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BCG Induces (Primes) Trained Immunity

Int. J. Cancer: 92, 697-702 (2001) % Publicatien of the International Union Against Cancer
© 2001 Wiley-Liss, Inc. T

B CG . TH E P Rl M E Tral n ed I m m u n Ity NK CELLS ARE ESSENTIAL FOR EFFECTIVE BCG IMMUNOTHERAPY

Sven Branpau', Josef Risvensnrrcir', Mare Jaconsen', Don Kemp', Weicheng Zuao®, Xiugin Zuao®, Dieter Jocuam®,
Timothy L. RatLu#' and Andreas BoHLe™*
' Division of Immunotherapy, Research Center Borstel, Borstel, Germany
“Department of Urology, Medical University of Liibeck, Liibeck, Germany
f/_ *Animal Resources and Pathology, Aventis Pasteur Ltd., Toronto, Ontario, Canada

B la dd er mic roen Vi ronment St rong cyto kine "Deparmment of Urology, University of fowa, fowa Ciry, TA, USA
response due to

trained immunity

Recruitment and
activation of
immune cells

Cancer cells

ﬁ

Trained

relate_d/ (i_) I m m u n Ity
macrophage PAMP
/ & sce

THE PRIME :

- e e e o

Granulocyte

NK & T Cell Killing of
Bladder Cancer Cell

oo
Cﬁp Cancer cell

®

BCG DAMP

Killing of
cancer cells

release

induction

|
I
I
I
I
I
I
I
I
I
I
I
-

Adapted from Jelmer H. van Puffelen et al.
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Innate Immune Memory [RESVHSRIsRTellelale[sle
Durable Complete Remission
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Trained immunity as amolecular mechanism for BCG Guérin
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N-803: First-in-Class IgG1-Fc IL-15 Cytokine Agonist

Unique Mechanisms of Action

IL-15 N72D mutation enhances binding to IL-2R,
driving proliferation and activation of NK and T cells

Allows transpresentation selectively to only IL-2RBy
chain of NK and CD8* T cells without binding to Tregs

Increases half-life and lymphoid recycling and homing
Specific binding to NK, CD8* T cells, dendritic cells
and macrophages

N-803
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Synergistic MoA of BCG (Prime) + N-803 (Boost) to Induce
with Prolonged Duration of Response

BCG: THE PRIME BCG + N-803 N-803: THE BOOST

. . Strong cytokine
4 Bladder microenvironment response due to

trained immunity

Recruitment and
activation of

(9]
immune cells
-@ ]

Cancer cells

A

N-803
THE BOOST ]

£“

... enables innate immune
cells to mount a more robust
response to secondary non
related stimuli [N-803, the
boost] after being initially
primed (or trained) by a
challenge such as BCG.”
NK & T Cell Killing of
Bladder Cancer Cell

Granulocyte

\G

Cancer cell

@)
&)
Killing of
BCG DAMP cancer cells
. A release
induction .

Adapted from Jelmer H. van Puffelen et al.

ASCO Gen itourina ry #GU22 PRESENTED BY: SAM CHANG, MD ASCO CLINICAL ONCOLOGY

Ca ncers Sym pOS| U m Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse. KNOWLEDGE CONQUERS CANCER



Phase 1. NMIBC — Complete Response in 9 of 9 Subjects
With Durable 24 Month Response When N-803 is Combined with BCG (Innate Immune Memory Response)

Phase |

NCT02138734
QUILT 2.005

Phase | (N=9)
A Study of Intravesical BCG in Combination With N-803 in
Patients With Non-Muscle Invasive Bladder Cancer

N-803 + BCG Inducing 24 Month Durable Response

Durable Complete Responses (CR) or No Recurrence (NR) in 9 out of 9 Patients

-~
Dose Response Assessments
(intravesicular Patient Stage w12 6M am 12M  15M 18M 21M | 24am
instillation)
1 PapT1  CR* CR CR CR CR CR CR CR
100 pg 2 PapTa CR* CR CR CR CR CR CR CR
3 PapT1  CR* CR CR CR CR CR CR CR
4 Pap T1 IC CR* CR CR CR CR CR CR
200 g 5 cis IC Ic Ic CR CR CR CR CR
3 PapT1  CR* CR CR CR CR CR CR CR
7 PapT1  CR* CR CR CR CR CR CR CR
400 pg 8 cis CR* CR CR CR CR CR CR | CR*
9 PapTa CR* CR CR CR CR CR CR CR

