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Hintergrund

Breast cancer pathogenesis and histologic vs. molecular subtypes

Eric Wong and Jenna Rebelo
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Ductal carcinoma
in situ (DCIS)
80%

May spread through ducts
and distort duct
architecture

1% progress to invasive
cancer per year

Usually unilateral

Invasive ductal
carcinoma (IDC)
79%

Usually from DCIS precursor
Cause fibrous response,
producing a palpable mass
on examination

Metastasis through
lymphatics and blocd
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Cross-section view of

Breast stem cell popedation
Pves rise to both basal and
) tumaal cells

Basal or myoepithelial cells

All breast cancer lesions arise from the
termimal duct Jobular units. Sreast bopsy
allows determinaion of e histological and

malecetar subtyses, which have important
imglications for therapy.

Lobular carcinoma
in situ (LCIS)

20%

Does not distort duct
architecture

Same genetic abnormality as
ILC ~ E-cahderin loss

1% progress per year

Can be bilateral

Invasive lobular
carcinoma (ILC)

10%

Usually from LCIS precursor
Minimal fibrous response,
presents less often with
palpable mass

Metastasis through abdominal
viscera to G, ovaries, uterus
Almost always ER+

Nat Csn Pract Oncol. 2007 Sep;4(9):516-25.
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Basal

Cancer cell
phenotype

Basolumlnal

Normal breast stem cells or progenitor cells transform into breast cancer cells. The cancer cells
are similar in phenotype to the normal basal and luminal cells of the ductal structure.

Luminal or epithelial cells

*Respond to hormonal stimulation
for milk production

*Estrogen receptor +

*Progesterone receptor +/—

Luminal

% of breast
cancers

15-20%

10-15%

Receptor
expression

Histologic
grade
Level o cell ddfecentiation

Prognosis
Comelates to histologic grade

Response to Chemotherapy

medical therapy

Triple negative tumours respond best to
chemotherapy, similar to other aggressive cancers.

Proliferation
Nach Goldhirsch A. et al.,
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Luminal A tumours respond best to endocrine
therapy, e.g. antiestrogen or aromatase inhibdor,

St. Gallen 2011, Ann Onc 2011
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HER2 low — ein neuer Subtyp?

DESTINY-Breast04: First Randomized Phase 3 Study of T-DXd
vs Treatment of Physicians Choice for HER2-low MBC
HR+

¢ HER2-low (IHC 1+ vs
IHC 2+/1SH-),
unresectable, and/or
MBC treated with 1-2

HR, 0.51
5%, €1, 0.40-0.54
P<.0001

prior lines of
chemotherapy in the
metastatic setting

*  HR# disease considered
endocrine refractory®

T-DXd mPFS: 10.1 mo
dime TPC MPFS: 5.4 mo

—T-0xd \\\L

71819 2021 22 23 24 2526 27 28 20

PFS,%

TPC
Capecitabine, eribulin,
gemitabine,
paclitaxel, nab-
paclitaxel (n = 184)

Primary endpoint

-« PFS by BICR (HR+)

Key secondary endpoints?

« PFS by BICR (all patients)
« OS (HR+ and all patients)

