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Consulting Fees paid to institution only (no personal fees&from: Pfizer,
Genentech/Roche, Lilly, Puma Biotechnology, Daiichi Sankyo, Mersana
Therapeutics, Boehringer Ingelheim, AstraZeneca, Novartis, Silverback
Therapeutics, Black Diamond

Research/clinical trial support paid to institution only (no personal fees)

from: AstraZeneca, Hutchinson MediPharma, OncoMed, Medlmmune,
StemCentrx, Genentech/Roche, Curis, Verastem, Zymeworks, Syndax, Lycera,
Rgenix, Novartis, Mersana, Millenium, TapImmune, Cascadian, Lilly, BerGenBio,
Medivation, Pfizer, Tesaro, Boehringer Ingelheim, Eisai, H3 Biomedicine, Radius
Health, Acerta, Takeda, Macrogenics, Abbvie, Immunomedics, FujiFilm, Effector,
Merus, Nucana, Reieneron, Leap Therapeutics, Taiho Pharmaceutical, EMD
Serono, Daiichi Sankyo, ArQule, Syros, Clovis, Cytomx, InventisBio, Deciphera,
Unum Therapeutics, Sermonix Pharmaceuticals, Sutro, Aravive, Zenith
Epigenetics, Arvinas, Torque, Harpoon, Fochon, Black Diamond, Orinove,
Molecular Templates, Silverback Therapeutics

| will be discussing non-FDA approved indications during my presentation.
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ADVANCESN@ Immunotherapy in breast and

IMMUNOTHERAPY™ o . [
gynecologic cancers
Breast 268,600 30%
Lung & bronchus 111,710 13%
wn olon & rectum \ %o
« Standard-of-care treatment usually g Uterine corpus cLas) 1%
. S Melanoma of the skin 39,260 5%
involves surgery, chemotherapy, 3 Thyroid w0 4%
. . ) Mon-Hodgkin lymphoma 33,110 4%
I'a d | at IoN S Kidney & renal pelvis 29,700 3%
e Fancrea_ﬁ 26,830 3%
* Immunotherapy has not been P oyl
standard of care like other tumor S
types (melanoma, lung, bladder, Lung & bronchus 00 2%
etc.) and we are just getting £ Colon & recum 230 %
= ,
Va L 0
d p p rova I S NOW. :g’: 3terr'|1:f19 COrpus E,?zg j%
4 Liver & intrahepatic bile duct 10,180 4%
Leukemia 9,690 3%
Mon-Hodgkin lymphoma 8,460 3%
Brain & other nervous system 7,850 3%
All sites 285,210
American Cancer Society q p:&'ﬁégtm A0 @ I._IO PA “f:fs—lj:gjzﬁ
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ADVANCESN@ Immunotherapy in breast and

IMMUNOTHERAPY™

gynecological cancers

Somatic Mutation Prevalence
(Number Mutations Per Megabase)

Alexandrov, Nature 2013.
© 2019-2020 Society for Immunotherapy of Cancer
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=
@ Current approvals

HPV vaccination

Pembrolizumab

Pembrolizumab

Atezolizumab + nab-
paclitaxel or paclitaxel
protein-bound

Pembrolizumab +
lenvatinib

© 2019-2020 Society for Immunotherapy of Cancer

2006 and many
subsequent

2017

2018

2019

2019

Prevention of HPV infection Depends on product

MSI-H/dMMR advanced cancer with
progression on previous treatment (includes 200 mg Q3W
especially endometrial)

Recurrent/metastatic cervical cancer with PD-
L1 (CPS =21) and progression on previous 200 mg Q3W
therapy

840 mg atezolizumab +

. 2 _ >109
Advanced/Metastatic TNBC with PD-L1 21% 100 mg/m? paclitaxel

Pembrolizumab 200 mg
Q3W + lenvatinib 20 mg
daily

Endometrial cancer — not MSI-H/dMMR, after
progression on systemic therapy

QAAEM —iccc gy HOPA Csitc>
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v ©) Clinical Data — IMpassion130
IMMUNOTHERAPY™ PD_L1+ TN BC

