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Defining Features
Percent of breast cancers

Eost similar group defined
by mRNA profiling’

Luminal (ER-Positive/HER2-Negative)

~40%-55% (low to
moderate proliferation)

Luminal A

Ki6g <447

Most common gene
mutations

Typical special histologic
types

Ty

Typical patient groups

Complete response to
chemotherapy

Metastatic pattern

Relapse pattern

© PIK3CA (45%), TP53 (12%)

Tubular, grade | or 2
lobular, mucinous,
papillary

Older women, men,
cancers detected by
mammographic
screening

<10%

Bone (70%), more
common than viscera
(25%) or brain (<10%)

Low rate over many years,

long survival possible
with bone metastases

~10% (high proliferation)

Luminal B

K 617 147.

HER2 (HER2
Positive)
~20%

HER2-enriched
(ER-negative), luminal B
(ER-positive)

PIK3CA (29%), TP53 (29%)
Grade 3 lobular

BRCA2 mutation carriers

~10%

Bone (80%) more common

than viscera (30%) or
brain (10%)

Early peak at <10 years,
late recurrence possible

PIK3CA (39%), TP53
(70%-80%)

Lﬂi})Son_li apocrine, some
micropapillary (407)
%o«iﬁ}tﬁ umﬁ'dv’
Young women, TP53
mutation carriers (ER
positive)

ER positive ~15%; ER
negative ~30%—60%

Bone (70%), viscera (45%),
and brain (30%) all are
common

Bimodal with early and late
(10 years) peaks

trwarive bbb carteenoyma QS‘“3KT :

TNBC (ER-Negative/
HER2-Negative)*
~15%

Basal-like

 PIK3CA (9%), TP53
(70%-80%)

Medullary features, Frov 4.
me_ta_plastlc‘ . e ey
'1%:%0 onre.
Young women, women of
African heritage, BRCA/
mutation carriers

~30%

Bone (40%), viscera (35%),
and brain (25%) all are
common

Early peak at <8 years, late
recurrence rare, survival
with metastases rare

*TNBC lacks expression of ER, progesterone receptor, and HER2.
*The three major groups of cancer identified by protein expression or mRNA profiling largely overlap but are not identical.“Luminal B" can refer to ER-positive cancers
with high proliferation with or without HER2 expression.
‘Some rare special histologic types have a more favorable prognosis than this group as a whole (e.g.. adenoid cystic carcinoma, secretory carcinoma, low-grade

adenosquamous carcinoma).

ER, Estrogen receptor; mRNA, messenger RNA; TNBC, triple negative breast cancer.
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7
\)%3/.6 American Joint Committee on Cancer 8th Edition: Anatomic Stage®
M: Distant 10-Year
Stage® T: Primary Cancer (Tumor) N: Lymph Nodes Metastasis Survival (%)
0 Ductal carcinoma in situ No metastases Absent 97
| Invasive carcinoma <2 cm No metastases or only micrometastases Absent 87
[ Invasive carcinoma >2 cm 1-3 positive LNs Absent 65
Invasive carcinoma >5 ¢cm but <5 e¢m 0-3 positive LNs Absent
n Invasive carcinoma >5 cm Negative or positive LNs Absent 40
Any size invasive carcinoma 24 positive LNs Absent
Invasive carcinoma with skin or chest wall Negative or positive LNs Absent

involvement or inflammatory carcinoma

v Any size invasive carcinoma Negative or positive LNs Present 5

*In the 8th edition, prognostic stages are assigned using T, N, M, grade, ER, PR, and HER2. Pathologic prognostic stage is assigned for patients who undergo surgical excision
prior to other treatment. A multigene assay, when available, can be used to assign stage in this setting. Clinical prognostic stage is assigned for all other patients including
patients prior to surgery, patients not eligible for surgery, and patients undergoing systemic therapy prior to surgery.

*The anatomic stages listed are used only when information on grade, ER, PR, and HER2 are not available. The survival estimates include the average survival for patients
with all biologic types of cancer.

ER, Estrogen receptor: LNs, lymph nodes; PR, progesterone receptor.