9 of 9 (100%) Patients Disease-Free at 24Months

BCG naive alone (SoC): Historical response rate is 55-75% at 3-6 months post BCG alone
Based on this data, FDA granted Fast Track Designation to the Pivotal Trial

*CRtermed as Mo Recurrence (NR) in Papilary Disease

“*Megative Cystoscopy Inconclusive Cytology
IC: Inconclusive Cystoscopy
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Safety, Tolerabllity, and Long-Term Clinlcal Outcomes of an IL-15 analogue (N-803)
Admixed with Baclllus Calmette-Guérin (BCG) for the Treatment of Bladder Cancer

Charles J. Rosser(®®, Sergel Tikhonenkow, Jefirey W. Nix®, Owen TM. Chan®, Irina lanculescu®, Sandeep Reddy=-,
and Patrick Soon-Shiong®

*inical & Translational Aesearch Program, University of Hawaii Cancer Center, Honoluba, Hawasi; b1:I|:|:|.1r|1'r-1:rr| of Urology, University of Alabama,
Birmingham, Alabama; “immunityBic, Inc, Cubser Dy, California; *RantHealth Inc, Culver City, Calfornia

ABSTRACT

Intravesical BOG i active against non-muscls imeasive bladder cancer (NMIBC), but bladder cancer will
necur and even progress in 2 significant number of patients. To improwve the response rate, N-803, an IL-15
superaganist was administered in combination with BLG. To evaluate the safety and associabed
with the use of intravesical N-803 and BCG in patients with BCG-naive NMIBC. This phase 1b clinical tral
used a 3+ 3 dose-escalation design. Participants were enrolled from July 2074 and July 2015, with follow-
up and analyses through J.||1u.|q,r'I5..i‘):|]l.EgiI:;ﬂ'|\.¢| criteria included histologically confirmed non-musce
invasare urathelial carcinoma of intermediate or high risk who had not recsrved prior treatment with
intravesical BOG {ie, BOG-natve]. All 9 participants met the cigihit,r oriteria, repefved trestment acconding
ta the protocal, and were: included n 2l a . Treatme=nt was done once for & consenutive
weeks with bladder infusion of the sta dose of BCG, 30 mgfnstillation, in combination with
increasing dosss of M-803 {100, 200, or 400 pg N-B03 per instillstion]. No DLTs: were noted in any of the
dase cohorts. All adwerse events {AEs) wene manageable and less than grade 3. During the ar follow-
up, all 9 participants were disease free. Furthemare, & y after treatment, all 9 participants (100%) wene
dizease free with no evidence of dissase progression and an intact bladder. This phase 1b trial found the
combnation of intravesical N-802 and BCG to be associated with modest toxic effects, low immunogeni-
city, and substantial profonged artitumaral activity; phase 2 trials are in progress.
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QUILT 3.032: N-803 + BCG in CIS (Cohort A) and Papillary (Cohort B) in NMIBC

Study Schema

: : Efficacy Endpoints
BCG Unresponsive Disease 1EElt) pol

Primary Endpoint:
« COHORT A (CIS): Biopsy confirmed complete

response (CR) at 3 or 6 months, with lower bound of the
95% CI of CR rate = 20%

» Histologically Confirmed
« COHORT A (CIS): Persistent or recurrent CIS (+/-

recurrent Ta/T1 disease) within 12 months of receiving
adequate BCG

. . . COHORT B (Papillary): Di £ te at 12
« COHORT B (Papillary): Recurrent high-grade (Papillary): Disease-free rate a

Ta/T1 disease within 6 months of completion of adequate BCG

months, with lower bound of the 95% CI of disease-free rate at 12
months = 20%

N =160
Secondary Endpoints:

Treatment « Duration of CR
» Cystectomy Avoidance

* Time to Cystectomy

50 mg BCG plus 400 yg N-803 intravesically Safety Endpoints
weekly x 6 induction or re-induction x 6
+ maintenance for up to three years Serious Adverse Events