Atezolizumab g A
Patients with metastatic or 5 40953’“',2(;?3
inoperable, locally advanced TNBC . =3
without prior therapy for advanced fanatpaclitaxs s 25ty 2
¥ Py 100 mg/m21V on d1, d8, d15° until PD o
TNBC? per RECIST 1.1 5
—QID Double blind; no crossover permitted b
or o
Stratification factors: Placebo intolerable g
* Prior (curative setting) taxane use (yes vs no) q2w IV toxicity =
+ Liver metastases (yes vs no) : 2
- . + nab-paclitaxel
° B > 109 0, C
KPD L1 IC status (positive [= 1%] vs negative [<1%]) 100 mg/m2IV on d1, d8, d15b L )

« Co-primary endpoints in ITT and PD-L1 IC+: PFS and OS¢
* Pre-specified hierarchical testing of OS in ITT and, if significant, in PD-L1 IC+ patients

* In both treatment arms, 41% of patients were PD-L1 IC+

QAAEM ——ixccc &HOPA Csitc >

Sochery Tor |mminisherapy of Cano

Schmid, ASCO 2019.
© 2019-2020 Society for Immunotherapy of Cancer
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ADVANCESN@ Clinical Data — IMpassion130

IMMUNOTHERAPY™

100
90+ g
ERL
80- "f.n.-._-.-
70-
g 60-
n 504
S ap-
30-
20 == A + nab-P (PD-L1+ n = 185)
w= P + nab-P (PD-L1+ n = 184)
10-= = A + nab-P (PD-L1- n = 266)
0 = = P + nab-P (PD-L1- n = 267)

PD-L1+ TNBC

: Median OS, mo
Population HR (95% CI)
A + nab-P | P + nab-P
PD-L1 IC+ 25.0 18.0 0.71 (0.54, 0.93)
PD-L1 IC- 19.7 19.6 0.97 (0.78, 1.20)
f-fs-:
o

=
'ﬂ -I
"u 9

0 3 6 9

Schmid, ASCO 2019.
© 2019-2020 Society for Immunotherapy of Cancer

12 15 18 21 24
Time (months)
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ADVANCES Q Performance of PD-L1 IHC assays -
IMpassion 130

IMpassion-130: Atezolizumab + nab-paclitaxel demonstrated clinical benefit in PD-L1+ mTNBC vs

placebo/nab-paclitaxel
* PD-L1 expression on immune cells (IC) was evaluated using the VENTANA PD-L1 SP142 IHC assay

with a =2 1% cutoff

IMMUNOTHERAPY™

The SP 142 assay has been clinically validated and FDA-approved to identify patients with mTNBC
for treatment with atezolizumab + nab-paclitaxel

— Dako 22C3a and VENTANA SP263 are 2 other commercially available PD-L1 IHC assays approved
for non-TNBC indications

- Have not shown direct overlap at all with SP142

QAAEM i $ HOPA sitc

IC= Immune cells Rugo et al. ESMO 2019, Abstract 6571
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ADVANCES in @ PD-L1 status in primary vs metastatic breast tissue

IMMUNOTHERAPY™

Efficacy in PD-L1 IC+

HR, 0.61 (95% CI:

Primary
5582

0.47, 0.81) HR, 0.79 (95% Cl: 0.57, 1.09)

100
50 4
— 804
E 70+
— 60
o
Z 40-
= 50 4
wr
201
10 4

9 12 15 18 21 24
Maonths

HR, 0.69 (95% CI:

100

a0 4
_ 0
=8 70-
&0
2 50
3 30
9 204

Metastatic
v

7 W 13 3/ ! 03 &

0.46, 1.03) HR,

5 12 15 18 21 24
Months

2?3033 33 39 ] 3 ]

m Aterolizumab + nab-paclitaxel
=== Placebo + nab-paclitaxel

8 12 15 13 21 24 27 0 33 3B/ W
Manths

0.55 (95% CI: 0.32, 0.93)

8 42 15 18 21 24 27T 30 33 3/ 39
Months

= Median time of sample collection to randomization: 61 days

© 2019-2020 Society for Immunctherapy of Cancer

Rugo et al. ESMO 2019, Abstract 6571

PD-L1 status by
primary vs metastatic tissue?

