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Learning Objectives

= Evaluate the clinical significance of recent and emerging
data regarding the efficacy and safety of approved
therapeutic options for TNBC

* Develop strategies to identify and manage AEs associated
with PARP inhibitors and ICls used in patients with TNBC

= |dentify novel therapeutic strategies being investigated for
TNBC

AEs = adverse events; ICls = immune checkpoint inhibitors; PARP = poly ADP ribose polymerase; TNBC = triple-negative breast cancer



TNBC: Pathophysiology and
Molecular Classification



What Is Triple-Negative Breast Cancer?

* Triple negative: ER negative, PR negative, HER2 negative

* Depending on thresholds used to define ER and PR positivity and methods
for HER2 testing

= TNBC accounts for 10% to 17% of all breast carcinomas

= Higher incidence in African Americans

= Significantly more aggressive than other molecular subtypes
* Majority grade 3 tumors

» Peak risk of recurrence at 1 to 3 years

* [ncreased mortality rate first 5 years

» Rapid progression from distant recurrence to death

ER = estrogen receptor; PR = progesterone receptor
Reis-Filho JS, et al. Histopathology. 2008;52:108-18; Dent R, et al. Clin Cancer Res. 2007;13:4429-34.



TNBC Can Be Classified Molecularly

Molecular Characterization of Basal-Like and Non-Basal-Like Refinement of Triple-Negative Breast Cancer Molecular Subtypes:
Triple-Negative Breast Cancers. Implications for Neoadjuvant Chemotherapy Selection.
Prat et al., The Oncologist, 2013 (PMID:23404817) Lehmann, Jovanovié¢, Chen, Estrada, Johnson, Shyr, Moses, Sanders, and Pietenpol.
PLoS One. 2016 (PMID:27310713)
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Stratification of TNBC

TNBC
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AR = androgen receptor; TILs = tumor-infiltrating lymphocytes




Optimizing Current
Standards of Care



Early-Stage Disease



Management of Early-Stage Disease

* _ocoregional

* Lumpectomy + radiation therapy preferred
= No advantage for mastectomy; may result in inferior outcomes

= Patients with germline mutations: mastectomy preferred (for reasons of
secondary prophylaxis)

= Early-stage treatment

= Alkylator + anthracycline + taxane-based chemotherapy for all patients
= Exceptions made for small cancers or ineligible patients
= Strongly consider neoadjuvant approach except for small cancers

= Consider post-neoadjuvant chemotherapy with adjuvant capecitabine, based
on residual disease burden at surgical excision

= Consider platinum drugs if patient has a known BRCA1/2 germline mutation



Treatment of ESBC-TNBC

= Neoadjuvant chemotherapy
= Rationale
= Benefit of pCR
» Standard chemotherapy
= Use of platin
» Post-neoadjuvant cape (CREATE-X)
= Pembrolizumab?

= Adjuvant therapy

ESBC = early-stage breast cancer; pCR = pathologic complete response



Neoadjuvant Chemotherapy for TNBC:
Current Landscape

= Conventional sequential AC/T chemotherapy yields pCR in 30% to 42%
= Additional = 10-15% achieve near pCR (RCB 1)

= Addition of carboplatin to A/T chemotherapy improves pCR (54%-58%)
* Increased toxicity, survival data pending
= Robust response biomarkers not available

* Achievement of pCR is associated with excellent 3- to 5-year EFS/OS
= | ack of pCR is associated with high recurrence risk

= Several genomic and molecular biomarkers of neoadjuvant chemotherapy
response in TNBC have been retrospectively evaluated in GE signatures,
TILs/immune markers, TNBC subtypes, tumor genomic scars, etc.

AC/T = doxorubicin, cyclophosphamide, and paclitaxel; A/T = doxorubicin and paclitaxel; EFS = event-free survival; GE = gene expression; OS = overall survival; RCB =
residual cancer burden

Von Minckwitz G, et al. Lancet Oncol. 2014;15:747-56; Sikov WM, et al. J Clin Oncol. 2014;33:13-21; Rugo HS, et al. N Engl J Med. 2016;375:23-34; Alba E, et al. Breast Cancer Res Treat. 2012;136:487-93;
Tamura K, et al. J Clin Oncol. 2014;32 (suppl; abstr 1017); Sharma P, et al. Clin Cancer Res. 2016;23:649-57; Loibl S, et al. Lancet Oncol. 2018;19:497-509; Symmans WF, et al. J Clin Oncol. 2017;35:1049-60;
Cortazar P, et al. Lancet. 2014;384:164-72; Yee D, et al. 2017 SABCS oral presentation.



PCR as a Surrogate Endpoint in TNBC

* Neoadjuvant chemotherapy for TNBC .-t
= pCR (ypTO/is NO) rate: 34% (meta-analysis) 3
= CTNeoBC pooled analysis of 12 g ”
randomized trials:'-? - .
= Of 1157 patients with TNBC -
= 33.6% achieved pCR 2 ° | HR=0.24, P* <0.001
= TNBC patients with pCR had & o
= EFS HR 0.24 ¢ “ | — PCR(n=389)
= (95% Cl, 0.18-0.33) W g | — nopCR(n=768)
= OSHR 0.16 S
= (95% CI, 0.11-0.25) 0 20 40 60 80 100 120
= Compared with non-pCRs ro/is ypNO Months since Randomization

Cl = confidence interval; HR = hazard ratio
1. Cortazar P, et al. Cancer Res. 2012;72(24 Suppl):S1-11; 2. Cortazar P, et al. Lancet. 2014;384:164-72.



I-SPY2 Neoadjuvant Trial

= Pembrolizumab

raduated in all
ER2- signhatures,
both HR+/HER2-

and triple negative

Pembro Control

0.46 0.16

= Neoadjuvant All HER2- (0.34 — 0.58) (0.06 — 0.27) >99% 99%
paclitaxel x 12 b T
with/without et (043-0.78)  (0.06-0.33) s it
embrolizumab T T
ollowed by AC x 4 HR+/HER2- (019 — 0.48) (0.03 - 0.24) >99% 88%
= Adaptive
randomization on The Bayesian model estimated pCR rates adjust to characteristics of the I-SPY2 population.
-SPY?2 The raw pCR rates are higher than the model estimate of 0-604 in TNBC.

AC = doxorubicin and cyclophosphamide
Nanda R, et al. J Clin Oncol. 2017;35 (suppl; abstr 506).



KEYNOTE-522 Study Design

e NeOadjuvant Phase > < Adjuvant Phase =ep
Neoadjuvant Treatment 1 Neoadjuvant Treatment 2 Adjuvant Treatment
(cycles 1-4; 12 weeks) (cycles 5-8; 12 weeks) (cycles 1.9; 27 weeks)

Pembrolizumab 200 mg Q3W

Key Eligibility Criteria - -

Age 218 years Pembrolizumab 200 mg Q3W
Newly diagnosed TNBC of
either T1c N1-2 or T2-4 N0O-2

ECOG PS 0-1

Tissue sample for PD-L1
assessment®

<AMOICKL

Placebo

Placebo

Stratification Factors:
* Nodal status (+ vs -)
* Tumor size (T1/T2vs 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)

3Must consist of at least 2 separate tumor cores from the primary tumor. “Doxorubicin dose was 60 mg/m? Q3W.
“Carboplatin dose was AUC § Q3W or AUC 1.5 QW. *Epirubicin dose was 90 mg/m? Q3W.
‘Paclitaxel dose was 80 mg/m? QW. ‘Cyclophosphamide dose was 600 mg/m? Q3W.

Schmid P, et al. ESMO 2019. Abstract LBA8_PR




KEYNOTE-522

Pathological Complete Response at I1A1 Event-Free Survival at I1A2

Primary Endpoint: ypT0/Tis ypNO By PD-L1 Status®: ypT0/Tis ypNO 100 | g; g;
- . 0
"1 M wu
e T
100 - 100 - 80
A 13.6 (5.4-21.8)2 A 14.2 (5.3-23.1)2 704 :
90 90 .
P=0.00055 < 60 : Events o iR
80 A 80 A 0 X ; (95% Cl)
68.9% A 18.3 (-3.3-36.8)2 - !
70 64.8% E 504 i Pembro + Chemo/Pembro  7.4% 0.632
3 3 45.3% w404 | Placebo + Chemo/Placebo  11.8% (0.43-0.93)
S 60 = !
2 5 e 301 |
= = 20 :
o 40 o !
2 30 2 101
0 —T T T T T T T T T T T T T T
20 0 3 6 9 12 15 18 21 24 27
10 Pembro + Chemo No. at Risk Months
0 260/401 103/201 Placebo + Chemo 230/334 . 784 780 765 666 519 376 242 73 )

—-
oo

PD-L1-Positive PD-L1-Negative 390 386 380 337 264 186 116 35

aEstimated treatment difference based on Miettinen & Nurminen method stratified by randomization stratification factors. "PD-L1 assessed at a central laboratory using the PD-L1 IHC
22C3 pharmDx assay and measured using the combined positive score (CPS; number of PD-L1-positive tumor cells, lymphocytes, and macrophages divided by total number of tumor
cells x 100); PD-L1-positive = CPS 21. Data cutoff date: September 24, 2018.

