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Checkpoint inhibitors en cancer raro

Timeline of Anti-PD-1/L1 Antibody Approvals by the FDA

Updated on September 23, 2019, by Jun Tang/Annie Yu
Sources: CRI, CRI Analytics, and FDA
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CANCER The finna-harns Kedlen B Pembrolizumab, Merck Co. B burvalumab, AstraZeneca

RESEARCH C“ni{:al M Nivolumab, Bristol-M [ i
, -Myers Squibb [l Avelumab, Pfizer/Merck KGaA
lNSTlTUTE“ ACC@[E’ rator . Atezolizumab, Roche Cemiplimab, Regeneron

Colorectal cancer
Gastric cancer
Hepatocellular
Cervical cancer

PMBCL
SCLC
Cutaneous

squamous-cell c..

Breast cancer

Yu, J. X. Et al. Nat Rev. Drug. Discov 2019



Ensayos clinicos con 10

Therapy type Year

T-cell targeted 2019 ] 76

immunomodulator 2017 -17

Other 2019 |183
immunomodulator 2017 |92

Celltherapy 2017 n—— 70
Cancervaceine 2017 | 125

Oncolytic virus

CD3-targeted 2019 | 48
bispecific antibody 2017 I—__ |31
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Target pipeline comparison

263 targets in the pipeline in year 2017 468 targets in the pipeline in year 2019

Yu, J. X. Et al. Nat Rev. Drug. Discov 2019



What about rare cancer?

Cancer types
B Advanced cancer
Lung cancer
140+ B Lymphoma
B Bladder cancer
Head and neck cancer
120 Breast cancer
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Supplementary Figure 3. The evolution of new trials started per year by different cancer types. Cancer types with
approved PD-1/L1 mabs have shown either slow growth or decrease of new trials per year.

Yu, J. X. Et al. Nat Rev. Drug. Discov 2019



. . Objetivo .
Tipo tumor Tratamiento Promotor Colaborador Fase .J . N prevista
principal
sélidos avanzados PURTE LD <7 CCTG AstraZeneca I ORR RECISTv1.1 160 NCT02879162
Tremelimumab
Solidos avanzados Durval_umab * Greenville Health AstraZeneca 1] iRECIST/Safety 50 NCT02938793
Tremelimumab System
Sélidos avanzados NOERELD <> NCI I ORR RECISTv1.1 707 NCT02834013
Ipilimumab
Nivolumab + ORR
Ipilimumab GETHI BMS I RECISTv1.1 98
. Olivia-Newton-John . .
Sélidos avanzados ’T'Yﬁmmﬁg; Cancer BMS 1] CI|n|bs;tzenef|t 120 NCT0292393
P InstituteAustralia
Genitourinarios Nivolumab + Danna-Farber
raros Ipilimumab Cancer Institute BMS 1 ORR RECISTV1.1 57 NCT03333616
Sélidos avanzados COblm.et'mb * MD Anderson Genentech 1] ORR RECISTv1.1 60 NCT03108131
Atezolizumab
Sélidos avanzados Atezolizumab + MD Anderson Genentech I ORR RECISTv1.1 160 NCT03074513
Bevacizumab
L . Non-progression
Sélidos avanzados Pembrolizumab MD Anderson NCI Il rate RECISTV1 1 275 NCT02721732
Sélidos avanzados Pembrolizumab UNICANCER NCI France Il ORR RECISTv1.1 350 NCT03012620
Sélidos avanzados Nivolumab UNICANCER NCI France Il ORR RECISTv1.1 300 NCT03012581
Tumores raros SNC Nivolumab NCI Il ORR/PFS-6 180 NCT03173950
Atezolizumab NCI Genentech 1/l ORR RECISTv1.1 90 NCT02541604
Genitourinarios Cabozantinib +
enitourina Nivolumab + NCI I ORR RECISTv1.1 186 NCT03866382

raros

Ipilimumab




S1609 DART: A Phase Il Basket Trial of Dual Anti-CT

A-4 and Anti-PD-1 Blockade in Rare Tumors

Sandip Pravin Patel’, Megan Othus?, Young Kwang Chae?, Frank Giles®, Jourdain Hayward®, Christine McLeod*, Helen X. ChenS, Elad Sharon®, Edward Mayerson?, Christopher W. Ryan®, Melissa Plets?, Charles David Blanke®, Razelle Kurzrock'
University of California San Diego; 2SWOG Statistical Center, Seattle, WA; Northwestern University; *SWOG Data Operations Center, Seattle, WA; *National Cancer Institute, Cancer Therapy Evaluation Program ; ®Oregon Health & Science University