Primary tissue
(62%)

Metastatic tissue
(38%)

0% 20% 40% 60%
PD-L1 IC+

QAAEM o gyHOPA Citc>
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ADVANCES IN @
IMMUNOTHERAPY™

PD-L1 status by anatomic location

Breast (64%)
Lymph node (12%)
Lung (6%)

Liver (5%)

Soft tissue (4%)
Skin (2%)

Other (6%)

0% 20% 40% 60%

PD-L1 IC+

PD-L1 status evaluated by Ventana SP 142 assay

Hence evaluating PD-L1 expression from primary tumors or certain metastatic sites may be more informative

© 2019-2020 Society for Immunctherapy of Cancer

Rugo et al. ESMO 2019, Abstract 6571
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ADVANCES IN @

PD-L1 IHC assays: Prevalence and analytical
concordance

IMMUNOTHERAPY ™
SP142 (IC 1%) SP142 (IC 1%)
PD-L1+ and 22C3 (CPS 1) and SP263 (IC 1%)
SP142+ SP142+
(00% prevalence Plaz sP142s
(1%) (1%)
SP142+ SP142+
81% 22C3+ SP263+
80% 75% (45%)*
w
% 60% SP142- SP142-
v 22C3- SP263-
(_} 46% b (18%) (24%)
‘t OPA® 64% OPA® 69%
- 40% 4 PPA 98% PPA 98%
E NPA 34% NPA 45%
20% Overall agreement between SP142 and 22C3 and SP263 assays
but the analytical concordance was subpar (<90%)
0% 22C3 (CPS 2 1) and SP263 (IC 2 1%) PD-L1 assays identified a larger
SP142  22C3 SP263 . . . .
+(IC 219
(IC 2 1%) (CPS 2 1) (IC > 1%) patient population of which SP142+ (IC 2 1%) is a subgroup
NPA, negative percentage agreement; OPA, overall percentage agreement; PPA, positive percentage agreement. AE,M FANSH S @ HO PA (E itE)

2= 97% of SP142+ samples included in 22C3+ or SP263+ samples. " Compared with 41% in ITT (Schmid, New Engl J Med 2018).

== 890% OPA, PPA and NPA reguired for analytical concordance. Rugo et al. ESMO 2019, Abstract 6571
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“hcer ©) Clinical outcomes in PD-L1 + populations

Population PFS 0sS

IMMUNOTHERAPY™

Median PFS, mo HR Median ©S, mo HR
A+nP|P+nP A (95% CI) A+nP | P+nP A (95% CI)
SP1 42 8.3 4.1 4.2 0.60 (0.47, 0.78) 27.3 17.9 9.4 0.74 (0.54, 1.01)
IC 2 10/0: 46% hﬁ_j\\_L mmm Atezolizumab + nab-paclitaxel %
& 0 === Placebo + nab-paclitaxel £ 5
[ 2w
(285/614) 35 — 3 5
NS EEE R R RN SR EEE R
75 | 54 2.1 | 0.68(0.56, 0.82) | | 2156 | 19.2 24 |0.78(0.62,099) |

22C3

CPS 2 1: 81% e 5°
2 o 53
2 . @ %) |
(497/614) e E
| 75 | 53 | 22 |0.64(0.53,0.79) | 220 | 187 | 33 [ 0.75(0.59,0.96) |
SP263 o ]
IC = 1%: 75% i KH& oK
5 e 2 =
(460/614) Fre R e e

QARAEN —iccc &HOPA Csite)
samninm E1 VRANENSLE BETRIZIAE Fhar i khan Soscieny For Immanogherapy of Carcer
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IMMUNOTHERAPY™

Population

SP142+

22C3+
(45%: 279/614)

Double
positives

SP142-

22C3+
(36%; 218/614)

Double
negatives

SP142-

22C3-
(18%, 111/614)

@ Clinical o

Median PFS, months

HR (95% Cl)
A+nP | P+nP D

0.60 (0.46,
8.3 3.9 4.4 0.78)

0.81(0.61,
7.3 5.6 1.7 1.09)

1.00 (0.66,
5.5 56 | -0.1 1.51)

Double
positives

Double
negatives

Population

SP142+

SP263+
(45%; 278/614)

utcomes in BEP subpopulations

BEP: Biomarker evaluable population (N=614)

Median PFS, months

SP142-

SP263+
(30%; 182/614)

SP142-

SP263-
(24%; 147/614)

HR (95% Cl)
A+nP [P+nP| D

0.61 (0.47,
83 | 41 | 4.2 0.79)

0.68 (0.49,
70 | 54 | 1.6 0.94)

1.13 (0.79,
55 | 6.9 | -14 1.61)

Clinical benefit in 22C3+ and SP263+ subgroups driven by the SP142+ subgroup

Xceco @HOF’A (Eltg)
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AD\/ANCESN@ KEYNOTE-522: Ne()adjuvant
Pembrolizumab + chemo for TNBC