Immune Adverse Events
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Demographics 9

Cohort A | Cohort B ALL Time From Last Prior BCG Dose to Enrollment in Study
CIS Papillary Cohort A Cohort B
N 83 77 160 CIS Papillary
AGE (yrs) 728 717 723 Median 6.2 Months 4.9 Months
>65 yrs (%) 84 74 79 \Y[EET 7.9 Months 6.0 Months
M:F (%) 87 /13 74 | 26 81/19
ECOG 0 (%) 82 77 79 Disease Type Prior to Enrollment
ECOG 1 (%) 18 17 18 CIS 70% 1%
ECOG 2 (%) 0] §) 3 CIS/Ta 19% 1%
Number of Prior TURBT CIS/T1 11% 5%
Mean / A 4 HG Ta 0 43%
T1 0 44%
Total Number of Prior BCG Doses Ta/T1 0 4%
Cohort A Cohort B
CIS Papillary Median Number of N-803 + BCG Doses Administered
Median 12.0 12.0 Median 12.0 50
Mean 16.6 12.3
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Efficacy
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Clinically Meaningful Efficacy Results Cohort A (CIS)

Overall Intent to Treat Population QUILT-3.032
Complete Response

Median Duration of Response in Months (95% CI) 24.1 (9.9, NR)
. % (n) with duration >=12 Months per KM 62% (48.0, 73.5)
Duration of Response : :
% (n) with duration >=18 Months per KM 55% (40.1, 67.3)

% (n) with duration >=24 Months per KM 52% (37.0, 64.9)

Overall Bladder Cancer Specific Progression Free Survival

Bladder Cancer Specific 24 Months per KM 91% (81.2, 95.4)
Progression SIS 0 aY\YZV Il Bladder Cancer Specific Progression Free Survival in Responders

24 Months per KM 96% (86.5, 99.1)

Cystectomy Avoidance Rate in Responders 93% (55 /59)
(] (e Ne] W@V, (STei (o] \VARE- 1IN Cystectomy Rate in Responders 7% (4 / 59)
Recurrence Delayed Cystectomy in Responders 5.1 Months
Disease Specific @\V/I-IIBSYSIAVI\YZ U Bladder Cancer Specific Overall Survival
. Median Duration of Follow Up 23.9 Months
Duration of Follow Up _
Range of Follow Up of All Subjects (months) 0.3 to 37.5 Months
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12 and 24 Month Durable Complete Response in CIS
(Cohort A)

Duration of Complete Response
Efficacy Population — Cohort A (CIS +/- Ta/T1)

12 Months 24 Months

st 62% 95% CI (48%, 74%) 52% 95% CI (37%, 65%)
X Censored :
0.0 - I ;
.1 1 1 1 1 1 1 1 1 1
Attime of 3 9 12 15 18 21 24 27 30
first CR — E—
(3 or 6 months) Time After First CR (months) BCG+N-803
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Sustained Durable Response, Bladder Cancer Progression Free
Survival and Overall Survival (Cohort A: CIS)

Summary of Survival Analysis

Survival Plots
Efficacy Population - Cohort A (CIS +/- Ta/T1)

:tl_l—.'
I| L !

Responders '—I—
Variable (n=59) .

Subjects with Bladder Cancer Progression n (%) 2 (3%)

Median Disease Specific Progression-Free

Survival (DSPFS) (Months)

95% CI for the Median DSPFS NR, NR

DSPFS Rate at:
Month 12 96.4% (86.5,99.1)
Month 15 96.4% (86.5,99.1)
Month 18 96.4% (86.5, 99.1)
Month 21 96.4% (86.5, 99.1)
Moanth 24 96.4% (86.5, 99.1)

NR

96% Bladder Cancer Specific Progression Free Survival in Responders

100% Bladder Cancer Specific Overall Survival

% of Subjects without Event

T T T T
15 18 21 24

Time Since First Dose (months)

DSPFS os
AtRisk

PFS 83 45 22
DSPFS 83 45 22
os 8 59 36
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Efficacy Retained Across All Subgroups

COHORT A (CIS +/- Ta T1)

