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Learning Objectives

AUnderstand the clinical advantages for using neoadjuvant
chemotherapy In certain breast cancer cases

AKnow the relative rates gfCRamong the different receptor subtypes
of breast cancer following neoadjuvant treatment

AUnderstand appropriate sampling technique for pasbadjuvant
breast cancer cases

AAppreciate the different reporting systems for pastoadjuvant
breast cancer cases and know how to apply them to individual cases
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Outline

AWhatgWhys/Whosof Neoadjuvant Chemotherapy

AApproach to Evaluating Neoadjuvant Treated Breast Cancer Cases:
A1) Gather Data
A2) Gross Evaluation/ Adequate Sampling
A 3) Microscopic Evaluation
A4) Reporting

Private Information



Outline

AWhatgWhys/Whosof Neoadjuvant Chemotherapy

AApproach to Evaluating Neoadjuvant Treated Breast Cancer Cases:
A1) Gather Data
A2) Gross Evaluation/ Adequate Sampling
A 3) Microscopic Evaluation
A4) Reporting

Private Information



What is neoadjuvant
chemotherapy (NAC)?

ANeoadjuvant Chemotherapy
refers to systemic cytotoxic
chemotherapy that is
administered prior to definitive
cancer surgery.

A Can also sometimes refer to
preoperative endocrine therapy.




Neoadjuvant chemotherapy is equivalent to
adjuvant (posbperative) chemotherapy
with respect to OS, DFS, and RFI
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So why give NAC?

Aa52¢gyaicl 3.S¢é Gdzy2 Na
AMay help shrink nomperable tumors to help get the patients to definitive
surgery.
AMay facilitate breast conservation.
AMay allow for less aggressive axillary surgery (SLNB vs Axillary dissection)

ATreatment response provides important prognostic information

Aln patients with residual disease, allows for escalation/ selection of
appropriate adjuvant treatment

2023 NCCN Guidelines for Breast canc
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Among patients ineligible for Breast Conservation Surgery (BCS
due to large tumor size, conversion to BG&bility was

high following NAC

Pre-NAC BCS-ineligible due to large tumor size

n= 600
Pre-NAC Non-BCS Candidates Pre-NAC Borderline BCS Candidates
n=412 (69%) n=188 (31%)
NAC NAC
BCS-eligible BCS-ineligible BCS-eligible BCS-ineligible
n = 286 (69%) n= 126 (31%) n= 164 (87%) n=24(13%)
BCSPlanned n = 188 (66%) BCSPlannedn=0 BCSPlanned n =120 (73%) BCSPlannedn=0
Mastectomy Planned n = 98 (34%) MastectomyPlanned n = 126 (100%) Mastectomy Planned n = 44 (27%) Mastectomy Planned n = 24 (100%)
| v | }
BCS Final Procedure pCR 17/126 (13%) BCS Final Procedure pCR4/24 (17%)

n=170 (90%) n=115 (96%)

' '
pCR97/286 (34%) pCR49/164 (30%)

Fig. 2.
Conversion to BCS-eligibility post-NAC stratified by borderline vs. non-BCS candidates.

NAC neoadjuvant chemotherapy, BCS breast-conserving surgery, pCR pathologic complete response

Features associated with

conversion to BCS eligibility

- Lower cTstage

- cNO status,

- Absence of calcifications

- HER2+/triple negative
receptor status

- Poor differentiation

- Ductal histology

- BreastpCR

Private Information PetruoloO et al., Ann Surg Oncol 2021; 28(10):287
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Pathological complete respongeCH following
NAC is associated with improved EFS and OS

Event-free survival Overall survival
100 5 100 5
Pooled analysis of < 807 807
12 trials with s <
. 'S 60— £ 60+
11,955 patients > g
<0} v
£ 40+ T 40+
§ HR 0-48 (95% Cl 0-43-0-54) g HR 0:36 (95% Cl 0-31-0-42)
= 20 20
—— Pathological complete response
—— No pathological complete response
0 T T | T | T 0 T T | T | |
0 3 6 9 12 15 18 0 3 6 9 12 15 18
Number at risk Time since randomisation (years) Time since randomisation (years)
Pathological 2131 1513 583 337 124 35 2 2131 1618 640 383 145 43 3
complete response
Nopathological 9824 6169 2674 1523 525 165 1 9824 7119 3173 1859 659 209 3

complete response

Figure 2: Associations between pathological complete response and event-free survival and overall survival
ypT0/is ypNO definition of pathological complete response (ie, absence of invasive cancer in the breast and axillary nodes, irrespective of ductal carcinoma in situ).
HR=hazard ratio.

