Sponsored by Invasive Carcinoma of the Breast

(I:SBP ) e whoogy iN the Setting of Neoadjuvant Therapy I%R
Ca

ourse Histopathology Reporting Guide
Family/Last name Date of birth _ _
Given name(s)
Patient identifiers Date of request Accession/Laboratory number

Elements in black text are CORE. Elements in grey text are NON-CORE. SCOPE OF THIS DATASET

[ ] indicates multi-select values () indicates single select values

CLINICAL INFORMATION (Note 1) OPERATIVE PROCEDURE - BREAST (Note 2)
(O Information not provided (O Not specified
Neoadjuvant treatment(s) (select all that apply) Q Excision (less than total mastectomy)
O Information not provided [ | Hormonal therapy O Therapeutic wide local excision
[ ] Chemotherapy [ | Anti-HER2 targeted therapy Q Re-excision
[ ] Immune therapy [] Radiation therapy Total mastectomy
O Other, specify O Simple mastectomy

O Nipple-sparing mastectomy
O Skin-sparing mastectomy
() Modified radical mastectomy

Pre-treatment tumour characteristics

(O Information not provided (O Radical mastectomy
Laterality Q Additional specimens, specify
Site(s)

Date of diagnosis

. . OPERATIVE PROCEDURE - AXILLA (select all that apply) (Note 3)
Imaging size at

diagnosis [ ] Sentinel lymph node biopsy
Fiducial marker [ | Targeted non-sentinel lymph node biopsy (dissection)
placement [ ] Other non-sentinel lymph node biopsy
Axillary lymph node dissection
Diagnosis O Level I

() Levels I and 1I
() Levels I to III
[ ] Axillary lymph node level III, excision

Hormone receptor and HER2 status

Other (e.g., tumour grade, tumour cellularity, tumour Other regional lymph node(s) biopsy
infiltrating lymphocytes (TIL), Ki-67, multigene assays), [] Internal mammary

specify if available [ ] Infraclavicular (subclavicular)
[ ] Supraclavicular

U Other, specify

Pre-treatment axillary lymph node biopsy/sampling
(select all that apply)

() Not applicable (O Not known
[ ] Core biopsy [] Fine needle aspiration (FNA)
O Other, specify [ ] Sentinel node biopsy

SPECIMEN LATERALITY (Note 4)

O Left (O Right (O Not specified

Fiducial marker placed () Yes () No
Result () Positive () Negative SPECIMEN DIMENSIONS

Other clinical information, specify

SPECIMEN WEIGHT g
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Invasive Carcinoma of the Breast in the Setting of Neoadjuvant Therapy

SPECIMEN DETAILS Morphology of multiple foci®
Depth of tissue excised O Distinct Q Similar
Skin to deep fascia () Yes () No ‘
Specimen includes (select all that apply) :HStOIOQicaI tumour
ype
[ ] skin [ | Nipple [ ] Skeletal muscle
Histological tumour
grade
TUMOUR SITE (select all that apply) (Note 5)
O Not specified Receptor status
Distance from nipple mm
AND Cellularity
Position, specify o’clock
OR Size mm
L] Upper outer quadrant
[ ] Lower outer quadrant Morphology of multiple foci®
[] Upper inner quadrant () Distinct () similar
[ ] Lower inner quadrant ‘
[] Central Histological tumour
L] Nipple type

Q Other, specify Histological tumour

grade

Receptor status

Cellularity
TUMOUR FOCALITY (Note 6)
() Ccannot be determined Size mm
O Single focus of invasive carcinoma

Multiple foci of invasive carcinoma on pre-treatment

. : ) . o a
imaging and on pathologic evaluation, describe RESIDUAL INVASIVE CARCINOMA (Note 7)

O Present

() Absent®

Pre-treatment tumour site identified
Multiple foci of invasive carcinoma within a single (O Uncertain
(fibrotic) tumour bed corresponding to a single focus on Yes (select all that apply)

re-treatment imagin
P ging Palpable/visible area on gross examination

Area of concern on specimen radiograph

Calcifications associated with tumour pre-
treatment identified

Number of foci

() Cannot be assessed

Ductal carcinoma in situ (DCIS) identified
Fiducial marker (clip or equivalent) identified

Surgical localization marker (wire, seed or
equivalent) identified

Histologic changes suggestive of tumour bed
Targeted lumpectomy thoroughly sampled

None of the above but likely areas thoroughly
sampled

is at least

Morphology of multiple foci®
O Distinct O Similar

J

Histological tumour

OO0 OOoOo ood

type [ ] A reference map documents the blocks sampled
for histologic evaluation

Histological tumour Q Cannot be assessed, specify

grade

Receptor status

¢ If there is no residual invasive carcinoma then the remaining elements
Cellularity pertaining to residual invasive carcinoma (Tumour dimensions,
Tumour cellularity/composition, Histologic tumour type,
Post-treatment histologic tumour grade, Tumour extension,
Margin status, Post-treatment estrogen receptor,
Post-treatment progesterone receptor, Post-treatment HER2 and
Post-treatment ancillary studies) are removed from the report.

Size mm

@ See also NOTE 8.

b ] . . d Core element if residual invasive carcinoma absent.
Core element if multiple foci only.
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Invasive Carcinoma of the Breast in the Setting of Neoadjuvant Therapy

TUMOUR DIMENSIONS® (Note 8)
(O No residual invasive carcinoma

Maximum dimension of largest contiguous invasive focus

¥

Oslmm

() >1 mm (specify exact
measurement rounded to mm
nearest mm)

Maximum 2 dimensions of the area containing residual
invasive carcinoma, representing a single residual tumour
bed and including any intervening fibrosis, fat, or breast
parenchyma (specify 2 exact measurements rounded to
nearest mm)

mm | x mm | (RCB area dimensions)

Maximum dimension of whole tumour field
(invasive + DCIS)/total extent of disease

Q Cannot be assessed, specify

€ Based on a combination of macroscopic and microscopic assessment.

TUMOUR CELLULARITY/COMPOSITION (Note 9)

O No residual invasive carcinoma

Estimate of Residual Cancer Cellularity using one of two
methods below:

Residual Cancer Cellularity (invasive and in situ)

% |OR () <1%, specify® %

1%

5%

10%
20%
30%
40%
50%
60%
70%
80%
90%

OO00O0OOO0O0000O

Other, specify %

AND

Percentage of residual
carcinoma that is %
carcinoma in situ (CIS)

f The pathologist estimates the average percent of cancer (invasive and
in situ) within the area of residual invasive cancer, and then estimates
the percent that is in situ component.

9 Note that very low cellularity can sometimes be estimated at very low
values (e.g., 0.01%) and any decimal result is acceptable.

OR

Residual Cancer Cellularity (invasive only)"

O 1%

O 5%

(O 10%
(O 20%
() 30%
() 40%
() 50%
() 60%
(O 70%
(O 80%
() 90%

() Other, specify %

Comparison with pre-treatment cellularity if available,
specify

Percent TILs in

% | post-treatment
tumour stroma

Q Cannot be assessed, specify

h The pathologist estimates the average percent of invasive cancer
within the area of residual invasive cancer. Zero is entered for the
percentage of cancer that is in situ disease in the RCB calculator. See
Note 12 for details about in situ disease.

HISTOLOGICAL TUMOUR TYPE (Note 10)
(Value list from the World Health Organization Classification
of Breast Tumours (2019))

() No residual invasive carcinoma

Q Invasive breast carcinoma of no special type (invasive
ductal carcinoma, not otherwise specified)'

() Invasive lobular carcinoma

() Tubular carcinoma

() cribriform carcinoma

() Mucinous carcinoma

Q Invasive micropapillary carcinoma

() Carcinoma with apocrine differentiation

() Metaplastic carcinoma

Q Mixed, specify subtypes present

Q Other, specify

I Refer to Note for details of variants including medullary carcinoma.

I Tumour exhibiting more than one tumour type should be designated
mixed and the types present stated.
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POST-TREATMENT HISTOLOGICAL TUMOUR GRADE

(Note 11)
O No residual invasive carcinoma
O Grade 1 (scores of 3, 4, or 5)
() Grade 2 (scores of 6 or 7)
() Grade 3 (scores of 8 or 9)
Tubule score 1,2,3
Nuclear pleomorphism 1,2,3
Mitotic count
per mm?
OR
per 10 HPF (field diameter __ mm)
Score 1,2,3
Total score

O Too small or insufficient tumour cellularity to grade

O Cannot be reliably determined due to post-treatment
changes

CARCINOMA IN SITU (Note 12)

Q Not identified
Q Present (select all that apply)
DCIS
) Negative for extensive intraductal component (EIC)
() Positive for EIC
[ ] Paget disease of the nipple
[ ] Encapsulated papillary carcinoma
[ ] Solid papillary carcinoma in situ
[ ] Lobular carcinoma in situ (LCIS)

CLASSIFICATION OF CARCINOMA IN SITU (if present)

(Note 12)
Histological nuclear grade

(Applicable to DCIS, encapsulated papillary carcinoma and
solid papillary carcinoma in situ)

() Grade 1 (Low)

() Grade 2 (Intermediate)

() Grade 3 (High)

Histological architectural pattern (select all that apply)
(Applicable to DCIS only)

[ | Cribriform

[ | Micropapillary

[ | Papillary

[ ] Solid

g Other (e.g., cIinging/fIatk), specify

Necrosis
() Not identified
Present
O Central (Comedo) necrosis
() Focal (Punctate) necrosis (<10% duct diameter)

Classification of LCIS (select all that apply)
(Applicable if LCIS is present in specimen)
[ ] Classical LCIS
[ | Pleomorphic LCIS
[ ] Florid LCIS

O Other, specify

TUMOUR EXTENSION' (Note 13)
Skin
() Skin is not present

() Skin is present and uninvolved

(O Invasive carcinoma directly invades into the dermis or
epidermis without skin ulceration

(O Invasive carcinoma directly invades into the dermis or
epidermis with skin ulceration (classified as ypT4b)

O Satellite skin foci of invasive carcinoma are present
(i.e., not contiguous with the invasive carcinoma in the
breast) (classified as ypT4b)

Nipple (including areola complex)

(O Nipple tissue is not present
O DCIS does not involve the nipple epidermis

O DCIS involves nipple epidermis (Paget disease of the
nipple)

Skeletal muscle

O Skeletal muscle is not present
O Skeletal muscle is free of carcinoma
O Tumour involves skeletal muscle

O Tumour involves both skeletal muscle and chest wall
(classified as ypT4a)

' Where there is disease extension to involve skin, nipple or skeletal
muscle, disease extent classification is a core element; in all other
cases it is non-core.

