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Targeting HER2 Receptors

Pertuzumab

Trastuzumab

HER2 HER3
»
T-DM1

T e A N

v~ RAF TKI AKT

= —7/_ Pertuzumab:
= T Tow CLEOPATRAZH B&R

L, - Survival T-DM1
Transcription — ’ =
P proliferation ~ EMILIAGHBR

Olson EM, et al. J Clin Oncol. 2012;30:1712-1714.
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chiLER I R 84 EAERSEE A T B I
100 EFE (%)
G3, FlER R AR SR
(-) (n=40)
50
G3, b SR MR R (+) (n= 20)
P<0.01
| | |
0 50 100 150
g A G3($$E¢&¢'L‘ﬁﬂﬂﬂﬂ@)aiﬁ
L1k 13/20(65%)  14/40 (35%)
fibd 6 (30%) 5 (13%)
ﬂfﬁ 9 (45%) 8 (20%)
4 (20%) 5 (13%)
)%Fﬁ 4 (20%) 8 (20%)
i 1 (5%) 4 (10%)

Am. J. Surg. Pathol. 2000;24:197-202.



Surrogate definition of breast cancer intrinsic subtype
(2013 St. Gallen meeting)

Intrinsic subtype Clinico-pathologic surrogate definition

Luminal A ”Luminal A-like”
All of: ER and PgR +ve, HER2 -ve
Ki-67 “low” (<14%)

Luminal B ”Luminal B-like (HER2 negative) ”

ER +ve, HER2 —ve, and at least one of:
Ki-67 high (>=14%). PgR -ve or low (<20%)
”Luminal B-like (HER2 positive) ”
ER +ve, HER2 overexpressed or amplified
Any Ki-67, Any PgR
ErbB-2 overexpression ”HER2 positive (non-luminal)”
HER2 overexpressed or amplified
ER and PgR absent
"Basal-like" "Triple negative (ductal carcinoma)”
ER and PgR absent, HER2 -ve

Goldhirsch A et al. Ann Oncol 2013; 24:2206-23% K%



Ki67 Index, HER2 Status, and Prognosis of Patients
With Luminal B Breast Cancer

Maggie C. U. Cheang, Stephen K. Chia, David Voduc, Dongxia Gao, Samuel Leung, Jacqueline Snider,
Mark Watson, Sherri Davies, Philip 5. Bernard, Joel 5. Parker, Charles M. Perou, Matthew J._ Ellis,

Torsten O. Mielsen

pNO HR-positive, adjuvant therapy = tamoxifen only
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% Disease-free survival
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HRIZTEHER2[EEpNOZH M RIZEEFT D T &
E I NAE L 2—H RIFE (NCCH) TO R ETHER
EINCI(Cheang et al) D FRE & D ELER

MTBI0EFEHRE

Ki67 cut-off 14% NCCH Cheang et al (2009)
Luminal A 8.7% 15% 1.765
Luminal B (HER2-)  15.3% 34% 2.21%
(Luminal+HER2+ 18.5% 19%)

T2 10FEFET-Z

Ki67 cut-off 14% NCCH Cheang et al (2009)
Luminal A 1.9% 9% 4.71%
Luminal B (HER2-)  8.1% 25% 3.1f%
(Luminal+HER2+ 5.1% 10%o)

HAR®DIuminal BEXE Dluminal A EFEFERIZIZIEZRILC?
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Clinical outcome of patients with HR+ve, HER2-ve,
node-negative invasive breast cancer : Comparison between
NCCH (Tokyo) and Cheang’s report (Vancouver)

Ratio of
10-yr recurrence rate after surgery (%) HR cases
Ki67 (>=14% vs <14%) 15.3/ 8.7 44 .2%
Ki67 (>=20% vs <20%) 19.9/ 9.9 23.6%
Histological grade (3 vs 2 vs 1) 20.0/10.7 /5.7 23.8%
Ki-67 (Cheang et al 14% cut-off) 34 / 38.9%

Uppet limit
- i of luminal A-like
10—yr breast cancer speC|f|c mortallty after surgery