Cortazar P et al., Lancet 2014; 384(9938)%184
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Patients with residual TNBC following NAC show
increased DFS and OS when treated with adjuvan
Capecitabine (CREAXHTial)

Probability of Disease-free Survival

No. at Risk
Capecitabine
Control

C Disease-free Survival among Patients with Triple-Negative Disease

1.0-
0.8- o
Capecitabine
0.6-
Control
0.4
0.24 Hazard ratio for recurrence,
second cancer, or death, 0.58
95% Cl, 0.39-0.87
0.0 T T T T I
0 1 2 3 4 5
Years since Randomization
139 109 96 76 42 11
147 95 84 69 47 6

Probability of Overall Survival

No. at Risk
Capecitabine
Control

D Overall Survival among Patients with Triple-Negative Disease
1.0+
Capecitabine
0.8 ’
B Control
0.4+
0.2
Hazard ratio for death, 0.52
95% Cl, 0.30-0.90
0.0 T T T T I
0 1 2 3 & 5
Years since Randomization
139 124 116 9l 50 13|
147 125 108 82 oL 9
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Patients with residual HERBsItive breast cancer following
NAC show improved IDFS and FFDR when treated with adjuval
TDM1 (KATHERINE Trial)
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VonMinckwitzG et al., NEJM 2019: 380:623

Update at 2023 SABCafter 8.4 years follow up, patients treated with TEIMhow sustained improvement in
IDFS over trastuzumab (80.8% vs 67.1%) and show significantly improved OS (89.1% vs 84.4%)

Private Information LoiblS. et a.l., Abstract GS‘G.Q, 2023 SABCS



Who gets NAC?

APatients with inoperable breast cancer:
AlInflammatory breast cancer
ABulky or matted cN2 axillary nodes or cN3 disease
AcT4 tumors

ASelect patients with operable breast cancer:
AHERAZJIZ AAUGA GBS 2NJ ¢b./ AF xO¢CH 2NJ xObwm
ALarge tumor relative to breast size in patient who desires breast conservation
APatients withcN+ disease, with an effort to downstage the axilla
ACan be considered in patients with cT1c cNO HiRRive or TNBC

Private Information 2023 NCCN Guidelines for Breast canc



National trends show use of NAC is steadily increasi

especially for TNBC and HER8itive BC
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Key: NAC=neoadjuvant chemotherapy; TNBC=triple negative breast cancer.

Fig. 2 Rates of women receiving neoadjuvant chemotherapy in surgi-
cally managed c¢T1-2NOMO TNBC, by year of clinical diagnosis from
the NCDB
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Key: NAC=neoadjuvant chemotherapy; TNBC=triple negative breast cancer.

Fig.3 Rates of women receiving neoadjuvant chemotherapy in sur-
gically managed cT1-2NOMO TNBC, by year of clinical diagnosis
and specific clinical T stage from the NCDB. Key: NAC neoadjuvant

chemotherapy, TNBC triple-negative breast cancer

Rogers C et al., Breast Cancer Res Treat 2024,

203(28:



Response rates to NAC vary according to tumor subtype.

Tumour grade
1(n=426) — 7-8 (54-107)
2 (n=4392) -+ 123 (11-3-13-3)
3(n=3217) — 25-8 (24-3-27-4)
Clinical tumour subtype
Hormone-receptor-positive, HER2-negative, grade 1/2 (n=1986) —— 7-5 (6-3-8-7) H R+/H E R_2
Hormone-receptor-positive, HER2-negative, grade 3 (n=630) _ 16-2 (13-4-19-3)
HER2-positive, hormone-receptor-positive, trastuzumab (n=385) —_— 30-9(26-3-35-8) H R+/H ER2+
HER2-positive, hormone-receptor-positive, no trastuzumab (n=701) —_— 18-3 (15:5-21-3)
HER2-positive, hormone-receptor-negative, trastuzumab (n=364) e — 50-3 (45-0-55-5) H R/ HER2+
HER2-positive, hormone-receptor-negative, no trastuzumab (n=471) _— 30-2 (26-:0-34.5)
Triple negative (n=1157) —_— 336 (30-9-36-4) H R/H ER2
0 1IO ZIO 3|0 4|0 5I0 610

Pathological complete response (%)

Cortazar P et al., Lancet 2014; 384(9938):15:
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Cortazar P et al., Lancet 2014; 384(9938):15:

Tumor receptor %pCR(n value)
subtype (n value)

All cases (n=5161) 32.5% (n=1676)

HR HER2 + (n=488) 68.9% (n=336)

HR /HERZ; (n=1774) 43.4% (n=770)

HR+/ HER2 + (n=756) 38.4 % (n=290)

HR+/ HER2 (n=1957) 11.1% (n=217) Yau C et al., Lancet Oncol 2022; 23(1)-168®
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Gather Data

ADid the patient receive NAC?

AWhat did the pretreatment imaging show?
A Size/ Number/ Location of lesion(s)?
AHow many clips are present?
AWere there lesions that were unbiopsied?
AWere any abnormal nodes identified in the axilla? Were they biopsied?

AWhat did the pathology from the biopsy show? What was the
receptor profile?