K Applies to high nuclear grade DCIS only.
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MARGIN STATUS™ (Note 14)
(For wide local excision specimens and similar non-complete
mastectomy specimens)

Q Cannot be assessed, specify

Invasive carcinoma
Involved (select all that apply)
O Anterior (superficial)

Specify extent

Posterior (deep)
Specify extent

Superior
Specify extent

Inferior
Specify extent

Medial

DCIS"

Q Involved (select all that apply)
O Anterior (superficial)

Specify extent

O Posterior (deep)
Specify extent
Superior
Specify extent
Inferior

Specify extent

Medial
Specify extent

O Lateral
Specify extent

Other margin,
specify

S ify tent
pecify exten Specify extent

Lateral

Specify extent

Q Not involved

Other margin, Specify closest
specify margin, if possible

) Distance of DCIS to closest margin
Specify extent

mm

Q Not involved

Specify closest
margin, if possible

Q Cannot be determined, specify

Distance of invasive carcinoma to closest margin

Distance of DCIS to other margins (< or > may be used)

mm | (< or > may be used)
Anterior (superficial) mm
Q Cannot be determined, specify
Posterior (deep) mm
Distance of invasive carcinoma to other margins Superior mm
(< or > may be used)
) . Inferior mm
Anterior (superficial) mm
) Medial mm
Posterior (deep) mm
) Lateral mm
Superior mm
Other margin, mm
Inferior mm specify
. " Required only if DCIS or florid LCIS or pleomorphic LCIS is also present
Medial mm in specimen.
Lateral mm

Other margin,
specify

MCore for all wide local excision specimens, similar non-complete
mastectomy and some (refer to Note) complete mastectomy specimens.
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MARGIN STATUS™ (Note 14)
(For complete mastectomy specimens)

Q Cannot be assesessd, specify

Invasive carcinoma

Q Involved, specify margin/sites of involvement

Q Not involved

Specify closest
margin, if possible

Distance of invasive carcinoma to closest margin

mm | (< or > may be used)

Q Cannot be determined, specify

DCIS"

Q Involved, specify margin/sites of involvement

Not involved

Specify closest
margin, if possible

Distance of DCIS to closest margin

mm | (< or > may be used)

Q Cannot be determined, specify

MCore for all wide local excision specimens, similar non-complete

mastectomy and some (refer to Note) complete mastectomy specimens.

" Required only if DCIS or florid LCIS or pleomorphic LCIS is also present
in specimen.

LYMPHOVASCULAR INVASION (Note 15)

(O Not identified
Present
Specify extent

() Indeterminate

COEXISTENT PATHOLOGY (Note 16)

() None identified

() Present, specify
v

MICROCALCIFICATIONS (select all that apply) (Note 17)

() Not identified

[ ] Present in DCIS

[ ] Present in invasive carcinoma

[ ] Present in non-neoplastic tissue
[ | Other, specify

v

POST-TREATMENT ESTROGEN RECEPTOR (ER) (Note 18)

Antibody clone,
specify

Testing performed ( )Yes () No

() Positive

() Low positive

For both options above specify percentage of cells with
nuclear positivity®

% | OR Range

() 1-10%"
() 11-20%
() 21-30%
() 31-40%
() 41-50%
() 51-60%
() 61-70%
() 71-80%
() 81-90%
() 91-100%
AND
Average intensity of staining
() weak
(O Moderate
() strong

Negative (less than 1% nuclear positivity)

Q Internal control cells present and stain as expected
() Internal control cells absent
Q Other, specify

Q Cannot be determined

(O Internal control cells present but no immunoreactivity
of either tumour cells or internal controls

Q Other, specify

© Percentage of cells with nuclear positivity may be reported as a specific
number or a range if more than 10%.

P Classified as low ER positive.
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POST-TREATMENT PROGESTERONE RECEPTOR (PR) By in situ hybridization
Note 19
(Note 19) (O Not performed
Antibody clone, (O Negative (not amplified)
specify () Positive (amplified)
Testing performed () Yes () No (O Pending

Positive

Q Cannot be determined, specify

Percentage of cells with nuclear positivity®

% | OR Range

() 1-10%
O 11-20% Number of observers
() 21-30%
() 31-40% o
O 41-50% Number of invasive tumour cells counted
- 0
() 51-60% Q Dual probe assay
O 61-70% Average number of HER2
() 71-80% signals per cell
- 0,
O 81-90 /Z Average number of CEP17
AND (© 91-100% signals per cell
Average intensity of staining HER2/CEP17 ratio /
() weak P
O Moderate v Single probe assay
O Strong A_verage number of HER2
signals per cell

Q Negative (less than 1% nuclear positivity)

O Internal control cells present and stain as expected Aneusomy
O Internal control cells absent () Not identified
Q Other, specify ) Present
Heterogeneous signals
Q Cannot be determined () Not identified
. . () Present
Q Internal control cells present; no immunoreactivity 4
of either tumour cells or internal controls Percentage of cells with o
Q Other, specify amplified HER2 signals ’

POST-TREATMENT ANCILLARY STUDIES (Note 21)
° percentage of cells with nuclear positivity may be reported as a specific
number or a range if more than 10%. ( ",‘, Not performed

() Performed
v

POST-TREATMENT HER2 (Note 20) Ki-67 proliferation index %

Antibody clone,

specify Other, specify test(s) and result(s)

Testing performed () Yes () No

By immunohistochemistry (IHC)

Not performed
Negative (Score 0)
Negative (Score 1+)
Equivocal (Score 2+)
Positive (Score 3+)

) _ Representative blocks for ancillary studies, specify
Percentage of cells with uniform, % those blocks best representing tumour and/or normal tissue
intense, complete membrane staining for further study

Cannot be determined, specify

«© «C©O0O0O0
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NUMBER OF LYMPH NODES EXAMINED (Note 22)
(These values may be reported in the corresponding cells in Table 1A)

Total number of sentinel lymph
nodes examined®

Total number of non-sentinel
lymph nodes examined"

Total number of lymph nodes
examined

9 Core element only if sentinel lymph nodes are submitted by the
surgeon.

" Non-sentinel lymph nodes include:
1. any lymph node submitted by the surgeon as 'non-sentinel lymph
node’ at the time of sentinel lymph node biopsy; and
2. axillary lymph nodes from an axillary lymph node dissection.

Evidence of fiducial marker
() Not applicable
(O No evidence of a fiducial marker

Evidence of fiducial marker associated with lymph node,
specify

NUMBER OF LYMPH NODES WITH METASTATIC
CARCINOMA® (Note 23)
(This value may be reported in the corresponding cell in Table 1A)

S This value includes the number of lymph nodes with macrometastatic
(>2 mm) and micrometastatic carcinoma (>0.2 mm to 2 mm and/or
2200 cells).

NUMBER OF LYMPH NODES WITH MACROMETASTASES"

Sentinel lymph nodes

Non-sentinel lymph nodes

Total lymph nodes

Y A macrometastasis is any tumour deposit spanning >2 mm
microscopically.

NUMBER OF LYMPH NODES WITH MICROMETASTASES"
(Note 24)

Sentinel lymph nodes

Non-sentinel lymph nodes

Total lymph nodes

Y A micrometastasis is any tumour deposit spanning >0.2 mm to 2 mm
microscopically and/or consisting of more than 200 cells in one lymph
node section but not exceeding 2 mm in extent.

NUMBER OF LYMPH NODES WITH ISOLATED TUMOUR
CELLS (ITCs)" (Note 25)

(These responses may be reported in the corresponding cells in Table 1A)

Sentinel lymph nodes

Non-sentinel lymph nodes

Total lymph nodes

V' <£0.2 mm and <200 cells.

SIZE OF LARGEST METASTASIS" (Note 26)

() Not assessable”

Size of largest contiguous

metastatic tumour cell deposit mm | (TNM size)

(without intervening fibrosis)”

Extent of largest lymph node
metastasis (with intervening
fibrosis)”

W Required only if macro- or micrometastatic carcinoma is present.

X Only to be used for cases investigated by one-step nucleic acid
amplification.

Y Largest contiguous metastatic tumour cell deposit determines
micrometastasis versus macrometastasis for pN staging.

Z Measurement used for calculation of RCB.

EXTRANODAL EXTENSION* (Note 27)
(This response may be reported in the corresponding cell in Table 1A)

(O Not identified
() Present
O Cannot be determined

A Core element only if macro- or micrometastases are present.

TREATMENT EFFECT (Note 28)

(These responses may be reported in the corresponding cells in Table 1B)

Treatment effect (A) - Presence of treatment effect in
lymph nodes containing residual metastatic carcinoma
) Not identified

) Present

) Cannot be determined

NN N

Treatment effect (B) - Presence of treatment effect in
lymph nodes without metastatic carcinoma

Number of lymph nodes with changes suggestive of
treatment effect without metastatic carcinoma

PATHOLOGIC COMPLETE RESPONSE (pCR) (Note 29)

(O PCR (ypTO ypNO/CcNO)

(O pCR (ypTis ypNO/cNO) (residual DCIS)
(O Residual invasive cancer - Not pCR

O Lymphovascular invasion only — Not pCR
() 1TCs only (ypNO(i+)) - Not pCR

mm | (RCB size)
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RESIDUAL CANCER BURDEN (RCB) (Note 30)

(O cannot be determined
(O No residual invasive carcinoma
Q Residual invasive carcinoma

RCB area
dimensions mm | x mm
AND
Average cancer cellularity in %
RCB area®
% | in situ component®
OR
Average invasive cancer %
cellularity in RCB area®
Number of lymph nodes with
carcinoma*®
Extent of largest lymph node mm
metastasis
RCB score®
RCB class® () 0 O1 On O 1

8 Enter this value, and 0% for % CIS, in the RCB calculator (see Note).

€ The number of lymph nodes with carcinoma, including the number of
lymph nodes with ITCs, is used for calculating RCB.

P Core element if neoadjuvant treatment includes chemotherapy and
the RCB calculator is accessible.

PATHOLOGICAL STAGING (UICC TNM 8 edition)® (Note 31)

TNM Descriptors (only if applicable) (select all that apply)

[]r - recurrent

[ ] m - multiple foci of invasive carcinoma
[y - post-therapy

[ ] ¢ - based on clinical or imaging studies, no

histopathologic examination was performed - or
lymph node assessment was done without the
primary breast tumour being removed

Primary tumour (pT)

Q ypTX  Primary tumour cannot be assessed
() ypTO  No evidence of primary tumour
Q ypT1 Tumour 2 cm or less in greatest dimension

Q ypT1la More than 0.1 cm but not more than 0.5 cm in
greatest dimension

() ypT1b More than 0.5 cm but not more than 1 cm in
greatest dimension

Q ypT1lc More than 1 cm but not more than 2 cm in
greatest dimension

() ypT2  Tumour more than 2 cm but not more than 5 cm in
greatest dimension

O ypT3 Tumour more than 5 cm in greatest dimension

Q ypT4 Tumour of any size with direct extension to

chest wall and/or to skin (ulceration or skin
nodules)”

Q ypT4a Extension to chest wall (does not include
pectoralis muscle invasion only)

O ypT4b Ulceration, ipsilateral satellite skin nodules, or
skin oedema (including peau d’‘orange)

() ypT4c Both 4a and 4b
Q ypT4d Inflammatory carcinoma®

E

-

I

1

Regional lymph nodes (pN)
(This value may be reported in the corresponding cell in Table 1A)

Q ypNX Regional lymph nodes cannot be assessed
(e.g., previously removed, or not removed for
pathological study)

No regional lymph node metastasis

Micrometastasis: or metastasis in 1 to 3 axillary
ipsilateral lymph nodes: and/or in internal
mammary nodes with metastases detected by
sentinel lymph node biopsy but not clinically
detected"

() ypN1mi Micrometastasis (larger than 0.2 mm and/or
more than 200 cells, but none larger than 2.0 mm)

Metastasis in 1-3 axillary lymph node(s), including
at least one larger than 2 mm in greatest
dimension

() ypNO

() ypN1

O ypN1ia

Q ypN1b Metastasis in internal mammary lymph nodes not

clinically detected"

Metastasis in 1-3 axillary lymph nodes and
internal mammary lymph nodes not clinically
detected"

Q ypN2 Metastasis in 4-9 ipsilateral axillary lymph nodes,
or in clinically detected" ipsilateral internal
mammary lymph node(s) in the absence of axillary
lymph node metastasis

O ypN2a Metastasis in 4-9 axillary lymph nodes, including
at least one that is larger than 2 mm

Metastasis in clinically detected internal
mammary lymph node(s), in the absence of
axillary lymph node metastasis

O ypN3 Metastasis as described below:'

O ypN3a Metastasis in 10 or more ipsilateral axillary lymph
nodes (at least one larger than 2 mm) or
metastasis in infraclavicular lymph nodes/level 111
lymph nodes

() ypNic

() ypN2b

Metastasis in clinically detected" internal

ipsilateral mammary lymph node(s) in the
presence of positive axillary lymph node(s): or
metastasis in more than 3 axillary lymph nodes
and in internal mammary lymph nodes with
microscopic or macroscopic metastasis detected by
sentinel lymph node biopsy but not clinically
detected

Metastasis in ipsilateral supraclavicular lymph
node(s)

() ypN3b

() ypN3c

Reproduced with permission. Source: UICC TNM Classification of
Malignant Tumours, 8% Edition, eds by James D. Brierley, Mary K.
Gospodarowicz, Christian Wittekind. 2016, Publisher Wiley
(incorporating any errata published up until 6" October 2020).