# response/N CRR (95% CI)

Overall 59/83 71% (60.1, 80.5)
Age < 65 9/13 69% (38.6, 90.9)
Age >= 65 50/70 71% (59.4, 81.6)
Gender: Male 54/72 75% (63.4, 84.5)
Gender: Female 511 45% (16.7, 76.6)
Race: White 52/75 69% (57.6, 79.5)
Race: Non-White 7/8 88% (47.3,99.7)
Baseline Disease Type: CIS 40/58 69% (55.5, 80.5)
Baseline Disease Type: CIS/Ta 13/16 81% (54.4, 96.0)
Baseline Disease Type: CIS/T1 6/9 67% (29.9, 92.5)
Baseline ECOG Status: 0 48/68 71% (58.3, 81.0)
Baseline ECOG Status: 1-2 11/15 73% (44.9, 92.2)
Re-induction: No 45/59 76% (63.4, 86.4)
Re-induction: Yes 14/24 58% (36.6, 77.9)
Number Prior BCG: >= 12 47/67 70% (57.7, 80.7)
Prior BCG Only 28/40 70% (53.5, 83.4)
Prior BCG + Other Therapy 31/43 72% (56.3, 84.7)
Number of Prior TURBT: <=3 16/23 70% (47.1, 86.8)
Number of Prior TURBT: > 3 35/50 70% (55.4, 82.1)
Last Prior BCG (months): 0-6 29/41 71% (54.5, 83.9)
Last Prior BCG (months):>6-12 20/27 74% (53.7, 88.9)
Last Prior BCG (months):>12 10/15 67% (38.4,88.2)
Other Prior Therapy: Yes 12/19 63% (38.4, 83.7)
Other Prior Therapy: No 47/64 73% (60.9, 83.7)
T T T
40 60

Complete Response Rate (95% Cl)

ASCO Genitourinary  pussss  mesecos: swcumo.vo ASCO sresne

Ca ncers Sym pOS| U m Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse. KNOWLEDGE CONQUERS CANCER



15

Efficacy
COHORT B (PAPILLARY)
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Efficacy Results Cohort B (Papillary)

Overall Intent to Treat Population QUILT-3.032

Number Enrolled Total Number of Patients 77

Median Disease Free Survival 23.6 months

DFS rate at 12 months 57% (95% Cl: 44%, 68%)

Disease Free Survival DFS rate at 18 months 53% (95% ClI: 40%, 65%)

DFS rate at 24 months 48% (CI 95%: 34%, 60%)

Cystectomy Avoidance Cystectomy Avoidance Rate 95% (73/77)

LR iR O RS TIa%z 1l Bladder Cancer Specific Overall Survival 99%

Duration of Follow Up Median Duration of Follow Up 20.7 months
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Durable 24 Month Disease Free Survival

Disease-Free Survival
Efficacy Population — Cohort B (HG Papillary)

Cohort B (Papillary)
patients also seemed to
retain durable disease-free
states

o o o
IS o o

% of Subjects with Disease-Free
o
o

KM Estimate
el Censored

o
o

36 39

Time Since First Dose (months) | BCG+N-803 |
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Efficacy Retained Across All Subgroups

COHORT B Papillary (Ta /T1)

DFS Rate
# Subjects (95% CI)

Overall 77 57.2% (44.4, 68.1)

Age < 65 20 81.7% (53.1, 93.8)

Age >= 65 57 48.5% (34.0, 61.5)

Gender: Male 57 57.9% (42.9, 70.3)
Gender: Female 20 56.7% (31.6, 75.6)

Race: White 68 59.9% (46.2, 71.2)
Race: Non-White 9 33.9% (5.7, 66.4)

Baseline Disease Type: CIS +/- Ta/T1 6 -(=-)

Baseline Disease Type: High Ta 33 58.6% (38.5, 74.1)
Baseline Disease Type: T1 37 68.5% (49.1, 81.8)

Baseline ECOG Status: 0 59 61.2% (46.4, 73.0)

Baseline ECOG Status: 1-2 18 43.5% (18.9, 66.0)
Re-induction: No 69 64.5% (50.8, 75.3)

Re-induction: Yes -(=-)

20 40
Disease-Free Survival Rate at 12 Months (95% ClI)
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Adverse Events: Cohorts A (CIS) + B (Papillary) Profile -