Introduction

Background:
Immune checkpoint blockade targeting anti-CTLA-4 (ipilimumab)
and anti-PD-1 (nivolumab) has revolutionized cancer therapy
To date, majority of clinical trials and FDA approvals for these
agents have been in more common cancer
This trial evaluates the efficacy of ipilimumab plus nivolumab
across rare tumors

— First federally-funded basket study investigating

immunotherapy across rare cancers

INCURABLE RARE CANCER
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Study Design:

+ 566 patients to-date

+ Ipilimumab (ipi) 1mg/kg iv g6 weeks continuously with nivolumab
(nivo) 240mg iv g2 weeks until disease progression, severe
toxicity, or withdrawal of consent.

» Single-arm study with a Simon's two-stage design

- (COHORT NAME

Allocation to existing defined rare histologic cohort OR
Review by SCs for “Not otherwise categorized” cohort

Ipilimumab 1mg/kg iv g6 weeks with nivolumab 240mg iv 2 weeks
until PD, unacceptable toxicity, withdrawal of consent

Study Population .

Statistical Design

+ Two Stage Design:

—B87% power with a one-sided alpha of 13% in each subtype
+ Primary Endpoint = ORR [CR+PR], null = 5%, alternative = 30%

— Cohort deemed positive if 2 or more responses out of 16

o First stage: 6 eligible patients per histologic subtype
~If no response is observed, accrual to that histologic subtype will be permanently
closed.

—If = 1 response, enroll additional 10 patients

Group participation and number of sites

566 patients accrued from 312 sites

REGS. REGS. REGS. REGS. REGS + Neurcendocrine cohort with 2/3 of accruals from community sites

LAST | LAST | LAST LAST LAST ®of| #af

Patient Population:

+ =18 years old

+ Incurable rare cancer

RECIST-measurable disease

Patients with well-controlled HIV and viral hepatitis are eligible.
Exclusion criteria include history of severe autoimmune condition,
solid organ transplant, or unstable brain metastasis.
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Current status: As of May 13, 2019

« 566 patients have enrolled onto S1609 DART from 312 sites.

« 11 of the initial 37 cohorts progressed to the 2" stage of the two-
stage design.

Study Endpoints

Primary: D e T
ORR by RECIST v1.1 s e T B
Secondary:
-PFS, 0S —
-Toxicity ’

-Correlative studies
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- - R Translational Medicine

7 o C [ + With CIMACS (PI: Wistuba):

I Y T - WES; RNAseq.

0 . . 0 o + Tumor Mutational Burden

n L ’ L + Immune Cell Profiling

| L + Germline variants

o q 0 o + PD-L1 IHC (Neogenomics)

2 ‘ . + cfDNA analyses (Circulogene)

,: . . r - Proteomics (Biodesix)

’ ' 0 [ 0 ° + Create a TCGA for rare tumors with clinical annotation

) Y - References

B a T 0 o C Latest cohort and accrual information available at: http:/www.swogstat.org/accrual/dart.htm
P Y CT.gov ID: NCT02834013
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Response Type

Complete Response (CR)

Partial Response (PR)

Stable Disease (SD)>6months

SD

Progressive Disease (PD)

CR+PR

CR+PR+SD>6mo

All Patients (n=33)

1 (3%)

7 (21%)

2 (6%)

11 (33%)

12 (36%)

8 (24%)

10 (30%)

High grade (n=19)
1 (5%)

7 (37%)

3 (17%)

8 (42%)

8 (42%)

8 (42%)

Best Response Summary in 33 Patients with Neuroendocrine Cancer

Low/Intermediate grade (n=14)

2 (14%)

8 (57%)

4 (29%)

2 (14%)