Invasion of the dermis alone does not qualify as ypT4. Chest wall
includes ribs, intercostal muscles, and serratus anterior muscle but not
pectoral muscle.

Inflammatory carcinoma of the breast is characterised by diffuse,
brawny induration of the skin with an erysipeloid edge, usually with no
underlying mass. If a cancer was classified as inflammatory (cT4d
before neoadjuvant chemotherapy, the cancer is still classified as
inflammatory breast cancer after therapy, even if complete resolution
of the inflammatory findings is observed during treatment. The post-
treatment pathological classification (ypT) should reflect the extent of
identified residual disease, and the pathology report should note that
the pre-treatment classification was cT4d. Dimpling of the skin, nipple
retraction, or other skin changes, except those in ypT4b and ypT4d,
may occur in ypT1, ypT2, or ypT3 without affecting the classification.

Clinically detected is defined as detected by imaging studies (excluding
lymphoscintigraphy) or by clinical examination and having
characteristics highly suspicious for malignancy or a presumed
pathological macrometastasis based on FNA biopsy with cytological
examination.Confirmation of clinically detected metastatic disease by
FNA without excision biopsy is designated with a (f) suffix, e.g., cN3a(f).
Not clinically detected is defined as not detected by imaging studies
(excluding lymphoscintigraphy) or not detected by clinical examination.

Definition of N3 not included in UICC TNM 8" Edition.
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The following tables are provided for reference, and may be used as needed.

Core elements are summarised in Table 1A. Although all core elements need to be reported for accurate staging of lymph node status,
reporting in table format is not required, and the same information may be provided as indicated in the reporting guide. The same
applies to the non-core elements summarised in Table 1B.

Table 1A: Regional lymph node status — core elements

Type of lymph Number of Status post- Total lymph Size of largest | Only ITCs Total lymph pN status Extranodal
nodes lymph nodes neoadjuvant nodes with metastasis present nodes with (vUIcc TNMs)f extension
treatment® metastatic (mm)? (Yes/No) ITCs® (ENE)
carcinoma

(size >0.2 mm)

SLNs®

Non-SLNs?

Total lymph nodes®

SLNs: sentinel lymph nodes Status post-neoadjuvant treatment: Information not provided ENE: Not identified
ITCs: isolated tumour cells No neoadjuvant treatment given Present
ENE: extranodal extension Residual disease not identified Cannot be determined

Residual disease present

@ Core elements only if SLN biopsy was performed; if no SLN biopsy was performed report only total number of lymph nodes (LNs).

b The total number of LNs removed includes the number of SLNs (if SLN biopsy was performed) + number of non-SLNs. Non-SLNs are all the LNs that are
not submitted as SLNs by the surgeon. If an axillary lymph node dissection has been performed without a SLN biopsy, only the total number of LNs
needs to be given.

¢ If the LNs were obtained post-neoadjuvant treatment, it is strongly suggested to provide the non-core information summarised in Table 1B.

d If the size cannot be measured (e. g., LN removed in several pieces and multiple pieces involved by the metastatic process) the largest
measurable size should be given as ‘at least’ size. If one-step nucleic acid amplification was used for nodal staging the size will be not assessable; the

CK19 mRNA copy numbers can be given alternatively as a quantitative value. (Macrometastasis: one-step nucleic acid amplification assay result with
>5000 CK19 mRNA copy number/uL lisate; Micrometastasis: one-step nucleic acid amplification assay result with CK19 mRNA copy number between

250 and 5000/uL lisate).
€ ITCs are tumour deposits spanning <0.2 mm and <200 cells in a single LN profile. LNs with ITCs are not counted as metastatic LNs for pN stage. LNs
with ITCs are counted in the number of lymph nodes with carcinoma for RCB calculation.

fIfFSLN biopsy was performed the minimum number of LNs required for staging purposes is one (sentinel) LN. If no SLN biopsy was performed, non-SLNs
usually are obtained by axillary LN dissection (level I + level II +/- level III axillary LNs, depending on regional practices).

Table 1B: Regional lymph node status post-neoadjuvant treatment - non-core elements

Number of lymph nodes WITH Number of lymph nodes WITHOUT Total number of lymph nodes

Tumour regression
residual carcinoma residual carcinoma

Not identified

Present

Cannot be determined

Total lymph nodes examined
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Definitions

CORE elements
CORE elements are those which are essential for the clinical management, staging or
prognosis of the cancer. These elements will either have evidentiary support at Level
I1I-2 or above (based on prognostic factors in the National Health and Medical
Research Council (NHMRC) levels of evidence?). In rare circumstances, where level l1I-
2 evidence is not available an element may be made a core element where there is
unanimous agreement by the Dataset Authoring Committee (DAC). An appropriate
staging system e.g., Pathological TNM staging would normally be included as a CORE
element.

Non-morphological testing e.g., molecular or immunohistochemical testing is a
growing feature of cancer reporting. However, in many parts of the world this type of
testing is limited by the available resources. In order to encourage the global
adoption of ancillary tests for patient benefit, International Collaboration on Cancer
Reporting (ICCR) recommends that some ancillary testing in ICCR Datasets is included
as core elements. Where the technical capability does not yet exist, laboratories may
consider temporarily using these data elements as NON-CORE items.

The summation of all CORE elements is considered to be the minimum reporting
standard for a specific cancer.

NON-CORE elements
NON-CORE elements are those which are unanimously agreed should be included in
the dataset but are not supported by level 1lI-2 evidence. These elements may be
clinically important and recommended as good practice but are not yet validated or
regularly used in patient management.

Key information other than that which is essential for clinical management, staging or
prognosis of the cancer such as macroscopic observations and interpretation, which
are fundamental to the histological diagnosis and conclusion e.g., macroscopic
tumour details, may be included as either CORE or NON-CORE elements by consensus
of the DAC.
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Scope

This dataset has been developed for the reporting of resection specimens after neoadjuvant therapy
from patients with invasive carcinoma of the breast with or without ductal carcinoma in situ (DCIS).
This dataset is for post-treatment surgical specimens. Core needle biopsies are not included.

A brief pre-operative exposure is not considered neoadjuvant therapy. This document is intended
where neoadjuvant treatment was of longer duration with therapeutic intent.

This dataset overlaps with the ICCR dataset for reporting of resection specimens from patients with
invasive breast carcinoma, the ICCR dataset for reporting of DCIS without invasive carcinoma and
microinvasive carcinoma (<1 millimetres (mm)) where DCIS represents residual disease post
neoadjuvant therapy, and the ICCR dataset for reporting surgically removed lymph nodes for breast
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tumours.?* Reporting of resection specimens after neoadjuvant therapy from patients with invasive
carcinoma of the breast requires multidisciplinary collaboration and specialised handling of the
resection specimen. A separate dataset for the neoadjuvant setting containing both the standard
elements that remain applicable after neoadjuvant therapy and the elements specific for the
neoadjuvant setting is provided to be used in conjunction with the other ICCR datasets, as
appropriate.

The reporting of DCIS without invasive carcinoma and microinvasive carcinoma (€1 mm),
pleomorphic and florid lobular carcinoma in situ (LCIS), encapsulated papillary carcinoma and solid
papillary carcinoma in situ are dealt with in a separate ICCR dataset.? Sarcomas with or without
neoadjuvant therapy are covered in a separate ICCR dataset.’

Ipsilateral multifocal disease should be dealt with in a single report. For bilateral invasive breast
tumours, a separate dataset should be completed for each side.

General information related to this dataset is outlined in Appendix 1.

The authors of this dataset can be accessed here.

t Back

Note 1 - Clinical information (Core)

It is imperative to alert the pathologist that the specimen has been resected following neoadjuvant
therapy. Residual invasive carcinoma post neoadjuvant therapy is often difficult to identify grossly.
Without the information that the specimen is post neoadjuvant therapy and information regarding
the location and size of tumour foci prior to treatment, appropriate sampling of the correct area of
the breast is not possible. Information about the type of treatment received and prior diagnosis helps
the pathologist to know what to expect in terms of response to treatment and helps to guide the
extent of initial sampling.

Fiducial markers are radiological clips or other markers placed at the site of the primary breast
tumour(s) pre-treatment to indicate the location of the tumour bed in case of excellent clinical/
radiological response to therapy. The placement of fiducial markers should be documented and
communicated to the pathologist as they help the pathologist identify the pre-treatment tumour
site. Fiducial marker placement in biopsied lymph nodes with removal of the marked lymph nodes
improves the accuracy of sentinel lymph node biopsy after neoadjuvant therapy. If an intra-operative
specimen x-ray has been carried out in the operating theatre the findings should be communicated
to the pathologist.

Pre-treatment clinical-radiologic nodal status in the axilla is important information to guide handling
and interpretation of axillary surgical specimens. The clinical-radiologic findings may include needle
biopsy results from a suspicious node. If a pre-treatment axillary sentinel lymph node excision was
performed and there was nodal metastasis, then response in the lymph nodes cannot be evaluated
with accuracy and the residual cancer burden (RCB) and ypTNM staging become invalid. Positive
lymph nodes removed before neoadjuvant therapy are given a clinical N stage.

Pre-treatment assessment of cancer cellularity by area (percent tumour cellularity) is compared with
post-treatment tumour cellularity in some methods of response grading. Centres that use those
response assessments may prefer to collect this optional information.
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There is accumulating evidence in the literature that the presence of tumour infiltrating lymphocytes
(TIL) provides important prognostic and predictive information for some molecular subtypes of
breast cancer.® Pre-treatment assessment of TILs, estimated as a percentage of stromal area, is
optional.

t Back

Note 2 - Operative procedure - Breast (Core)

The nature of the operation or procedure(s) performed is important to ensure appropriate
pathological examination protocols are followed, and accurate clinical correlation and post-operative
management discussion take place. The nature, extent, focality of the abnormality and patient choice
can influence the type of operation. Multiple procedures may be performed and sent as separate
specimens which require cross correlation. The forms of surgical procedure used to manage breast
disease are considerable and more specific detail of the specimen can be provided.
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Note 3 - Operative procedure - Axilla (Core)

The metastatic involvement of the axillary lymph nodes has specific clinical, treatment and
prognostic implications. Nodal status post neoadjuvant treatment shows a strong association with
overall and disease free survival,” and is independent of response in the breast.

Accurate staging requires that all submitted lymph nodes be accurately designated by the surgeon.

Currently, in some countries (e.g., United States, Canada, Singapore, many European countries) an
axillary lymph node dissection does not routinely include level Il lymph nodes.
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Note 4 - Specimen laterality (Core)

Specification of the side and site in the breast is important for clinical correlation and accuracy of the
patient medical record.