Modi S etal. ASCO 2022
Modi S et al. N Engl J Med. 2022,387:9-20,
‘This oresentation is the intellectual nroperty of the sutherioresenter, Contact her at sara_tolaney el harvard edu for Dermission to reerint andior disiribute.
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Giuseppe Curigliano, MD PhD
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Dana-Farber
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Klinisch- . o weniger Grade 3, niedrigere Proliferation
. weniger Grade 3, niedrigere . .
pathologische ) i mehr HR+, ER expression nicht HER2 low
. Proliferation
Eigenschaften Status
besseres Uberleben (OS;PFS), insb.  nur marginale Unterschiede bzgl. Uberleben,
Prognose . )
HR+, bei non pCR HR Status entscheidend
bei ILC: schlechteres DFS vergl. Zu ~ HER2 low vs. HER20: OS ahnlich; weniger
HER2 neg. pCR
q Wirkung T-DXd nach HR Status: kein
spezielle Therapie-Optionen
Therapie S A Unterschied ORR, PFS,05
DESTINY-Breast 04
Eigene Unterscheidung Subt durch HR
& weniger TP53 Mutationen n ersc. €l ung ubtypen durc
Tumorbiolgie Expression getrieben
bei TNBC erhdhte AR Expression HER2 low durch HR Status (Anstieg mit ER)
Wechsel zw. ER HER2 Si li
?Cl_s: zw it Aund Signaling geringere Proliferation in HR+; keine
maoglich, somit Anpassung an i o
g o . P g genetischen Unterscheide: dhnlich HR+ od.
Therapie-induzierten Stress
. TNBC
(Resistenzen)
instabil: Primarius vs. Metastase.
Fazit HER2 low als klinische, aber nicht HER2 low als Biomarker fiir HER2
biologische, Entitat gerichtete Antikorper-Wirkstoff-Konjugate
. Klinische Studien; T-DXin mBC mit  Ultra Low, nicht negativ! Sensitive
Ausblick

HER2 0: "ultra low"

Methoden fiir héhere Ubereinstimmung
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HER2 low — Anderung des Rezeptor-Status %Universii&tsklinikum

Dana-Farber

cncerinsive.—— Dynamics of HER2-low expression in triple-negative breast cancer

Ana C. Garrido-Castro'23, Lan D. Ngo', E. Thomas Richardson'*#, Jorge Gomez Tejeda Zanudo?, John Navarro?, Allison Frangieh', Ayesha Mohammed-Abreu’,
Melissa Hughes', Paolo Tarantino', Elizabeth A. Mittendorf'34, Sara M. Tolaney'?, Tari A. King'*#, Eric P. Winer®, Nancy U. Lin'3, Nikhil Wagle'?3

Breas! Oncology Program, Dana-Farber/Brigham and Women's Cancer Center, Boston, MA; “Broad Institute of MIT and Harvard, Cambridge, MA; Harvard Medical School, Boston, MA; *Brigham and Women's Hespital, Boston, MA; Yale Cancer Centes, New Haven, CT.

Figure 1. HER2 IHC from primary (DX) to metastatic (M) tumors (ALL groups).

TNBC: definiert als n=53
ER/PR <10 %; HER2 IHC O oder low HER2 IHC 0 Diskordanz:
HER2 IHC 0 49.1 %
110 Patienten: EEOW IHC
eTNBC stage I-lll, OP, n=20 ;I
eTNBC mit NACT; n=79 n
De novo stage IV mTNBC;  n=11 o
HER2 IHC 1+
HER2 IHC bei HERZ IHC 2+ HER2 IHC 2+

Diagnose (DX),

RD (post-NACT), : - )
Relapse (M) HER20 -> low bei 15.4% (4/26) Zugewinn

HER2 low -> 0 bei 63% (17/27) Verlust
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STIC Trial .

Curie
FC Bidard

CTC-basierte Wahl der Erstlinien-Therapie bei HR+ HER- mBC

Therapieoption zwischen CT vs. ET :

ET bevorzugt (wenig Nebenwirkungen)
CT bei unglinstiger Prognose
-> Heterogene Entscheidungen

CTC Zahl (CellSearch®)
Standardisierter Liquid Biopsy Biomarker (FDA)

>5 CTC/7.5ml Faktor fur ungiinstige Prognose
in jeder Therapie Linie (LoE 1); schlechtes Uberleben.

STIC CTC Konzept:
CTC Status als Hilfe zur Therapie-Entscheidung (ET vs CT) in
HR+ HER2- mBC

A

I~

Universitatsklinikum
Leipzig
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Einschlusskriterien:
Pre/post menopausale Frauen
HR+ (>10%) HER2- mBC

VOR Randomisierung:
» Wabhl des Priifers:
ET ,Clin,,“ od. CT ,Clin high“

» CTC Zahl (CellSearch®)

Standard arm  Investigators’ choice:
* Endoc.T.
+ ChemoT.

