: Phase lll, Randomized, Double-Blind Study of Nivolumab vs. DTIC
in Subjects with Previously Untreated, Unresectable or Metastatic Melanoma

Primary Endpoint
* OS in BRAF wild-type

Phase lll Trial
Untreated, Unresectable St Il or St IV Melanoma

N=410 Secondary Endpoints
| - PFS
\ 7 v . ORR
( Dacarbazine \ ( Nivolumab \ « PD-L1 as biomarker
1000 mg/m? IV 3 mg/kg IV « HRQoL
Q3W Q2W
Key Eligibility Criteria
OR Matching OR Matching + Untreated, unresectable St Il or St [V
Placebo Placebo melanoma
k A o k /a3 ) « ECOG PS <1
Treat until progression, unacceptable toxicity, * Known BRAF wild-type per regionally
withdrawal of consent, or study end acceptable mutational status testing

* No identified, indeterminate, or unknown
BRAF status

* Tumor tissue from an unresectable or
metastatic site

Overall Survival (OS)
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Q 3 & 9 12 15 18 21 24 27 30
Overall Survival (Months)
Number of Subjects at Risk

MNivolumab

210 186 171 154 143 135 111 21 30 4 0
Dacarbazine

208 179 146 122 92 76 60 38 16 1 0

Nivolumab (events : 80/210), median and 95% CI : NLA. (23.13, N.A.)
Dacarbazine (events : 139/208), median and 95% CI: 11.17 (9.56, 12.98)

Hazard Ratio (Nivolumab over Dacarbazine) and 95% CI (1): 0.43 (0.33, 0.57)
Stratified log-rank p-value: <0.0001



@
&*CDDF

[ ]

CheckMate 037 e

« Study CA209037: Phase lll Study of Nivolumab vs. Physician’s Choice (DTIC or
Carboplatin/Paclitaxel) in Advanced Melanoma Patients who Have Progressed
Following Anti-CTLA-4 therapy

Co-Primary Endpoints and analysis:

Phase [lI Trial » ORR (IRC): 120 nivolumab-treated subjects
Unresectable St Il or St IV melanoma with a minimum of 6 months fO”OW'Up
R + OS: All patients (286 events) comparative
analysis
Secondary Endpoints
DTIC 1000 mg/m? IV . PFS

Q3w . .

OR Nivolumab * PD-L1 as a biomarker

T~ 3 mg/kg IV Q2W « HRQoL

Carbo AUC 6 IV Q3W
+

Pac 175 mg/m21V Q3W

Key Eligibility Criteria
* Unresectable St Ill or St IV melanoma

« ECOG PS <1
Treat until progression, « RECIST defined progression during or after
unacceptable toxicity, or <2 prior treatment regimens
withdrawal of consent - BRAF WT: progressed post anti-CTLA-4
treatment

o ) - BRAF V600 Mutation Positive: progressed
SOAPIITETS GINK Emel O post-treatment with a BRAF inhibitor in
addition to anti-CTLA-4 therapy

* PD-L1 and BRAF status and prior anti-CTLA-4 best response were  « Known BRAF status
used as stratification factors



CheckMate 037 (ORR) co

Group A Group B
N=120 N=47
Best overall response, n (%)
Complete response (CR) 4 (3.3) 0
Partial response (PR) 34 (28.3) 5 (10.6)
Stable disease (SD) 28 (23.3) 16 (34.0)
Progressive disease (PD) 42 (35.0) 15 (31.9)
Unable to determine (UTD) 12 (10.0) 11 (23.4)
Not reported 0 0
Objective Response Rate (ORR), n (%) 38 (31.7) 5 (10.6)
95% exact CI? (23.5, 40.8) (3.5, 23.1)
ORR difference 21.0
95% CIP (6.8, 31.7)

Column header counts and denominators are the number of treated subjects randomized as of 09/10/2013.
a. Clopper-Pearson confidence interval for the overall response rate in the group.
b. Newcombe Score confidence interval for the risk difference between Group A and Group B.