3Prespecified P value boundary of 0.000051 not reached at this analysis (the first interim analysis of EFS).
Hazard ratio (Cl) analyzed based on a Cox regression model with treatment as a covariate stratified by the randomization stratification factors. Data cutoff April 24, 2019.

Schmid P, et al. ESMO 2019. Abstract LBA8_PR




PCR Has Increased in TNBC With NACT
Evolution

100% -
90% ypTO/is ypNO
80% 0 0 0 0 0 0
709 39% 33% 43% 44% 64% 49% 60%
0
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40%
30%
20%
I 10%
0%
TAC ..., EC-Doc EC-Doc+B PM+B PMCb+B  PCb-ddAC PCb+B-ddAC
eparTrio GeparQuinto?-* GeparSixto CALGB 40603

NACT = neoadjuvant chemotherapy
1. Huober J, et al. Breast Cancer Res Treat. 2010;124:133-40; 2. von Minckwitz G, et al. N Engl J Med. 2012;366(4):299-309; 3. Gerber B, et al. Ann Oncol. 2013;24:2978-84; 4. Sikov W, et al. SABCS 2013.
Abstract S5-01.




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Adjuvant Capecitabine for Breast Cancer
after Preoperative Chemotherapy

C Disease-free Survival among Patients with Triple-Negative Disease D Overall Survival among Patients with Triple-Negative Disease
T; 1.0 1.0
‘§ s ';7 s (;apecitabine
2 ’ Capecitabine g ’
8 172}
ﬂ.l o g oic: | Control
a Control 5
[a) s
0.4+ 0.4
s z
£ i
.“-; 0.2 Hazard ratio for recurrence, o 0.2+
= second cancer, or death, 0.58 g Hazard ratio for death, 0.52
£ 95% Cl, 0.30-0.87 959% Cl, 0.30—0.90
00 T T T T T 00 T T T T T
0 1 2 3 4 5 0 1 2 3 4 L
Years since Randomization Years since Randomization
No. at Risk No. at Risk
Capecitabine 139 109 95 76 42 11 Capecitabine 139 124 116 a1 50 11
Control 147 95 84 69 47 6 Control 147 125 108 82 52 9

Masuda N, et al. N Engl J Med. 2017;376:2147-2159.




Advanced TNBC



Advanced TNBC: Current Standard of Care

» Heterogeneous group of cancers = Treatment

= Poor prognosis: median OS 12- ~ * Germline BRCAT/2-mutated
18 months subgroup
= Olaparib

= Workup = Talazoparib

= Test for germline BRCA mutations = Platinum

= Test for PD-L1 » Taxane first line (TNT trial)

= Consider CNS screening = Single agent unless high tumor

burden

CNS = central nervous system



TNT Trial: First-Line Carboplatin vs.
Docetaxel

ITT Analysis in All Patients
100

Absolute difference
-2.6% (95% CI, -12.1 10 6.9)
Exact P= 0.66

Germline BRCA 1/2 Tumor Somatic BRCA 1/2
0O 20 40 60 80 100 0 20 40 60 80 100

170125(68.0%) , . 120018(667%)
" Absolute difference : " Absolute diflerence

of 18 (33.3° 34.7% (95% CI, 6.3 10 63.1) | SOLI4(357%) 31.0% (95% CI, -2.210 64.2)
Exact P=0.03 ' ] 3 Exact P=0.15

20 40 60 80 100 0 20 40 60 80 100

230190 (25.6%)
Absolute difference . Absolute dilerence
~6.4% (95% CI, -17.4 10 4.6) ~10.0% (5% CI, -234 10 3.4)

Wild Type 50 of 145 (34.5°<) Exact P =0.30 ’Q_Jﬁm Exact P=0.20

-
|
0

A

f 1 1%
36 of 128 (28.1%)

ITT = intent to treat
Tutt A, et al. Nat Med. 2018;24:628-37.




Chemotherapy for Advanced TNBC Has
Modest Activity

PFS, 0s,

Population ORR, % months months Source

1st-line treatment

Carboplatin ]} 188 1st line 31 3.1 12.4 TuttA, SABCS 2014
Docetaxel ] 188 1st line 36 45 12.3 Tutt A, SABCS 2014
Cisplatin/ 1st line Isakoff SJ, J Clin Oncol,
Carboplatin I 8  (80.2%) 26 2.9 1.0 2015
z1st-line treatment
Resist to

: Il (pooled s ’ ¥ . Perez EA, Breast Cancer
|xabep||one analysis) 60 AC IOO-II"_jUSt 6-17 1.6-2.7 Res Treat 2010

wore Il (pooled Prior A, T or Perez EA, Breast Cancer
Capecitabie analysis) 2%  resisttoA, T 15 1.7 - Res Treat 2010
Eribulin lll (pooled 100 21 prior 1 2.8 124 Pivot X, Ann Oncol 2016

analysis) chemo ' ' y

ORR = overall response rate; PFS = progression-free survival.




Optimizing Current Standards of Care:
Key Takeaways

* Neoadjuvant chemotherapy for all except cT1,cNO
* Generally ddAC/T

» Consider adding carboplatin for higher stage, BRCA-mutated slow
responders

» Adjuvant capecitabine for residual disease (recommend RCB
classification by pathologist and using cap in RCB-2, 3)

= Neoadjuvant/adjuvant trials for PARP inhibitors in germline BRCA-
mutated disease in progress

dd = dose dense



Recently Approved and/or
Emerging Therapies In
TNBC



National

comprehensive NCCN Guidelines Version 1.2019 NCCNT(aBE,Ei'}”Si r:?edneé
NCCN ﬁg{‘vﬁg:w Invasive Breast Cancer e ——

CHEMOTHERAPY REGIMENS FOR RECURRENT OR STAGE IV (M1) DISEASE?P

HER2-Negative HER2-Positive9
Preferred regimens Preferred regimens
- Anthracyclines « PARP inhibitors (options for patients with HER2- * Pertuzumab + trastuzumab + docgtaxelg(category )P
» Doxorubicin negative tumors and germline BRCA1/2 mutation)d * Pertuzumab + trastuzumab + paclitaxel
_brLiposomaI doxorubicin : ?Ilaparlb" (l;:ategtory 1) ; Other recommended regimens:
- Taxanes alazoparib? (catego
» Paclitaxel E P ( gory 1) 9 g * Ado-trastuzumab emtansme (T-DM1)
- Anti-metabolites tumors and germline BRCA1/2 mutation)d * Trastuzumab + paclltaxel % carboplatin
» Capecitabine » Carboplatin - Trastuzumab + docetaxel” h
» Gemcitabine » Cisplatin * Trastuzumab + vinorelbine
» Microtubule inhibitors « Atezolizumab + albumin-bound paclitaxel (option * Trastuzumab + capecitabine
» Vinorelbine for patients with PD-L1-positive TNBC)® * Lapatinib + capecitabine
» Eribulin * Trastuzumab + lapatinib (W|thout cytotoxic therapy)
» Trastuzumab + other agents™'’J

Other recommended regimens®
f Randomized clinical trials in metastatic breast cancer document

* Cyclophosphamide = Epirubicin that the addition of bevacizumab to some first- or second-line
e Docetaxel * Ixabepilone chemotherapy agents modestly improves time to progression and
* Albumin-bound paclitaxel response rates but does not improve overall survival. The time-to-
- - - c progression impact may vary among cytotoxic agents and appears
Useful in certain circumstances grggtest with bevacizur?mab?r/w comb?na}t(iton with v%eekly paclitaxel.
* AC (doxorubicin/cyclophosphamide) + Docetaxel/capecitabine 9 Trastuzumab and hyaluronidase-oysk injection for subcutaneous
« EC (epirubicin/cyclophosphamide) * GT (gemcitabine/paclitaxel) use may be substituted for trastuzumab. It has different dosage and
» CMF (cyclophosphamide/ . Gemmtabme/carboplatm administration instructions compared to intravenous trastuzumab. Do
methotrexate/fluorouracil) « Paclitaxel/bevacizumabf not substitute trastuzumab and hyaluronidase-oysk for or with ado-

trastuzumab emtansine.
h Patients previously treated with chemotherapy plus trastuzumab
in the absence of pertuzumab in the metastatic setting may be

a Albumin-bound paclitaxel may be substituted for paclitaxel or docetaxel due to medical considered for one line of therapy including both trastuzumab plus
necessity (ie, hypersensitivity reaction). If substituted for weekly paclitaxel or docetaxel, then pertuzumab in combination with or without cytotoxic therapy (such as
the weekly dose of nab-paclitaxel should not exceed 125 mg/m?2. vinorelbine or taxane). Further research is needed to determine the
b Consider scalp cooling to reduce incidence of chemotherapy-induced alopecia for patients _ideal sequencing strategy for anti-HER2 therapy.

receiving chemotherapy. Results may be Iess effective with anthracycllne contalmng regimens. 'Trastuzumab given in combination with an anthracycline is associated
= o used in select with significant cardiac toxicity. Concurrent use of trastuzumab and

~ pertuzumab with an anthracycline should be avoided.