Kie7 (>=14% vs <14%) 8.0/ 1.9
Ki67 (>=20% vs <20%) 11.1/ 3.6
Histological grade (3 vs 2 vs 1) 14.3/2.2/0

Ki-67 (Cheang et al 14% cut-off) 25 /@)\ Upper limit

of luminal A-like

Patient prognosis between luminal B in Japanese and luminal A in Vancouver might be
almost similar (Multi-institutional studies is necessary for validation)
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Phase 11 study of preoperative sequential FEC and docetaxel
predicts of pathological response and disease free survival

Masakam Toi - Seigo Makamura - katsumasa koroi - Hiroji Iwata -

Shinji (Yhno - Norikazn Masmda - Mikihiro Kusama - Kosuke Yamazaki -

karuhumi Hisamatsa + Yasayvoki Sato - Masahiro Kashiwaha -

Hiroshi kaise - Masafumi Kurosaomi - Hitoshi Tsuda - Fotoshi AKivama -

Yasuo Ohashi - Yuoichi Takatsuka - for Japan Breast Cancer Research Group (JBCRG)

Breast Cancer Res. Treat. 2008; 110:531-9
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Tumor-infiltrating lymphocytes are correlated with
response to neoadjuvant chemotherapy in triple-

negative breast cancer
Ono M et al. Breast Cancer Res Treat. 2012;132:793-805.
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Tumor infiltrating lymphocytes (TILs) in breast

_____carcinoma tissue
| , 4 _‘.“i X "*‘ _




Histological predictive markers for pCR (1)

All patients TNBC (n=92)
(h=180)
No. of pCR (%) P No. of pts  pCR (%)
pts
TIL 0-2 82 11 (13) 7| <0.0001 25 4(16)7 0.05
3-5 98 33 (34) | 67 25 (37) |
Apoptosis 0,1 140 22 (16) 7 0.02 73 17 (23)71 0.10
2 40 13 (33) | 19 9 (47) |
Elf:a" ' 75 20 (27) 7 NS 54 17 (31) 7 NS
- 105 12 (11) - 38 9 (24) -

Basal-like marker:
CK5/6,
CK14, or EGFR



Histological predictive markers for pCR (2)

All patients TNBC (n=92) Non-TNBC (n=88)
(n=180)
Histological type No. of pCR (%) No. of pCR (%) No.of pCR (%)
pts pts pts
Invasive ductal, NOS 100 14 (14) 7| 35 9(26) 65 5(8)
Medulars/Atvpical 96 11 (42) 23 9(39) 3 2 (67)
Apocrine 14 536 - 5 2(40) - 9 3 (33)
Central acellular 21 4 (19) 19 4(21) 2 0 (0)
Metaplastic 6 1 (17) 6 1(17) 0 0
Others 11 1(9 - 4 1(25) - 7 0 (0) -

Metaplastic

- e
\ 2 -
" R R

Atypical medullary



Summary (2)

1. TIL and apoptosis were correlated with pathological complete
response (pCR)to neoadjuvant chemotherapy in breast cancer
(and tended to be correlated with pCR in triple-negative
breast cancer)

2. Basal-like phenotype, a prognostic factor of TNBC, was
not correlated with pCR to neoadjuvant chemotherapy.

3. Histological features tended to be correlated with incidence
of pCR (more effective to medullary/atypical medullary
and apocrine types but less effective to central acellular
and metaplastic types)

4. Lymphocyte subsets and molecular changes related to
apoptosis remain to be studied.
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Clinicopathological features of TNBCs that received NAC

TNBC parameter PD (n=23) No. of pts (%) | SD/PR (n=25) No. of pts (%)

Age median (range) 42 (25-62 yr) 51 (23-75 yr)
T stage T2/3/4 12/4/7 (52/17/31) 10/10/5 (40/40/20)
N stage NO/1/2/3 7/14/1/1 (31/61/4/4) 13/10/1/1 (52/40/4/4)