Patel SP. AACR 2019

DOI: 10.1158/1538-7445.AM2019-CT039



Results of a Phase |l Study of Nivolumab and Ipilimumab in Advanced Bladder Cancer of Variant Histologies MD Anderson _
DANA-FARBER Bradley A McGregor MD'; Matthew Campbell MD2, Wanling Xie MS', Arlene Siefker-Radtke MD2, Amishi Shah MD?, Aradhana Venkatesan MD?, Lauren Nguyen' CaneerCenter Hﬁf“ﬂpfﬂm
CANCER INSTITUTE Kerry L Kilbridge MD', Glenn Bubley MD?, Guru Sonpavde MD', Rana McKay MD*, Toni K. Choueiri MD* Making Caner Hisory

'Dana-Farber Gancer Institute, Bostan, Massachusstls, 2MD Anderson Gancer Center, Houstan, Texas Bath Israel Deaconess Medical Genter, Baston Massachuselts, “University of Galifornia San Diego, San Diego, Califoria

Table 2: Breakdown of Overall Response Rate (ORR Table 3. Treatment Related Adverse Events*
BACKGROU P (ORR)
T y grade CTCAE

~ fal carcinoma | i * 19 petionts with BGVH encolled L N L W | PD| SD |PRICR ORR Y] v
+ While urothelial carcinoma is the most common malignancy 4/2018-1/2019 from 4 US sites Complete Response (CR) 1 53 Adenocarcinoma 3 0 1 25 12 3 4 5 N %
of the bladder and upper tract, non-urothelial histologies Partial Response (PR)* 6 316 Urachal 1 2 1 25 Fatigue 6 2 s 42
account for approximately 10% of bladder and upper tract . ; et B Stable Disease 4 21 Squamous Cell 2 2 2 33 Rash maculo-papular 6 1 787
tumors 1 Table 1: Patient characteristics (N=19) 5 o cce Disease™ 8 421 Small Gell 10 2 56 Hypothyroidism 3 2 5 26
+ Patients with bladder cancer of variant histologies (BCVH) Age (median, range) gillses  ORR(CRPR) v e LT~ ) Spinde Cell 10 0 0 T S T
such as squamous and small cell carcinoma, I CR4+PR+SD 1 58% ;'?5"“?{'0"’, — g g '5 130: Hyperthyroidism 2001 3 1.
adenocarcinoma have poorer outcomes?3 Sex (80%CT; 41.74) PrIerSystemic Therapy Diarrhea 2 1 3 16
+ The optimal management of this heterogeneous group of [Ferctia 5 263 R s e T E L S R = Adrenal Insufficiency 2 2 1
patients has not been clearly defined given paucity of data M1 T4 787 elentsnot svaluate {1 pasnt wihcrow befoxe moging s 0 ticites, AL R - 1
y > - h Primary disease site 1 pationt i lical progrossion and 1 Scans). Hyponatremia 1 1 5
to guide clinical decision making e . Colitis 1 1 5
+ Nivolumab and Ipilimumab has demonstrated safety and Renal Pelvis T oo Ei 2. Maxi T R Generalized muscle weakness 1 1 b
efficacy in urothelial carcinoma and other solid e T gure 2. Maximum Tumor Response gn@phahns 1 1 : g
malignancies* Urethra 2 105 Rt gt 2
+ Lower dose ipilimumab with higher dose nivolumab has Prior Treatment © = el i seapy "
been studied in renal cell carcinoma with favorable toxicity Treatment Summary
No 6 318
profiles Yes* 13 684 “ = « Median cycles of therapy received: 4 + 10 patients discontinued therapy
N Stage at initial diagnosis s l.. x - « Range 1-11 cycles + 8 for progressive disease
No 9474 e 0 - -. = 9 patients remain on therapy + 1 for unacceptable toxicities
OBJECTIVES E*kn 5 g:? Fi * « Median number of cycles for « 1 treatment related death
nknown E 3 ) ] ; " . h
g o patients still on therapy is 7 + 5 patients (26%) required high dose
M Stage at initial diagnosis £ [ . I | . N
= Multicenter open-label single arm phase |l trial to determine Mo 9 474 % stEr_clds (=40 mg prednisone or
the overall response rate of Nivolumab and Ipilimumab in M1 6 316 g equivalent) for irAE
atients with BCVH (NCT03333616, Unknown 4 211 - . " . i : "
p { ) “Biainum-dased chemctneroy I 12 pasents : -« N = Figure 4: Kaplan Meier Estimate of Overall Survival