CheckMate 037 (PFS)

Figure 4.3.2-2: Kaplan-Meier Plot of Progression-free Survival per Investigator in All
Randomized Subjects - CA209037

Probability of Progression Free Survival

0 3 6 9 12 15 18 21

Progression Free Survival per Investigator (Months)

Number of Subjects at Risk
NIVOLUMARB

272 139 103 69 32 14 4 0

INVESTIGATOR'S CHOICE

133 46 24 11 2 0 a 0

* NIVOLUMAB (events : 187/272), median and 95% CI : 3.42 (2.43, 4.90)

INVESTIGATOR'S CHOICE (events : 85/133), median and 95% Cl : 2.69 (2.17, 3.71)

' Hazard Ratio (NIVOLUMAB over INV CHOICE) and 95% CI (1): 0.74 (0.57, 0.97)

EUROPEAN MEDICINES AGENCY



CheckMate 037 (0S IA) e

Figure 4.3.1.2-1: Kaplan-Meier Plot of Overall Survival in CA209037

1.0

0.91

0.81

0.71

0.61

0.5

0.4+

Probability of Survival

0.3

0.2

0.7

0.01

1 T T 1 1 T T T
1] 3 B 9 12 15 18 ey

_ _ Owerall Survival (Months)
Number of Subjects at Risk

NIVOLUMAB

272 230 207 173 98 48 11 0
INVESTIGATOR'S CHOICE

133 118 89 a5 40 17 1 0

* NIVOLUMAB (events : 121/272), median and 95% CI : 15.47 (12.39, N.A.)
G - j - 1.50, N.A.)

Hazard Ratio (NIVOLUMAB over INV CHOICE) and 95% CI (1): 0.93 (0.68, 1.26)
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CheckMate 037

* antitumor activity (ORR)

PFS benefit
= 0S no benefit shown

= > deaths with nivolumab in first 6 months

e onset of mechanism of action?

WHY ?

e imbalances in prognhostic factors?



Onset mechanism of action

Study CA184024 (Ipi + DTIC vs DTIC)

1.0 4

SUBJECTS AT RaSK
Dwipi 250 230 1S 181 15T 131 14 14 ™ BS S T4 68 E1 55 56 56 = 41 n 7 10
D+Pac 252 29 190 160 136 N6 89 ™ T2 B 56 a7 L] a2 a2 37 S 3 26 19 " 7

———— Dacarbazine + 10 mg/kg Iplimumab = = == Dacarbazine + Placebo

OO CENSORED &EE CENSORED
GROUP # OF DEATHS / # OF SUBJECTS MEDIAN (25% CI)
Dacarbazine + 10 mg'kg Ipilimumab 106/250 11.17 (0.40 - 13.80)
Dacarbazine + Placebo 218252 90.07 (7.75 - 10.51)

EUROPEAN MEDICINES AGENCY



CheckMate 037

Probability of Survival

0.31

0.2

0.1

0.0
T T | T T | U

3 6 9 12 15 18

) ) Overall Survival (Months)
Number of Subjects at Risk

NIVOLUMAB

230 230 207 173 98 48 1
INVESTIGATOR'S CHOICE

118 118 99 85 40 17 1

*— NIVOLUMAB (events : 81/230), median and 95% CI : N.A. (15.47, N.A.)
""" INVESTIGATOR'S CHOICE (events : 53/118), median and 95% CI : 14.32 (11.76,
Hazard Ratio (NIVOLUMAB over INV CHOICE) and 95% CI (1): 0.69 (0.49, 0.98)

(1) from stratified Cox proportional hazard model using randomized arm as a single covariate.

Symbols represent censored observations.
Program Source: /gbs/prod/clin/programs/ca/209/037/csrfa02/rpt/ema/melanoma/20150325
26MAR2015: 9:47:37

Program Name: rg-ef-os-v01.sas

21

N.A.)
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Kaplan-Meier of 0S - all
randomized subjects alive at
month 3 - Checkmate 037
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Prognostic factors 6

Frequency of death by arm for brain metastases and LDH dichotomised into two groups

JROPEAN MEDICINES AGENCY

(@ to £ 3 Months and > 3 to £ 6 Months) - CheckMate 037
Treated Subjects who Died = 3 Treated Subjects who Died =3 to < 6
Months Alonths All Randomized Subjects
Nivo Inv. Choice Nivo Inv. Choice Nivo Inv. Choice
Baseline Factor N=38 N=5 N=13 N=17 N=172 N=133
n 0% n % N % n %% n %o n %o
Brain Mets No 25 056% 4 80% 19 83% 13 T6% 217 80% 115 86%
Yes 13 34% 1 20% 4 17% 4 24% 55 20% 18 14%
LDH Category
1 <ULN 10 26% 2 40% 5 22% 8 47% 131 48% 77 58%
=TULN 28 T4% 3 60% 17 T4% 9 53% 140 51% 46 35%
UNK 0 0% 0 0% 1 4% ] 0% 1 0% 10 8%