Neoadjuvant Phase > Adjuvant Phase =p
N_784 Neoadjuvant Treatment 1 Neoadjuvant Treatment 2 Adjuvant Treatment
i (cycles 1-4; 12 weeks) (cycles 5-8; 12 weeks) (cycles 1-9; 27 weeks)

Key Eligibility Criteria ‘ -
« Age 218 years
* Newly diagnosed TNBC of
either T1c N1-2 or T2-4 NO-2
« ECOG PS 0-1

» Tissue sample for PD-L1
assessment?®

Pembrolizumab 200 mg Q3W

Pembrolizumab 200 mg Q3W

A Placebo

Placebo

Stratification Factors:
* Nodal status (+ vs -)
» Tumor size (T1/T2 vs T3/T4)

+ Carboplatin schedule (QW vs Q3W)

Neoadjuvant phase: starts from the first neoadjuvant treatment and ends after definitive surgery (post treatment included)
Adjuvant phase: starts from the first adjuvant treatment and includes radiation therapy as indicated (post treatment included)

QAAEM o GHOPA Citco

gy of Cancer
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ADVANCESN@ KEYNOTE-522: Primary and secondary

IMMUNCOTHERAPY ™ e n d p O i n tS
Primary Endpoint: ypTO0/Tis ypNO Secondary Endpoints: Other pCR Definitions
13% improvement in pCR 100 - e 100
. cas -6 (5.4-21.8p A 14.8 (6.8-23.0)
rate with addition of %0 P=0.00055 %0 1 bz )

80 - | 80 4 A .14.5 (6.2-22.7p

68.6%

pembro to standard chemo

(64.8% vs 51.2%, p 0.00055) = s =1 soox
. 2%, p 0. = "
s 3 60
¥ S 5|
o o 40
g ‘&30'.
20 |

Pembro + chemo 10 1
260.401 103201 Placebo + chemo 0 2400401 1201 275401 108201

ypTO ypNO ypTO/TIS

Eshmalid reyiment aiference based on Mehinen & Nummnén meinod sirgified by randomZabon sSalifcabon Facions
Data cutolf date September 24 2018

PCR rates were higher in the pembro group in both PD-L1 positive and negative subgroups

QAAEM ——ccc gyHOPA Citc >
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cancer ©) KEYNOTE-522: Event-free survival

IMMUNOTHERAPY™

:91.3%

_ 1004 SR :85.3%
Median follow up: %- w
15.5 months : HR
Events

< (95% ClI)
el Pembro + Chemo 7.4% 0.63
: Placebo + Chemo  11.8%  (0-43-0.93)

EFS, %
L
T

1 VO S —

0 3 6 9 12 15 18 21 24 27

No. at Risk Months
784 780 765 668 518 376 242 73 2 0
380 388 380 337 264 186 116 35 1 0

Harard rato (OF) anayred bDased on & Cox regrésson model with Irestment 38 3 covarnale stratfied by the randomizalion siratficaion faciors
Data cutoff April 24, 2019

Favorable trend in EFS observed in pts treated with pembro+chemo as neoadjuvant therapy followed by adjuvant pembro
If this trends holds up, this regimen is likely to become SOC for neoadjuvant TNBC

QAAEM ——xccc gHOPA Csitc >

Sowiery For Immainadaharapy of Cancer

© 2019-2020 Society for Immunotherapy of Cancer



(Eit{:’) Society for Immunotherapy of Cancer
ADVANCES IN

I*\AMUNOTHERAPY"’@ CllnlCa| Data o KEYN OTE'158

/ Patients with advanced\

cervical cancer with

ECOG 0-1
Measurable disease
No CNS metastases

progression on one or
more standard therapies

No autoimmune disease

Q) prior checkpoint inhibitors/

-

© 2019-2020 Society for Immunctherapy of Cancer

N\

Pembrolizumab 200 mg
Q3w

Up to two years

~

Primary: Objective response
rate

Secondary: Duration of
response; Progression-free

AMERICAR ACAGEMY OF
ENCY MEDICING

\ survival; Overall survival

J
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ADV’*NCESNé Clinical Data — KEYNOTE-158

IMMUNOTHERAPY™

* 82/98 were PD-L1(+)

* @10 months: ORR —
14.6% (all in PD-L1(+)
patients)

* mOS: 9.4 mo in total

population; 11.0 mo in
PD-L1(+)