1.
x
Figure 1: Distribution of Subtypes - —l_\_‘_l_.._..—
METHODS e A T p—— s

50
) Plasmacytoid (n=1) 100-| B Adunacarinoma B Srall el cariooma. B Plmacyisid £ 0. & month OS Rate §1% (52-94%)
s Sﬁl?dl‘:} T2 1 4 5 o8 7 8 9 wom o1 ou oM oowou g
= cell (n= s it et st Pationt Number = 0.
BCVH (<10% urothelal) Nivolumab 3 mglkg Nivoiumah plryi-y A e s s st ety & .
MEEENEADINEED Ipilimumab 1 ma/kg 480 mg ) . . . : '
ECOG PS0-2 Every 3 weeks every 4 Figure 3: Kaplan Meier Estimate of Progression Free Survival 0
" . T T T | T
NA:);J:Llf ofihe;x;;i):t weeks _ . 0 3 6 9 12 15
; hbit . 1. Median: 3.8 months (95%Cl: 2.1-NR) ) Months since therapy start
inhibitor iy on progrian} No. at risk
Mandatory 50 19 13 6 4 1 0
Biopsy E 0.6
+ Primary Endpoints « Correlative Endpoints g L CONCLUSIONS
+ Overall Response Rate » PDL-1 expression (21% a0
+ Secondary Endpoint lumn_r cell membrane 0 » Nivolumab and ipilimumab has clinical activity in BCVH with ORR 37%
+ Duration of Response staining) . . - = As with prior experience, regimen is well folerated with a manageable toxicity profile
+ Progression Free Survival * Total exonic mutation burden 0. : , : . . « Correlative work exploring biomarkers of response and resistance is ongoing
+ Overall Survival * Neoantigen Load Adenocarcinoma U';’_“;‘“' 0 3 6 9 12 15 + Cohorts exploring adrenocortical carcinoma, treatment refractory germ cell tumors, penile
+ Toxicity (n=4) kn=t) No. at risk Months since therapy start carcinoma and non-adenocarcinoma of the prostate have nearly finished accrual

An additional cohort exploring activity in any genitourinary malignancy with

19 10 6 4 1 0 neuroendocrine differentiation will soon open to accrual

BRADLEY_MCGREGOR@DFCIL.HARVARD.EDU TONI_CHOUEIRI@DFCIL.HARVARD.EDU

T radMcG04

McGregor BA et al. ASCO 2019
DOI: 10.1200/JC0.2019.37.15 suppl.4518



Safety and interim results from a phase Il, single-arm
study of atezolizumab and bevacizumab in Merkel cell

carcinoma (MCC).

Results:

11 pts enrolled. Median age was 70 (range:57-84), (7) 63% were male, and 7 (63%) had been treated
with curative intent. Five (45%) pts had received platinum/etoposide (2 in the neo-adjuvant setting and
3 in first-line). Median follow-up is 9.7 months (range:2.8-15.9). Adverse events (AEs) that occurred in >
1 pt: hypertension (7), proteinuria (3), fatigue (2), peripheral edema (2), epistaxis (2), and transaminitis
(2). Grade 3 AEs: hypertension (2), proteinuria (1), and auto-immune hepatitis (1); all manageable. Only
1 subject discontinued treatment due to toxicity (auto-immune hepatitis). There were no grade > 3
AEs. Objective response occurred in 7 (64%) pts, including 3 (27%) complete responses (CR). One
partial response was unconfirmed (patient discontinued treatment after 1 dose of atezo/bev due to
grade 3 hepatitis). 4 pts remain on treatment (1 pt with CR withdrew consent for further therapy and
has not recurred). Median PFS is 6.3 months (95% Cl:4.5-NA).