Treatment-Related AE’s Treatment-Related Treatment-Related Immune-Related
Grade 4 & 5 SAE’s AE
GRADE 1-2 GRADE 3
Adverse Event (AE) % Adverse Event (AE) %
Dysu”_a _ 222/0 Arthralgia <1% O O O
Pollakiu ”‘? 19% Bacteraemia <1% O O O
Haematuria 18% Dysuria <1%
Fatigue 16% 0
E halopath <1%
Micturition urgency 12% L .a gpa g _ 0 > CIS CIS CIS
Chills 7% Escherichia bacteraemia <1%
Bladder spasm 6% Haematuria <1%
Pyrexia 5% Myalgia <1%
Urinary tract infection 5% Pain in extremity <1%
Cystitis noninfective 4% Pollakiuria <1% O O O/ O
Nocturia 3% _ 0
Diarrhea 3% Sl <1% O O O
NET 204 Urinary tract infection <1%
Bacterial test positive 2% Urine flow decreased <1% Paplllary Paplllary Paplllary
Cystitis 2%
Influenza like illness 2%
Urinary tract pain AL

N-803 Activity is Local to the Bladder with No Systemic IL-15 Levels per PK
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Clinically Meaningful Benefit: BCG + N-803 In CIS *

 Excellent safety and tolerability profile of N-803 + BCG (QUILT-3.032)
= 0% grade 4 and 5 AE
* 0% treatment-related SAEs
* 0% immune-related AE

* 71% Complete remission (CR) rate at anytime

« 24.1 Months median durable complete remission

« 96% Avoidance of bladder cancer progression at 24 months in responders
* 91% Avoidance of cystectomy at 24 months in responders

« 100% Bladder cancer specific overall survival at 24 months

« Favorable & familiar dosing schedule with activity localized to the bladder
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Clinically Meaningful Benefit: BCG + N-803 in Papillary

Excellent safety and tolerability profile of N-803 + BCG (QUILT-3.032)
= 0% grade 4 and 5 AE
= 0% treatment-related SAEs
* 0% immune-related AE

« 57% Disease free survival rate at 12 months
* 99% Overall bladder cancer specific survival
« 959% Cystectomy avoidance rate

« Favorable & familiar dosing schedule with activity localized to the bladder
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Clinically Meaningful Magnitude of Effect of N-803 + BCG 22
In CIS & Papillary Exceeds Expectations

JOURNAL OF CLINICAL ONCOLOGY
BCG + N-803 (CIS)

Definitions, End Points, and Clinical Trial Designs for As of Feb 07’ 2022:

Non—Muscle-Invasive Bladder Cancer: Recommendations

From the ntmaton] Badder Cncer G100 CR rate 71% (59 / 83) with 28 / 83 (34%)
" Maintaining Complete Remission at 18 Months

Mark Zolorm and [ Alfred Witjes

Clinically meaningful magnitude of effect. For patients with
BCG-unresponsive CIS, we recommend an initial CR rate of 50%
at 6 months and durable response rates of 30% at 12 months and
25% at 18 months as clinically meaningful. For patients with
papillary disease that is BCG unresponsive, we consider

recurrence-free rates of 30% at 12 months and 25% at 18 months B CG + N -803 (Pap | I I ary)

as clinically meaningful. These recommendations are consistent .
with the results of studies of other salvage therapies for BCG As of Feb 07, 2022:
failures, which have noted 1- to 2-year RFS rates ranging from 18% Disease Free Rate:

s 49-5:
to 43%.%1

) o 57% Probability of Disease Free at 12 Months
In a recent FDA-AUA public workshop, some panel members . .
felt that an initial CR rate of 40% to 50% at 6 months and a durable 53% PI’Obablllty of Disease Free at 18 Months

response rate of at least 30% for 18 to 24 months, with the lower
bound of the 95% CI excluding 20%, could be clinically mean-
ingful in the BCG-refractory CIS population."” We are in partial
agreement with these recommendations but feel that the 30% Exceeds EXpectatiOﬂS of Complete RespOnse

durable response at 18 to 24 months criterion is likely too high and

may not be realistically achievable. and Duration of Res ponse
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