Abbreviations: Inv = mvestigator; LDH = lactate dehydrogenase; Mets = metastasis; Nivo = mivolumab; ULN = upper limit of normal; UNK = unknown

e % patients brain mets that die < 3 months: 23.6% vs 5.5% nivo vs chemo
e % patients brain mets that die 3-6 months: 9.5% vs 23.5% nivo vs chemo
e % patients LDH > ULN that die < 3 months: 20% vs 6.5% nivo vs chemo

e % patients LDH > ULN that die 6-3 months: 15.2% vs 20.9% nivo vs chemo
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nivolumab + ipilimumab i lB

= CheckMate 067: phase 3 double-blind RCT of
nivolumab or nivolumab + ipilimumab vs. ipilimumab
in subjects with previously untreated unresectable or
metastatic melanoma

= Study CA209069: phase 2 double-blind RCT of
nivolumab + ipilimumab vs. ipilimumab in subjects with
previously untreated, unresectable or metastatic melanoma



CheckMate 067
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A Intention-to-Treat Population
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£ Mivolumab
2
g
B Mivolumab plus
a . aps
& Ipilimumab ipilimumab
10+
0 I I I I I I I I I I I I I I I I I I ]
] 3 4 5 6 7 2 9 10 11 12 13 14 15 16 17 18 19 20 21
Months
No. at Risk
Nivolumab 316 292 271 177 170 160 147 136 132 124 106 86 50 38 14 9 6 2 1 1 1 0
Nivolumab plus ipilimumab 314 293 275 219 208 191 173 le4 163 151 137 116 k&5 54 18 11 7 2 1 ] 0 0
Ipilimumab 315 285 265 137 118 95 77 68 63 54 47 42 24 17 7 4 3 ] 0 0 0

Treatment Arm

Median PFS mo
(95% CI)

HR (95% CI)
vs Ipi

HR (95% CI)
vs Nivo

Nivo (n = 316)

Ipi (n = 315)

6.9 (4.3-9.5)

2.9 (2.8-3.4)

0.57 (0.43-0.76)*



PD-L1 expression?

B Patients with PD-L1-Positive Tumors
100 -

90
20
70
60
504
40
304
20
104

Progression-free Survival (%)

Nivolumab
Nivolumab plus
ipilimumab

Ipilimumab

] T T T T T
o 1 2 3 4 5 &6 7

Mo. at Risk

Nivolumab B0 76 71 57 56 54 51 49
Nivolumab plus ipilimumab 68 63 61 53 52 47 44 42
Ipilimumab 75 69 66 40 33 24 22 21

Meonths

49 43
42 39
21 17

10 11

33 32
34 24
16 15

—
(%]
(]

=

[=N=N=1

C Patients with PD-L1-Negative Tumors
100—

90—
80
70+
60—
50—
40+
30+
20+
10+

Progression-free Survival (%)

Nivolumab

—_— e —

Ipilimumab

Nivolumab plus

ipilimumab

OIIIIIII
0o 1 2 3 4 5 & 7

No. at Risk

Nivolumab plus ipilimumab 210 195 181 142 134 123 112 106
Ipilimumab 202 183 166 82 72 59 44 139

Nivolumab 208 192 17& 108 105 98 B8 80 76

T
2 9

T T
10 11
Months

74 63 50

105 9% 838 79

35 31

26 22

T
12

31
42
12

T T
13 14

24 9
36 13
& 3

T
15

A

T
16

[=1=3]

T T T T
17 18 19 20

1
21

EUROPEAN MEDICINES AGENCY



CheckMate 067 (ORR)
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PD-L1 Positive

Nivolumab alone
(N=80)

Nivelumab plus
Ipilimumab (N=68)

Ipilimumab alone
(N=75)

Objective response’

MNo. of patients (% [95% CI])

46 (57 5)[45 9-68 5))

49 [72.1]59.9-82.3])

16 (21.3[12.7-32.3])

Estimated odds ratio (95% CI)*

5.03 (2.44-10.37)

10.41 (4.63-23.40)

PD-L1 Negative

Nivolumab alone
(N=208)

Nivelumab plus
Ipilimumab (N=210)

Ipilimumab alone
(N=202)

Objective rnezspn::-nslert

MNo. of patients (% [95% CI])

86 [41.3 [34.6-48 4])

115 [54.8 [47.8-61.6])

36 (17.8[12.8-23.8])

Estimated odds ratio (95% IDI}E

3.25 (2.05-5.13)

5.90 (3.71-9.38)

T Best overall response was assessed by the investigators with the use of RECIST v1.1.

