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Changes in AJdBIM8

AChanges in T, N, M definitions
A Post neoadjuvant therapsiassification

ATwo staging options
A Anatomical staging (TNM categories)
APrognostic staging (included grade, ER, PR, HER2 and multigene panels)
AClinical prognostic stage: determined by TNM, tumor grade, HER2, ER and
PR status based on physical examination, imaging studies and relevant
biopsies
APathological prognostic stage: based on clinical information, biomarker
data and findings from resected tissue






TNM staging

ATumor
ANode
AMetastasis



T Category T Criteria

TX Primary tumor cannot be asscssed
TO No evidence of primary tumor
T C ate g O ry Tis Ductal carcinoma in sifu
(DCIS)*
Tis Paget disease of the nipple NOT associated with
(Paget) invasive carcinoma and/or carcinoma in situ (DCIS) in

the underlying breast parenchyma. Carcinomas in the

A RO un d | n g to th e nearest mm breast parenchyma associated with Paget disease are

categorized based on the size and characteristics of the

A Tumor >1 mm and <2 mm should be reported rounding to 2 mm parenchymal disease, although the presence of Paget

disease should still be noted.

(lnCIUdlng those 1-0_5 mm In Slze) T1 Tumor <20 mm in greatest dimension

Tlm Tumor <1 mm in greatest dimension

A MlCrOInvaSIOrLJq: M Y 7\ Y >KM q) n Y Y Tla Tumor >1 mm but <5 mm in greatest dimension
A Max invasive tumor size for estimate tumor volume —_—t
A Small microscopic satellite foci of tumor not added to the Ma_The  Tomor>10mm bur<20 mm in greatest dimension

Tumor >20 mm but <50 mm in greatest dimension

tumor size T3 Tumor >50 mm in greatest dimension
A Multiple tumors- use dimension of the largest tumor S| i o (s e sl
A Size of multiple tumors is not added g o o e et e Cos Rot quity
A Designated with the (m) modifier, i.e. pT1c(m) with a B N

pectoralis muscle in the absence of invasion of chest

Synchronous 15 cm and 06 cm tumor wall structures does not qualify as T4

Tdb Ulceration and/or ipsilateral macroscopic satellite

A T4b Satelhte tumor nOduleS |n the Sk|n nodules and/or edema (including peau d’orange) of the

skin that does not meet the criteria for inflammatory

A Must be separate from primary tumor and macroscopically carcinoma

. . pe Tdc Both T4a and T4b are present
|d e ntlfl ed T4d Inflammatory carcinoma (see section “Rules for

' Y : . H H Classification™)
A Those Identlfled Only on mlcroscoplc examlnatlon do nOt *Note: Lobular carcinoma in situ (LCIS) is a benign entity and is
q Ua| |fy a.S T4b removed from TNM staging in the AJCC Cancer Staging Manual, Sth

Edition.



LCIS

ALCIS perceived differently from DCIS
AExtent not measured
AB3 on CNB

ALCIS including variants (including pleomorphic) : excluded giim
ALack of level | evidence for its malignant character
A Insufficient proof for the variants to be different
ANow considered benign

A(no evidence to indicate they are benign!)
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More recently, several variants of LQIS
have been recognized with increasing
frequency because of the presence of
microcalcifications detected on screening
mammography. These mammographically-

detected lesions include: (1) lesions in
which the LCIS cells show the cytological
features of classic LCIS (type A or B) but
in which there is marked distention of in-
volved spaces with areas of comedo
necrosis; and (2) lesions that show
marked nuclear pleomorphism (equiva-
lent to that seen in high-grade ductal car-
cinoma in situ (DCIS), with or without apo-
crine features and comedo necrosis
pleomorphic LCIS). All lesions in these

-cadherin expres-
sion and display genomic alterations by
array-pased comparative genomic nyb-
ridization (CGH) typical of lobular lesions

sses and 1q gains) {258, 1346}
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pT4d: more restrictive criteria

Alnflammatory breast cancer (IBC) is a clinpthological diagnosis based
on diffuse erythema or edema of oxikird or more of the breast

ATumor must have a rapid evolution with less than 6 months from the first
symptoms to diagnosis of breast cancer

A Aims to separate IBC from locally advanced breast cancer producing inflammatory
and skin changes in the later course of the disease

ADermal lymphatic invasion is common in IBC
A Not necessary for its diagnosis
AWhen present alone, without other IBC clinical symptoenmsufficient to makeDx

