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Breast
Recent Trends in SEER Age-Adjusted Incidence Rates, 2004-2020
Observed SEER Incidence Rate By Stage at Diagnosis, Female, All Races / Ethnicities, All Ages
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Breast
Long-Term Trends in U.S. Age-Adjusted Mortality Rates, 1975-2020
By Sex, All Races / Ethnicities, All Ages
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In the United States, 6% of women have metastatic
breast cancer when they are first diagnosed.

The 5-year survival rate for women with metastatic
breast cancer in the U.S. is 30%.

The 5-year survival rate for men with metastatic
breast cancer is 19%



My approach to treating Stage IV Breast
cancer and sequencing therapies...
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CDK4/6 controls cell-cycle progression from
G1 to S phase by regulating the activity of Rb

Synthesis of D-type cyclins (cyclins MAPKs ER/PgRIAR

D1, D2, and D3) and association aTATs 1 Wntip-catenin
with CDK4/6 is initiated in response \ /

to mitogenic signaling pathways’ PRIIAKTIMTOR o

Cyclin D JCDK4/6
NF-xB

Active cyclin D-CDK4/6 phosphorylates / Rb inhibits E2E-mediated
Rb, decoupling Rb from E2F and % tra_nc-.cri;ﬁti::m by hinJrjim] to
allowing transcription of genes required . . " =

for cell-cycle progression’

Gene
I transcription

S

G1/s
checkpoint

AKT, protein kinase B; AR, androgen receptor; CDK, cyclin-dependent kinase, E2F, E2 transcription factor; ER, esfrogen receptor; G, gap phase; M, mitctic phase; MAPK, mitcgen-
activated protein kinase; mTOR, mechanistic target of rapamycin; MF, nuclear factor; PgR, progesterone receptor; PI3K, phosphoinositide 3-kinase; Rb, retinoblastoma protein; 5,

synithesis phase; STAT, signal transducer and activator of transcription protein.

References: 1. Lange CA, Yes D. Endocr Relat Cancer. 201118(4C19-C24. 2. Rader J, et al. Clin Cancer Res. 201319(22):6173-6182.
Figure adapted from Lange CA, Yee D.1 With permission from the Society for Endocrinclogy. il

and sequestering E2F2

E2F activates transcription of genes

necessary for S-phase entry and
cell-cycle progression<
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Results for Pivotal CDK 4/6 Inhibitor Trials
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Selective CDK4/6 Inhibitors - tolerability
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ENDOCRINE THERAPY RESISTANCE

F 20

« Molecular pathways involved in ER functionality and evolving mechanisms of resistance to ET (1@ % e
- : : e e °
- Genomic landscape of endocrine resistance after treatment (') ’:9“.;’
)
ET sensitive breast tumor
Hormonal :
Therapy : ©°c oo 204 *
& +® ESR1",
. o .‘18%'.. Untreated
Sensm.ve. :.. r " : ...’ Py b 0, IPgsrt-:oermonal therapy =
. ° ° Qo o ! . a ' -
ESR1 @ '.o.- : ° : '. o Pl &APK; g 151 ER-dependent resistance [ ERr:lst::tp;‘r::ient
v e .90.00 ..0 o 9 : : "300313% ’ .'E MAPK Transcriptional 5
MAPK. ..o %e®e ‘o 0 : ®° sg0e 0 e o ® gt B :
° 000002 %0°, ® 9:@9002:02°°° 00 = signaling regulation :
> e ...O.“P ‘e ©° Cae - T v T . : @
MYCITF .. @'e 9% “® . o o S 107 i '
*0 o 0%.°.° e . ‘: i @ 8 s GF RTK
Other/ _ g@°° @ * e 4008 9 ptieiy
Unknown oo : ... Se °Oe° g’ P H
: @ ¥ Oy w ot :
Qo ! ..o '..; o 39 ,! : .” 4
Other/ ‘@ . "
o MYQ(%TF ® Unknown ./ ¥ £ 4‘ ‘o
L5 60% e : 00 '
© . ‘_A__\ g