¥ Relative to ipiimumab alone.

disconnection between ORR and PFS?

@
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Questions to be resolved =
1. Survival benefit in CheckMate 037

= Longer survival?

= PD-L1 expression?

= Chemotherapy preferable in some patients?

2. combination ipi + nivo (Checkmate 067)
= Better than nivolumab alone?
= Disconnection ORR-PFS?
= What about 0S?

= PD-L1 expression as biomarker?



Post-A measures nivolumab

1. Post-authonisation efficacy study (PAES): The MAH should submat the
final Study report for study CA209037: a Randomized, Open-Label, Phase 3
Tnal of nivolumab vs Investigator s Choice 1n Advanced (Unresectable or
Metastatic) Melanoma Patients Progressing Post Anti-CTLA-4 Therapy.

The final clinical
study report should
be submitted by 30%
June 2016

4. The value of biomarkers to predict the efficacy of mvolumab should be
further explored, specifically:
1

To continue the exploration of the optimal cut-off for PD-11
positivity based on current assay method used to further elucidate 1its
value as predictive of mvolumab efficacy. These analvses will be
conducted 1n Studies CA 209037 and CA209066 1n patients with
advanced melanoma.

. To further investigate the value biomarkers other than PD-L1

expression status at tumour cell membrane level by IHC (e_g., other
methods / assays, and associated cut-offs, that might prove more
sensitive and specific in predicting response to treatment based on
PD-L1, PD-L2, tumour infiltrating lymphocytes with measurement of
CDE+T density, RNA signature. etc.) as predictive of mvolumab
efficacy. These additional biomarker analyses are occurning in the
context of Study CA209-038 and Study CA209-066.

. To further investigate at post-approval the relation between PDL-1

and PDL-2 expression in Phase 1 (CA209009, CA209038 and
CA209064).

. To further mmvestigate the associative analyses between PDL-1 and

PDL-2 expression conducted in Study CA209-066.

. To further investigate at post-approval the possible change in PD-L1

status of the tumour duning treatment and/or tumour progression in
Studies CA209-009, CA209-038 and CA209-064.

30™ September 2015

30™ September 2017

31" March 2017

31" December 2017

30™ September 2017

wos,
...
Pee
L .
e ey
L B
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pembrolizumab dossier e

KEYTRUDA as monotherapy is indicated for the treatment of
advanced (unresectable or metastatic) melanoma in adults

= KEYNOTE-006: Phase 3 RCT in ipilimumab-naive, comparing
pembro 10 mg/kg Q2W vs. pembro 10 mg/kg Q3W vs. ipilimumab

= KEYNOTE-002: Phase 2 RCT in previously treated (with
ipilimumab and if BRAFm+ a BRAFi or MEKi), comparing
pembro 2 mg/kg Q3W vs. pembro 10 mg/kg Q3W vs. chemo

= KEYNOTE-001: open-label study in naive and previously-
treated with ipilimumab



Overall Survival (%)
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CDDFE
K e y n O t e e e 6 MK-3475 EUROPEAN MEDICINES AGENCY
10mg/ka
Q2w
R
A Stratificd by prior
N line of RX, PD-L1
Screenine of b expression status,
unresectable or ﬁ ECOG performance
: - tat
metastatic MEL in : i MK-347E
patients who have not > & 2 > 10mp/ke
received Ipilimumab | o
0
N
1:111
N=645
Ipilimumab
3 mg/kg
o o Q3w
0S & PFS primary endpoints

100
90
80
70
60
50
40 7 Treatment arm OS rate at HR
12 months  (95%Cl)  p-value
30 7| =—=—==— Pembrolizumab 10 mg/kg  74% 063  0.00052
7 every 2 weeks {0.47, 0.83)
20 Pembrolizumab 10 mg/kg  68% 0.69  0.00358
7 every 3 weeks (0.52, 0.90)
10 7] == ipilimumab 58%
0 BB A N A e L L B
0 2 4 6 8 10 12 14 16 18

Time in Months



R PD }
A wk-4752mgkg’ —isruj PFS/0S at 2nd TA
N i ! .
Keynote 002 |05 1ep at Final 4
o .
M i
| PD§
z MK-3475 10 mg/kg' +—i SFU |
A P
T i ! )
N E— PO |
. MK-3475 2 mg/kg' — SFU |
N - ! !
Chemotherapy PD ;’/ \. i |
1:1+1 treatment of -—--\ iy } .
N=510 Investigator choice2 . S/ MK3475 10 ma/ka’ PD |
T mg/kg’ . sFu

1 MK-3475 dose assignments are blinded to Investigators, patients, and Sponsor.

2 Options: Carboplatin plus Paclitaxel, Carboplatin alone, Paclitaxel alone, Dacarbazine, or Temozolomide
PD =Progressive Disease

SFU = Survival Follow-up

Crossover is pemitted at Week 12 or beyond.