I Trastuzumab may be safely combined with all non-anthracycline

containing preferred and other single agents listed above for recurrent

or metastatic breast cancer.

patents with high tumor burden rapldly progressmg dlsease and wsceral cnsns
d Patlents w1th HER2 negatlve dlsease strongly consider for germllne BRCA 1/2 testlng

|dent|fy patlents most likely to benefit from atezollzumab plus albumin- bound paclltaxel

Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Breast Cancer V1.2019. © National Comprehensive Cancer

Network, Inc 2019. All rights reserved. Accessed March 18, 2019. To view the most recent and complete version of the guideline, go online to NCCN.org.



PARP Inhibitors
OlympiAD Schema

* HER2-negative metastatic BC
~ ER+ and/or PR+ or TNBC 7
Deleterious or suspected Primary endpoint:

deleterious gBRCAm * Progression-free
Prior anthracycline and survival

Jlans (RECIST 1.1, BICR)
Secondary endpoints:

Time to second
progression or death

Overall survival

Objective response
rate

S2 prior chemotherapy lines
In metastatic setting

HR+ disease progressed on
21 endocrine therapy, or not 2:1

suitable randomization

If prior platinum use Chemotherapy of
No evidence of physician's
progression during .
treatment in the advanced choice (PC)

setting « Capecitabine
212 months since « Eribulin

(neoc)adjuvant treatment

Treatuntil progression

Safety and tolerability

Global HRQoL
» Vinorelbine ORTC-QLQ

BC = breast cancer; bd = twice per day; BICR = blinded independent central review; EORTC-QLQ-C30 = European Organisation for Research and Treatment of
(S)alnggl_r Core Quality of Life Questionnaire; gBRCAm = germline BRCA mutation; HRQoL = health-related quality of life} RECIST = Response Evaluation Criteria in
Rc?blson Mrg?g? N Engl J Med. 2017;377:523-533.




Progression-free Survival (%)

No. at Risk

Olaparib

Standard therapy 97 88 63 46 44 29 25 2421 13 1111 8 7 4 4 4 1 1 1

OlympiAD Outcomes

100+ Olaparib
300 mg bd

90

80+ Progression/deaths, n (%) 163 (79.5) 71(73.2)
70+ Median PFS, months 7.0 4.2
60 HR 0.58

50- 95% C10.43 to 0.80; P<0.001
404 Olaparib (N=205)

304

Standard therapy
20 (N=97)
104
L
0 T 1 1 T T 13 1

T T T T T T T T T T T T T T T T T T T T
01 2 3 4 5 6 7 8 910111213 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30

Months since Randomization

20520117715915412910710094 73 69 61 40 36 23 21 21 111111 4 3 3 2 2 1 1 1 0
111110000

PFS

PC = physician’s choice; F/u = follow-up
Robson M, et al. N Engl J Med. 2017;377:523-533; Robson ME, et al. Ann Oncol. 2019;30:558-566.

Probability of OS

n (%) Mos % %
— Olaparib 130(63) 193 931 541
— (T 62(64) 17.1 85.8 48.0

1 HR:0.90(95% Cl: 0.66-1.23; P = .513)

4 8 12 16 20 24 28 32 36 40

Deaths, Median0S, 6-Mo 0S, 18-Mo 05, Median F/u,

Mos
18.9

155




EMBRACA: Talazoparib vs. Chemotherapy in
Advanced BRCA1/2+, HER2- Breast Cancer

= Randomized, open-label phase 3 study conducted at 145 sites in 16 countries
21-day

Stratified by HR status (ER+ and/or PgR+ vs. TNBC), prior chemo
cycles

regimens (0 vs. > 1), history of CNS metastases (yes vs. no)

Patients with HER2-negative LA/MBC with Talazoparib 1.0 mg PO QD
deleterious or suspected deleterious (n=287)
germline BRCA1/2 mutation; previous . Until PD or
anthracycline and/or taxane unacce
’ . ., . ptable AEs

< 3 previous lines of CT* for advanced\ Physician’s Choice of Chemotherapy*

disease (N = 431) (n=144)
= Prim n int: PF BICR

ary € de t _ S by C *Previous platinum-based therapy for EBC permitted if DFI 2 6 months

= Secondary endpomts: ORR, OS, safety "Physician’s choice of: capecitabine 1250 mg/m?2 PO BID days 1-14;

eribulin 1.4 mg/m? IV days 1, 8; gemcitabine 1250 mg/m? IV days 1, 8; or

= |nvestigational endpoints: DoR, QoL
9 P Q vinorelbine 30 mg/m? IV days 1, 8, and 15

BID = twice per day; CT = chemotherapy; DFI = ; disease-free interval; DoR = duration of response; EBC = early-stage breast cancer; IV = intravenous; LA = locally

advanced; MBC = metastatic breast cancer; PgR = progesterone receptor; PO = orally; QD = every day; QoL = quality of life
Litton JK, et al. N Engl J Med 2018;379:753-63.




EMBRACA: Endpoints

Talazoparib Standard CT Talazoparib Stanard cT
0S Outcome
PFS Outcome (n=281) (n=144) (n=287) (n=144)
100 PFS events, % 186(65) 83 (58) 05 eventsn (% 108 38} (&)
o TR R e Median 0S, mos (95% Cl) 223 (18.1-26.2) 19.5 (16.3-22.4)
' e e HR (95% C1) 0.76 (0.54-1.06); P = .105
801 :
0 HR (95% CI) 0.54(0.41-0.71); P<.001 188 24-mo 08, % (95% Cl) 45 (36.7-53.5) 37 (24.1-49.1)
0 1-yr PES, % 37 20 ~ 30 36-mo 0S, % (95% Cl) 34 (25.3-43.7) 0
~ - X
g < 704
o 20 5
™ | 'E 60'
a 40 F 50
30+ = 40-
- \ % 30- ~+-Talazoparib
20 Talazopa"b 5 20- ~4-Standard CT
13' Standard therapy e

1215

Litton JK, et al. N Engl J Med. 2018;379:753-63.




PD-(L)1 Inhibitors in TNBC: Monotherapy

Median # Ageni(s) ORR Median
prior lines duration
therapy (95% C1) response

(range)

KEYNOTE-012
(NCT01848834)

(L1029 A (>1 prior therapy)= 170
(NCT02447003)

B (1" line, PD-L1+)= 52

m 54 (evaluable=21)

Nanda R, et al. J Clin Oncol. 2016;34:2460-2467; Adams S, et al. Ann Oncol. 2019;30:405-411; Adams S, et al. Ann Oncol. 2019;30:397-404; Dirix LY, et al. Breast Cancer Res Treat. 2018;167:671-686;
Emens LA, et al. 2015 AACR Annual Meeting, Abstract 2859.




KEYNOTE-119 Study Design

Patients Pembrolizumab
* Recurrent mTNBC 200 mg Q3W

up to 35 cycles

* 1 or 2 prior systemic treatments for
mTNBC

* Documented disease progression
on/after most recent therapy

* Previous treatment with an
anthracycline and/or a taxane in { D
the neoadjuvant/adjuvant or * Eribulin
metastatic setting * Gemcitabine

« ECOG PS 0-1 * Vinorelbine

Follow-up for safety
(S90 days)
Follow-up for survival

Investigator choice? of: (every 3 months)
* Capecitabine

N =600

Randomize 1:1

Stratification by: 65% CPS 21

* PD-L1 tumor status (CPS 21 vs CPS <1) 0 . .
* Prior neoadjuvant/adjuvant therapy vs 60% 1 prior line

de novo metastatic disease at initial diagnosis 50% < 6-month PFS first line

ECOG PS = Eastern Cooperative Oncology Group performance status; mTNBC = metastatic triple-negative breast cancer; PD-L1 = programmed death ligand 1; Q3W = every 3 weeks.
IMaximum enroliment cap of £0% of total enroliment for each chemotherapy drug.

Cortes J, et al. ESMO 2019. Abstract LBA21.




KEYNOTE-119 Primary Endpoint

Overall Survival by PD-L1 CPS

ITT 901

Events HR (95% CI)
85.3% 0.97

(0.82-1.15)
88.1%

Median (95% Cl)

0S, %

9.9 mo (8.3-11.4)
10.8 mo (9.1-12.6)

No. atrisk

5 10 15 20 25 30 35 40
Time, months

Pembro 312 224 154 112 76 57 31 6 0

Chemo 310 233 163 108 75 48 21 6 0

CPS 210

HR
Events (95% CI) P
77.1% 0.78 0.057
o (0.57-1.06)
88.8% Median (95% CI)

08, %

40
30
204
10

0

12.7 mo (9.9-16.3)
11.6 mo (8.3-13.7)

0

No. at risk

Pembro 96

Chemo 98

OS in the ITT, CPS 21 and CPS 210 populations were primary endpoints; OS in the CPS 220 population was an exploratory endpoint. Data cutoff date: April 11, 2019

Cortes J, et al. ESMO 2019. Abstract LBA21.