AJCCstage IIA 6 (26) 7 (28)
1IB/IIIA 9 (39) 12 (48)
HIB/IIC 8 (35) 6 (24)
NAC regimen
AT 0 (0) 9 (36)
CEF f/b wPTX 12 (52) 11 (44)
AC f/b wPTX 9 (39) 5 (20)
BCT 3 (13) 5 (20)
Mastectomy 20 (87) 20 (80)
Relapse +/- 18/5 (78/22) 9/16 (36/64)
Initial recurrence site N =18 N=9

Local/Distant 1/17 (6/94) 3/6 (33/67)



Clinicopathological features of TNBCs that show tumor

orogression during neoadjuvant chemotherap
TNBC parameter PD (n = 23) SD/PR (n = 25)
No. of patients (%) No. of patients (%)

LN mets.0/1-3/=4 7/9/7 (30/40/30) 12/10/3 (48/40/12)
Neoadjuvant chemo. Pre Post Pre Post
Histology
IDC 20 (87) 14(61) 20 (80) 19 (76)
sol-tub/pap-tub/sci  16/0/4 13/0/1 11/0/9 10/3/6
ILC 0(0) 0 (0) 3(12) 3(12)
Metaplastic 2 (9) 8 (35) 0(0) 1(4)
Others 1(4) 1(4) 2(8) 2(8)
Histology change (IDC->metaplastic 5) (IDC->metaplastic 1)
Nuclear grade 1/2/3  0/0/23 0/0/23 7/5/13 6/6/13
(0/0/100) (0/0/100) (28/20/52) (24/24/52)
NG change Up/Down N=0 N=12 (5/7)
Mitotic counts/10 0/2/20 0/0/10 6/7/12 7/4/14
HPF 0/1-9/=10 (0/8/88) (0/0/100) (24/28/48) (28/16/56)

MC change Up/Down N=2 (2/0) N=17 (11/6)



Summary (3)

TNBCs with PD during NAC were more likely to
be younger, advanced stage, high nuclear grade
and mitotic figures and have distant metastasis as
first relapse site.

In 22% of PD cases, histology changed from IDC
to metaplastic carcinoma during NAC.

All PD cases were refractory to taxane regimen.

40% of TNBCs with PD and relapse was
metaplastic carcinoma.
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Differentiation of mammary epithelial cells and “intrinsic subtype”
(PratA, Perou CM, et al. Nat Med 15: 842, 2009)
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Carcinogenesis

[ Benign
hyperplastic lesion

| S |
HER2 gene
amplification

11q13-

BRCAL
dysfunction
P13Kmutation

P13Kmutation
P53 mutation

CCL:columnar cell lesion
ADH:atypical ductal hyperplasia
ALH:atypicallobular hyperplasia
DCIS:ductal carcinomaiin situ

LCIS:lobular carcinoma in situ
IDC:invasive ductal carcinoma
ILC:invasive lobular carcinoma

Grade

Intrinsic subtype

Low grade

—E&3— 3
—Pm—’ ILC

Intermediate grade

pleomorphic
ILC

Luminal A

Luminal B

Molecular

apocrine
—

High grade
ERBB?2 HER2 + HER2+
DCIS IDC

—

Basal-like

basal-like
IDC

basal-like
DCIS

Claudin-low

Lﬂ o .

non-invasive

Histological type

Tubular

Low to moderate
grade ductal

Mucinous

Classical lobular

Neuroendocrine

Pleomorphic lobular

Intermediate to
high-grade ductal

Apocrine

High grade ductal

Adenoid cystic

Medullary

- metaplastic

invasive Weigelt B, et al. 2010



Conclusions

» Surrogate intrinsic subtype classification
according to hormone receptors (HR), HER2, and

Ki-67 (or histo
correlated wit
variation in ris
be validated.

ogical/nuclear grade) was well
h clinical outcome. However, ethnic

k of recurrence and death should

» TNBCs are shown to be composed of multiple
subtypes. TNBCs with PD during NAC were more
likely to be younger, and in general of
undifferentiated or metaplastic properties with
high nuclear grade and mitotic figures.

Molecular cha

nges are going to be studied.
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