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The issues

Metastatic disease= not curable

mOS= 13 months,
5% alive at 5 years

Non metastatic MIBC = potentially lethal and high impact on
QoL

50% with relapse
* Ostomy

30% resistant to BCG
BCG toxicity
BCG shortage

NMIBC= potential to be TVIM

| Immunotherapy might tackle the issues

| Strategy 1: eliciting tumor-targeting cytolytic lymphocytes
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Bispecific antibodies

To supply or augment the frequency of T cells in a patient specific for one or more tumor-associated antigens




Strategy 2: disrupting immune regulation
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O
O T AntiCTLA4 mAD
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Anti PD1/PDL1 mAb

Strategy 3: altering the tumor microenvironment

T reg Cells

Immune checkpoints inhibitors

Anti-CTLA4
antibodies

APC |

*Dunvalumab
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e Current use of Immune checkpoints inhibitors

¢ Immune checkpoints inhibitors in NMIBC

Current approval : chemotreated patients

Current approval : chemo-naive patients

FDA | | EMA
* Pembrolizumab (ph3) «  Pembrolizumab
* Atezolizumab (ph3) «  Atezolizumab
* Nivolumab (ph2) * Nivolumab
« Durvalumab (ph1/2)
« Avelumab (ph1/2)
Response rate Median PFS Median OS

PDL1 status not required

| FDA

Cisplatin-ineligible patients
* Pembrolizumab (ph2)
* Atezolizumab (ph2)

PDL1-high status required

Response rate

40-45%

| EMA

Cisplatin-ineligible patients
* Pembrolizumab
* Atezolizumab

PDL1-high status required

Median PFS Median 0S




Open questions

How to identify responders ?

How to identify superprogressors ?

When should we treat patients ?

How long should we treat patients ?

How should we give ICI for frail patients ?

How to explain resistance and to overcome resistance ?

Future strategies for immunotherapy

* Targeting several ICl together

* Enhancing neo-antigen expression

* Combination with targeted therapies, chemo or IR

* Targeting T cell metabolism and microenvironnement
¢ Reprogramming host microbiota

* Use earlier

Future strategies for immunotherapy

Targeting several ICl together

Enhancing neo-antigen expression

Combination with targeted therapies, chemo or IR
Targeting T cell metabolism and microenvironnement
Reprogramming host microbiota

Use earlier

Why using earlier ?

- More patients
- Fewer mechanisms of resistance

- Easier to deliver

What are the current data in neoadjuvant setting ?

MIBC

MIBC

PURE-01: pembrolizumab
ABACUS: atezolizumab

NABUCO: ipilimumab + nivolumab
PANDORE: pembrolizumab

ICl + chemotherapy

* NEMIO: MVAC + durvalumab

PURE-01 study

pembrolizumab ‘pembrolizumab pembrolizumab
200 mg 200 mg 200 mg
Stage Ill
N=50 « Eligible or ineligible to NAC

€T2-3bNOMO

« All patients underwent surgery (96% within the first 12 weeks)

PCR= 42%
pCR = 54% if PDL1+

94% received 3 cycles
* 30% post surgery complications (sepsis, sub-occlusion)
¢ Grade %: 6%

PDL1 expression - mutational burden — inflammation signature
Associated with response

Necchi et al. JCO 2019




NABUCCO: IPI + nivo ABACUS trial
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N=24 * Ineligible to NAC or declining NAC N=95 « ineligible to NAC
+ CT3-4aNOMO orT1-4aN1-3M0 + CT2:3bNOMO

3 mg/kg 1200 mg 1200mg
Stade IlI Stage Ill
DTy —

* 8 have not undergone surgery

« All patients underwent surgery (96% within 12 weeks)
* 75% received 3 cycles

* Mortality rate at 30 days : 0%

* Mortality rate at 90 days: 4%

« But, 40% grade % toxicities (8% colitis)

« 2 peri-operative deaths PCR=31%

A . ) DFS at 1 year : 79%
* 17% post surgery complications % (sepsis, sub-occlusion)

* Grade %: 11%

pCR= 46%
pCR = 60% if PDL1%

Th1 signature associated with response
Fibroblast and — TGFB signature associated with resistance