Faclons

o Imva Swve caHounemev ‘V/ § IS
° Distank Mmdastascs
. W node meladoises -

> J(umo‘)-t Stze

- ImHammadlo QO L e | ey "



2:40PM Sun?7 Apr eoo > @ 69% @)

) - B O© h ® © ¢

Faclm(s

o Imva Swve coHunemev ‘V/ § XS

° Distank mdastascs
+ Lymph node meladews

» fumoH Size
° LOCaUzK aoh/anceatot.sm
- IY\HOINhalDHg/ QRJ‘LLL‘nOYYla[ Q/T‘szﬁuwm) P&)u,’o[ C)‘HQJ/%,A
. Wovam TYwamen
- molecudon type
- 'ﬂl&[’blt)ﬂ{c [aw
- LR 2 RO
- HER2 Lo

- Prolifercative weale - KiGE

Table 23.5 Prognostic Factors for Invasive Breast 1075 of 13

Carcinoma

Prognostic

Factors Comments

Elements of AJCC 8th Edition Staging

Distant Metastasis beyond regional lymph nodes is the
metgstasis (M) most important prognostic factor.

| ional lymph Nodal metastasis (including the number of

nodes (N) involved nodes) is the second most
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Table 23.5 Prognostic Factors for Invasive Breast 1075 of 13
Carcinoma
Prognostic
Factors Comments
Elements of AJCC 8th Edition Staging
Distant Metastasis beyond regional lymph nodes is the

metastasis (M) most important prognostic factor.
,_/B:&lil lymph Nodal metastasis (including the number of
nodes (N) involved nodes) is the second most
important prognostic factor.
mor (T) Size, involvement of skin (e.g., ulceration or

dermal metastases), invasion into chest wall,

and presentation as inflammatory carcinoma

are important features.

ist%ic grade Survival diminishes with higher histologic graAe.
)&ession of Survival is highest for the most favorable 1'_'\1' @

ER, PR, and combination (high ER and PR and absent

HER2 HER2) and is lowest for the |east favorable

combination (absent ER, PR, and HERZ)j—Nm

Other Prognostic Factors

phovascular Tumor cells seen in vascular spaces at the
invasion periphery of carcinomas are a poor
prognastic fagtor.
/@;I histologic Some histologic types of cancer are strongly
types correlated with very favorable survival (e.g.,
tubular, agengid ,CYSkic).
Response to The_degree of response is a strong prognostic
: chemotherapy factor for TNBC and HER2 cancers, but pot
the majority of luminal cancers.
/Ge/ne\ expression The most important clinical value of these
profiling assays is to identify patients with

antiestrogen-responsive cancers who do not
need_chemotherapy.

AJCC, American Joint Committee on Cancer; ER, estrogen receptor;



2:40PM Sun7 Apr

il

o_
O_

B O

I'\J\.o\.a, malicLiivant JUIIII- Nt AJHHITHILLET VI Wl IVTl y Ty, ©Ooul v5cu ! CMCPLUI 'Y

Table 237

ER

yclin-dependent
kinases d 6
(GDK4/6

ER2

Defects in HRR*

K/AKT/mTOR

pathway

Immune checkpoint
proteins

argeted Treatment of Breast Cancer

Treatment

Estrogen deprivation (ogphorectomy,
aromatase inhibitors)

Blockage of ER (amoxifen)

Degradation of ER (fulvestrang)..

Kinase inhibitors (palbociclib, abemaciclib,
Tibocic = -

I A (R

Aatibodies to HER2

Creetoxic therapy linked to HER2 antibody

Tygosine kinase inhibitors

Vaccines

acches

Chemotherapy with agents causing DNA
damage requiring HRR (e.g.. platinum agents)

Inhibition of alternative DNA repair pathway
PARP inhibitors)

Inhibition of proteins in the pathway

Blocking antibodies to PD-LI, PD-|, and other
immune checkpoint proteins such as TIM-|
and LAG-3

Companion Assay Comments

IHC for nuclear ER Effective gytostatic (but not
cytotoxic) therapy for
ER-positive cancer

Used for ER-positive
usually in conjunction with an
aromatase inhibitor
IHC for membrane HER2 Effective for HER2-positive cancer
ISH_for HER2 amplification
DNA sequencing for HER2 .
mugc_lgm
DNA sequencing to identify
BRCA! and BRCA2 mutations

May be effective in carcinomas
with germline BRCA/ or BRCA2
mutations or carcinomas with
somatic loss of BRCA function

>80% of

Activating mutations or pathway 0% of breast cancershave
alterations in this pathway

activation—ability to predict
response under investigation
IHC for immune checkpoint
proteins—ability to predict
response under investigation

Under investigation for high-grade
ER-negative carcinomas

*Mutations in BRCA/ and BRCA2 cause defects in HRR.

ER, Estrogen receptor: HRR,

repair; IHC,

Y- ISH, in situ PARP, poly-ADP ribose polymerase
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