Progression-Free Survival (%)

100
_ Treatment arm PFSrateat PFSrateat HR
6 Months 9 Months (95% CI -value
90 e Pembrolizumab 10 mgikg ~ 38% 29% 0.50  <0.0001
b every 3 weeks (0.39, 0.64)
80 —— Pembrolizumab 2 mglkg 3% 24% 0.57 <0.0001
every 3 weeks (0.45, 0.73)
a Chemotherapy 16% 8%
70
60
50
40 7
30
20
10 7
0 T T T T T T T
0] 2 4 6 8 10 12 14

Time in Months
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PD-L1 expression? e
KEYNOTE 006
95% CI
HR .56 (0.43, ©.73) PD-L1+
(01 —
HR .95 (0.56, 1.62) PD-L1-
[ HR ©.53 (0.43, 0.65) PD-L1+
PFS -
HR .73 (0.47, 1.11) PD-L1-
i 37% vs. 12% PD-L1+
N KEYNOTE 002 o5y
18% vs. 11% PD-L1- " HR ©.52 (0.39, 0.68) PD-L1+

PFS
HR ©.60 (0.38, ©.94) PD-L1-
[ 26% & 23% vs. 4% PD-L1+
ORR —

15% & 11% vs. 8% PD-L1-




Questions to be resolved

1.

2.

Survival benefit in KEYNOTE 002

PD-L1 expression?
BRAF status?

Optimal dose?

KEYNOTE 006

Final results

PD-L1 expression?

Post-A measures

UROPEAN MEDICINES AGENCY

Post-authorisation efficacy study (PAES): The MAH should submit the final
study report for study P002: Randomized, Phase IT Study of MK-3475 versus
Chemotherapy in Patients with Advanced Melanoma — Final Study Report

1Q 2017

]

Post-authorisation efficacy study (PAES): The MAH should submit the final
study report for study P006: A Multicenter, Randomized, Controlled, Three-
Arm, Phase [II Study to Evaluate the Safety and Efficacy of Two Dosing
Schedules of MK-3475 Compared to Ipilimumab in Patients with Advanced
Melanoma — Final Study Report

1Q 2017

Post-authorisation efficacy study (PAES): In order to confirm the benefit in

BRAF V600 mutant and in PD-L1 negative patient subgroups at the

recommended dose, the MAH should provide updated analyses from Study P001

and P002:

¢ Updated efficacy data in subgroups comparing 2 vs 10 mg/kg Q3W from the
P002 final analysis.

e Efficacy data in subgroups comparing the 2 vs 10 mg/kg Q3W from P001,
using the data cut-off date of 18-Oct-2014 from Parts B2 and D of P001 by
dose level.

1Q 2017

3Q2015

The value of biomarkers to predict the efficacy of pembrolizumab should be
further explored, specifically:

Although PD-L1 status is predictive of response in advanced melanoma patients,|
durable responses have been observed in PD-L1 negative patients. Additionall
biomarkers other than PD-L1 expression status by IHC (e.g. PD-L2, RNA
signature, etc.) predictive of pembrolizumab efficacy should be investigated
together with more information regarding the pattern of expression of
PD-L.1 obtained in the ongoing melanoma studies (P001, P002 and P006):

¢ Comparison between PD-L1 IHC staining in archival tissue vs newly obtamed
¢ Comparison of PD-L1 IHC between pre and post treatment tumor tissues

* Data on the Nanostring RNA gene signature

e THC staining for PD-L2

¢ Data on RNA and proteomic serum profiling

¢ Data on Immune cell profiling (peripheral blood)

1Q 2017




EUROPEAN MEDICINES AGENCY

Thank you

s s
-‘—-—-I_J_.-ﬂ__.t.,,_

= | [ !l Aﬁ."‘"'"—'m-—- -

Jorge Camarero PhD, MSc, PharmD

Agencia Espainola de Medicamentos y Productos Sanitarios (AEMPS)
Calle Campezo 1 = Edificio 8 =« E-28022 Madrid = Espafia/Spain
Tel: (+34) 918225152

Fax: (+34) 918225161

jcamarero@aemps.es

www.aemps.gob.es
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