CTC arm Treatment driven by CTC count
* Endoc.T.if CTC,,,
» ChemoT. if CTChigh
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Standard arm N=378 pts CTC arm N=377 pts

R coun 111 1
n=755 Patienten ARocated esirent INEEEEENEE EERNENEEE EEEE
Feb. 2012 —Juli 2016; 17 Zentren in Frankreich j e

Endocrine Therapy Chemo:herapy Endocrine Therapy ChemoTherapy
Primarer Endpunkt: PFS N=272 (72.7%) N=103 (27.3%) N=239 (63.4%) N=138 (36.6%)
Nicht unterlegen (15,5 vs. 13,9 Monate CTC vs. Klin.) A= +9.7%

(Bidard F.C. et al JAMA Oncol 2021)

Finale Analyse:

Follow up bis 2021; Median 57 Monate
n= 664 PFS events (87,9%)

0S: n= 382 events (50,6%) Cling, /CTCo0 CliNou/CT Cioy
Subgruppen-AnaIyse PFS & OS Endocrinf Therapy Endocrinf Therapy

60% Konkordanz zw. Klin. vs. CTC; gleiche Behandlung

Clinhgh /CTCMign Clinmgn /CTChigh

i Chemotherapy i Chemotherapy
| i i
i 1 f \ i r 1
. Clinical choice IlIIIIIIII IlIIIIIIII
ET: Al oder Fulvestrant CTC count ERRRREERN naEn NENNNNEER NEEEN
. . Allocated treatment ANNNERRNNR ANNNNRRNN I
CDK4/6i waren noch nicht zugelassen; — [E——— )
bei 42,2% in >2. Linie (beide Arme) Clig,/CTCHY | Clin,/CTCR" |
. . . Endocrine Therapy i Chemotherapy |
CT: Paclitaxel od. Capecitabin ClinmscTC,,, Clinvon/cTC,,,
Chemotherapy Endocrine Therapy

40% Diskordanz zw. Klin. vs. CTC, unterschiedliche Behandlung
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STIC- Outcome Universitatsklinikum
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Pre-specified subgroup analysis: Clin,,,/CTC"" (25.0% of patients) Pre-specified subgroup analysis: Clin"9"/CTC,,,, (13.6% of patients)

Standard arm N=99 of 378 pts CTC arm N=90 of 377 pts Standard arm N=51 of 378 pts CTC arm N=52 of 377 pts
o mmn mn
mn
Progression-Free Survival Overall Survival Progression-Free Survival Overall Survival
CTC arm (ChemoT.) mPFS: 15.7m [12.7-23.2) CTC arm (Endocrine T.) mPFS: 9.3m [6.1-17.2)
° Std arm (Endocrine T.)  mPFS: 10.0m [8.2-15.4] e e Std arm (ChemoT.) mPFS: 14.6m [10.8-20.5) e
PFS HR= 0.65 [0.48-0.87]; p=0.005 PFS HR= 1.14 [0.75-1.74]; p=0.54
Bl 3 3 3
o | o s "
E H 8 g
3 3 3 3
CTC arm (ChemoT.) mOS: 51.8m [43.37 2 & CTC arm (Endocrine T.)  mOS: 49.4m [35.4-65.9
S S - Stdarm (Endocrine T.)  mOS: 35.4m [30.4-45.4) e 3 - Std arm (ChemoT.) mOS: 45,9m (36.3-59.8]
- o | OSHR=0.53[0.36-0.78]; p=0.001 o o | OS HR=0.88 [0.51-1.51]; p=0.64
c T T T T T T T T T 1 S T T T T T T T T T T 1 C ! T T T v v v T v 1 ° T T T T T T T T T 1
0 [ 12 18 24 30 36 42 48 54 0 0 6 12 18 24 30 % 42 48 54 60 o 6 12 18 24 30 36 42 48 54 60 o 6 12 18 24 30 36 42 48 54 60
Time from inclusion (months) Time from inclusion (menths) Time from inclusion (months) Time from Inclusion unonlhn‘
Nber 99 70 43 25 14 9 7 6 6 3 3 Nber 99 9 9 78 66 48 35 20 23 14 9 r:b‘evk 51 42 % 19 1 9 7 5 3 2 2 Mo 61 48 48 M 40 %6 M 6 0 7 4
atisk 9 71 55 39 33 20 12 10 7 7 4 atrisk 90 85 71 64 55 45 43 36 28 17 e p.. B Ll ) & " . 16

Statistisch signifikanter Kein Vorteil der CT
Uberlebensvorteil im
CTC Arm (16 Monate)
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STIC Schlussfolgerung %Eqivgrsitatsklinikum
elpzig
Medizin ist unsere Berufung.