Cheol Chung, J Clin Oncol 2019.
© 2019-2020 Society for Immunctherapy of Cancer

Cervical Cancer

A

PFS (%)

100
90 A
80
70 A
60
50
40 -
30 A
20 -
10 +

0 3 6 9 12 15 18 21 24
Time (months)

PD-L1(+)| =
PD-L1(-) | =

0 3 6 9 12 15 18 21 24
Time (months)

AMERICAK ALACEMYT OF
EMERGENCY MEDICING
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ADVANCESN@ Clinical Data — Pembrolizumab in MSI-
high endometrial cancer

18%
16%
14%
12%
10%
8%
6%
2%
M Late Stage  ® Early Stage
) I I I I I I I
0% II.I....-----
2D O 2 X o 2 2 2 2 2 2 2 o2 2 N N o N 2 2 2 &
eI ELCLELLELCELE LTSS ES LSS
& F T E EFEE @ E S S
& & \&é\% & & & & & F & b(’é SR @é\% G Es NI S
& N < N S S N . & 2 S » o) & A (& &
F & FE FFFFEEE L E NS &
< @9} (‘,@\ \\}00 x°& © ° ¥ & &/\k & & '§\(’ N Q,'i’\& \\\\'(\ ® & <
S & < XX o NG & N N &
SN & & & » & & & & -2 S
& & b & (CHEV N & & ? &
<) : \\‘Q/ &o ’b\Q' Q} O (_)\\ ﬁé\ ’b%o
R & & & & &
Qg"é K\é '\&Q O\{o & b“?
S
o < B
?"b
o
&
&
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Le, Science 2017.
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AD\’ANCESN@ Clinical Data — pembrolizumab in MSI-

IMMUNOTHERAPY™

high cancers

= Ampulla of Vater
mm Cholangiocarcinoma
mm Colorectal

mm Endometrial cancer
i Gastroesophageal
mm Neuroendocrine
mm Osteosarcoma

B Pancreas

mm Prostate

mm Small Intestine

= Thyroid

mm Unknown Primary

5041,

50 =

% Change from Baseline SLD
(]
| |

-100 =

Le, Science 2017.
© 2019-2020 Society for Immunotherapy of Cancer

« NCT01876511

« 12 cancer types with dMMR
« ORR: 53%

* CR: 21%

QAAEM ——ccc gyHOPA Citc >
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M :
@ JAVELIN Ovarian 100
Randomized Phase 3 Study (NCT02718417)

Chemotherapy Maintenance

Enrollment N
. . A Arm A
Criteria N |—> Chemotherapy Observation

Dec 21, 2018: Planned interim analysis did not support the study’s initial hypothesis, and
therefore a decision was made to terminate the trial in alignment with the independent Data

Monitoring Committee.
https://www.emdgroup.com/en/news/javelin-ovarian-100-21-12-2018.html

PR TOrS N

* Mandatory archival tissue ., ., n = ~951

Primary Endpoint:

Secondary Endpoints:

Patients with SD or better will be allowed to continue to maintenance
Chemotherapy: Choice of Q3W carboplatin-paclitaxel OR carboplatin + weekly paclitaxel

Maintenance avelumab up to 2 years
ORR, overall response rate; OS, overall survival, pCR, pathological complete response; PFS, progression-free survival, PK, pharmacokinetics;

PROs, patient-reported outcomes; SD, stable disease. q ﬁ.ﬁuEum P F HO PA (E—ltg)
Clinicaltrials.gov. Accessed October 11, 2016. e A AR Pharmocy ASIOEeton  sosee o Immunomerap of Cance
© 2019-2020 Society for Immunctherapy of Cancer
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ADVANCES IN @

IMMUNOTHERAPY™

Future Directions

F T O (r';t

DAAEM Accc & HOPA  Csitc
::::::::::::::::: N i A Hemato lagw/ Oncology
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ADVANCESN@ In development: Breast cancer
IMMUNOTHERAPY i m m u n Oth e ra py

Targeted
therapy

—xccS HOPA Csitc >

Hemakalagw woncology
Fharmacy Associstian Soiery For Imming

Adams, JAMA Oncol 2019.
©® 2019-2020 Society for Immunctherapy of Cancer
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ST ) Next Directions: Breast cancer
IMMUNOTHERAPY™ | m m u n Ot h e ra py