For bilateral invasive breast tumours, a separate dataset should be completed for each side.
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Note 5 - Tumour site (Core)

A clock face delineation and measure of distance from the nipple are a more accurate indicator of
site than quadrant alone. Specification of the site in the breast is important for clinical correlation,
post-operative management discussion and accuracy of the patient medical record, especially when
there are multiple lesions for correlation with radiology/prior biopsies.
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Note 6 - Tumour focality (Core and Non-core)

Presence of a single tumour focus is the most common clinical situation, but breast cancer can
present with multiple tumour foci because of several scenarios (see ICCR Invasive carcinoma of the
breast dataset?).

Identification of the presence of multiple tumour foci requires further clarification through
measurement of the main foci, the overall extent of disease (DCIS and invasive foci) and their type,
grade and receptor status to determine which of the forms of multifocality is present. Ipsilateral
multifocal disease, even if of different types, should be dealt with in a single report.

If multiple tumour sites were present on pre-treatment imaging and/or multiple separate
(macroscopically separate) tumour bed sites are present and the invasive carcinoma at these
separate sites is distinct by tumour type, grade and/or receptor status then size and cellularity should
be recorded for each of the tumours separately to evaluate response (TNM®® stage and RCB).

It can be difficult, if not impossible, on rare occasions to determine whether two adjacent foci
represent satellite foci or one lesion. After neoadjuvant therapy, it is common for tumours that on
pre-treatment imaging appeared to represent a single tumour to present as scattered foci of residual
invasive carcinoma that are separated by areas of fibrosis in the post neoadjuvant therapy resection
specimen, due to a heterogenous response to treatment. Union for International Cancer Control
(UICC)®/American Joint Committee on Cancer (AJCC)® staging and RCB address this scenario in
different ways:

e UICC/AJCC staging considers this scenario as multiple foci irrespective of a pre-treatment
finding of multiple foci or a single focus. The pathologist determines and measures the
largest focus.

e RCB considers this scenario to be a single focus of scattered residual cancer. RCB considers
multifocality only when the foci were clearly separate on pre-treatment imaging or clearly
separate on gross examination (see Note 8 TUMOUR DIMENSIONS).
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Note 7 - Residual invasive carcinoma (Core and Non-core)

The priority for evaluation of surgical specimens is different after neoadjuvant therapy, with
emphasis on accurate identification of the pre-treatment tumour site to enable evaluation of tumour
response to treatment. Pathologic complete response (pCR), defined as absence of residual invasive
disease post neoadjuvant therapy, is associated with improved survival outcomes and forms the
primary endpoint for neoadjuvant clinical trials, and identification of residual disease is important to
guide future local and systemic adjuvant therapy decisions.® Confident localisation of the pre-
treatment tumour site and adequate, precise sampling are vital for accurate assessment of pCR.

Residual tumour is often less well defined following treatment, and close clinical-pathological
correlation with careful mapping of the pre-treatment tumour site is essential for accurate
microscopic assessment of response. It is strongly recommended that a visual record of the sliced
specimen is made, and then used as a map of the sections taken to facilitate subsequent histological
interpretation and clinical-radiologic-pathologic correlation; this may be in the form of radiographs,
photographs, photocopies or drawings. It is helpful to indicate in the pathology report as a non-core
element or in the gross description that such a map is available. The map can be stored in the
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electronic medical record as a specimen image. It may also be helpful to indicate in the report which
blocks correspond to the largest cross section of the residual invasive carcinoma. Use of large format
‘Mega’ blocks may be helpful in this regard.

In cases where there has been an excellent response to therapy there may be no grossly detectable
residual tumour present. If there is no visible lesion, then careful palpation of the specimen slices
looking for areas of firmness may also assist in identifying the pre-treatment tumour site.

Different types of fiducial markers should be inserted to indicate the site of the tumour prior to
treatment; these include metallic clips of different shapes, gel foam clips, carbon pigment, and
magnetic or radioactive seeds. Sometimes for large tumours, markers may be placed during the
course of therapy when there is evidence of tumour response. If fiducial markers or surgical
localisation markers have been inserted, they should be looked for in the surgical specimen. Clips or
seeds may be seen macroscopically, but this is not always possible. As fiducial markers are designed
to be identifiable on x-ray, specimen x-ray can be helpful to localise the fiducial markers and pre-
treatment tumour site. If an intra-operative specimen x-ray has been carried out in the operating
theatre the findings should be communicated to the pathologist. The presence of residual
microcalcifications that were associated with the tumour pre-treatment may also be a radiographic
guide to locating the pre-treatment tumour site. Guidewires or surgical markers (radioactive or
magnetic seed or equivalent) may also be placed at the time of surgery to guide excision of the
correct area, particularly if breast conservation surgery is attempted. The surgical marker may be
placed at the site of the pre-treatment tumour site or residual tumour as identified radiologically,
and/or at the site of a fiducial marker placed earlier. The presence of guidewires or surgical markers
should be described as part of the gross assessment of the specimen, and helps identify the area on
which to focus sampling.

Histological changes suggesting tumour was present may be seen at the pre-treatment tumour site
after treatment and may include fibrosis, a characteristic pattern of vessels reminiscent of tumour
vasculature, myxoid change, and infiltration by macrophages and/or lymphocytes (‘microscopic
tumour bed’). Sometimes macrophages are abundant and accompanied by extensive necrosis. The
site of fiducial marker(s) is usually visible microscopically as they induce a foreign body type reaction
which can be seen on histology. The presence of DCIS or calcification microscopically may also act as
indicators of the pre-treatment tumour site.

When a small lumpectomy is performed with image guided targeting of the area of concern pre-
treatment (the pre-treatment tumour site) then it is reasonable to presume the pre-treatment
tumour site has been sampled by sampling the lumpectomy even when only non-specific histologic
changes are seen.

All of the above approaches can help identify the location of the tumour pre-treatment (the pre-
treatment tumour site); often several or all of them are used at the same time.

If the microscopic tumour bed or marked site are not identified on microscopy, then the specimen
should be re-examined and further blocks may need to be taken. On occasion, there may be
complete resolution of the tumour and histologic changes at the site may be nonspecific or subtle. In
this setting it is worthwhile to make a comment in the report that the likely tumour site has been
thoroughly sampled, or if there is uncertainty to indicate the uncertainty in the report so appropriate
action can be taken. For example, if inadequate clinical information regarding the pre-treatment
tumour site has been provided, this should be resolved or conveyed in the report.
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Note 8 - Tumour dimensions (Core and Non-core)

The size of the tumour or of the largest/dominant invasive tumour focus is a key variable required for
breast cancer staging and requires accurate assessment to the nearest mm. Histological tumour size
is deemed the gold standard but should be correlated with the gross macroscopic size measurement
and where possible with the imaging size. Detailed descriptions of how to measure invasive tumour
size in specific scenarios, such as when there is extensive DCIS, is provided in the ICCR Invasive
carcinoma of the breast dataset.?

Determination of tumour dimensions after neoadjuvant therapy can be complicated due to tumour
response to treatment and requires documenting the largest cross section of residual tumour with
histologic sections. The dimensions of the residual invasive carcinoma are determined initially on
gross examination and modified as needed after histologic evaluation. This requires correlating the
histologic, macroscopic and imaging findings. Precise mapping with images of the sliced specimen,
which can then be used as a map for the sections taken, facilitates subsequent histologic
interpretation; this may be in the form of radiographs, photographs, photocopies or drawings. It can
be useful to indicate in the report which blocks correspond to the largest cross section of residual
tumour.

The final (histologic) tumour dimensions may be smaller or larger than initially suspected on gross
evaluation, smaller or larger than the dimensions of the fibrotic (macroscopic or microscopic) tumour
bed, smaller or larger than the dimensions on pre-treatment imaging and smaller or larger than the
dimensions on Post-treatment imaging.

The approach to defining tumour dimensions in the 8™ editions of TNM®° and the RCB (identical to
the definitions used in prior TNM editions) can sometimes yield two distinct sets of tumour
dimensions (TNM size and RCB area dimensions). Both TNM size and RCB area dimensions are core
elements as TNM size is used for TNM®? staging and RCB area dimensions are used to determine
RCB.

The size of the largest contiguous invasive tumour focus excluding intervening or adjacent fibrosis is
required for breast cancer TNM®° staging and requires accurate assessment to the nearest mm. This
measurement can be thought of as a single dimension intended to represent the volume of residual
invasive cancer. In instances where it is difficult to determine what to consider the largest contiguous
invasive focus, a description explaining how the measurement was determined provides useful
documentation (see below). It is helpful to take into account the common growth patterns of breast
carcinoma within breast tissue when determining what to consider the largest contiguous focus. For
example, invasive lobular carcinoma tends to grow along fibrous tissue and commonly presents with
satellite lesions. The satellite lesions would not be included in the TNM size. The growth along fibrous
tissue would likely be considered in the TNM size by most observers even with some fibrous tissue
between the cells. When residual invasive carcinoma cells are relatively evenly distributed over a
fibrotic area then they are probably best considered a single focus. If the distribution of residual
invasive carcinoma cells is more uneven it may be better representation to consider separate
contiguous foci and to determine which is the largest. If residual invasive carcinoma cells are present
in a pattern within normal breast tissue similar to one that is commonly seen in a single focus of
invasive breast carcinoma without prior therapy, then they are probably best considered a single
focus (Figure 1). The concept of multifocality within a single tumour bed in the ypT AJCC/UICC stage
is different than the concept of multifocality in breast specimens without neoadjuvant treatment as
discussed in Note 5 Tumour focality in the ICCR Invasive carcinoma of the breast dataset.? The
considerations discussed in the ICCR Invasive carcinoma of the breast dataset? can help inform the
interpretation of the post neoadjuvant findings.
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For quantification of residual invasive carcinoma using RCB the largest cross sectional area of residual
invasive carcinoma including intervening fibrosis is measured in two dimensions. Adjacent fibrosis
and adjacent areas with DCIS only are not included in the measurements. In other words, the
measurements are from invasive carcinoma cell to invasive carcinoma cell covering the entire extent
of the invasive carcinoma within a single (fibrotic) tumour bed site. The measurements may extend
beyond the area of fibrosis or be smaller than the area of fibrosis. This is the area in which the
tumour cellularity is estimated (see Note 9 TUMOUR CELLULARITY/COMPOSITION).

In many instances, TNM size and the larger of the two RCB dimensions can be interpreted as the
same. When they are different, both should be reported. A description explaining how the
measurements were determined provides helpful documentation. For example: “Invasive carcinoma
is present as multiple foci with varying cellularity in a single (fibrotic) tumour bed. The largest
contiguous focus of invasive carcinoma is ... mm (size used for TNM?° staging). The largest cross
section of the entire volume containing residual invasive carcinoma within the single residual primary
tumour bed measures ..mm X ...mm (area used to determine RCB).” Adjacent necrosis and mucin
without viable invasive carcinoma cells are not included in tumour size measurements for TNM?°
staging and RCB.

Slice of breast tissue with largest cross section of main focus

Second focus

Macroscopic tumour bed — 2|

.
Microscopic invasive carcinoma — Main focus

. « | I'— RCB area dimensions: greatest 2 dimensions
E(----“"-)‘:/I/ representing a single residual tumour bed and including

1
any intervening fibrosis, fat, or breast parenchyma

Macroscopic tumour o )
RCB area: area with invasive

el f . .
Microscopic invasive carcinoma B carcinoma used to estimate cellularity
e
. l

UICC/AICC size: greatest dimension of
largest contiguous invasive carcinoma
focus

Figure 1: Invasive carcinoma measurement in post neoadjuvant treated excision specimen for
UICC/AJCC pathological staging and Residual Cancer Burden (RCB) calculation. Permission courtesy
of Dr Veerle Bossuyt.
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Note 9 - Tumour cellularity/composition (Core and Non-core)
Tumour cellularity reduction compared to the pre-treatment biopsy correlates with survival.°
Tumour cellularity and size after neoadjuvant therapy provide independent prognostic
information.'**? The reduction in cellularity is often heterogeneous with varying cellularity across the
residual invasive carcinoma and with areas of fibrosis without tumour cells separating islands of
residual invasive disease. The RCB system addresses this heterogeneity by standardising sampling
and estimating the average cellularity across the entire area of residual invasive carcinoma.
Combining size and cellularity also dampens the effect of variations due to variable interpretation
and sampling (see Figure 1). Sampling or interpretation may lead to a large tumour with low
cellularity or a small tumour with high cellularity.