T T T T T T T 1
5 10 15 20 25 30 35 40
Time, months
79 57 41 26 23 1" 1 0

80 54 36 23 12 4 1 0

1004

CPS21 =

HR
Events (95% ClI) P
84.2% 0.86 0.073
s (0.69-1.06)
90.6% Median (95% CI)

0S, %
123
=}

10.7 mo (9.3-12.5)
10.2 mo (7.9-12.6)

No. atrisk

Pembro 203

Chemo 202

100

CPS 220 &

T T T

5 10 15 20 25 30 35 40
Time, months

151 109 76 51 40 20 3 0

162 102 66 42 27 12 3 0

Events HR (95% CI)
70.2% 0.58

(0.38-0.88)
92.3%

Median (95% CI)

0S, %

40
304
204
10

0

14.9 mo (10.7-19.8)
12.5 mo (7.3-15.4)

‘-\_“"‘-‘-m

0

No. at risk
Pembro 57

Chemo 52

T T T T T 1
5 10 15 20 25 30 35 40
Time, months
50 39 28 21 18 8 1 0

41 29 20 13 6 2 0 0




IMpassion130 Study Design

. . . . ( )
/ Patients with metastatic or \ Atezolizumab
inoperable, locally advanced TNBC 840 mg IV q2w o
without prior therapy for advanced + nab-paclitaxel Treatment ;
TNBC? 100 mg/m2 IV on d1, d8, d15b until PD o
per RECIST 1.1 o
—GZD Double blind; no crossover permitted or "'_-
. gn . . m
Stratification factors: Placebo i tolerable >
* Prior (curative setting) taxane use (yes vs. no) q2w IV toxicity c
: >
 Liver metastases (yes vs. no) + nab-paclitaxel )
« PD-L1 IC status (positive [= 1%] vs. negative [< 100 mg/m2 IV on d1, d,
1%)])c d15b \ )

= 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+

IC = immune cell; IHC = immunohistochemistry; PD = progressive disease; q2w = every 2 weeks
a Prior chemotherapy in the curative setting allowed if treatment-free interval = 12 months. b 28-day cycle. ¢ Centrally evaluated per VENTANA SP142 |IHC assay.

d Efficacy endpoints assessed be/ investigators per RECIST 1.1. NCT02425891.
Schmid P, et al. J Clin Oncol. 2019;37 (suppl; abstr 1003).




Primary PFS Analysis in the ITT and PD-L1
IC+ Subgroup

5.5 mo72 mo
0.|(5.3, 5.6){(5.6, 7.5)

ITT Population
HR, 0.80 (95% CI: 0.69,

0.92) 80-
P =0.002 —_
> 60
4
a 40-

“= A+ nab-P (n =451)
= P+ nab-P (n = 451) 207

PD-L1 IC+ Subgroup

HR, 0.62 (95% CI: 0.49,
0.78)
P < 0.001

== A+ nab-P (n = 185)

5.0 107.5 md P+ nab-P (n = 184)

O_

(3.8, 5.6)i(6.7, 9.2)

0 3 6 9 12 15 18 21 24 27 30 33

Time (months)

0 3 6 9 12 15 18 21 24 27 30 33
Time (months)

= PFS benefit driven by PD-L1 IC+ patients, as a treatment effect was not observed in PD-L1 IC- patients’

= Based on these data,? atezolizumab + nab-paclitaxel received accelerated approval by the FDA3
and is recommended for patients with PD-L1 IC+ mTNBC in the NCCN4 and AGO? guidelines

AGO = Arbeitsgemeinschaft Gynakologische Onkoloq\ile;tFDA = US Food and Drug Administration; mTNBC = metastatic triple-negative breast cancer; nab-P = nab-
e

aclitaxel; NCCN = National Comprehensive Cancer

ata cutoff: April 17, 2018. Median follow-up (I
2018. 2. Schmid P, et al. N Engl J Med. 2018;379:2108-2121; 3. Atezolizumab Prescribing Information. htt s://www.accessdata.fda.gov/drugsatfda_docs/label/ZO18/761034sO10IbI.pdf; 4.

1. Emens SABC
NCCN Clinical Practice Guidelines. Breast Cancer. V1.2019. 5. AGO Guidelines Breast Version 2019.1; Schmid P, et al. J Clin Oncol. 2019;37 (suppl; abstr 1

work
TT&: 12.9 months.

03).




OS in ITT Population

1007 Stratified HR, 0.86 24-Month OS Rate (95% Cl)
90 A (95% CI: 0.72, 1.02) A + nab-P P + nab-P
30 - Log-rank P = 0.0777 (n = 451) (n = 451)
42% 39%
707 (37, 47) (34, 44)
:\? 60 -
7)) 04+-----""""""--m-mmmmmm -
O 40 = 1
30 - ; .
20-
10 - 18.7 mo ! '21.0 mo
0 (16.9,20.3) ! 1(19.0, 22.6)

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Patients at risk Time (months)

A + nab-P 451 426 389 342 312 270 235 162 88 56 35 19 8 3 NE
P + nab-P 451 420 376 329 291 252 216 145 87 51 33 17 4 1 NE

NE, not estimable. Clinical cutoff date: January 2, 2019. Median PFS (95% Cl) is indicated on the plot. Median follow-up (ITT): 18.0 months.

Schmid P, et al. J Clin Oncol. 2019;37 (suppl; abstr 1003).




OS in PD-L1+ Population

1007 Stratified HR, 0.712 24-Month OS Rate (95% Cl)
90 (95% CI: 0.54, 0.93) A + nab-P P + nab-P
80 - (n = 185) (n = 184)
51% 37%
70- (43, 59) (29, 45)
S 60-
w 01— "
O 4o- :
301 : :
20 - | |
10 - 18.0 mo! 125.0 mo
) (13.6, 20.1) ! ' (19.6, 30.7)

0 3 6 9 12 15 18 21 24 27
Patients at risk Time (months)

A + nab-P 185 177 160 145 135 121 106 69 43 28
P + nab-P 184 170 147 129 111 93 81 47 26 20

Not formally tested due to pre-specified hierarchical analysis plan.
Clinical cutoff date: January 2, 2019. Median PFS (95% Cl) is indicated on the plot. Median follow-up (ITT): 18.0 months.

30 33 36 39 42

21 10 6
15 10 1 NE NE

Schmid P, et al. J Clin Oncol. 2019;37 (suppl; abstr 1003).



Comparison of OS
in PD-L1+ and PD-L1- Populations

100
90+
80+

] 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)

0S (%)

20~ == A + nab-P (PD-L1+ n = 185)
== P + nab-P (PD-L1+ n = 184)
104= = A + nab-P (PD-L1- n = 266)
= = P + nab-P (PD-L1- n = 267)

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Time (months)

Clinical cutoff date: January 2, 2019.

Schmid P, et al. J Clin Oncol. 2019;37 (suppl; abstr 1003).




FDA Approval of Atezolizumab

= March 8, 2019: accelerated approval for atezolizumab in
combination with paclitaxel protein-bound for adult patients with
unresectable locally advanced or metastatic PD-L1+ TNBC

* PD-L1-stained tumor-infiltrating IC of any intensity covering = 1% of
the tumor area, determined by an FDA-approved test

= VENTANA PD-L1 (SP142) assay approved as companion diagnostic
device for selecting TNBC patients for atezolizumab

FDA Website. https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-atezolizumab-pd-|1-positive-unresectable-locally-advanced-or-metastatic-triple-negative



Androgen Receptors in TNBC: Preclinical

= Gene expression profiling (LAR MmN s SR . B

subtype) i g i;\
s& 5

= Molecular signature sugggested an
active hormonally regulated

transcription program

Veabdty (helative 1o Conred)
. . .. -
< - - - - -

= Genes known to be either direct targets e ™ e w1 ke

GOT0% nN) GOC 2941 (nM) QOC oM (W)

of ER or responsive to estrogen

= Evidence that androgen enhanced
the growth of MDA-MB-453 breast
cancer cells

= Adrenal steroids inhibit growth of
AR+, ER- breast cancer cell lines

LAR = luminal androgen receptor
Lehmann BD, et al J Clin Invest 2011;121:2750-67; Garreau JR, et al. Am J Surg 2006;191:576-80; Doane AS, et al. Oncogene 2006;25:3994-4008.



Phase 2: Enzalutamide

Median PFS
= AR+ TNBC = ITT 2.9 mos (95% Cl, 1.9-3.7 mos)

= ITT =AR > 0%, one dose = Evaluable 3.3 mos (95% Cl, 1.9-4.1 mos)

enzalutamide CBR (4 month)
= ITT 25% (95% ClI, 17-33)

= N=118 = Evaluable 33% (95% CI, 23-45)
= 78 evaluable CBR (6 month)

. « ITT 20% (95% 14-29
* Enzalutamide 160 mg/day . Evaluable( 28% (95%)19-39)
orally » CRor PR
. ITT 6%

= Evaluable 8%

CBR = clinical benefit rate; CR = complete response; PR = partial response
Traina TA, et al. J Clin Oncol. 2018;36:884-890.