I S S

NCT03199885 1°tline HER2+ Pertuzumab + trastuzumab + paclitaxel + Recruiting

metastatic breast atezolizumab

cancer e Pertuzumab + trastuzumab + paclitaxel + placebo
KEYNOTE-756 Neoadjuvant * Pembrolizumab + chemo = pembrolizumab + Recruiting

ER+/HER2- breast endocrine therapy

cancer * Placebo + chemo = placebo + endocrine therapy
NCT03804944 Postmenopausal * Hypofractionated RT Planned
/CBCV ER+/HER2- newly * Hypofractionated RT + pembrolizumab

diagnosed breast * Hypofractionated RT + Ftl-3 ligand

cancer * Hypofractionated RT + Ftl-3 ligand +

pembrolizumab

And many more

QAAEM —icoc VHOPA Cite >
Rt S Pharmacy Aissociatian S-K-w'o'l""--lo:-wawo‘nn-w
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gg;ﬁ;:@ In development: Therapeutic strategies
in ovarian cancer

IMMUNOTHERAPY™

Immunotherapy

HematalagwOncology
Soddery for Immanaterapy of Carger

QAAEM —xccc GHOPA Citc>
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ADVANCESN@ Clinical trials in ovarian cancer —
Angiogenesis inhib + 10

IMaGYNO50 Neo-adjuvantStlll/IV ¢ Bevacizumab + chemo + Recruiting
ovarian, peritoneal, placebo
fallopian tube e Bevacizumab + chemo +
atezolizumab
ATALANTE Recurrent, Pt-sensitive ¢ Bevacizumab + chemo + Recruiting
ovarian placebo = placebo

e Bevacizumab + chemo +
atezolizumab = atezolizumab

NRG-GY009 Recurrent, Pt-resistant ¢ PLD + atezolizumab Scheduled
ovarian * PLD + atezolizumab + interim
bevacizumab monitoring

e PLD + bevacizumab

QAAEM ——ccc gyHOPA Citc >
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ADVANCESN@ Clinical trials in ovarian cancer —

IMMUNOTHERAPY™ PAR P + IO

JAVELIN Ovarian  Untreated St IlI/1V ovarian
100 PARP

ATHENA St l11/IV ovarian,
peritoneal, fallopian tube —
only previous treatment 1
line Pt

ANITA Recurrent ovarian,
peritoneal, fallopian tube

© 2019-2020 Society for Immunotherapy of Cancer

Chemo + avelumab = avelumab +
talazoparib

Chemo - talazoparib

Chemo + bevacizumab = bevacizumab

Rucaparib + nivolumab
Rucaparib +placebo
Placebo + nivolumab
Placebo

Chemo + placebo = Niraparib + placebo
Chemo + atezolizumab = Niraparib +
atezolizumab

AMERICAR ACAGEMY OF
ENCY MEDICING

Discontinued in 3/2019:

- Poor outcomes in
JAVELIN ovarian 100 in
unselected patients

- Approval of PARP
inhibitor in frontline
maintenance

Recruiting

Recruiting

Kccc HOPA  Csite >
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ADVANCESN@ Clinical trials in ovarian cancer —

IMMUNOTHERAPY™

PARP + angiogenesis inhibitors + 10
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Chemo + placebo * bevacizumab = placebo + bevacizumab  Recruiting
Chemo + placebo + bevacizumab = niraparib + placebo *

bevacizumab

Chemo + anti-PD-1 + bevacizumab - niraparib + anti-PD-1 +
bevacizumab

Chemo + placebo + bevacizumab = bevacizumab + placebo Recruiting
Chemo + bevacizumab + durvalumab = bevacizumab +

durvalumab + placebo

Chemo + bevacizumab + durvalumab = bevacizumab +

durvalumab + olaparib

Pembrolizumab + olaparib + bevacizumab Recruiting
Pembrolizumab + placebo * bevacizumab
Placebo % bevacizumab
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ADVANCES IN

@ Cervical cancer immunotherapy

Cervical cancer is primarily the
result of persistent infection
with high-risk types of HPV

HPV DNA is present in the
majority of cervical cancer

Cervical cancer immunotherapy opportunities:
- Inhibit the tumor-induced immunosuppression
- Stimulate HPV-targeted immune response