Van der Heidjen et al. ESMO 2019 Powles et al. Nat Med 2019

ICl and chemotherapy in neoadjuvant setting What have we learnt so far from ICl in neoadjuvant setting ?

copp-cem coop-cem coop-cem coop-em
PEMERO PEMBRO PEMBRO peMERO Feasible
* T2-T4a

+ eligible to NAC
. N=40

T2: 51%, T3=44%, PDL1+ = 52% - Antitumour activity at least as single agent

¢ NoDLT

- Data support moving earlier

P10+ pT1= 60%
pT0=40%
DSF rate at 1 year : 80%

39 patients underwent surgery, 1 post surgery death
¢ Grade %: 11%

Response regardless of PDL1 status

Hoimes et al. ESMO 2018

Outline Management of NMIBC
* Background
Maximum resection of tumour (TUBRT) followed by
* Current use of Immune checkpoints inhibitors Risk of progression

Intermediate High

¢ Immune checkpoints inhibitors in NMIBC Ta G1-2 multifocal or relapsing Ta G3

T1G1-2 T1 relapsing or G3

Cls




BCG therapy

BCG attaches to bladder tumour cells as
well as urothelial cells by means of
specific fibronectin and integrin receptors

- BCG efficacy needs a competent immune
system and functional T-cells subtypes
amongst other immune cell populations

- BCG induces an inflammatory response
within the bladder wall, which is
mediated by both local and systemic
immune response

BCG is a live attenuated vaccine
derived from Mycobacterium bovis

Neutrophils and monocytes are the key
mediators of initial response to BCG by
producing chemotactic factors

Rationale for NMIBC

* Increasing tumor cell PD-L1 expression actually predicts localized UC stage

progression, independent of tumor grade

* PD-L1 levels are highest in CIS and within granulomata of bladder tissues of

patients failing BCG therapy

* Increased expression of T-cell-inhibitory PD-L1 by mononuclear cells that are

recruited into bladder tissues in response to BCG therapy may contribute to
a decline in the effectiveness of BCG therapy over time.

Preclinical data suggest high activity of PDL1 inhibitors in orthotopic bladder
tumors

Rationale for NMIBC
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Pietzak et al. Eur Urol 2017

Rationale for NMIBC

High mutational burden in high-risk NMIBC
Pietzak et al. Eur Urol 2017

Rationale for NMIBC
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ARIDIAG Recurrence Free Survival after BCG
g p=0.001
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Cox Regression log Hazard Ratio

for Risk of Recurrence after BCG 12 24 % 48 80 72 8496 105120

Time (Months)

ARID1A : epigenetic genes (interaction between immune system and epigenome)

Pietzak et al. Eur Urol 2017

Rationale for NMIBC

MB49 murine UC
subcutaneous xenografts
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MB49 murine UC
orthotopic xenografts
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Vandeveer et al, Cancer Immunol Res 2016




Rationale for NMIBC

Rationale for NMIBC

MB49 murine UC
orthotopic xenografts

These antitumor effects were more

A_ Day2t dependent on the presence of CD4 than CD8 T cells,
Emmﬂamsﬂ as determined by in vivo immune cell depletions.
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Vandeveer et al, Cancer Inmunol Res 2016 Vandeveer et al, Cancer Inmunol Res 2016
What are the effects of BCG ? What are the mechanisms of resistance to BCG ?
CD8+ BCG Non Responders whr wE whr wh whr wh wh
¥8 #9 ¥S #8 ¥38 #8 #S PD-L1 Ful Side Review
' S8 25 33 89 08 nn e w  Postsce Non-Responder (% (+)
S5 55 55 $f $x =% == . Staining)) Responder (% (+) Staining)) P-value
cozm o8 0715 08 04795
° : co4 = cpa 0.48 0.4 0.5302
o §E§i o4 FOXp3 0.46 0.36 0.4246
o2 CD68 0.75 0.76 0.9306
¢ ' :si?:g ool ﬁ * PD-L1 (SP-142) 013 0.04 0.2603
o s Port5ce PDCD1 7128 a8 PD-1 0.29 0.32 0.8102
¢ BCG induces CD8+ T cell influx
* No dramatic changes in PDL1 or immune parameters are observed
Kates et al. CCR 2019 Kates et al. CCR 2019
What are the mechanisms of resistance to BCG ? What are the mechanisms of resistance to BCG ?
1 SP442 (4% = () 1 2203 (8% = () Bl PDL1+ (22C3) (N=8) C. Il POL1+ (SP142) (N=7)
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PDL1 expression associated with BCG resistance (25% of patients)
CD8 and PDL1 colocalize : adaptative immune resistance
No PDL1 staining in pure CIS