The objective of RCB measurement of the residual invasive cancer in the breast is to calculate the
invasive cancer cellularity relative to the area containing residual invasive disease. It is typically easier
to estimate the cellularity from two steps: 1) the percent of cancer in the area containing residual
invasive cancer, then 2) the percent of the cancer component that is in situ (not invasive). The
calculator for RCB then calculates the invasive component by area. Alternatively, some pathologists
prefer to directly estimate the percent of invasive cancer in the area, and when using the RCB
calculator they should enter zero for in situ component (even if there is some). It is recommended
that the components of RCB also be reported together in a section of the report, as described in
Note 30 RESIDUAL CANCER BURDEN.

Residual cancer burden (RCB) is the most validated prognostic factor for describing response to
neoadjuvant chemotherapy in any subtype of breast cancer. The RCB standard operating procedure
can be downloaded from the RCB calculator website at: http://www.mdanderson.org/
breastcancer_RCB.13

There is emerging evidence that post-treatment lymphocytic infiltrate across the residual tumour
bed has prognostic significance.!*!* Post-treatment assessment of the extent of TILs, either in
association with residual invasive carcinoma or across the tumour bed when there has been a
complete response, can be performed but is optional. The International TILs Working Group
maintains a website with instructions and educational materials for assessing TILs in residual breast
cancer at: http://www.tilsinbreastcancer.org/.
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Note 10 - Histological tumour type (Core)

To ensure consensus and consistency of reporting, it is recommended to use the most recent edition
of the World Health Organization (WHO) Classification of Breast Tumours, 5% edition, 2019,
nomenclature and definitions for diagnosis and classification of invasive tumour type (Table 1).% The
ICCR dataset includes 5™ edition Corrigenda, September 2020."

Determination of histologic type is based on routine histologic examination; special stains such as e-
cadherin are not required for determining histologic type. Pure special type carcinomas should
consist of at least 90% pure pattern. Refer to the ICCR Invasive carcinoma of the breast dataset for
more detail.?
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After neoadjuvant therapy, it may be more difficult to accurately classify the tumour type due to
cytopathic changes from treatment. For example, the morphology of an invasive breast carcinoma of
no special type (NST) may appear more like that of a lobular carcinoma or a lobular carcinoma may
appear more high grade suggesting the possibility of a ductal phenotype.® In this instance pre-
treatment tumour type should be regarded as more accurate.

The mucin pools of mucinous carcinoma tend to remain even after the invasive carcinoma cells have
disappeared following neoadjuvant therapy. Size measurement after neoadjuvant therapy when this
picture is present should be from tumour cell to tumour cell not including surrounding mucin.
Thorough sampling of mucinous carcinoma with low cellularity after neoadjuvant therapy is needed.
Mucin in the absence of viable tumour cells does not preclude classification as pCR.

Table 1: Detailed Invasive Tumour Classification based on 2019 World Health Organization
classification of breast tumours subsections.'®

Descriptor ICD-O codes®

Invasive Type for Pure or Mixed (include all types present if >10%)

Main categories:
No Special Type (NST)

Invasive breast carcinoma of no special type (see ‘a’ below) 8500/3

Special Types:

Invasive lobular carcinoma (see ‘b’ below) 8520/3
Tubular carcinoma 8211/3
Invasive Cribriform carcinoma 8201/3
Mucinous carcinoma 8480/3
Invasive micropapillary carcinoma 8507/3
Carcinoma with apocrine differentiation 8401/3
Metaplastic carcinoma (see 'c’ below) 8575/3

WHO 2019 classification additional sub categories (use 'Other, specify’)

a. NST special patterns
None 8500/3
Present

medullary

neuroendocrine differentiation

pleomorphic

choriocarcinomatous

melanocytic features

oncocytic 8290/3
lipid-rich 8314/3
glycogen-rich 8315/3
clear cell

sebaceous carcinomas 8410/3
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Descriptor ICD-O codes®
b. Lobular Sub-Type 8520/3
Classical

Pleomorphic
Solid

Alveolar

Tubulolobular

Mixed sub-types

¢. Metaplastic carcinoma 8575/3

Low grade adenosquamous carcinoma

Fibromatosis-like metaplastic carcinoma

Squamous cell carcinoma

Spindle cell carcinoma/myoepithelial carcinoma

Metaplastic carcinoma with mesenchymal differentiation (chondroid,

osseous, other types of mesenchymal differentiation)
Mixed metaplastic carcinoma

d. Salivary gland-type and other rare tumours

Mucinous cystadenocarcinoma 8470/3
Acinic cell carcinoma 8550/3
Adenoid cystic carcinoma 8200/3
Secretory carcinoma 8502/3
Mucoepidermoid carcinoma 8430/3
Polymorphous adenocarcinoma 8525/3
Tall cell carcinoma with reversed polarity 8509/3

e. Invasive papillary carcinomas

Solid papillary carcinoma - invasive 8509/3

Invasive papillary carcinoma 8503/3

f. Neuroendocrine neoplasms

Neuroendocrine tumour 8240/3

Neuroendocrine carcinoma 8246/3

g. Epithelial-myoepithelial tumours

Malignant adenomyoepithelioma 8562/3

@ These morphology codes are from the International Classification of Diseases for Oncology, third Edition,
second revision (ICD-0-3.2).1° Behaviour is coded /0 for benign tumours; /1 for unspecified, borderline, or
uncertain behaviour; /2 for carcinoma in situ and grade Il intraepithelial neoplasia; /3 for malignant tumours,
primary site; and /6 for malignant tumours, metastatic site. Incorporates all relevant changes from the 5"
edition Corrigenda, September 2020."

© World Health Organization/International Agency for Research on Cancer. Reproduced with
permission.
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Note 11 - Post-treatment histological tumour grade (Core and Non-
core)

There is limited evidence that histological grading provides prognostic information after neoadjuvant
therapy.2%22 Post-therapy cytologic changes may be present and alter the grade.

All invasive breast carcinomas should be graded. Although histologic features impacting grading
(tubules, nuclear atypia and mitotic rate) may be altered by treatment, grading after neoadjuvant
treatment documents the histologic features after neoadjuvant therapy without taking pre-
treatment features of the tumour into account. The amount of residual invasive carcinoma remaining
may be too small to provide a grade. The Nottingham combined histologic grade (Elston-Ellis
modification of Scarff-Bloom-Richardson grading system) is the recommended method.?® There are
no modifications to the method after neoadjuvant therapy. See Note 8 Histological tumour grade in
the ICCR Invasive carcinoma of the breast dataset.?
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Note 12 - Carcinoma in situ (Core and Non-core) and Classification of
carcinoma in situ (Core and Non-core)

The presence of coexisting DCIS (and/or florid or pleomorphic LCIS) is commonplace with invasive
carcinomas of the breast and forms part of the overall disease process which requires complete
surgical excision to reduce the risk of local recurrence. In the context of extensive surrounding DCIS
(and/or florid or pleomorphic LCIS), the total extent of the entire disease process including all
invasive tumour foci and associated DCIS should be provided as the whole tumour size. (Note: The
whole tumour size is different from the residual invasive carcinoma size used for RCB).

Classification of DCIS with respect to nuclear grade and architecture is dealt with in the companion
DCIS, variants of LCIS and low grade lesions dataset.® Post-treatment cytologic changes may be
present and alter the grade and appearance of the DCIS.

It has been controversial whether residual DCIS after neoadjuvant therapy affects prognosis when
residual invasive cancer is not identified.?* In that circumstance the pathologist should be mindful to
consider whether the sampling of tumour bed has been sufficient to exclude invasive disease
(particularly important if calcifications were targeted) and lymphovascular invasion (LVI). The
definition of pCR used may or may not include the absence of DCIS. It is helpful to document the
definition of pCR used (ypTO/ypTis ypNO or ypTO ypNO). ypTis ypNO has an excellent prognosis.
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Note 13 - Tumour extension (Core)

Tumour extension to involve overlying skin or underlying skeletal muscle is a variable which
influences TNM staging and should be recorded when present. It is recognised that in the context of
primary operable breast cancer these phenomena are rare. The majority of cancer resection cases
will be confined to the breast with no skin, nipple or underlying skeletal muscle involvement and in
this context disease extent classification is deemed non-core.

Use of this dataset is only permitted subject to the details described at: Disclaimer - International Collaboration on Cancer Reporting (iccr-cancer.org)
Version 1.1 Published June 2022 ISBN: 978-1-922324-31-3 Page 21 of 41
© 2022 International Collaboration on Cancer Reporting Limited (ICCR).


http://www.iccr-cancer.org/info/disclaimer
http://www.iccr-cancer.org/info/disclaimer

Satellite skin nodules must be separate from the primary tumour and macroscopically identified to
assign a category as T4b. Skin nodules identified only on microscopic examination and in the absence
of epidermal ulceration or skin oedema (clinical peau d’orange) do not qualify as T4b. Such tumours
should be categorised based on tumour size. If a cancer was classified as inflammatory (cT4d) before
neoadjuvant chemotherapy, the cancer is still classified as inflammatory breast cancer after therapy,
even if complete resolution of the inflammatory findings is observed during treatment. The post-
treatment pathological classification (ypT) should reflect the extent of identified residual disease, and
the pathology report should note that the pre-treatment classification was cT4d.

The finding of invasive carcinoma that directly invades into the dermis or epidermis without skin
ulceration does not change the pT stage.

The finding of tumour extension into the nipple does not change the pT classification of invasive
carcinomas.

Invasion into pectoralis muscle is not considered chest wall invasion, and cancers are not classified as
pT4a unless there is invasion deeper than this muscle.
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Note 14 - Margin status (Core and Non-core)

There is an assumption that all breast tissue will be resected in patients undergoing a complete
mastectomy and that pathological examination of margins is of limited value. However, there is
evidence that margin involvement can increase the risk of local recurrence after mastectomy and
modification of the comprehensive margin analysis and reporting recommendations for wide local
excision and other similar specimens is adopted for reporting of mastectomy specimens to include a
statement of the distance to the closest margin or site of margin involvement.

Assessment of adequacy of excision requires close correlation between the surgical excision
procedure and pathological examination. In particular it is essential that the pathologist is made
aware of the depth of tissue excised and whether the surgeon has excised all the tissue from the
subcutis to the pectoral fascia. Similarly, it has been recognised that involvement of a margin,
particularly the posterior margin in a mastectomy specimen, should also be described as this could
result in a recommendation for further surgery or radiotherapy.

There remains some controversy regarding the minimum width of uninvolved tissue that defines
‘complete’ excision, although narrower margins are now more widely accepted as adequate than
previously. For this reason, it is recommended that the pathologist reports the measurement to the
inked margins of DCIS and invasive carcinoma rather than quoting ‘complete’ excision or ‘not at ink’
in histology reports.

Some centres find it helpful to report the approximate extent of margin involvement. The following
system is recommended - this is considered a non-core feature:

e Unifocal: one focal area of carcinoma at the margin, <5 mm
e  Multifocal: two or more foci of carcinoma at the margin
e Extensive: carcinoma present at the margin over a broad front (25 mm).