= N = M HOLSnO- W,

TALER2ILLeISR

[ O I Ol S X k@

W x Lwrs<omd ¥ O ok
w w § w

ESR1
Mutation
(1) Razavi P Cancer Cell. 2018:34(3):427-438 6

(2) Adapted from Lloyd MR Therapeutic Advances in Medical Oncology. 202214

2023 ASCO #ASCO23 presenteD By: Cristina Hernando A () AMERICAN SOCiTY OF

ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org KNOWLEDGE CONQUERS CANCER




NEW ORAL SERDs
(e )

* Non-steroidal analogues

& @
D, Q  Side chain

also also

ESR1|  ESRI + Acrylic acid (Rintodestrant)
(treve (eravx « Basic amino acid (elacestrant, giredestrant,
T T imlunestrant, amcenestrant, camizestrant)
« Oral availability

ER confor-
(E;a] (ERIu)L?\?A‘;?' - High potency

Decreased dimerization

Searedaion by UPS - Active against ESR1 — mut (Y537S)

i 1 ‘r"l i

o %

Adapted from Chiara Corti Cancer Treatment Reviews, 2023, 102569
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HR+HER2-

[gBRC1/2+ | — o il
OlympiAD mOS 19.3m, mPFS 7m
(D) No prior chemotherapy for mBC (1L)
X - —— Olaparib 300 mg bid (n=59)
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- L+ 2 ! HR (95% Cl) 0.55 (0.33-0.95)
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“While there was no statistically significantimprovementin OS,
there was the possibility of meaningful OS benefit among
patients who had not received chemotherapy for metastatic
disease.”

Robson et al. Ann of Oncol 2019.

OlympiAD

(A) Overall population
—— Olaparib 300 mg bid (n=205)

= 10 - — TPC (n=97)

3 Olaparib __ TPC

> 0.8 1 Median OS (months) 19.3 17.1

2 . HR (95% Cl) 0.89 (0.67-1.18)

S 5. 72.7% Number of deaths (%) 159 (77.6) 73 (75.3)
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- AKT+
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Antibody Drug Conjugates have Transformed the

In 1957, Mathé firstly tried to
conjugated the methotrexate
with antileukemia 1210 antigen
immunoglobulins  for  the
treatment of leukemia

“Magic bullet”

In 1910, Paul Enrich
proposed the concept of

1960

In 1975, the hybridoma
technology was developed
1o produce monoclonal
antibodies by Kohler and
Milstein

In 1991, serious immunogenicity

of murine monoclonal antibody

limited the further development of

In 2019, polatuzumab
vedotin was approved

In 2019, enfortumab
vedotin was approved

In 2019, fam-trastuzumab
deruxtecan was approved

Therapeutic Landscape of Breast Cancer

1970

In 1988, the In 1993, the
humanized BR96-DOX was
antibodies were ||| investigated on
developed

In 2017, inotuzumab In 2021, loncastuximab
ozogamicin was approved tesirine was approved
In 2013, ado- In2017, ‘mmmi;.xnmmm
trastuzumab gemtuzumab
emtansine was ozogamicin In 2021, tisotumab
was re-approved | | yodorin was approved

over 100 ADC candidates
were in different stages of

clinic research

In1993, calicheamicin

In 1967, the concept
of ADC was firstly
presented  and  the
radioimmunotherapy
was disclosed

CEA

In 1983, the first human
clinical trial was
conducted  for
conjugates of vindesine-

potent payload for
the preparation of ADC

family was used as the

Fu et al, Signal Transduction and Targeted Therapy 2022

2023 ASCO
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In 2020, sacituzumab
govitecan was approved

In 2020, belantamab
mafodotin was approved

In 2011, brentuximab
vedotin was approved

In 2020, cetuximab
sarotalocan was approved

In 2018, moxetumomab
pasudotox was approved
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LINKER

CLEAVABLE

NON-CLEAVABLE

PAYLOAD

ANTIBODY

CYTOTOXIC

IMMUNO-STIMULANT

HUMAN/HUMANIZED IgG1

TARGET

ANTIGENS EXPRESSED BY
CANCER CELLS

ANTIGENS EXPRESSED BY
OTHER COMPONENTS OF TME

Trends In Cancer

Trends in Cancer 2023 9339-354DOI: (10.1016/j.trecan.2023.01.003)



Antibody Drug Conjugates and the Bystander Effect

Classical ADC o Bystander Killing Effect
Mode of Action @L/ e oavlond
4 ISR Release of drug payload from antibody after
y “‘( ° A antigen binding, before internalization