Kates et al. CCR 2019

lack of pre-treatment CD4+ T cells in PD-L1+ nonresponders.
mechanism of inefficient CD4+ trafficking in BCG nonresponders may be another
mechanism of BCG resistance

Kates et al. CCR 2019




Immune checkpoints inhibitors in NMIBC ?

PDL1 expression may be mechanism of resistance to BCG in a subset of NMIBC
2 setting to investigate: BCG unresponsive NMIBC and BCG-naive NMIBC
Later, if positive, ICI may substitute BCG

Safety is critical to assess

Duration of response is to most relevant clinical efficacy endpoint

Translational studies needed in high-risk NMIBC (mutational landscape, TMB, etc)

KEYNOTE-057: Single-Arm, Open-Label Phase 2 Study

Evaluations with Erimary End Polnte.
« HR NMIBC patients unresponsive cystoscopy, cytology, + (absence of
to BCG who refuse or are ineligible biopsy Q12W x 2y, NMIBC) in Cohort A
for cystectomy. then Q24w x 2y and  [RECEIUGT)
- Patients with papillary disease Pembrolizumab once yearly thereafter.
and
g::lyr;a:l:;ul\y resected disease at 200 mg Q3W Secondary End Points
CT urogram 02aW =2y MY R
‘or more frequently a: disease — high-risk or
+ Cohort A (n = 130): i clinically indicated Tow-risk NMIBC) in
out papillary disease cohort A
(high-grade Ta or T1) * DORin cohort A
+ Cohort B (n = 130): papillary * Safety/tolerability
disease (high-grade Ta or any Continue assessments and
1) without CIS pembrolizumab until
recurrence of high-risk NMIBC,

+ Two cohorts

If no persistence or recurrence of HR NMIBC at any assessment

D, o
24 months of treatment
complete
If HR NMIBC present at any assessment Discontinue treatment
survival follow-up

nter

De witet gl ESMO 2018

KEYNOTE-057: Single-Arm, Open-Label Phase 2 Study

N =102 n % 95% CI
CR 42 41.2 31.5-51.4
Non-CR 58 56.9 46.7-66.6
Persistent” 41 40.2 30.6-50.4
Recurrent 7 6.9 2.8-136
NMIBC stage progression® 9 88 41-16.1
Non-bladder malignancy® 1 1.0 0.0-5.3
Progression to T2 0 0 NA-NA
Nonevaluablef 2 20 0.2-6.9

De wit et al. ASCO 2019

KEYNOTE-057: Single-Arm, Open-Label Phase 2 Study
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Months

100— « Median (range) duration of CR: 13.5 months (0.0+ 10 26.8+ months)
= +80% of patients had a CR duration 26 months
H «57% of patients had a CR duration 212 months
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KEYNOTE-057: Single-Arm, Open-Label Phase 2 Study
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Phase 2 trial: ADAPT-BLADDER

Objective: to investigate antitumour activity of durvalumab in BCG-refratory NMIBC

Inclusion criteria: ) ;
Primary endpoint
Phase 1 study: RP2D

High risk NMIBC defined Phase 2 study: 6-month RFS

- High grade OR

- T1OR Secondary endpoints
- Insitu carcinoma - Safety
Intermediate NMIBC - 24 month RFS

BCG unresponsive

| BCG retreatment |

TURBT
—_— | Durvalumab i.v every 3 weeks |
| BCG + Durvalumab i.v every 3 weeks |
| Radiation + Durvalumab i.v every 3 weeks |
|_NCT03317408 PLLN. Hahn

Phase 2 trial: SWOG 1605

Objective: to investigate antitumour activity of atezolizumab in BCG-refratory NMIBC