AWhen all features of IBC were present but <1/3 of breast was not invelved
classified as T4bi or T4ct"(Ed)



cN Category

cINX*

cNO

N category

cN2

A No major changes

A cNO assigned when evaluation of nodes by physical ..
exam or imaging are negative

A cNxshould be rarely used : only valid if nodal basin
removed and cannot be examined by imaging or N3
physical examination

A Stressed on the use pathological confirmatorgthods
(FNA, CNB)f nodal involvement before the removal o
primary tumor results in clinical N category —

A Quialifiers added behind to reflect this degree of eN3b
confidence and contrast with staging by palpation or ...

cN2b

cNImi**

cN Criteria

Regional lymph nodes cannot be assessed (e.g.,
previously removed)

No regional lymph node metastases (by imaging
or clinical examination)

Metastases to movable ipsilateral Level I, 11
axillary lymph node(s)

Micrometastases (approximately 200 cells, larger
than 0.2 mm, but none larger than 2.0 mm)
Metastases in ipsilateral Level I, II axillary lymph
nodes that are clinically fixed or matted;

or in ipsilateral internal mammary nodes in the
absence of axillary lymph node metastases
Metastases in ipsilateral Level I, IT axillary lymph
nodes fixed to one another (matted) or to other
structures

Metastases only in ipsilateral internal mammary
nodes in the absence of axillary lymph node
metastases

Metastases in ipsilateral infraclavicular (Level III
axillary) lymph node(s) with or without Level I,
IT axillary lymph node involvement;

or in ipsilateral internal mammary lymph node(s)
with Level I, IT axillary lymph node metastases;
or metastases in ipsilateral supraclavicular lymph
node(s) with or without axillary or internal
mammary lymph node involvement

Metastases in ipsilateral infraclavicular lymph
node(s)

Metastases in ipsilateral internal mammary
lymph node(s) and axillary lymph node(s)
Metastases in ipsilateral supraclavicular lymph
node(s)

Imaging
AFNA/CNB (f)
A Sentinel node biopsyst)

A cN1(f) or cNIn) Vs cN1

Note: (sn) and (f) suffixes should be added to the N category to denote
confirmation ol metastasis by sentinel node biopsy or fine needle aspi-
ration/core needle biopsy respectively.

*The ¢cNX category is used sparingly in cases where regional lymph
nodes have previously been surgically removed or where there is no
documentation of physical examination of the axilla.

#*cN1mi is rarely used but may be appropriate in cases where sentinel
node biopsy is performed before tumor resection, most likely to occur
in cases treated with neoadjuvant therapy.



pN Category
pNX
pNO

pNOG+)

pNO(mol+)

pN1

pNImi
pNla
pNI1b

pNlc
pN2

pN2a

pN Criteria
Regional lymph nodes cannot be assessed (e.g., pN2b

not removed for pathological study or previously
removed)

No regional lymph node metastasis identified or
ITCs only pN3

I'TCs only (malignant cell clusters no larger than
0.2 mm) in regional lymph node(s)

Positive molecular findings by reverse
transcriptase polymerase chain reaction
(RT-PCR); no ITCs detected

Micrometastases; or metastases in 1-3 axillary
lymph nodes:; and/or clinically negative internal
mammary nodes with micrometastases or
macrometastases by sentinel lymph node biopsy
Micrometastases (approximately 200 cells, larger
than 0.2 mm, but none larger than 2.0 mm) pN3a
Metastases in 1-3 axillary lymph nodes, at least
one metastasis larger than 2.0 mm

Metastases in ipsilateral internal mammary
sentinel nodes, excluding I'TCs pN3b

pNla and pN1b combined
Metastases in 4—9 axillary lymph nodes; or
positive ipsilateral internal mammary lymph

. ) . : pN3c
nodes by imaging in the absence of axillary
lymph node metastases
Metastases in 4—9 axillary lymph nodes (at least
one tumor deposit larger than 2.0 mm)

PN Category

PN Criteria

Metastases in clinically detected internal
mammary lymph nodes with or without
microscopic confirmation; with pathologically
negative axillary nodes