© 2019-2020 Society for Immunotherapy of Cancer

HPV-associated tumors elicit an
innate host immune response
to the viral antigen

HPV-associated cancers are
excellent evaders of host
immunity

Cervical cancers with cytotoxic
T-cell infiltration enjoy a better
pPrognosis

Why?
Evidence of some successful
innate immune attack on the
tumor

Jun-Han, BioDrugs 2010.
Piersma, Cancer Res 2007.
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Concer ©) In development: HPV peptide
therapeutic vaccination

e Advanced cervical cancer

* ISA101 vaccine = 13 overlapping HPV16 (E6&7) synthetic long
peptides

* N = 60 patients at 4 dose levels
* mOS not reached at two highest dose levels

o1

Carbo/Ptx Carbo/Ptx Carbo/Ptx Carbo/Ptx

Melief, ASCO-SITC 2017. 0. e
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ADVANCESN@ In development: Cell therapies in
HPV-associated cancers

e TIL treatment of HPV+ cancers, ~half cervical cancer
e 28% ORR in cervical, 18% non-cervical
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@ Conclusions

* Immunotherapy in breast cancer shows promise in certain
subtypes

* For ovarian cancer, combinations seem to be the way to go

* Cervical cancer and HPV-associated cancers present unique
treatment options
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©

IMMUNOTHERAPY™

Case Studies
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ADVANCES IN @ Case Study 1

IMMUNOTHERAPY™

® Mrs. Ais a healthy 52 year old female who palpated a lump in her right breast. She is evaluated by
mammogram which shows a 2.5 cm mass and an enlarged 1.5 cm axillary lymph node.

® Biopsy of the breast and LN reveals triple negative breast cancer w/ ER0%, PR 0%, Her-2 1+ by ICH
and ratio of 1.3 by FISH

® CT C/A/P and bone scan reveals several 1-2 cm liver lesions and enlarged mediastinal and hilar
adenopathy, bone scan reveals lesions with the sacrum and bilateral ribs.

® Biopsy of the liver confirms TN metastatic breast cancer.
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ADVANCES IN @ Case Study 1

IMMUNOTHERAPY™

What would you do next?

® A) start a bone modifying agent

® B) start single agent chemotherapy

® C) Start combination chemotherapy
® D) Test for PD-L1

® E)BothAand D
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ADVANCES IN @ Case Study 1

IMMUNOTHERAPY™

® Correct answeris: E

®* Ms. A should undergo testing for PD-L1 via Ventana’s SP142 assay on immune cells.

®* Bone modifying agent should be started due to presence of bone mets and utility in
preventing fracture.
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ADVANCES IN @ Case Study 1

IMMUNOTHERAPY™

What would you give her for systemic treatment?
a) Capecitabine

b) Gemcitabine/carboplatin

c) Nab-paclitaxel if PD-L1 +
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ADVANCES IN @ Case Study 1

IMMUNOTHERAPY™

e Correct answer: C

* The addition of atezolizumab to nab-paclitaxel shows an
improvement of overall survival for pts with TNBC that express PD-L1
via SP142 assay.
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ADVANCES IN @ Case Study 2

IMMUNOTHERAPY™

You see Ms. C as a new consultation. She was diagnosed with a G2, stage Il endometrial cancer 18
months ago and was treated with surgery and 6 cycles of carboplatin/taxol. She was having belly pain

and CT A/P at an outside facility showed enlarged lymph nodes in her abdomen and some strand
peritoneal thickening.
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ADVANCES IN @ Case Study 2

IMMUNOTHERAPY™

® What would you do next?

® A) Get a surgical opinion re: removing all the lymph nodes and debulking again
® B) Start doxorubicin chemotherapy

® C) Molecular profiling to include MSI status

® D) hospice, endometrial patients don’t respond well to chemotherapy
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ADVANCES IN @ Case Study 2

IMMUNOTHERAPY™
® Correct answer is: C

® Molecular profiling to include MSI — status. Broad molecular profiling may be useful here as
endometrial carcinomas also show an up to 40% P13k mutation rate and drugs can be used off-label
or on study to treat.
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ADVANCES IN @
Q Case Study 2

* Molecular profiling shows MSI-H, p53 mutation, and an ARID1a
amplification.

* How would you treat her:

* A) pembrolizumab

* B) Doxil

* C) carboplatin/taxol

* D) clinical trial with combination immunotherapy
*E)AorD
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ADVANCES IN @
Q Case Study 2
* Answer: E

 Immunotherapy would likely be most appropriate for this patient —
either with pembrolizumab which is approved or a combination
immunotherapy clinical trial.
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