The presence of microscopically identifiable tumour bed at the margin may be documented in a note
in the report and is optional. On a rare occasion if the tumour has a heterogenous pattern of
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response with scattered invasive carcinoma cells in an area of fibrosis the pathologist may be
concerned that a significant amount of residual invasive carcinoma may have been left behind
because there is fibrosis at the margin, with fibrosis with scattered invasive carcinoma cells close to
the margin and no invasive carcinoma at the margin. However, it is important to remember that
surgical resection of the entirety of the tissue involved by the tumour pre-treatment is not
necessarily performed after neoadjuvant therapy. As such tumour bed that may or may not be
identifiable is present at the margin in many specimens after neoadjuvant therapy. The significance
of identifiable tumour bed at the margin in the absence of invasive carcinoma at the margin is
unclear. Re-excision is usually not performed when identifiable tumour bed is present at the margin
in the absence of invasive carcinoma at the margin.
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Note 15 - Lymphovascular invasion (Core and Non-core)

The presence of lymphovascular invasion (LVI) is an adverse feature providing independent
prognostic information about both local recurrence and survival. Reporting the LVI status for stage
IIA and IIB patients who have an axillary lymph node dissection may also influence the use of
radiotherapy.

Recognition of LVI may be challenging (see Note 12 Lymphovascular invasion in primary breast
carcinoma in the ICCR Invasive carcinoma of the breast dataset?).

On occasion, residual invasive carcinoma after neoadjuvant therapy is present as LVI only. This is not
considered pCR. This finding should prompt careful re-evaluation of the gross specimen and lymph
nodes to ensure appropriate sampling of the correct area and that residual invasive carcinoma or
lymph node metastasis was not missed. ypTO category is assigned with a comment emphasising this
is not pCR. For the purposes of calculating the RCB, if there is no other residual invasive cancer, then
the extent of the LVI should be estimated in two dimensions and its cellularity estimated relative to
this area.

Only LVl identified in breast tissue at the tumour site should be recorded. LVI identified elsewhere,
for example in axillary tissue, may be described but not recorded formally as LVI positive.
Documenting the presence of dermal LVI is valuable because of its strong association with the clinical
findings of inflammatory breast carcinoma. As with LVI only in the breast, LVI at other sites such as
dermis or axilla when present without residual invasive carcinoma elsewhere should not be classified
as pCR. Perineural invasion should not be recorded as LVI.
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Note 16 - Coexistent pathology (Non-core)

In some situations, inclusion of coexisting conditions can be considered beneficial if this supports
clinico-pathological correlation or patient management. Examples include microcalcification detected
mammographically and extension into or involvement of a benign lesion such as a sclerosing lesion,
papillary lesion or fibroepithelial lesion.

An exhaustive description of all coexisting conditions is not required.
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Note 17 - Microcalcifications (Non-core)

The presence of microcalcifications may help to locate the pre-treatment tumour site with or without
the presence of residual invasive carcinoma. Note that calcifications from the original primary cancer
usually persist after treatment and should be sampled for microscopic evaluation, but the
calcifications may represent the prior DCIS and residual invasive cancer can be present as less
obvious tissue density or distortion in the post-treatment breast.
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Note 18 - Post-treatment estrogen receptor (ER) (Core and Non-core)

Hormone receptor status should be performed on pre-treatment core biopsy. Depending on the
resources available it may be repeated after neoadjuvant therapy, although routine retesting of
receptor status in residual disease is not currently advocated. Repeat testing can be considered if
abundant residual disease is present in the breast or lymph nodes. Repeat testing is also indicated if
tumour foci show morphology suggesting a different breast cancer subtype than was present in the
pre-treatment core biopsy.

Change in estrogen receptor (ER) status post neoadjuvant chemotherapy has been reported in up
to 47% of patients, with a meta-analysis identifying a change in ER status in 13-18% of cases.?>®
This can be from positive to negative, or negative to positive. The significance of a change in ER
status for survival outcomes and clinical management is less certain. Some series have suggested
improved survival outcomes with endocrine therapy in patients that revert from ER negative to ER
positive disease.?’

If the pre-operative endocrine prognostic index (PEPI) index is being measured for response to
neoadjuvant endocrine therapy, then ER immunohistochemistry (IHC) and Ki-67 IHC of the residual
primary tumour need to be performed and recorded.??°

When a tumour is negative but no internal control cells are present, the pathologist must exercise
judgment as to whether the assay can be interpreted as a true negative. If there is doubt then a
recommendation to repeat on another block or specimen that contains internal controls should be
made.

‘Cannot be determined’ is used when any issue prevents reliable interpretation of the result. This
can include suboptimal specimen handling, presence of artefacts (crush or edge artefacts) making
interpretation difficult, or if the analytical testing procedure failed.

See also Note 15 Estrogen receptor in the ICCR Invasive carcinoma of the breast dataset.?
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Note 19 - Post-treatment progesterone receptor (PR) (Core and Non-
core)

Change in progesterone receptor (PR) status post neoadjuvant chemotherapy is seen more
frequently than changes in ER status, perhaps reflecting changes in ER signalling, with a meta-analysis
identifying a change in PR status in 26-32% of cases.?>?® This can be from positive to negative, or
negative to positive. The significance of a change in PR status for survival outcomes and clinical
management is even less certain than for ER.

When a tumour is negative but no internal control cells are present, the pathologist must exercise
judgment as to whether the assay can be interpreted as a true negative. If there is doubt then a
recommendation to repeat on another block or specimen that contains internal controls should be
made.

‘Cannot be determined’ is used when any issue prevents reliable interpretation of the result. This can
include suboptimal specimen handling, presence of artefacts (crush or edge artefacts) making
interpretation difficult, or if the analytical testing procedure failed.

See also Note 18 POST-TREATMENT ESTROGEN RECEPTOR and Note 15 Estrogen receptor and Note
16 Progesterone receptor in the ICCR Invasive carcinoma of the breast dataset.?
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Note 20 - Post-treatment HER2 (Core and Non-core)

HER2 status should be performed on pre-treatment core biopsy. Depending on the resources
available it may be repeated after neoadjuvant therapy, although routine retesting of receptor status
in residual disease is not currently advocated. Repeat testing can be considered if abundant residual
disease is present in the breast or lymph nodes. Repeat testing is also indicated if tumour foci show
morphology suggesting a different breast cancer subtype than was present in the pre-treatment core
biopsy.

Changes in HER2 status are less frequent than changes in hormone receptor status. A large
population based series from Japan identified a change in HER2 status on IHC in 20% of cases, but
only 8% showed a change with HER2 FISH.3° Conversion from HER2 positive to HER2 negative status
is more common than negative to positive. Persistence of a HER2 negative clone post neoadjuvant
therapy with chemotherapy plus HER2 targeted agents occurs in approximately one third of cases,
and is associated with worse survival outcomes.3!

‘Cannot be determined’ is used when any issue prevents reliable interpretation of the result. This can
include suboptimal specimen handling, presence of artefacts (crush or edge artefacts) making
interpretation difficult, or if the analytical testing procedure failed.

See also Note 17 HER2 in the ICCR Invasive carcinoma of the breast dataset.?
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Note 21 - Post-treatment ancillary studies (Non-core)

Primary tumour

The results of any additional ancillary studies such as multigene test results when performed are
recommended to be included or added subsequently to the pathology report to ensure a record of
all assays performed on the case in a single comprehensive report.

The information on Ki-67 expression after therapy is distinct from the information on the core
biopsy. Suppression of proliferation has been shown to be associated with response to neoadjuvant
chemotherapy and improved survival.3233

A decrease in Ki-67 following two weeks of neoadjuvant endocrine therapy has been associated with
endocrine responsiveness and improved survival in window studies of anti-estrogen therapy.2%343°
Decreased Ki-67 occurs in most tumours treated with a cdk4/6 inhibitor of cell cycle entry in
combination with neoadjuvant endocrine therapy, and currently there is uncertainty about what that
means.

If the PEPI index is being measured for response to neoadjuvant endocrine therapy, then ER IHC and
Ki-67 IHC of the residual primary tumour need to be performed and recorded.?®%°

See also Note 18 Ancillary studies in the ICCR Invasive carcinoma of the breast dataset for additional
information on Ki-67 proliferation index.2

Lymph nodes
Immunohistochemistry (IHC)

The routine use of keratin IHC assays to evaluate lymph nodes obtained post neoadjuvant treatment
with no evidence of carcinoma in haematoxylin and eosin (H&E)-stained sections is not routinely
recommended. However, keratin IHC can be useful to evaluate suspicious cells identified in H&E-
stained sections. The identification of tumour cells in lymph nodes obtained post neoadjuvant
treatment using IHC for keratins was not associated with significantly worse prognosis in a
retrospective study.3® Tumour cells should be classified in the same way regardless of the method of
detection with or without IHC.

Molecular techniques

The RD-100i OSNA system is a commercially available RT-PCR assay for the detection of mRNA (CK19)
associated with breast carcinoma. It is used to infer the presence of epithelial cells in the lymph
nodes and estimate the volume of disease.3” OSNA is calibrated in a way to virtually ignore ITCs but
to detect micrometastases/macrometastases.

The RD-100i OSNA system (see ICCR Surgically removed lymph nodes for breast tumours dataset?®) is
not currently recommended in the post neoadjuvant chemotherapy setting. It is not calibrated to
detect ITCs, which have prognostic significance post neoadjuvant therapy and the presence of which
is not regarded as pCR. It is not possible to assess the presence of histological changes such as
fibrosis or necrosis that indicate response to chemotherapy, and are associated with improved
prognosis. Finally, it is not possible to provide a measurement for the size of the largest metastasis
which means the RCB cannot be determined.
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Note 22 - Number of lymph nodes examined (Core)

For axillary staging purpose at least one sentinel node is required in patients who received
neoadjuvant treatment and were clinically node negative (cNO) pre-treatment.

In patients with cT1-T2 cN1 disease with clinical and imaging resolution of lymph node positivity after
completion of neoadjuvant treatment, based on the results of three separate clinical trials,3%4°
evaluation of at least three sentinel lymph nodes identified with dual tracer technique or removal of
the biopsied node as identified by a fiducial marker, is associated with a false negative sentinel lymph
node rate of less than 10%.

If a fiducial marker clip has been placed in a biopsied node pre-treatment then it is important for the
pathologists to be aware of this at the time of initial sampling of the specimen (sometimes at the
frozen section bench) so the pathologist can look for the fiducial marker. Specimen x-ray may help
localise the fiducial marker. If an intra-operative specimen x-ray has been carried out in the operating
theatre the findings should be communicated to the pathologist. A comment should be made in the
pathology report stating whether the fiducial marker was identified and its location (in a sentinel or a
non-sentinel node which was positive or negative for carcinoma). Fiducial marker clips or carbon
pigment can induce a florid foreign body reaction which can make histological interpretation more
difficult, especially if frozen section is performed, and which should not be interpreted as treatment
effect.
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Note 23 - Number of lymph nodes with metastatic carcinoma (Core)

The number of lymph nodes containing metastatic carcinoma post neoadjuvant therapy is an
important prognostic factor and shows a strong association with disease free and overall survival,
independent of the presence of residual tumour in the breast. Any carcinoma cells in the lymph node
should be regarded as residual disease. The presence of low burden of residual disease in the lymph
nodes (isolated tumour cells (ITC) or micrometastases) represents a very different finding after
neoadjuvant therapy than without prior therapy. Both the presence of micrometastases and of ITCs
has significant prognostic implications (see Note 25 NUMBER OF LYMPH NODES WITH ISOLATED
TUMOUR CELLS).