Conclusions:

Atezo + bev was well tolerated in MCC pts. Safety was consistent with that of the individual agents.
Activity is encouraging with 64% ORR (27% CR rate) and mPFS of 6.3 months. Clinical trial information:
NCT03074513

Ferraroto R et al. ASCO 2019
DOI: 10.1200/JC0.2019.37.15 suppl.e21006



Nivo-rare Trial

/
\

A multicenter phase 2 study of nivolumab combined with

ipilimumab in patients with pediatric solid tumors presenting
in adulthood

Promotor: Coordinadores:

GETHI (Grupo Espafiol de Tumores Xabier Mielgo Rubio
Huérfanos e Infrecuentes) Jesus Garcia-Donas




Fundamento y justificacion

Los tumores pediatricos del adulto que aparecen en la edad adulta son un
grupo hetereogéneo de tumores que comparten algunas caracteristicas como
una baja incidencia, la falta de opciones terapéuticas y un prondstico probre.

Los tumores pediatricos generalmente se originan a partir de células que
pueden presentar antigenos distintos a los presentes en las células de tejidos
maduros, y éstos podrian actuar como diana para el sistema inmune si éste es
estimulado adecuadamente. De esta manera, los checkpoint inhibitors podrian
tener actividad relevante en estos tumores.

Hemos disenado el primer ensayo clinico fase Il de nivolumab e ipilimumab en
este ambito.

A continuacion presentamos los resultados de la primera fase preplaneada del
estudio con los 30 primeros pacientes evaluables.



Diseno y métodos

Ensayo clinico fase Il, multicéntrico, abierto de un solo brazo, llevado a cabo
en 15 centros del GETHI

Objetivos: evaluar la eficacia y seguridad de la combinacién de nivolumab e
ipilimumab en pacientes adultos (>=18 afios) con tumores pediatricos
metastasicos o localmente avanzados que hayan progresado a tratamiento
estandar o no sean candidatos al mismo.

Esquema de tratamiento: nivolumab 3mg/kg IV g2sem + ipilimumab 1mg/kg
IV g6sem durante 6 meses o hasta progresion/toxicidad inaceptable, hasta un
maximo de 24 meses.

Objetivo principal: tasa de respuesta global (TRG) de acuerdo a criterios
RECISTv1.1

Objetivos secundarios: SLP, SG, TCE, toxicidad, calidad de vida




Screening phase

Unresectable locally
advanced or metastatic
pediatric malignancies
presenting in adulthood

Informed Consent

*Previously treated or
unsuitable for standard
treatment.

<=28 days

Treatment phase

NIVOLUMAB IV 3mg/kg Q2W
+

IPILIMUMAB IV 1mg/kg Q6W

Tumor evaluation
every 9 weeks

Treatmente initiation

(Cycle 1 Day 1)

* PS<2

* Treated and controlled CNS metastasis accepted

Follow-up

Treat until RECISTv1.1
defined progression® or
unacceptable toxicity, up to
6 months**,

*Patients may be treated
beyond progression under
protocol defined
circumstances.

**Patients may be treated
beyond 6 months if clinical
benefit exits, for a
maximum of 24 months.

phase

Until study ends

" Tumor evaluation and
Qol every 12 weeks™*

*9 weeks if treatment
stopped for a reason
different to
progression . .

Final Visit



Diseno estadistico

= Hipdtesis: H, ORR > 20% (RECIST v1.1)

— Nivo + Ipi tienen actividad en los tumores pediatricos del adulto
avanzados

= Diseno optimo de Simon con 2 etapas
— 12 etapa: 30 pacientes. H, < 10%
* Si <3 pacientes responden === FIN del estudio
— 22 etapa: hasta 89 pacientes. H, < 20%

* Si 14 respuestas el estudio sera positivo
* Error tipo 1=0,05. Potencia del 80%.



Caracteristicas basales de los pacientes

AGE ---- mean, range 43 (20-75)
SEX ---- N. (%)

Male 20 (66,7%)

Female 10 (33,3%)
RACE ---- N. (%)

Caucasian 29 (96,7%)
EXTENSION OF TUMOR ---- N. (%)

Metastatic 23 (76,7%)

Not metastatic

7 (23,3%)

PREVIOUS RT ---- N. (%)

Yes 9 (30%)
PREVIOUS SYSTEMIC TX ---- N. (%)

Yes 27 (90%)
No. PREVIOUS TX LINES ---- mean, range 3(1-9)
BEST RESPONSE TO PREVIOUS TX --- N. (%)