Release of drug payload into

ADC binding to intercellular space because of high

receptor 1 drug membrane permeability
Internalization Drug payload release after linker
by endocytosis cleavage by lysosomal enzymes

A high drug-to-antibody ratio
Cvtotoxic effect increases antitumoral efficacy
) ytotoxic effec despite low antigen density
induced by drug payload SHitiifrior cells

Rinnerthaleret al, IntJ Mol Sci 2019
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HR+HER2-
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TROPICS-02

T-DXd

Subgroup mOS
23.9m,

mPFS 10.1m
DESTINY-Breast04

SG

mOS 14.4m, mPFS5.5m

TROPiCS-02

PARPi;
—| BRC1/2+ | _ ;
OlympiAD m0OS 19.3m, mPFS 7m
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! AKT+ ]
. — — mOS NR, mPFS 7.3m
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o Median 0S, mo (95% CI) 14.4 (13.0-15.7) 1>‘1.:2’:(16'.:1:1£.7‘)
No. of events 155 185 Stratified HR (95% CI) 0.79 (0.65-0.96)
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+ Sacituzumab govitecan is FDA approved for both TN (Apr 2021) and HR+/HER2- (Feb 2023) MBC
« Trop-2 expressed in most TN and HR+; Trop-2 expression not required for use

Bardia et al, NEJM 2021; Rugo et al, SABCS 2022




Prevalence of HER2-Low by HR Status:
Many with MBC Eligible for Multiple ADCs

HR+ Disease TNBC
(n=2962) (n = 706)

HER2 Low | %

BIHCO BEIHC1+ BIHC2+

HER2-

65.4% HER2 low 36.5% HER2 low

Schettiniet al, NPJ Breast Cancer 2021; Schettini et al, Breast 2021
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Abstract #1021: HER2 Expression Heterogeneity

A B
The first biopsied The first biopsied The second biopsied
frimacy bresstcancer recurrent/metastatic lesion Primary breast cancer recurrent/metastatic lesion recurrent/metastatic lesion

« 28.5% experienced primary to metastatic heterogeneity
* ~17% experienced spatial and temporal heterogeneity
« HER2 expression changes from primary to met and over time

2023 ASCO #ASCO23 presenteD By: Rita Nanda, MD ASCO’ AMERICAN SOCIETY OF
KNOWLEDGE CONQUERS CANCER

ANNUAL MEETING Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org



Gaps in Knowledge

* Biomarkers in HER2-Low
= Mutations predictive of benefit/resistance
= HERZ2 heterogeneity-implications for T-DXd use

+ Sequencing of ADCs
= Multiple ADCs approved or nearing approval
= Efficacy for one ADC after another
= How best to sequence them

Reference

2023 ASCO #ASCO23 presenteD By: Rita Nanda, MD
ANNUAL MEETIN G Presentation is property of the author and ASCO. Permission required for reuse; contact permissions@asco.org
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* The median follow-up was 44.1 months. In the CPS-10
subgroup, the median

* overall survival was 23.0 months in the pembrolizumab—
chemotherapy group.

* 16.1 months in the placebo—chemotherapy group (hazard
ratio for death, 0.73;

* 95% confidence interval [Cl], 0.55t0 0.95.

A Overall Survival in the CPS-10 Subgroup
1=
au-ixh
B0+
-
60—

504

40+ Pernbrolizumab—chermotherapy

Cortes et al, KEYNOTE-355, NEJM 2022
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Te NEW ENGLAND JOURNAL of MEDICINE

Sacituzumab Govitecan in Metastatic Triple-Negative Breast Cancer

ASCENT, A PHASE 3, OPEN-LABEL, RANDOMIZED TRIAL

. ‘ - .
A W Sacituzumab Single-agent
e govitecan chemotherapy
i ©) {IJ'/
Patients with relapsed or refractory N=267 N=262
metastatic triple-negative breast cancer (235 without brain metastases) (233 without brain metastases)
Progression-free survival
(in patients without known baseline 5 '6 mo 1' 7 mo
brain metastases) HR for progression or death, 0.41; 95% CI, 0.32-0.52; P<0.001