Metastases in 10 or more axillary lymph nodes;
or in infraclavicular (Level III axillary) lymph
nodes;

or positive ipsilateral internal mammary lymph

nodes by imaging in the presence of one or more
positive Level I, Il axillary lymph nodes;

or in more than three axillary lymph nodes and
micrometastases or macrometastases by sentinel
lyvmph node biopsy in clinically negative
ipsilateral internal mammary lymph nodes;

or in ipsilateral supraclavicular lymph nodes
Metastases in 10 or more axillary lymph nodes (at
least one tumor deposit larger than 2.0 mm);

or metastases to the infraclavicular (Level II1
axillary lymph) nodes

pN1la or pN2a in the presence of cIN2b (positive
internal mammary nodes by imaging);

or pN2a in the presence of pN1b

Metastases in ipsilateral supraclavicular lymph
nodes

Note: (sn) and (f) suffixes should be added to the N category to denote
confirmation of metastasis by sentinel node biopsy or FNA/core needle

biopsy respectively, with NO further resection of nodes

A Microscopic measuremertf node metastases are more clearly defined

A Largest contiguous tumor deposit used fid

A Do not use dimension of area containing several or multiple tuteposits



N category : ITC

Alsolated tumor cell (ITC) clusters amitro-metastasesre likely to
De present as multiple tumor deposits

A1TC definition:

A small clusters of cells not larger thGr2mm,or
A single tumor cells or few than 200 cells in a single histologic cross section

A1TConly are tabulated in the report but do not contribute to overall N
classification




oM

ANo changes have been implemented

AValid M categories for clinical and
pathological staging
A cMO: no signs or symptoms of distant metastasi

A cM1: signs, symptoms or imaging evidence of
distant metastases

A pM1: microscopic confirmation of distant
metastasis

ANo pMO0 andVix

ACMO(+) IS used If there Is no clinical or
Imaging evidence of distant disease but
here is molecular or microscopic evidence
of circulating tumor cells or disseminated

M Category M Criteria

MO

cMO(i+)

cM]1

pMI

tumor cell deposits no larger than 0.2 mm in

bone marrow or other nofrtegional LN

No clinical or radiographic evidence of distant
metastases’

No clinical or radiographic evidence of distant
metastases in the presence of tumor cells or deposits
no larger than 0.2 mm detected microscopically or
by molecular techniques in circulating blood, bone
marrow, or other nonregional nodal tissue in a
patient without symptoms or signs of metastases
Distant metastases detected by clinical and
radiographic means

Any histologically proven metastases in distant
organs; or if in non-regional nodes, metastases
greater than 0.2 mm

*Note that imaging studies are not required to assign the cMO category






Anatomical stage group

ABased on anatomical extent of the tumor
ADefined by T, N and M categories

AOnly use in settings where biomarker analysis is not available



Anatomical staging
subgroups

.
2.

T1 includes T1mi.
TO and T1 tumors with nodal micrometastases (N1mi) are staged
as Stage [B.

. T2, T3, and T4 tumors with nodal micrometastases (N1mi) are

staged using the N1 category.

. MO includes MO(i+).
. The designation pM0 is not valid; any MO is clinical.
. If a patient presents with M1 disease prior to neoadjuvant systemic

therapy, the stage is Stage IV and remains Stage IV regardless of
response to neoadjuvant therapy.

. Stage designation may be changed if postsurgical imaging studies

reveal the presence of distant metastases, provided the studies are
performed within 4 months of diagnosis in the absence of disease
progression, and provided the patient has not received neoadjuvant
therapy.

. Staging following neoadjuvant therapy is denoted with a “yc” or

“yp” prefix to the T and N classification. There 18 no anatomic
stage group assigned if there is a complete pathological response
(pCR) to neoadjuvant therapy, for example, ypTOypNOcMO.

When T is...
Tis

T1

TO

T1

TO

Tl

T2

T2

T3

TO

Tl

T2

T3

T3

T4

T4

T4
Any T
Any T

And N is...
NO

NO
N1mi
N1mi
N1

N1

NO

N1

NO

N2

N2

N2

N1

N2

NO

N1

N2

N3
Any N

And M is...
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MI

Then the stage group is...
0
IA
IB
IB
ITA
A
A
1B
IIB
HIA
ITA
HIA
IIA
ITA
II1B
II1B
1118
IIcC






Post NATypTandypN

AypTcategory
AThe largest focus of viable appearing residual tumor is used for classification
ATreatment related fibrosis or necrotic not included
AWhen multiple foci present, add (m) modifier to tgpT

AypN category
AThe sizef the largest focus of residual tumor is used
ATreatmentassociatedibrosis near nodal tumas notincluded

AThepathology report should include a description of the residual tumor in the breast
and regional LN that explains the basis of yipd andypN classification

AWhen possible, the report should include the pretreatmefiind cN classification

AResidual DCIS after NAT is classifiehass



Post NAT: complete pathological response
(PCR

ANow further defined as
ANo viable invasive tumor
ANo viable in situ tumor
ANo lymphevascular tumor emboli