Sacituzumab Govitecan

= Anti-Trop-2 antibody

= Trop-2 expressed in up to 80% of
TNBCs

* Linked to SN-38 (active
metabolite of irinotecan)




Sacituzumab Govitecan: Efficacy In
Heavily Pretreated TNBC

N=108
Response rate: 33.3%

90+ . . . Y
Progression Stable | Partial B Complete CR: 2.8%
70 of disease disease response response PR: 30.6%
o
& 50 CBR: 45.4%
)
L 304 .
<o W e Duration of response
? . . .
g 18— %*%%k I ' :
E -0 B
30 L
o : aa—
g !
£ 50+ g =
= = i
© 704 ———
-90- - !
1 [ Complete response
s m— [ Partial response
=E i —» Ongoing response after data cutoff
e — E i Onset of response
gl I 1 I : 1 1 I 1 I 1 1 1 1 I 1 I 1 1
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Bardia A, et al N Engl J Med. 2019;380:741-751.

Treatment Duration (mo)




Sacituzumab Govitecan: Toxicity in TNBC

Adverse Event All Grades, No. (%) Grades = 3, No. (%)
Nausea 51 (74) 5(7)
Neutropenia 47 (68) 27 (39)
Diarrhea 41 (59) 9(13)
Anemia 38 (55) 10 (14)
Vomiting 35 (51) 7(10)
Fatigue 35 (51) 6 (9)

Febrile neutropenia 5 (7) 5(7)

Bardia A, et al N Engl J Med. 2019;380:741-751.



Small Molecules in Development
for TNBC

= Trilaciclib (CDK 4/6i)
= AKT inhibitors
= HDAC inhibitors

HDAC = histone deacetylase



Trilaciclib: Novel CDK4/6 Inhibitor

OVERALL SURVIVAL (0S) WITH TRILACICLIB PLUS GCb COMPARED WITH = Tested in r_andom 1zed
GCb ALONE KT covz s phase 2 trial

Patients with death, n (%) 20(58.8)  11(33.3) 14 (40.0)

HES meew @ ool | s Primary endpoint:

0t ] . reduction in
0:5- .
i neutropenia

= Negative for primary

0 T T T 1 T T T T T T T T L] T T T T T T T 1 1 L ]

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 f

Patients at risk. n Months from randomization end pOInt, and Or ]

Group 1 34 27 27 26 25 23 21 19 18 16 14 13 13 9 6 6 3 2 1 g % (}) (1) § § § Secondary endeInt

0
Group2 33 33 32 31 28 26 24 22 20 20 19 17 17 15 13 13 12 10 8 5
Group3 35 35 35 35 32 31 30 26 23 21 21 20 19 17 13 13 9 8 5 3

Probability of being alive

OS was longer for Group 3 vs Group 1 (HR=0.34; 95% CI 0.16-0.70; nominal p=0.0023), Group 2 vs Group 1 (HR=0.33; 95% Of P F S
Cl10.15-0.74; nominal p=0.028) and Group 2 + 3 vs Group 1 (HR=0.36; 95% CI 0.19-0.67; nominal p=0.0015)

ongress
gg%uol\m m Based on data as of May 17, 2019
Group 1: GCb (Day 1/8) (n=34); Group 2: GCb + Trilaciclib (Day 1/8) (n=33); Group 3: GCb + Trilaciclib (Day 1/2/8/9) (n=35).
Cl, ival

, confidence interval; HR, hazard ratio; OS, overall survi

Tan AR, et al. Lancet Oncol. 2019 Sep 27. Epub ahead of print.




AKT Inhibitors and PIK3CA/AKT1/PTEN-
Altered Metastatic TNBC

LOTUS! \KT?
Phase Il (n=124) ‘n=140)

Ipatasertib + paclitaxel rtib (AZD 5363)
and PFS In predefined

o\
=
PTEN-low subgroup “

e o

Primary endpoints:
PFS (ITT population)

PIK3CA / AKT1/ PTEN-altered tumours
(predefined analysis)

PIX3CA / AKT1/ PTEN-altered tumours
(predefined analysis)

20 Median © : 100 =
- (e 3 Median PFS,
o : months (95% C1) 93(37,177) 3.7(19,59)
F 60 — 1 75 — HR (95% C1) 0.30(0.11,0.79)
o | P value two-sided p =001
= 1 3
40 ] 1 & 50—
] & == Pachtaxel + capivasertib (n=17)
- ] w= Pachtaxel + placebo (n=11
20 = Ipatasertib + I 1 25 = ’ ( )
= Placebo + pac 1 + +
0 | T T T T T 1 :
0 2 4 v 8 10 12 14 16 18 1 0 T T T T 1
Number at risk Time (months) : 0 6 12 18 24 30
Ipat 4 paclitaxel 26 22 13 10 7 S 3 1 1
Time (months)
P00 + paclitaxel 16 11 7 4 3 2 1 1
! * 1 Paclitaxel + cap 17 10 s 2 1 0
1 Paclitaxel + pbo 11 2 0 0 0 0

Kim SB, et al. Lancet Oncol. 2017;18:1360-1372; Dent R, et al. J Clin Oncol. 2018;36 (suppl; abstr 1008); Schmid P, et al. J Clin Oncol. 2018;36 (suppl; abstr 1007).




Newly Approved and/or Emerging
Therapies in TNBC: Key Takeaways

* [f PD-L1+: atezolizumab and nab-paclitaxel
* [f gBRCAm+: PARP inhibitor

= |[f neither:
= Comprehensive genomic profiling
= Clinical trial
= Taxane if >6-12 months since last taxane

= Don’t forget anthracyclines
= Otherwise eribulin or other agent

= Watch CNS
= Eagerly await sacituzumab and other agents




AEs Associated With PARP
Inhibitors and Management
Strategies



Olaparib

= OlymipiAD trial

= 97% patients experienced some AE
* 61% grade 1/2
= Lower grade 3/4 than control arm (37% vs. 51%)

* Most common (>20%): anemia, neutropenia, nausea/vomiting,
diarrhea, and fatigue

= Only grade 3/4 toxicity (>10%) was anemia (16%)

Caulfield S, et al. J Adv Pract Oncol. 2019;10:167-174.



OlympiAD: AEs Associated With Olaparib
(>20% Patients)

Event All Grades (%) Grades 3/4 (%)
Anemia 40 16
. 9
Neutropenia 27
Nausea 58 0
o 0
Vomiting 30
Diarrhea 21 0.5
Fatigue 29 3
Headache 20 1
.Respllratory tract 57 1
infections

Olaparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/208558s000Ibl.pdf; Caulfield S, et al. J Adv Pract Oncol. 2019;10:167-174.



Olaparib: Dosing and Modifications

= Olaparib 300 mg BID

= 25% of patients required dose reductions due to AEs
* Most common due to anemia (14%)

» 35% of patients required dose delays or interruptions
= Only 5% required permanent discontinuation
= Consider dose interruption/modifications

Caulfield S, et al. J Adv Pract Oncol. 2019;10:167-174.



Olaparib: Dose Adjustments for AEs

Cause Recommendation

CYP34A inhibitors/inducers 100-150 mg BID

Renal impairment (CrCl 31-50 mL/min) 200 mg BID

Toxicity: First occurrence 250 mg BID or 200 mg BID
Second occurrence 200 mg BID or 100 mg BID

Hepatic impairment (Child-Pugh A-B) No adjustment

MDS/AML or pneumonitis Permanent D/C

AML = acute myeloid leukemia; CrCl = creatinine clearance; D/C = discontinuation; MDS = myelodysplastic syndrome
Olaparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/208558s000Ibl.pdf; Caulfield S, et al. J Adv Pract Oncol. 2019;10:167-174.



Olaparib: Warnings

= MDS/AML (<1.5%)

= All had received previous chemotherapy with platinum or alkylating
agents

» For prolonged heme toxicities, not recovered to grade <1 after 4
weeks, consider additional workup including bone marrow biopsy

* Pneumonitis (<1%)

= Potentially teratogenic
= Contraception during and > 6 months after completion of therapy

Olaparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/208558s000Ibl.pdf; Caulfield S, et al. J Adv Pract Oncol. 2019;10:167-174.



Olaparib: Patient Education

= Two 150-mg tabs 12 hours apart, = Call physician’s office if patient

with or without food develops:
= Cannot be crushed, chewed, or " Severe weakness
dissolved " Fever

» Signs/symptoms infection
* Blood in urine/stool

= Uncommon bruising or bleeding
that doesn’t stop

= Shortness of breath
= Cough
* Nausea/vomiting or diarrhea

= Avoid grapefruit/juice, Seville
oranges/juice



Talazoparib

= EMBRACA trial
* 65% of patients required dose interruptions for any-grade AE
= 53% of patients required dose reductions

= 5% patients required permanent D/C
= Anemia (0.7%)
= Neutropenia (0.3%)
= Thrombocytopenia (0.3%)

= Most common AEs (>20%): fatigue, anemia, nausea/vomiting,

neutrf_) enia, headache, thrombocytopenia, alopecia, diarrhea, decreased
appetite

Talazoparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/211651s000Ibl.pdf.