Adverse 45% (117/258) 32% (71/224)
events CNC) CCNEEFY

Sacituzumab govitecan significantly prolonged progression-free and overall survival
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ASCENT

Sacituzumab Govitecan 235 166
Chemotherapy 233 150

A Progression-free Survival among Patients without Brain Metastases

MmPFS 5.6 m

Median
No.of No.of Progression-
Patients Events free Survival
mo (95% Cl)
5.6 (4.3-6.3)
1.7 (1.5-2.6)

Hazard ratio for disease progression
or death, 0.41 (95% Cl, 0.32-0.52)
P<0.001

Sacituzumab govitecan
—— Chemotherapy

g 100+
S 380
g
-
w604
o
o
T 404
2
@
o 204
o0
4
o 0
0
No. at Risk
Sacituzumab govitecan 235
Chemotherapy 233

154
39

91
14

I | T T 1

12 15 18 21 24
Months

N
o]
—
w
O
—

B Overall Survival among Patients without Brain Metastases

mOS 12.1m

S
©
P
£
=
0
I
[
>
o
No. at Risk
Sacituzumab govitecan
Chemotherapy

100, _

(o]
T

D
T

N
Vi

N
T

o

Sacituzumab Govitecan 235

Median
No. of No. of Overall
Patients Events Survival

mo (95% Cl)
155 12.1 (10.7-14.0)
6.7 (5.8-7.7)
Hazard ratio for death, 0.48

(95% Cl, 0.38-0.59)
P<0.001

Chemotherapy 233 185

Sacituzumab govitecan
—— Chemotherapy

o

235
233

*Progression-free and overall survival were significantly longer with
sacituzumab govitecan than with single-agent chemotherapy among patients
with metastatic triple-negative breast cancer.

*Myelosuppression and diarrhea were more frequent with sacituzumab

govitecan.

BardiaAetal. N EnglJ Med 2021;384:1529-1541
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D Overall Survival among All Patients

No. of Median Overall Survival
- Patients (95% ClI)
: mo
0.8- Trastuzumab Deruxtecan 373 23.4 (20.0-24.8)
Physician’s Choice 184 16.8 (14.5-20.0)

0.6
Trastuzumab deruxtecan

0.4- T e gre
Hazard ratio for death,

021 0.64 (95% Cl, 0.49-0.84)

0.0|P=0.001

01 2

Physician’s choice

Probability of
Overall Survival
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Other chemo +
trastuzumab
o
capecitabine +
lapatinib

Taxane +

2015 trastuzumab+pertuzumab

Other chemo with
T-DXd TTC trastuzumab
(category 1 (category 1 -or-
preferred) preferred) other chemo with
margetuximab

Taxane +

trastuzumab+pertuzumab

2023

T-DXd = trastuzumab deruxtecan
TTC = tucatinib, trastuzumab, capecitabine
T-DM1 = trastuzumab emtansine
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Table 2. Most Common Drug-Related Adverse Events and Adjudicated Drug-Related Interstitial Lung Disease or
Pneumonitis.

Trastuzumab Deruxtecan Trastuzumab Emtansine
Event (N=257) (N=261)

Any Grade Grade =3 Any Grade Grade =3

number of patients (percent)

Most common drug-related adverse

events
Blood and lymphatic system disorders D E ST I N Y-
Neutropenia® 110 (42.8) 49 (19.1) 29 (11.1) 8(3.1)
Anemiaf 78 (30.4) 15 (5.8) 37(14.2) 11 (4.2)

Leukopeniai 77 (30.0) 17 (6.6) 20 (7.7) 1(0.4)
Thrombocytopeniaf 64 (24.9) 18 (7.0) 135 (51.7) 65 (24.9) B re a St

Gastrointestinal disorders

Nausea 187 (72.8) 17 (6.6) 72 (27.6) 1 (0.4)
Vomiting 113 (44.0) 4 (1.6) 15 (5.7) 1(0.4)
Diarrhea 61 (23.7) 1{0.4) 10 (3.8) 1(0.4)
Constipation 58 (22.6) 0 25 (9.6) 0

General disorders
Fatigue9 115 (44.7) 13 (5.1) 77 (29.5) 2(0.8)

Investigations
Aspartate aminotransferase in- 60 (23.3) 2(0.8) 97 (37.2) 13 (5.0)

creased
Alanine aminotransferase in- 50 (19.5) 4 (1.6) 71 (27.2) 12 (4.6)
creased