Complete Response (CR) 3 (10%)

Partial Response (PR) 6 (20%)

Stable Disease (SD) 5(16,6%)

Progression Disease (PD) 10 (33,3%)

Unknown 6 (20%)
ECOG PS

PSO 9 (30%)

PS 1 18 (60%)

PS 2 3 (10%)




Tipos histologicos
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Resultados: TRG y TCE

Best overall response ---- no. (%) (valid %)

Complete response (CR)

0

Partial response (PR)

1(3,3%) , (3,6%)

Stable disease (SD)

10 (33,3%) , (35,7%)

Progression disease (PD)

17 (56,7%) , (60,7%)

No evaluated 2 (6,7%)
Overall response ---- no. (%)

CR + PR 1(3,6%)
Clinical benefit ---- no. (%)

CR + PR +SD 11 (39,3%)

Overall response rate: 3,6%

Complete response (CR)
o Partial response (PR)
l Stable disease (SD)

i Progression disease (PD)

Clinical benefit rate 39,3%

ECR+PR+SD mPD



Resultados: SLP

b S 95%Q
mPFS, mos 1,84 1,31 - 2,36
| 3moPFSrate% 32,7 14,8 - 50,5
0,807 6-mo PFSrate % 20,4 4.8 -36,1
No. events/ Total 23/30
no. Patientes
0,60~
| .
|
i, 4
L
0. 20 | == =, =
i, (e T | T |




Resultados: SG

0s 95%0a
mCB, mos 6,84 3,39-10,2
No. events/ Total
0,8 _ no. Patientes 14/30
0,6 —*|
-+
0,47
0,2
O, Or T T T T T




Toxicidad

AEs Any Grade | Grade 1-2 | Grade 3-4
Hypertransaminasemia | 3 (10%) 2 (6,7%) 1(3,3%)
Asthenia 3 (10%) 3 (10%) 0
Renal inssuficiency 2 (6,7%) 1(3,3%) 1(3,3%)
Anorexia 2 (6,7%) 2 (6,7%) 0
Arthralgia 2 (6,7%) 2 (6,7%) 0
AEs N % Diarrhea 2(6,7%) | 2(6,7%) 0
2:: diralt_j; ::: ﬁ 3:'%’ > Conjunctuvitis 1(3,3%) 1(3,3%) 0
Grade 3-4 AEs 4 13% Constipation 1(3,3%) 1(3,3%) 0
Fatal AEs 0 0% Erythema 1(3,3%) 1(3,3%) 0
Fever 1(3,3%) 0 1(3,3%)
Hyperglucemia 1(3,3%) 0 1(3,3%)
Infusion reaction 1(3,3%) 1(3,3%) 0
Nausea 1(3,3%) 1(3,3%) 0
Pruritus 1(3,3%) 1(3,3%) 0
Vomiting 1(3,3%) 1(3,3%) 0
Dysgeusia 1(3,3%) 1(3,3%) 0




Conclusiones

La combinacion de nivolumab e ipilimumab ha mostrado
beneficio clinico significativo en este tipo de tumores
infrecuentes con escasas opciones terapéuticas

El perfil de toxicidad es bueno y concordante a los estudios
previos con la combinacion de nivolumab e ipilimumab sin
presentar nuevas toxcidades no esperadas.



Estudio negativo

Be water,.my friend




Enmienda al protocolo

Cambio de objetivo principal: TCE
Diseno

— Hipétesis: H, TCE > 39,3% (RECIST v1.1: EE + RP + RC)

— Diseno optimo de Simon con 2 etapas
* 12 etapa: 20 pacientes. H, < 23%

— Si <5 pacientes responden o se estabilizan  =»  FIN del
estudio

* 22 etapa: hasta 69 pacientes. H, < 39,3%
— Error tipo 1=0,05. Potencia del 80%.
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Reclutamiento por centros




Estudio translacional

Biomarcadores dependientes del tumor
PD-L1
TILs
Neoepitopos tumorales (WES DNA tumoral)
Multiplex microambiente tumoral

Biomarcadores dependientes del paciente

Linea germinal
SNPs
IncRNA

Dinamicos
PAKT
MRNA-IL2
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