The number of lymph nodes with metastatic carcinoma excluding ITCs is used for ypN classification
(see Note 31 PATHOLOGICAL STAGING).

The number of lymph nodes with carcinoma including the number of lymph nodes with ITCs is used
for calculation of RCB.

According to College of American Pathologists (CAP) guidelines, ITCs post neoadjuvant chemotherapy
are not counted as positive nodes.*! However, the presence of ITCs needs to be recorded as these
patients are not regarded as having a pCR.%°

According to The Royal College of Pathologists (RCPath) guidelines, ITCs post neoadjuvant
chemotherapy are regarded as node positive and included in the number of lymph nodes with
metastatic carcinoma.*?
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Note 24 - Number of lymph nodes with micrometastases (Non-core)

The number of lymph nodes containing metastatic carcinoma post neoadjuvant therapy is an
important prognostic factor and shows a strong association with disease free and overall survival,
independent of the presence of residual tumour in the breast. Any carcinoma cells in the lymph node
should be regarded as residual disease. The presence of low burden of residual disease in the lymph
nodes (ITCs or micrometastases) represents a very different finding after neoadjuvant therapy than
without prior therapy. Both the presence of micro-metastases and of ITCs has significant prognostic
implications.

The number of micrometastatic lymph nodes is added to the number of macrometastatic lymph
nodes, provided that there is at least one lymph node with macrometastasis to derive the pN
category.

If no macrometastasis is present, the number of micrometastatic lymph nodes (provided there is at
least one) does not alter the pN1mi category, but may still reflect prognostic information.

The number of lymph nodes with metastatic carcinoma excluding ITCs is used for ypN classification
(see Note 31 PATHOLOGICAL STAGING).
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Note 25 - Number of lymph nodes with isolated tumour cells (ITCs)
(Core and Non-core)

Isolated tumour cell (ITC) clusters are single tumour cells or small clusters of carcinoma spanning less
than or equal to 0.2 mm in greatest dimension or adding to less than or equal to 200 cells in a single
histological cross section. ITCs can be detected by routine H&E stains or IHC but should be verified in
H&E-stained slides. Currently ITCs are not classified as metastatic deposits for the purposes of
staging. If only ITCs are identified in lymph nodes, the ypN classification is ypNO(i+).

Post neoadjuvant chemotherapy ITCs can occur in two contexts. There can be scattered single cells
lying within a background of post-treatment changes such as fibrosis suggestive of previous gross
metastatic disease that has partially responded to therapy, or there can be scattered single cells or
small clusters within lymph node parenchyma with no evidence of treatment related changes. Both
these scenarios represent residual viable tumour that is treatment resistant, and in the post
neoadjuvant setting, the presence of ITCs (ypNO(i+) category) excludes pCR.

In contrast to the adjuvant setting, it is currently advised that presence of ITCs in sentinel lymph
nodes post neoadjuvant therapy should result in further axillary treatment with either completion
axillary dissection or axillary radiotherapy. In the SN FNAC trial, when nodes containing ITCs were
regarded as node positive, the false negative rate for sentinel lymph node biopsy fell from 13% to
8%.3

According to CAP guidelines, nodes containing only ITCs are excluded from the total positive node
count for purposes of ypN classification but should be included in the total number of nodes
evaluated.”
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For calculation of the RCB lymph nodes with ITCs post-neoadjuvant chemotherapy, with or without
treatment related changes, are regarded as node positive and included in the number of lymph
nodes with metastatic carcinoma. Lymph nodes with ITCs are also regarded as positive in some
national guidelines, for example RCPath guidelines.*?
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Note 26 - Size of largest metastasis (Core)

The size of the largest metastasis is a strong predictor of disease free and overall survival post
neoadjuvant chemotherapy,* and it is one of the variables used to calculate the RCB.?

Measuring the size of the largest metastatic deposit can be very challenging post neoadjuvant
chemotherapy. The measurement of residual carcinoma in the post neoadjuvant therapy setting is a
subject of debate and varies in different classification systems. According to the AJCC 8" edition
Staging System, only the size of the largest contiguous focus of residual carcinoma present in the
lymph nodes is used for lymph node classification.® Treatment-induced fibrosis between adjacent foci
of residual carcinoma is not included in the size measurement.®*** In other regions such as the
United Kingdom, Ireland, Australasian and South-East Asian countries, the size includes foci of
residual viable carcinoma with intervening treatment-induced stromal fibrosis. This second
measurement (largest metastatic extent measured from tumour cell to tumour cell including
intervening fibrosis and extracapsular extension ‘RCB size’, ‘largest lymph node metastasis’) is also
the measurement used to determine RCB (see Figure 2).

If there are clearly separate foci within a node with intervening nodal tissue, then these should be
measured as distinct foci and the largest single focus used as the size of the largest metastatic

deposit.
Lymph node
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Figure 2: Measurement of largest metastatic deposit in post neoadjuvant treated lymph nodes for
UICC/AJCC pathological staging and Residual Cancer Burden (RCB) calculation. Permission courtesy
of Dr Veerle Bossuyt.
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Note 27 - Extranodal extension (Core)

Extranodal extension (ENE) may be grossly visible (matted lymph nodes) but is most often a
microscopic finding. In studies which looked at the effect of ENE on prognosis and overall nodal
burden when ENE was present only in sentinel lymph nodes, ENE was only included as a qualitative
variable i.e., present or absent.***® There is no firm evidence to recommend further quantifying ENE
at this stage.

Extranodal extension (ENE) is included in the size of the largest lymph node metastasis for the
purpose of calculating RCB.
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Note 28 - Treatment effect (Non-core)

Treatment effect is best reported separately for lymph nodes with residual carcinoma (A) and for
lymph nodes without residual carcinoma (B).

Treatment effect is defined as areas of scarring, hyalinization, necrosis, mucoid or myxoid change in
the lymph node (akin to tumour bed in the breast specimen), and/or the presence/absence of
cellular alterations in the residual carcinoma attributable to the neoadjuvant treatment. Reporting of
treatment effect in lymph nodes is strongly encouraged, as it may act as an indicator of the extent of
lymph node involvement before neoadjuvant treatment, and of the tumour response to treatment.
However, interpretation of fibrosis in nodes can be very subjective, and areas of fibrosis may be seen
in lymph nodes in the adjuvant setting. Caution must be taken not to over interpret biopsy site
changes and small amounts of fibrosis, particularly capsular fibrosis, as evidence of previous
metastatic disease. If there is variable response between nodes then this should be commented on in
the report. The number of lymph nodes showing changes suggestive of treatment effect without the
presence of residual tumour cells may be an indicator of pre-treatment nodal burden, and may be
used in decision making regarding the need for adjuvant radiotherapy.
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Note 29 - Pathologic complete response (pCR) (Core)

Pathologic complete response (pCR) is now defined as no invasive disease in the breast (ypTO/ypTis
or ypT0) and no disease in all sampled lymph nodes (ypNO). An international effort tried to
standardise the definition and aspects of clinical practice and pathologic evaluation that impact the
determination of pCR.**° Fiducial marker placement to mark the primary tumour site prior to
initiating therapy is very important. To improve the accuracy of sentinel lymph node biopsy the
placement of a clip in involved lymph nodes is also recommended. Appropriate handling of the
pathology specimen is critical (see Appendix 1: General information - Specimen handling post
neoadjuvant treatment section). Directed sampling with identification of the tumour site is needed
to accurately determine the pCR status.

Absence of disease in all sampled lymph nodes, including absence of ITCs, is required for pCR. LVI
only associated with the primary tumour or elsewhere (for example, dermal LVI or in the axilla) is not
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considered pCR. The presence of in situ carcinoma, lobular neoplasia, necrotic tumour and mucin in
the absence of viable disease do not preclude classification as pCR.

It is unclear if residual DCIS after neoadjuvant therapy affects prognosis. The definition of pCR used
may or may not include the absence of DCIS. It is helpful to document the definition of pCR used
(ypTO/ypTis ypNO or ypTO ypNO). ypTis ypNO has an excellent prognosis.
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Note 30 - Residual cancer burden (RCB) (Core)

Multivariable response predictors combine individual prognostic elements. The RCB index combines
residual carcinoma in the breast (tumour size and cellularity) and in the lymph nodes (number of
lymph nodes with carcinoma and extent of largest lymph node metastasis) into a single continuous
RCB score that can be divided into RCB class 0 corresponding to pCR, RCB | minimal residual disease,
RCB Il moderate residual disease, and RCB Il extensive residual disease. After neoadjuvant
chemotherapy (with anti-HER2 therapy when applicable) the RCB score and classes are prognostic
overall, within AJCC anatomic stage groups® and within breast cancer subtypes (triple negative, HR+
HER2-, HR+ HER2+, and HR- HER2+). RCB was originally described in 2007.12 A standard operating
procedure (SOP), teaching materials and a calculator are freely available at:
http://www.mdanderson.org/breastcancer_RCB.'* RCB is widely used in a variety of settings and is
reproducible.'?>152 A recent pooled meta-analysis including over 5,000 patients confirmed that RCB
score and classes were independently and strongly prognostic in all breast cancer subtypes.> The
AJCC 8™ edition Staging System® recommends adding additional descriptions to staging, such as the
number of foci, total area of involvement, RCB, etc. AJCC stage and RCB provide complementary
information.

Residual cancer burden (RCB) score and class can be included in the pathology report. For best
results it is important to follow the SOP including appropriate sampling of the tumour bed and to use
uniform definitions for the elements as explained in the SOP and this dataset. It is preferable if the
pathologist interpreting the RCB can also report the calculated result. It is also helpful to provide the
core elements used to calculate RCB when RCB class and score are reported. If the RCB score is not
calculated, then the required information should be provided and formatted in the report such that
any member of the clinical team reading the report would exactly enter the correct information and
obtain the correct result from the calculator, as this facilitates calculation of RCB at a later date by
the clinical team or when access to the online calculator is not available at the site of reporting.

Combining the core prognostic elements from the surgical specimen into a single score with
corresponding prognosis improves reproducibility by dampening the effects of variable results of
individual elements due to differences in interpretation or sampling (for example, if there are
multiple foci of invasive carcinoma in an area of fibrosis this would give a large tumour with low
cellularity if they are interpreted as a single tumour or a small tumour with high cellularity if only the
largest individual focus is assessed (see Figure 1, Note 8 TUMOUR DIMENSIONS), and facilitates
interpretation, comparisons, and clinical decisions. Other factors such as pre-treatment burden of
disease and tumour biology may also be important predictors of prognosis in a given situation.

When multiple separate lesions are present the one with the greatest burden of residual disease
determines RCB. This is often the largest lesion. It is useful to also calculate the RCB score for the
smaller lesions if they are more cellular and may yield a higher RCB score. If the separate invasive
carcinomas are distinct by tumour type, grade and/or receptor status then RCB should be reported
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for each. For example, after neoadjuvant therapy with chemotherapy and anti-HER2 therapy in a
patient with a synchronous HER2 positive tumour and HR positive HER2 negative tumour response in
both tumours is expected to be different. RCB is expected to be prognostic in both tumours. In
particular, the response in the HER2 positive tumour will determine the need to escalate subsequent
therapy.

Residual cancer burden (RCB) cannot be reliably calculated if the positive lymph nodes were removed
prior to neoadjuvant therapy as the number of lymph nodes with carcinoma and the extent of the
largest lymph node metastasis are needed. Areas of fibrosis and extracapsular extension are included
in the measurement. The ‘RCB size of the largest lymph node metastasis’ may be different from the
size used to determine AJCC® N categories. For ITCs, a number <1 can be entered for the extent of the
largest lymph node metastasis. The number of involved nodes used to calculate RCB includes the
number of lymph nodes with macrometastases, micrometastases and ITCs. Involved internal
mammary lymph nodes are included in the lymph node count to calculate RCB.