Metabolism and nutrition disorders

Decreased appetite 67 (26.1) 3(1.2) 33 (12.6) 0
Skin and subcutaneous tissue dis-

orders

Alopecia| 93 (36.2) 1{0.4) 6(2.3) 0

Adjudicated drug-related interstitial lung 27 (10.5) 2(0.8) 5(1.9) 0 . —
disease or pneumonitis** Cortés Jetal. N Engl J Med 2022;386:1143 1154
TT1C
THP T-DXd mOS 21.9m, mPFS 7.8m T-DM1? Margituximab + CT
mOS 57.1, mPFS 18.7m |—mOS ongoing, mPFS 28.8m{— CNS mets 47.5% pts: — mOS 29.9m, mPFS 9.6m mOS 21.6m, mPFS 5.8m
CLEOPATRA DESTINY-Breast03 mOS 21.6m, mPFS7.6m EMILIA SOPHIA
HER2CLIMB

HER2+

Intellectual property of Ajit Bisen, please do notreplicate.
This is my workflow, not a formal guideline.




HER2+

A Kaplan-Meier Estimates of Overall Survival
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Murthy RK et al. N Engl J Med 2020, 382
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HER2+

A Kaplan-Meier Estimates of Progression.free Survival among Patients with Brain Metastases
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HER2+
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JAMA Oncology

SOPHIA

RCT: Efficacy of Margetuximab vs Trastuzumab in Patients With Pretreated ERBB2-Positive

Advanced Breast Cancer

FINDINGS

Margetuximab improved blinded primary PFS over trastuzumab, with
a 24% relative risk reduction (hazard ratio, 0.76; 95% Cl, 0.59-0.98;
P=.03)
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CBRCAI/Z. PARPi; ***Clinical trials should always be considered
OlympiAD m0OS 19.3m, mPFS 7m
capivasertib +fulvestrant HERZIHC O
f:l cDKa/6i+Al | [H AKT+ |~ mOS NR, mPFS 7.3m u
m mOS 58.7m CAPItello-291
Ll mPFS 23.8m alpelisib +fulvestrant
I — MONALEESA- PIK3CA+ |— mOS 39.3m, mPFS11m — CT — T-DXd
& 2/3/7 SOLAR-1 HER2-low Subgroup mOS 5G
MONARCH-3 | | | ESR1+ | elacestrant; mPFSupto 8.6mo —| IHC1+, [ 23.9m, mOS 14.4m, mPFS 5.5m
L || raLoma-2 EMERALD IHC 24/ISH- mPFS 10.1m TROPICS-02
everolimus + ET DESTINY-Breast04
—  WT | mOS31m(p=0.14) mPFS 4.6m
BOLERO-2
PDL1 cr cT
CPS<10 | mOS 16.1m, mPFS 5.6m HER2 IHCO mOS 6.7m, mPFS 1.7m
KN 355 (control arm) SG ASCENT (control arm)
gBRCAL/2+ 0S12.1 PFS5.6
CT+ pembro PARPi m -+m, m -om
POLL 1 | moOs 23.0, mPFs9.7m ASCENT T-Dxd
CPS>=10 kN'355 ' HER2-low mOS 23.4m, mPFS 9.9m
DESTINY-Breast04 (11% pts)
+ TTC
N THP T-DXd mOS 21.9m, mPFS7.8m T-DM17? Margituximab +CT
x —{ mOS 57.1, mPFS 18.7m —mOS ongoing, mPFS 28.8m CNSmets47.5%pts: |— mOS 30.9m, mPFS9.6m mOS 21.6m, mPFS 5.8m
Ll CLEOPATRA DESTINY-Breast03 mOS 21.6m, mPFS 8.6m EMILIA SOPHIA
I HER2CLIMB
Intellectual property of Ajit Bisen, please do notreplicate.

This is my workflow, not a formal guideline.




Summary

* In general, treatment for advanced breast cancer consists of
endocrine therapy, targeted therapy, chemotherapy, immunotherapy
and/or antibody drug conjugates depending on the subtype of breast
cancer.

* Breast cancer treatment landscape continues to advance rapidly.
* Clinical trials should be encouraged at every step.
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