EMBRACA: AEs Associated With
Talazoparib (>20% Patients)

'AE | Grade1-4(%) | Grade 3/4 (%)

Anemia 53 39
Neutropenia 35 21
Thrombocytopenia 27 15
Decreased appetite 21 <1
Headache 33 2
Nausea 49 <1
Vomiting 25 2
Diarrhea 22 1
Alopecia 25 0

Talazoparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/211651s000Ibl.pdf.



Talazoparib: Dosing and Modifications

Recommended Starting Dose 1-mg Capsule QD

First dose reduction 0.75 mg (three 0.25-mg caps) QD
Second dose reduction 0.5 mg (two 0.25-mg caps) QD
Third dose reduction 0.25 mg QD

Fourth dose reduction Permanent D/C

« Consider interru?tion_wit_h or without dose reduction, based on severity and
clinical presentation (individualization)

« Recommended starting dose for patients with moderate renal impairment (CrCl
30-59 mL/min) = 0.75 mg QD

* Dose reduction with co-administration of P-gp inhibitors (amiodarone, carvedilol,
clarithromycin, itraconazole, verapamil)

Talazoparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/211651s000Ibl.pdf.



Talazoparib: Dose Modifications

Toxicity ___________Hod ______________ [Resume

Hgb <8 g/dL >9 g/dL With dose reduction
Platelets <50,000/uL >75,000/uL With dose reduction
ANC <1,000/uL >1,500/uL With dose reduction
Non-heme grade 3/4 < grade 1 Consider dose reduction or D/C

ANC = absolute neutrophil count; Hgb = hemoglobin
Talazoparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/211651s000Ibl.pdf.



Talazoparib: Warnings

» MDS/AML (0.3%)
= Two patients at 4 and 24 months, respectively
» Both received prior chemotherapy with platinum/alkylating agents

» Myelosuppression grade 23; anemia (39%), neutropenia (21%),
and thrombocytopenia (15%)

* Do not start talazoparib until resolution of previous heme toxicities

= Embryo-fetal toxicity

= Use contraception during and at least 7 months after discontinuation

Talazoparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/211651s000Ibl.pdf.



Talazoparib: Patient Education

* One 1-mg capsule daily with or without food
= Cannot be crushed, chewed, dissolved, or opened

= Call physician’s office if patient develops
= Severe weakness
= Fatigue
" Fever
= Sign/symptoms of infection
= Unusual bleeding or bruising
= Shortness of breath

Talazoparib Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/211651s000Ibl.pdf.



Case Study 1

= 89-year-old female, ECOG PS 1-2,
= PMH: hypertension, hyperlipidemia, type 2 diabetes, coronary artery disease

= 1993: Diagnosed with node-positive breast cancer
= S/p left-sided mastectomy, radiation therapy, CMF and tamoxifen

= April 2016: new right-sided breast cancer 1.8 cm, grade 3 IDC, ER-/PR-/HERZ2-;
Ki67 37% s/p mastectomy [pT1c pNO(sn)]

= Sister and niece gBRCAZm-> prompted patient to get tested
» gBRCAZm
* Declined adjuvant chemotherapy

CMF = cyclophosphamide, methotrexate, and 5-fluorouracil; ECOG PS = Eastern Cooperative Oncology Group Performance Status; IDC = invasive ductal carcinoma;
PMH = past medical history



Case Study 1

= April 2019: Develops persistent cough; outside CT showed RLL 2.8-
cm nodule, right hilar/mediastinal adenopathy

* Lung bx: Metastatic poorly differentiated carcinoma, consistent with
breast cancer, ER-/PR-/HER2-

BENEFIT olaparib, talazoparib

BIOMARKER
LEVEL*

Mutated, Pathogenic Level

Exon 16 | c.7618-1G>A carboplatin, cisplatin Level 3A

PD-L1(SP142) IHC Positive, IC: 15% 1304208 atezolizumab + nab-paclitaxel Level 1

ER IHC Negative | 0 - endocrine therapy Level 1
Eir Not Amplified ado-trastuzumab emtansine (T-DM1), lapatinib,

ERBB2 (Her2/Neu) - ) Level 1
IHC Negative | 0 neratinib, pertuzumab, trastuzumab

PR IHC Negative | 0 endocrine therapy Level 1

AR IHC Negative | 0 bicalutamide, enzalutamide Level 3A

CISH = chromogenic in situ hybridization; CT = computed tomography; NGS = next-generation sequencing; RLL = right lower lobe



Case Study 1

» PET/CT May 2019: mediastinal, right hilar nodal metastases
and RLL metastasis

PET = positron emission tomography



Case Study 1

[ Started Olapanb 300 mg BID 9/11/2019 812712019 |8/20/2019 |8/6/2019 7130/2019 71212019 512812019
Result 12:50:00  |[11:23:00  |1:20:00 10:47:00 10:44:00 1:13:00 3:48:00
5/28/19 P av M |am A || -
* Fatigue, anemia 7/2/19 = CBC
WBC 3.0 4.2 4.0 6.5 5.3 52 8.2

= Required dose interruption T ho  hw e b T
7/30/19; very symptomatic, &= o v o

req u | red one un |t RB C HCT 27.2 236 Y|26.7 32.0 236 Yl (289 37.6
- Resta rted 8 /6 / 1 9 MCV 93.9 92.1 93.2 92.2 88.5 90.4 92.4
Plat 317.0 155.0 162.0 238.0 282.0 224.0 213.0

= Dose reduced to 250 mg BID e 5 344 326 322 326 345 342
8/20/19

PRBC = packed red blood cells



Case Study 1

= CT 8/27/19 showed decrease in size
of RLL nodule and mediastinal
adenopathy

= Continues on olaparib 250 mg BID
as of today!




AEs Associated With PARP Inhibitors and
Management Strategies: Key Takeaways

= Monitor CBC at baseline and at least monthly

* High index of suspicion for pneumonitis or AML workup depending
on clinical presentation

* Ensure oral medication compliance
» Educate on use of antiemetics and antidiarrheals
» Evaluate concomitant medications routinely

= Be familiar with dose modifications, and consider if dose
delay/interruption is not effective

CBC = complete blood count



IrAEs Associated With ICls
and Management Strategies



Spectrum of Toxicity

= Checkpoint inhibitors stimulate the immune

environment and can cause irAEs Hypophysitis
. _ . o routh s LS ,
= irAEs differ from AEs with chemotherapy and o Ry Oretalinflammation
ypothyroidism "
targeted therapy (PP, Pneumonitis
= Most occur within first few weeks, but can occur Hepatitis Adrenal
any.tlme—gven after therapy | | pancreatitis B -\ {| msuffiiency
= Typically mild, but can be severe, irreversible, or BSEITECENES .
life-threatening Rash and vitiligo ‘*
= irAEs do not occur in all patients
= Reasons are unknown Arthralgia

irAEs = immune-related adverse events
Brahmer JR, et al. J Clin Oncol. 2018;36:1714-1768; Postow MA, et al. N Engl J Med. 2018;378:158-168.




ICl Pretreatment Evaluation

Routine Pretreatment Screening

Routine Pretreatment Screening (cont’d)

Clinical

Physical examination. Comprehensive
patient history of any autoimmune/
organ-specific disease, endocrinopathy,
or infectious disease

Neurologic examination

Bowel habits (typical frequency/
consistency)

Adrenal/Pituitary/
Thyroid

Serum cortisol
TSH, free T4

Imaging

CT imaging
Brain MRI if indicated

Pulmonary

Oxygen saturation (resting
and with ambulation)
Pulmonary function tests
(PFTs) for high-risk patients

General
bloodwork

CBC with differential
Comprehensive metabolic panel
Infectious disease screening as indicated

Cardiovascular

Individualized assessment in
consultation with cardiology
as indicated

Dermatologic

Examination of skin and mucosa if
history of immune-related skin disorder

MRI = magnetic resonance imaging; TSH = thyroid stimulating hormone
National Comprehensive Cancer Network (NCCN Guidelines®). Management of Immunotherapy-Related Toxicities. Version 1.2019

Musculoskeletal

Joint examination/functional
assessment as needed for
patients with pre—existing
disease




Patient Monitoring and Evaluation
System __[iAE______[SineSymptoms

Gl Colitis
Hepatic Hepatitis
Skin Dermatitis
Neuro Neuropathies

Endocrine Endocrinopathies (thyroid,
adrenal, pituitary, pancreas)

Pulmonary Pneumonitis

Renal Nephritis/renal dysfunction

Other

Diarrhea, increase in frequency of BM, abdominal pain, blood/mucus in stools,
dark/tarry stools, severe abdominal pain/tenderness, ileus

Abnormal LFTs/bilirubin, yellowing of eyes, dark urine, easy bruising/bleeding,
severe N/v, right sided abdominal pain, drowsiness, diminished appetite

Pruritus, rash, skin changes
Uni/bilateral weakness, paresthesias, sensory alterations

Unusual headaches, extreme fatigue, changes in mental status, mood or behavior,
dizziness, fainting, hair loss, cold intolerance, deepening of voice, changes in
weight, rapid heart rate, increased sweating, abdominal pain, low BP, abnormal
thyroid tests or serum chemistries/enzymes

Radiographic changes, new or worsening cough/shortness of breath, chest pain

Increase in serum creatinine, decrease in urinary output, hematuria, pedal edema,
loss of appetite

Changes in vision, eye inflammation, severe/persistent muscle/joint pain, severe
weakness, changes in other laboratory values (CBC, PT/INR)

BM = bowel movement; BP = blood pressure; Gl = gastrointestinal; INR = international normalized ratio; LFTs = liver function tests; N/V = nausea/vomiting; PT =

prothrombin time
Brahmer JR, et al. J Clin Oncol. 2018;36(172:1714—1768; Postow MA, et al. N Engl J Med. 2018;378:158-168; National Comprehensive Cancer Network (NCCN Guidelines®). Management of
Immunotherapy-Related toxicities. Version 1.