Alf a cancer is categorized M1 prior to or during NAT, the cancer is
categorized as M1 following NAT (regardless of the observed response
to therapy)






Examples of Pathologic response evaluation systems after NAT
System Included variable Definition of pCR Reference
AJCC (y) Size of invasive carcinoma No invasive carcinoma breast,lymph {eudhevetal.s]

Lymph nose status (the number of metastatic lymph node and
of metastatic deposit)

node andymphovasculachannels

Burden
(RCB)

Size of tumor bed in two dimension

Tumor cellularity

Lymph node status (the number of metastatic lymph node and
of metastatic deposit)

No invasive carcinoma in breast and
lymph node

[B-18 Treatment effect in invasive carcinoma No invasive carcinoma in breast and [Pazetal.[24]
Lymph nose status (the number of metastatic lymph node and/ymph node
of metastatic deposit)

[Miller-Payne Presence of invasive carcinoma No invasive carcinoma in breast Mamounas etal. [9]
Tumor cellularity

IMNPI Size of invasive carcinoma No invasive carcinoma in breast and fcarev-etal.l10]
Tumor grade lymph node
Lymph nose status (the number of metastatic lymph node)

[Pinder Tumor proportion (%) in remaining breast No invasive carcinoma in breast and {2estonetal. [Li]
Lymph nose status (presence of evidence of response) lymphnode

Residual Cancer Abrialet al. [12]

PCR pathologic complete response; AJCC, American Joint Committee on Cancer; MNPI, Modified scores from Nottingham Pdmynosti

MSBR grade, Modifie8carffBloom Richardson grade; RCB, residual cancer burden.
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AJCC 7ed

Al GF3IAYy3 | FUOSNI b! ¢ Aa

AT and N uses the same criteria as before
treatment

ApCR
A absence of invasive cancer in breast and LN
APartial response
A a decrease in either or botyirandyN stage compare
to pretreatment and no increase in eithgi or yN
ANo response

A no apparent changes yirandyN

Aincrease in T or N categories at time of pathologic
evaluation

k.

Survival probability
000 025 050 075 1.00

=

Survival probability

0.00 025 050

AJCC response criteria related to outcome

075 1.00

P=0.002

0 12 24 36 48 60 72 84 9 108 120
Relapse-free survival (months)

-ﬂ‘ht:k;-ui PRRTT I TRETI T A T JCR

-""!-...J...,m I'-uouh
!‘J‘ e i) Bl ) o . sl i .
“Lﬂlﬂmlﬂ‘ k.
NR

P=0.012

0 12 24 36 48 60 72 84 96 108 120
Overall survival (months)

KeamB et al AnrSurgOncol2013



Miller-Payne

ACompare cancer cellularity in pteeatment sample to resected tumor
AThe system does not include response in LN

Grade 1: No change or some alteration to individumlignantcells but
no reduction in overall cellularity.

Grade 2: A minor loss ofumour cells but overall cellularity still high; ug

to 30% loss.
: . OS DFS
Grade 3: Between an estimated 30% and 90% reductiotumour cells. ’
Grade 4: A marked disappearance tafmour cells such that only small
clusters or widely dispersed individual cells remain; more th

90% loss ofumour cells.

Grade 5: No malignant cells identifiable in sections from the site of th
tumour; only vasculafibroelastoticstroma remains often |

G4

probability

Survival probability

containing macrophages. However<comma> ductal carcino et
in situ (DCIS) may be present.

OgstorK et al 2003 Breast
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Residual Cancer Burden Calculator

A Largest two dimension of residual tumor bed
A Multicentricdisease, measure largest tumor

bed
*Values must be entered into all fields for the calculation results to be accurate. /
(1) Primary Tumor Bed
Primary Tumor Bed Area: (mm) X (mm)
Owerall Cancer Cellularity (as percentage of area): (%)
Percentage of Cancer That Is in situ Discase: (%) \ A Both in situ and invasive

A 0%, 1%, 5%, 10%, 10% increment thereafter

- A Scan across tumor and estimate average cellula
2) Lymph Nod : : L
(2) Lymp oaes from different microscopic field

ty

Number of Positive Lymph Nodes:
Diameter of Largest Metastasis: (mm)

Reset Calculate A Similar evaluation as overall cellularity

Residual Cancer Burden:

Residual Cancer Burden Class:

http://www3.mdanderson.org/app/medcalc/index.cfm?pagename=jsconvert3






Revision of TNM stagin§ @dition

MD Anderson staging system

A 3728 patients who were treated between
1997-2006 from MD Anderson
A Grade and ER with pathological stage showeo
improved stratification with disease specific
survival compared to pathological stage alone
A Validated with SEER database
A No HER?2 targeted therapy used in the cohort
A An updated study from the investigators using
cohort with HER2 positive cancer patients
treated with Trastuzumab
A inclusion of HER2 status along with ER,
grade and AJCC pathological stage furthe
refined risk stratification

PSpathological stage

G- grade

EER

P-PR

M- ER, PR and HER2 status

Yi M et al 2011 QlinOncol
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MD Andersen stagingioscore

TABLE 6. The University of Texas MD Anderson Cancer Center Univariate and Multivariate Analyses for

A Polnts aSS|gned for eaCh blolog Clinicopathologic Factors Associated With Disease-Specific Survival
faCtor and TNM Stage based or FACTOR 5-YEAR DSS, % HR — AN:LTSIS HRMULTWARIME A:ALTSIS BIOSCORE POINTS ASSIGNED
the hazard ratio magnitude Fatoiogc e
determined on multivariate o > e B

0
I 1
an alySIS B 95.6 4.8 = .0001 4.0 < 0001 2
ABioscordrom 0 to 7 : 5 year DS | " 9.4 68 < 0001 72 < o001 j

e 79.5 26.6 <0001 199 < 0001

of 10033% ER status
Positive 98.8 Referent Referent 0
Negative 92.9 4.9 < .0001 2.5 001 1

A Limitation : relatively small s
cohort; thus not included into Fostie e feteert feternt

Negative 95.2 4.0 < .0001 NS

AJCC staging
A However, the data strongly 0

Negative 98.0 0.8 5 2.2 04 1

supported the incorporation of | g
biomarkers into TNM staging | 8 Refrnt Referent .

2 98.9 5.0 A 4.0 .2 0
3 95.3 25.0 001 13.0 0 1

H Abbreviations: DSS, disease-specific survival; ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; HR, hazard ratio; NS, nonsignificant;
Mlttendorf EA et a.l 2017 AﬂﬁUngﬂCOl PR, progesterone receptor. Source: Personal communication, E.A. Mittendorf (unpublished data).







Biological factors incorporated in AJCC stagin

AGrade

AHormone receptor (ER and PR)
AHER2

AMultigene prognostic/ predictive panels



Grade

AA key proxy for the biologic character of a cancer is tumor differentiation
AHistological grade : Nottingham modification Blo&ithardson grading

ASemiquantitative evaluations for tubules, nuclear pleomorphism and mitotic
activity with a score from 1 to 3 for each

AGrade equate by totaling scores
A Grade 1 (score-8): Favorable
A Grade 2 (score-8): intermediate
A Grade 3 (score-8): unfavorable
A GX: grade cannot be assessed



ER and PR expression

AER and PR expression : by IHC
AAny staining of 1% of cells or more is considered positive



HER?Z2

ABy either IHC (protein) or ISH (gene amplification)

§2013 ASCO guideline for sequential performance of tests
IHC

A Negative: 0 or 1+ staining
A Equivocal: 2+ staining
A Positive: 3+ staining
AISH
A Negative: HER2:CEP17 <2.0 AND HER2 copy <4
A9ljdzA g2 O EY |1 9wWHY/ 9t MmT FfH®n !'b5 | 9wH O2Z
At 2aA0AOSY | 9wWHY /9t mMT XHDPn o0& ISH | 2 NJ |

ACategorizéHER?2 equivocal by ISH as HER2 negative for assigning stage in
prognostic staggroup



Multigene panels

APrognostic and predictive models should not be part of the staging
without knowledge of ER, PR and HER?2

APanels should only be included into the staging system for certain
subsets of breast cancer

AObtaining genomic profiles is NOT required for assigning Pathological
Prognostic Stage



Multigene panelOncotypeDx

AThe only multigene panel included to classify pathologic prognostic stage
because prospective Level | data supports for patients with score <11

AOncotypeDxy 2 I LISNF 2NN SRZ vy20 FGFAflFoftS
A Group assigned based on anatomical and biomarker categories
AApplicable for assigning stage of patients with2TI0 MO, ER+ and HER2

and recurrence score <11, the case should be assigned Pathological
Prognostic Stage Group IA

A Downstagingof biologically low risR2NO form stage Il to |