Erste prospektive Studie mit hoher Evidenz fiir klinischen Nutzen der CTC Detektion in HR+ HER2-mBC
Prim. Endpunkt erreicht: PFS nicht schlechter.

Langzeit Follow-Up: . : — ;
gzelt Folow=-p Clin,,, /CTCM9" patients (25.0%) Clin"sh/CTC,,,, patients (13.6%)
Major OS benefit with chemotherapy Chemotherapy not beneficial
AmOS = 16 months Endocrine Therapy remains standard of care

Limitationen:
1.Linie ohne CDK4/6i

» Dilemma zw. ET und CT auch bei Patienten mit CDK4/6i als adjuvante od. 1.Linien-Therapie
» Keine Phenotypisierung der CTCs (ER; HER2, etc)
» Keine serielle CTC Bestimmung; nur vor Randomisierung

» CTC Bestimmung VOR der Therapie als standardisierter Biomarker, um Patienten mit
aggressiven Tumoren zu selektieren
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Zusammenfassung

HER2 low:

Klinische Entitat bzw.
Biomarker; standardisierte
sensitive Methoden

Metastatic
Breast cancer

notwendig
o
CTCs: /
STIC Trial, 1Y
Benefit bei Clin,,, /CTC high ‘
mlt CT \ iszgl?on
aber nicht bei Clin Meh/CTC MNOVDN DNA Analysis

oo DHMAMAGH

Universitatsklinikum
%Leipzig
Medizin ist unsere Berufung.
DTCs:

Dormanz durch ECM
induzierbar (COL Ill)

ctDNA.:

NGS bei mBC; fir early BC
Tests nicht sensitiv genug,
Pipeline: Fragmentomics
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Vielen Dank!
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Icahn School L . .
el pZ | g

of Medicine at
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Sinai

Dormanz und ECM | %Universii&isklinikum

J. Javier Bravo-Cordero, PhD, Associate Professor
Dormanz, Extrazelluldre Matrix (Tumorzellen und Stroma) — osteogene Nische
Wie bleiben DTCs dormant? Kénnen Tumorzellen ihre ECM regulieren?

Matrisom
Tumor cells
+PBS
Bone marrow-derived Resident Reslde:l:el:lla:eucells Osteoblasts & Pericytes Dormant Prollferatlve T-HEp3
stromal cells T'HEp3 + COL I"
A coL il -
- ‘ ry
Cancer-associated fibroblasts Other resident stromal cells
Stromal cells o st \
e T | —— Tumor cells
+COL Il
1500 el
Produce and - Produce EVs =) —-e- Thep-3
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. > 200- ,.—I
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COL Il und Dormanz %Universitiiisklinikum

Kann COL Ill in Tumorzellen Dormanz programmieren?

COL Ill Bioengineered

scffolds R ?

Induction of dormancy

Surgical removal
primary tumors

Z;: S
2000, surgery z =t ~
v {;j =0
.‘" (N
1500 ;.’\ Local recurrence w . NG
;.w"j.‘\ + p=0.005 /¥j '\ fJ
10004 }.‘;"..\ r/ "\f\) ,S
i [/ DORMANT DTC PROLIFERATIVE DTCs

i
I/

pro-quiescence ECM niche  pro-metastatic ECM niche

coLm |
C coL i f)

—» STAT1
DDR11_. STAT1 DDR11 l

GO0/G1 Arrest Proliferation
Di Martino et al., Nature Cancer (2021

Tumor volume (mm?)
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