Inclusion criteria: Primary endpoint

- pCRinCIS
High risk NMIBC defined - S

- High grade OR Secondary endpoints
- T1OR - EFSinpTa/pTl

- Insitu carcinoma - PFS

- Cystectomy free survival
BCG unresponsive 0s

- AEs

TURBT T Registration

N=202 patients atezolizumab i.v every 3 weeks

Pl P. Black

| ncTo2sadsic

Phase 3 trial: KN 676 study

Objective: to investigate whether pembrolizumab improves the outcome of patients
treated with BCG for high-risk NMIBC

Inclusion criteria:
High risk NMIBC defined Secondary endpoints
- High grade secoran endpoints
.n - RFS
- Insitu carcinoma - 0s
- Multiple and recurrent and large tumors _ Dss
Persistent or recurrent after induction
A Control | BCG:1+M(2y) |

BCG (adequate mducnon)vll Randomization

N=975 patients

Experimental | BCG : 1 + M + pembrolizumab i.v (2 y)

NCT03711032

Selection of ongoing trials

[~ | ] 6 ] ewm | oww | e |
SINGLE AGENT

NCT02808143

Phase 1
Single-arm

Pembrolizumab
intravesically

Northwestern
University

High risk or BCG
refractory.

NCT03950362 Phase 2 Radiotherapy + France Beg-unresponsive
Single-arm avelumab
v
NCT03519256 Phase 2 Nivolumab IV US, EUROPE BCG unresponsive 436
Three-arm Nivo + DO
Nivo +IDOI + BCG
NCT03106610 Phase 2 Gemcitabine NCI BCG unresponsive 72
intravesically +
Pembo i,v

NCT02901548 Phase 2 Durvalumabiyv Lee Moffitt Cancer  BCG unresponsive CIS 34
Center

EETUG Phase 3 trial: ALBAN study Afy

Objective: to investigate whether atezolizumab improves the outcome of patients
treated with BCG for high-risk NMIBC

Prima
- Recurrence free-survival
Secondary endpoints

- Progression-free survival
Inclusion criteria: - Overall survival

- Cancer specific survival

- Disease worsening

High risk NMIBC defined
- High grade OR

- TIOR

- Insitu carcinoma Control

BCG: 6+ 3 (1y)

TURBT Randomization,

N=614 patients

Experimental BCG : 6 + 3 (1y) + atezolizumab i.v (1 y) |

Eudract N°: 2017-004512-19

Pl: M.Rouprét & Y.Loriot

EETUG Phase 3 trial: ALBAN study Afy

Multiplexing IHC (PDL1, CD8+, CD4+, ...) " e . Multiplexing IHC

A Z /, DNA sequencing, RNA-seq

B B

- Blood and urine cfDNA

28/l Tumour DNA sequencing, RNA-seq

Blood and urine cfDNA

~#/{vnly  Germline polymorphism Immune monitoring T
RATEFAGES Blood and urine cfDNA
s relapse
I Il Il il
T T T
TURBT BCG arm

BCG + atezolizumab arm

Immune monitoring

Blood and urine cfDNA




Phase 3 trial: POTOMAC study

Objective: to investigate whether durvalumab improves the outcome of patients
treated with BCG for high-risk NMIBC
Primary endpoin

Inclusion criteria: - Recurrence free-survival
Secondary endpoints

- Progression-free survival
- Overall survival

- Cancer specific survival
- Disease worsening

High risk NMIBC defined
High grade
T1

In situ carcinoma
Multiple and recurrent and large tumors

control | BCG:[+M(2y) |

TURBT Tr\ ization,

| BCG : | + durvalumabiv (1y) |
N=975 patients

Experimental | BCG : |+ M + durvalumab i.v (1) |

Immune checkpoints inhibitors in NMIBC : the need of biomarkers

Luminal Basal
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Immune desert  Inflamed tumor Inflamed but immune suppressed
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@ Tumor cell

Immune cells (Tumor-infiltrating lymphocytes)
MDSc, fibroblast, stroma cells

biomarkers

Tumour cells Blood

¢

Microbiota

Immune infiltrating cells Microenvironnement

TILs
Immunoscore

TCGA classification

TCR repertoire

Cytokines signature

Conclusion

Current data support the investigation of ICl in NMIBC

* Large phase 3 trials ongoing

Safety is key
* Ultimate goal: bladder preservation and maybe BCG substitution

* ALBAN is ongoing: feel free to participate
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