2019




ASCO/NCCN 2019 Guidelines for
Managing irAEs

Grade 1

Grade 2

Grade 3

Grade 4

Continue checkpoint inhibitors with close monitoring, with exception of some neurologic, hematologic,
and cardiac toxicities

Hold for most Grade 2 toxicities and consider resuming when symptoms and/or laboratory values return
to Grade 1 or less

Corticosteroids (initial dose of 0.5 to 1 mg/kg/d of prednisone or equivalent) may be given

Hold checkpoint inhibitors for Grade 3 AEs and initiate high-dose corticosteroids (prednisone 1 to 2
mg/kg/d or methylprednisolone IV 1 to 2 mg/kg/d)
» Taper corticosteroids over course of at least 4 to 6 weeks
* |f symptoms do not improve with 48 to 72 hours of high-dose corticosteroid, infliximab may be
offered for some toxicities

Warrants permanent discontinuation of checkpoint inhibitors, with exception of endocrinopathies
controlled by hormone replacement

ASCO = American Society of Clinical Oncology
Brahmer JR, et al. J Clin Oncol. 2018;36(17):1714-1768; Postow MA, et al. N Engl J Med. 2018;378:158-168.




Principles of Steroid Immunosuppression

= Corticosteroids have not shown to decrease the = Taper steroids over 4-6 weeks

antitumor effect of ICI therapy » Neuro, cardiac, and any grade 3/4 irAEs require
« But not recommended for methylprednisolone or higher dose prednisone 1-2
pretreatment/prophylaxis prior to treatment m_g/ kg/day _ _
_ « Higher dose topicals preferred over lower dose systemic
= Gl prophylaxis steroids for dermatitis
= Consider clotrimazole for thrush prevention = Endocrine irAEs may not need corticosteroid

therapy =2 hormone replacement
= PCP prophylaxis if on prednisone 20 mg/day >4 Py P

weeks, fluconazole if 6-8 weeks = Steroid refractory: tumor necrosis factor alpha
- Bactrim DS 1 PO every day antagonists (infliximab) or mycophenalate
= Zoster? (hepatitis)

PCP = pneumocystis pneumonia
O’Kane GM, et al. Oncologist. 2017;2270-80; National Comprehensive Cancer Network (NCCN Guidelines®). Management of Immunotherapy-Related toxicities. Version 1.2019; Weber JS, et al. J Clin
Oncol. 2012;30:2691-7; Haanen JBAG, et al. Ann Oncol. 2017;28(suppl 4): iv119-iv142.




APP Resources: NCCN Guidelines

National Comprehensive
NCCN | Cancer Network®

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Management of
Immunotherapy-Related
Toxicities

Version 2.2019 — April 8, 2019
NCCN.org

Version 2.2019. 040818 © 2019 Nationsl Comarebensive Cancer Network® (NCCN®). All fiohts reserved. NCCN Guidelines* and this ilistrason mav not be reoroduced in anv form without fhe excress witien permission of NCCN.
R
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NCCN Guidelines Index
Table of Contents

NCCN ﬁg?cgrkz Management of Inmune Checkpoint Inhibitor-Related Toxicities Discussion
WOor viscussion
MUSCULOSKELETAL ASSESSMENT/GRADING MANAGEMENTY
23.‘5’5?? « Continue immunotherapy
® « NSAIDs
» If NSAIDs ineffecti ider low-d

Mild® ——»

+ Number of joints involved
< Fi ional

¥y
arthritis® |+ X-ray, joint ultrasound, or Moderate ——>

joint MRI

prednisone 10-20 mg daily x 4 weeks; if not
improving, treat as moderate
« Consider intra-articular steroids in affected

joint(s), depending on joint | and
involved
Monitor
. Consider holding i apy® with serial
- Prednisone 0.5 mg/kg/day x 4-6 weeks,| treat as rheumatologic
severe if no improvement >
« If no imp 1t by week 4 gly d :vify"fgp
rheumatology consultation weeks after
treatment!

v di .9 i

« Hold or per

therapy

-P ylp! 1 mglkg/day
» If no improvement by week 2, rheumatology
Itation for ideration of additional

Severe®

2 Clinical symptoms: joint pain, joint swelling; inflammatory symptoms: stiffness
after inactivity, improvement with heat.

b Mild in severity or only 1 joint involved.

¢ Limits ADLs, presence of joint erosions.

dSee Principles of Inmunosuppression (IMMUNO-A)

©See Principles of Immunotherapy Rechallenge (IMMUNO-C).

modifying anti ic drugs
depending on clinical phenotype of inflammatory
arthritis. Options include: infliximab,
methotrexate, tocilizumab, sulfasalazine,
azathioprine, leflunomide, IVIG)"

f Treat until symptoms improve to Grade <1 then taper over 4-6 weeks.
9Consider discontinuing immunotherapy if arthritis worsens, with repeated dosing,
to the point where daily activities are limited or patient's quality of life is severely

impaired.

hConsider co-existence of other irAEs in which choice of immunosuppression may
be relevant.

! Consider ESR, CRP to monitor response if elevated at the onset of therapy.

National Comprehensive Cancer Network (NCCN Guidelines®). Management of Immunotherapy-Related Toxicities. Version 1.2019.




Immune-Related Adverse Events

Resources/Tools for

Back Interactive Tools

Lung Toxicities

Lung Toxicities

Pneumonitis

Definition

e Focal or diffuse inflammation of the lung
parenchyma (typically identified on CT
imaging).

* No symptomatic, pathologic, or
radiographic features are pathognomonic
for pneumonitis

Diagnostic work-up

L)

=<4 0 Q7 % OF a

iIrAE Management

Interactive Tools

Lung Toxkities

Grading

G1: Asymptomatic, confined 10

one lobe of the lung or < 25% of

lung parenchyma, clirical or D
diagnostic observations only

G2: Symptomatic, involves more

than one lobe of the lung or

25%-50% of lung parenchyma. D
medical inlervention indicaled,

limiting instrumental ADL

G3: Severe symptoms,

hospitaizaton required,

involves all lung lobes o > 50%
of lung parenchyma, imaing

salf-care ADL, oxygen ndicated

G4: Life-threatening respiratory
compromise, urgent intervention D
Indicated (intubation)

Management

€« ->oQ 7% ®

Interactive Tools

Lung Toxicities

Permanently discontnue ICP

¢ Emprical antibiotics;
(methyfiprednisolone IV 1-2 mgkgd: no
improvement afler 48 hours may add
infiximab 5 mg/kg or m
mofetil IV 1 g twice a day or IVIG for §
days or cyclophosphamide; taper
corticosterolds over 4-6 weeks

¢ Pulmonary and infectious disease
consults if necessary

e Bronch Py with BAL = bronchial
biopsy

¢ Patients should be hospitalized for further

managemant




Resources/Tools for irAE Management

B e ooe tee e o I

CLINICAL CARE OPTIONS' ONCOLOGY ) Topics  Programs ~ Conference Coverage  ClinicalThought ~ Slides  Tools ~ Livel"

Interactive Decision Support Tool CLINICAL CARE OPTIONS' ONCOLOGY » Topics  Programs  Conference Coverage ~ CinicalThought ~ Sldes  Tools ~ Live Events

Managing irAEs: NCCN Guidelines® Tool : -
Interactive Decision Support Tool

Enter Patient Details

Which organ system is primarily affected? . . . . . ®
(Please click on the corresponding ‘more info® i) button for additional assessment and grading quidance) Managlng IrAEs~ NCCN GUIdeIIneS TOOI
Dermatologic
—td @) Gastrointestinal, hepatic, or pancreatic
Endoctine Which gastrointestinal, hepatic, or pancreatic AE is the patient experiencing?
Pulmonary: pneumoniti (Please click on the corresponding ‘more info" [i] button for additional assessment and grading quidance)
Renal: elevated serum creatinine/acute renal failure . "
Neurologic or ocular Diarrhea/colitis
Cardiovascular; myocarditis, pericarditis, arrhythmias, impaired ventricular function Transaminitis without elevated bilirubin
iscuosteetd —* 0 Grade > 1 transaminitis with birubin > 1.5 x ULN (unless Gilberts syndrome)
Other. infusion-related reaction ) . !
Asymptomatic elevation in amylase/lipase
T — N
Acute pancreatitis

www.clinicaloptions.com/immuneAEtool




Patient Resources

NAME:
CANCER DX:
Contact your oncology provider’s office if you experience -0 AGENTS RCV'D: [ICHECKPOINT INHIBITOR(S)
any of these Symptoms: CAR-T [1VACCINES [1ONCOLYTIC VIRAL THERAPY PATIENT RESOURCE
) ] MONOCLONAL ANTIBODIES — .
. crys;:,b::: i':)';;!hmg, wheezing, coughing, :);—::-:l;,d l,'r‘x:-lil(.:::'l, blood in urine, DRUG NAME(S): UNDERSTANDING
* Fever (oral tempera Severe and worsen ng muscle pain IMMUNGTHERARY TX START DATE: EA N [: EH
or weakness OTHER CANCER MEDICATIONS:

Joint stiffness (unable to perform regular
daily activities)

IMMUNOTHERAPYa

NOTE: IMMUNOTHERAPY AGENTS ARE NOT CHEMOTHERAPY AND ONS
SIDE EFFECTS MUST BE MANAGED DIFFERENTLY. (SEE BACK) o= ol

Severe headaches, dizziness, confusion,
change in vision, or eye pain

ONCOLOGY TEAM PRIMARY CONTACT
CANCER DIAG IMMUNE-RELATED SIDE EFFECTS*, COMMON WITH
CHECKPOINT INHIBITORS VARY IN SEVERITY AND

) afs el
o I
N
MAY REQUIRE REFERRAL AND STEROIDS.

Any new or worsening symptoms . '
PATIENTS HAVE A LIFETIME RISK OF IMMUNE-

RELATED SIDE EFFECTS. ( - ‘

“MAY PRESENT AS RASH, DVARRHEA, ABDO) & - - . < sitc P
CONFER WATH ONCOLOGY TEAN

v PROVIDER NAME

ot EE
PF‘O"W!E:""'.'T‘JQ": MON.THRU
ROVIDER KU

ONCOLOGY PROVIDER NAME
ONCOLOGY PROVIDER NO.
EMERGENCY CONTACT.
CONTACT PHONE NO.

IMMUNOTHERAPY CARD

COPYRIGHT © 2018 ONCOLOGY NURSING SOCIETY ALL RIGHTS RESERVED.

Association of Community Cancer Centers. https://www.accc-cancer.org/home/learn/immunotherapy/resource-detail/publication-io-wallet-card; Oncology Nursing Society, 2018,
https://www.ons.org/sites/default/files/2019- 01/10%20Card%201-sided_Vertical.pdf; Society for Immunotherapy of Cancer, 2019, https://www.sitcancer.org/connectedold/p/patient#resources




Case Study 2

» 62-year-old female, ECOG PS 1
= PMH: bipolar depression, hypertension, osteoarthritis

= T1cNO 1.8 cm, grade 3, IDC, ER-/PR-/HER2- s/p partial mastectomy,
APBI and adjuvant chemo (TC x 4) in 2013

= |_ost to follow-up
= June 2019 - presented to outside hospital with pleuritic chest pain

* CT chest showed numerous bilateral pulmonary nodules and sternal
metastasis with cortical breakthrough and 3.1 x 3.4-cm soft tissue
component

APBI = accelerated partial breast irradiation



Case Study 2

= PET scan July 2019: 4.5 x 4.1-
cm destructive sternal mass,
bilat pulmonary lesions, left
axillary, left subpectoral,
mediastinal, right hilar,
retrocaval/pretracheal, AP
window, subcarinal, AZ recess
adenopathy; minimal portacaval
lymph nodes

AP = aortopulmonary; AZ = azygoesophageal



Case Study 2

CANCER TYPE RELEVANT BIOMARKERS CANCER TYPE RELEVANT BIOMARKERS (cont)

NGS Indeterminate BRCA1 NGS Mutation Not Detected

* Biopsy of parasternal mass  .......° .= ENN RS
| Metastati C breast Can Cer NTRK1 RNA-Seq  Fusion Not Detected ERBB2 (Her2/Neu) NGS Mutation Not Detected

NTRK2 RNA-Seq Fusion Not Detected ESR1 NGS Mutation Not Detected
|| E R_/P R_/H E R2_ NTRK3 RNA-Seq  Fusion Not Detected PIK3CA NGS Mutation Not Detected

Tumor Mutational Burden Intermediate | 9 Mutations/Mb HC Positive | 24+, 100%

AKT1 NGS Mutation Not Detected o NGS Mutation Not Detected

PD-L1(SP142) Positive, IC: 5% B 31320 atezolizumab + nab-paclitaxel

ER IHC Negative | 0 endocrine therapy Level 1

ERBE2 (Her2/Neu) IHC Negative| 0 ado-t.ra.stuzumab emtansine (T-DM1), lapatinib, Vevald
neratinib, pertuzumab, trastuzumab

PR IHC Negative | 0 endocrine therapy Level 1

AR IHC Negative | 0 bicalutamide, enzalutamide Level 3A




Case Study 2

= Started atezolizumab 840 mg ~ * C4D1labs
IV days 1 and 15 + nab- Lir;aysaesg1

paclitaxel 100 mg/m? IV days  TSH 0956
] g .
1, 8, 15 every 28 days . Hot 35%
- = WBC 3.5
= Baseline labs . ANG 1900
= Amylase 100 = CT CAP October 2019: significant
» Lipase 61 response to therapy; no evidence of
pancreatitis
* TSH 0.631 = Clinically no abdominal pain or N/V (no
= CBC and CMP WNL ETOH)

CAP = chest abdomen pelvis; CMP = comprehensive metabolic panel; Hct = hematocrit; WBC = white blood cell count; WNL = within normal limits



Case Study 2

July 2019 October 2019




Case Study 2

Printed by Heather Greene on 10/21/2019 3:48:10 PM. For personal use only. Not approved for distribution. Copyright @ 2019 National Comprehensive Cancer Network, Inc.. All Rights Reserved.

[}
National . . .
. = Elevated pancreatic enzymes
> Notwork® anagement of Immune eckpoint Inhibitor-Related Toxicities Discussion 9
NCCN Rei M t of | Checkpoint Inhibitor-Related Toxiciti
PANCREATIC ASSESSMENT/GRADING MANAGEMENT >
ADVERSE . " " N -
EVENT(S) « If isolated of y without of p: y u n o X
continue immunotherapy
Mild « Evaluate for pancreatitis
<3 x ULN N » Clinical assessment®
andlor 7 » Consi inal CT with

T m—— = No clinical or radiographic

< If iso!a(ed ion of y without evi of p: itis,

s B | [TEEEE evidence of pancreatitis

<3 x ULN lipase

" >3-5 x ULN amylase 1 " N
amylasellipase . = | »If p to severe amy and/or lipase N
(asymptomatic) If clinical and/or

abdominal CT with contrast or MRCP

concem for >3-6 x ULN lipase « Consider other causes for elevated amylasellipaseP

pancreatitis, « If evid of itis, manage ing to [}

e i . COI ItII Iue treatl I lel lt al ld
«If Iso!ated vatic ql y without of p 3

Severe « Evaluate for pancreatitis

[} [}
» Clinical assessment®
oL . continue to monitor
abdominal CT with contrast or MRCP

>5 x ULN lipase - Consider other causes for elevated amylasellipaseP
i itis, manage ing to

- If of p
algorithm (ICI_GI-5)

L ] L ] | ] , L]
9See Principles of Immunotherapy (IMMUNO-C) [ |
oRoutine amylase/lipase assessments do not have to be performed outside of clinical suspicion of possible is. See Principles of Routine Monitoring
IMMUNO-1

PInflammatory bowel disease, iitable bowel , bowel . iting, ions, alcohol, and/or diabetes mellitus (DM)

Note: All recommendations are category 2A unless otherwise indicated.

S with any abdominal pain, N/V

foem wtrout NCCN.

ULN = upper limit of normal




irAEs Associated With ICIs and
Management Strategies: Key Takeaways

= APPs play a unique role in educating patients/caregivers about
Immunotherapy toxicities and management

» Side effects may develop up to 1 year after D/C
= Patients may have moved on to next line of therapy

* Maintain a high level of suspicion when new symptoms appear

* Providers beyond the oncology team must be made aware of
the potential for irAEs
= Patients, caregivers, consultants, primary care providers, ED providers

APPs = advanced practice providers; ED = emergency department



Key Takeaways

» Current standards of care for TNBC can be optimized to provide
improved outcomes for patients.

* The TNBC treatment landscape continues to evolve with many newly
approved and emerging therapies, including ICls plus chemotherapy

for PD-L1+ disease, PARP inhibitors for gBRCA+ disease, and
sacituzumab govitecan for heavily pretreated TNBC.

= APPs must understand how to identify and manage adverse events
associated with these new and emerging therapies, including
monitoring CBC for patients on PARP inhibitors, knowing that ICI
AEs can develop up to 1 year after therapy discontinuation, and
utilizing dose interruptions, modifications, and delays to ensure the
best treatment outcomes



Expert Insights on
Triple-Negative Breast
Cancer: Preparing for the
Next Wave of Treatments

Thank you for joining us!
Please complete your evaluation.