At this time, pathology response endpoints following neoadjuvant endocrine therapy are
insufficiently validated to be considered as core elements. The PEPI is recommended as a non-core
element when reporting response from neoadjuvant endocrine therapy. PEPI has not been
extensively validated for prognosis, but the results to date with PEPI are promising and it combines
parameters that have known prognostic information: tumour size, involved nodes, proliferative
suppression, and persistence of ER positive status of the residual invasive cancer.

Residual cancer burden (RCB) and yp stage (UICC8/AJCC® TNM) were not designed for prognosis after
neoadjuvant endocrine therapy, and their prognostic value has not been demonstrated in this
setting. It is already clear that patients with ER positive disease who achieve a low RCB or ypStage
from chemotherapy-based treatment will have an excellent prognosis with adjuvant endocrine
therapy. However it remains unproven whether achieving that same response with neoadjuvant
endocrine therapy would impart the same excellent prognosis with continued adjuvant endocrine
therapy as there are currently no data. The elements to determine RCB and the RCB score can still be
used to describe the findings in the surgical specimen post neoadjuvant endocrine therapy but it
would be prudent to add a note to the report that the prognostic value of RCB score and class has
not been demonstrated in the setting of neoadjuvant endocrine therapy.

There are insufficient data to support specific prognostic tools as core elements for other types of
neoadjuvant therapy. However, the elements in this dataset are reasonable to describe the
pathological findings in these more unusual or investigational treatment settings.
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Note 31 - Pathological staging (Core)

The Tumour Node Metastasis (TNM) system of the UICC is recommended.? In the UICC TNM Staging
System,® breast cancer staging can be done for primary untreated disease, breast cancer treated with
primary systemic therapies or in the recurrent setting. To distinguish between these, the symbols of
categorisation are added before the tumour and nodal categories. For uniform use, the order of
these categories is advised to be y — r — p or c (if none of these latter two are given, this is
synonymous with c).
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Pathologic Classification

Classification of T, N, and M by pathology examination of a post-treatment specimen is denoted by
use of a lower case ‘yp’ prefix (ypT, ypN, ypM).

Pathological T (ypT): Histological assessment of the primary tumour (pT) generally is based on the
largest contiguous invasive tumour focus without intervening areas of fibrosis (see Note 8 TUMOUR
DIMENSIONS section for methodology details). These dimensions may be different than the
dimensions used for RCB.

The suffix ‘m’ indicates the presence of multiple primary tumours (see Note 6 TUMOUR FOCALITY)
in a single site and is recorded in parentheses, e.g., ypT(m) NM.

Breast cancer staging involves the inclusion of the nodal status according to the ypN categories as
defined above. Nodal stage post neoadjuvant therapy has been shown to correlate with survival
outcomes, and is important for cancer registry purposes to monitor the population demographics of
breast cancer.

The number of lymph nodes with metastases for UICC8/AJCC® staging includes the number of lymph
nodes with macrometastases and with micrometastases provided one macrometastasis is present.
The number of lymph nodes with metastases used for UICC®/AJCC® staging may be different than the
number used to calculate RCB as for calculating the RCB the number of lymph nodes with ITCs and
micrometastases are also included regardless of the presence of a lymph node with
macrometastases.
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Appendix 1: General information

There has been an increase in the use of neoadjuvant chemotherapy in recent times that has been
driven by greater access to effective treatments, desire for breast conservation, and most recently
clinical desire to learn prognostic information from the response of a patient’s disease to the
treatment given which may increasingly guide further therapy. The recommended prognostic tools
are multivariable, and so combine individual data elements from pathology evaluation. Certainly, it is
now core information for there to be accurate determination of whether pCR has been achieved and
to provide accurate prognostic information if there is residual disease. To this end, the RCB method is
the most validated prognostic tool for patients with residual disease after neoadjuvant
chemotherapy-based treatments for any subtype of breast cancer. Results from a multinational
pooled analysis of RCB in over 5,000 subjects were recently reported®* and have now established
sufficient level of evidence to include reporting of RCB as core elements in addition to UICC8/AJCC®
YPTNM stage.

Neoadjuvant endocrine therapy is sometimes given instead of chemotherapy, but pCR is a rare
outcome. A brief pre-operative exposure to endocrine therapy (for example, because of a delay in
surgery) is not considered neoadjuvant therapy. At this time, pathology response endpoints following
neoadjuvant endocrine therapy are insufficiently validated to be considered as core elements, but
the PEPI is recommended as a non-core element when reporting response from neoadjuvant
endocrine therapy. PEPI has limited validation for prognosis and combines parameters that have
known prognostic information: tumour size, involved nodes, proliferative suppression, and
persistence of ER positive status of the residual invasive cancer. Although there are insufficient data
to support specific prognostic tools as core elements for neoadjuvant endocrine therapy when
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combined with other targeted therapy, immunotherapy, radiotherapy, or other novel treatments, it
is reasonable to use this dataset to document pathology information that would be relevant for any
type of neoadjuvant therapy, even if investigational treatment. Biological indicators might be
differently affected by molecular treatments, however the estimation of extent and pathology of
residual disease is generally relevant.

Data entered into this dataset represent the findings in the surgical specimen after neoadjuvant
therapy. To emphasise this, the modifier ‘post-treatment’ is added to several elements (Histological
tumour grade, ER, PR, HER2 and Ancillary studies). When no residual invasive carcinoma is present
then the remaining elements pertaining to residual invasive carcinoma (Tumour dimensions, Tumour
cellularity/composition, Histological tumour type, Post-treatment histological tumour grade, Tumour
extension, Margin status, Post-treatment ER, Post-treatment PR, Post-treatment HER2 and Post-
treatment ancillary studies) are removed from the report. These elements should not be populated
with information from the prior core biopsy.

Specimen handling post neoadjuvant treatment

The objective is to document the extent of residual invasive carcinoma or accurately confirm
complete response. Because residual carcinoma may be indistinct, we use all the knowledge
available to us from imaging, radiological clips, markers, gross appearance and palpation to guide
sampling for histology. Therefore, it is important to have a visual map of the sections of the gross
specimen so that the extent of histologically confirmed invasive residual carcinoma can be measured
in the resected specimen. The grossly fibrotic lesion may or may not represent the extent of the
residual invasive carcinoma, but it is the extent of residual invasive carcinoma that is the most
important to measure.

Detailed specimen handling as described previously,**°>*7 with close correlation with radiological
findings, accurate macroscopic description and precise block designation is vital for reliable
identification of the pre-treatment tumour site* and assessment of tumour response post
neoadjuvant therapy. Precise mapping of the specimen with intelligent block selection guided by
close radiological-pathological correlation is preferable to exhaustive sampling. It is strongly
recommended that an image of the sliced specimen is recorded, and then used as a map for the
sections taken to facilitate subsequent histological interpretation; this may be in the form of
radiographs, photographs, photocopies or drawings. The pathologist should evaluate the extent of
residual primary cancer in two stages: 1) macroscopic tumour bed as the extent of possible disease
based on informed evaluation of the pre-treatment tumour site(s) and any other suspicious areas,
and 2) the extent of disease that is confirmed to be cancer after careful sampling for histopathology
review and mapping of those findings to the original specimen.

In cases where there has been an excellent response to therapy, there may be no grossly detectable
residual tumour present. If there is no visible lesion, then careful palpation of the specimen slices
looking for areas of firmness may assist in identifying the tumour bed. Ideally, a fiducial marker (clip
or equivalent) will have been placed in the tumour at the time of diagnosis, even in patients who will
undergo a mastectomy. The fiducial marker may be identified macroscopically, but if not found on
gross examination specimen x-ray can be used to localise the site. The presence of microcalcifications
may also help identify the tumour bed on x-ray.

Tumours may show a heterogeneous response to therapy, with patchy distribution of residual islands
of tumour cells dispersed across the entire tumour bed. Hence, even if there is a discrete visible
lesion present after chemotherapy, sampling needs to extend beyond this to encompass the area
occupied by the tumour on pre-treatment imaging. This often requires more extensive block taking
than in the adjuvant setting. A maximum of 25 blocks across the tumour bed, including five blocks to

Use of this dataset is only permitted subject to the details described at: Disclaimer - International Collaboration on Cancer Reporting (iccr-cancer.org)
Version 1.1 Published June 2022 ISBN: 978-1-922324-31-3 Page 34 of 41
© 2022 International Collaboration on Cancer Reporting Limited (ICCR).


http://www.iccr-cancer.org/info/disclaimer
http://www.iccr-cancer.org/info/disclaimer

span the maximum tumour dimension, should be sufficient to document pCR.*® If the tumour bed or
clip site is not present in the sections, the specimen needs to be re-examined in conjunction with the
imaging and further blocks may need to be taken.

* The term ‘tumour bed’ in post-treatment breast specimens is often used in different ways to
describe the area where cancer was and may still be. To avoid confusion, in this document the

term ‘pre-treatment tumour site’ is used to refer to the location of the tumour pre-treatment. The
terms ‘macroscopic tumour bed’ and ‘microscopic tumour bed’ are explained below. The RCB
website!® uses the terms ‘residual tumour bed’ and ‘primary tumour bed’ interchangeably to refer to
the area involved by residual invasive carcinoma as measured initially from the macroscopic findings
and modified by the microscopic findings (see Note 7 RESIDUAL INVASIVE CARCINOMA).

e ‘Macroscopic tumour bed’ also often referred to as ‘tumour bed’: Macroscopically
identifiable area post-treatment at the pre-treatment tumour site. Macroscopic findings
usually fibrosis may be present at the pre-treatment tumour site. Grossly identifiable
residual invasive carcinoma may or may not be present in the macroscopic tumour bed. The
boundaries of the macroscopic tumour bed are often not distinct and therefore
measurements of the macroscopic tumour bed are often subjective. Alternatively, anywhere
in the volume covered by the tumour pre-treatment may be considered the ‘macroscopic
tumour bed’ regardless of the presence of a macroscopic lesion.

e ‘Microscopic tumour bed’: Microscopically identifiable area post-treatment at the pre-
treatment tumour site. Histologic changes such as fibrosis, a characteristic pattern of vessels
reminiscent of tumour vasculature, myxoid change, and infiltration by macrophages and/or
lymphocytes (sometimes abundant and accompanied by extensive necrosis), suggesting that
there was a tumour in this e location pre-treatment, may be present at the pre-treatment
tumour site. It may be difficult to differentiate these histologic changes from breast tissue
that was never involved by tumour and defining the exact boundaries of this area is nearly
impossible, and it should not be measured. Alternatively, anywhere in the volume covered
by the tumour pre-treatment may be considered the ‘microscopic tumour bed’ regardless of
the presence of histologic changes. Residual invasive carcinoma may or may not be present
in the microscopic tumour bed.

e ‘Residual tumour bed’ or ‘Primary tumour bed’ (RCB website calculator): The area in the
breast involved by residual invasive carcinoma as measured initially from the macroscopic
findings and modified by the microscopic findings.

Macroscopically occult residual invasive carcinoma identified microscopically may extend beyond the
macroscopic tumour bed. Residual invasive carcinoma may also extend beyond the area of breast
tissue showing the background histologic stromal changes suggesting that there was a tumour in the
location pre-treatment (see Figure 1, Note 8 TUMOUR DIMENSIONS).

Histologic changes related to systemic therapy can be seen in breast tissue (usually in the form of
enlarged cells with vacuolated cytoplasm and smudgy nuclear atypia) at the pre-treatment tumour
site in the ‘microscopic tumour bed’ as well as away from the pre-treatment tumour site.
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