AWhat was the clinical response to NAC?
AWas there any podreatment imaging? What did it show?
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Gather DataMinimum required information

ADid the patient receive NAC?

AWhat did the pretreatment imaging show?
A Size/ Number/ Location of lesion(s)?
AHow many clips are present?
AWere there lesions that were unsampled?
AWere any abnormal nodes identified in the axilla? Were they biopsied?

AWhat did the pathology from the biopsy show? What was the
receptor profile?

AWhat was the clinical response to NAC?
AWas there any podreatment imaging? What did it show?
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[Appropriate identification]

NEOADJUVANT SPECIMEN REQUISITION FORM (to be completed by surgeon)

Example requisition

f 0 rm Fill in blank or circle appropriate
CLINICAL TRIAL: / Not applicable Note to pathologist: If a trial, please verify if trial

requires a particular grading system.

PRE-TREATMENT:

Indicate location of lesion(s) on figure: Lesion 1: Location: o’clock, cm from nipple
Size: Depth: Superficial Mid-depth  Deep
R L Calcifications ~ Clip Ink Marked with suture
Lesion 2: Location: o’clock, cm from nipple
Size: Depth: Superficial Mid-depth Deep
Calcifications  Clip Ink Marked with suture
Lesion 3: Location: o’clock, cm from nipple
Size: Depth: Superficial Mid-depth Deep

Calcifications  Clip Ink Marked with suture

Primary tumor biopsy: Lab ref. number: At this / Different institution

If at different institution, please complete this box:

Slides requested for review : Yes No

Diagnosis: Invasive ductal carcinoma  Other type: Grade:1 2 3
ER:pos/neg  PR:pos/neg HER2 (IHC): 0 1+ 2+ 3+ HER?2 (FISH/ CISH): Not amplified Ratio:  /Copy number:

Pretreatment lymph node biopsy/ sampling performed: No Yes
If “Yes™: Lab ref. number: At this / Different institution
Clip(s) placed in biopsied lymph node(s)? Yes No

If at different institution, please complete this box:
Slides requested for review: Yes No
Biopsy procedure: SLN FNA Core Number of lymph nodes: Examined:  Positive:  (Size of largest metastasis: )

POST-TREATMENT:
Clinical residual disease in breast: No  Yes If “Yes” please indicate on diagram.

Post-treatment imaging of breast: Mammography US MRI PET  Cycle # at imaging:
Post-treatment imaging of axilla?: No Yes (If “Yes”: US Mammography MRI PET Cyecle #: )

Clinically positive nodes in axilla present post-treatment?: No Yes If “Yes”: number of positive nodes:

Indicate location of lesion(s) on figure: Lesion 1: Location: o’clock, cm from nipple
Size: Depth: Superficial Mid-depth  Deep
R L Describe response: concentric/ scattered/
Lesion 2: Location: o’clock, cm from nipple
Size: Depth: Superficial Mid-depth Deep
Describe response: concentric/ scattered/
Lesion 3: Location: o’clock, cm from nipple
Size: Depth: Superficial Mid-depth  Deep

Describe response: concentric/ scattered/

Provenzano E et al., ModeRathol
2015:; 28:118581201

Intraoperative findings: Close margin(s): No Yes If“Yes™: Describe:

Private Information Suggested template requisition form for neoadjuvant breast specimens Page 1 of 1



Approach to Evaluating Neoadjuvant Treated
Breast Cancer Cases

A1) Gather Data

A2) Gross Evaluation/ Adequate Sampling
A3) Microscopic Evaluation

A4) Reporting



Gross appearance can vary widely following NAC.
Residual tumor usually softer than untreated tumor and le:
welldefined, making gross evaluation more difficult.
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Careful mapping and more extensive sampling is oft
required in order to get an accurate representation o
residual disease

ACorrelation with clinical and imaging findingseguiredto ensure
that the correct area(s) are sampled.

ASampling should include any grossly apparent residual tumor and
fibrotic tumor bed and/or location of biopsy clips and adjacent tissue
to encompass there-treatmentarea of tumor involvement.

AHighly recommended to create a map of sections taken

Provenzano E et al., ModeRathol2015;28:11851201
Sahoo S et al., Ar¢hatholLab Med 2023; 147:59803
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Gross Evaluation/ Adequate Sampling:
Small Lumpectomy Specimens

AC2NJ f dzYLJISOU2YASa fp OY Ay 3IANBIF O
or < 30 g (Dutch national guideline)
A Thinly slice and sequentially submit the specimen in its entirety.

Provenzano E et al., ModeRathol2015:28:11851201



Gross Evaluation/Adequate Sampling:
Large Lumpectomy/ Mastectomy Specimens

- Specimen sliced to reveal the largest cresstion of pretreatment area involvement
- Map a complete cross section of the tumor bed along its longest axis
- At least one section per centimeter of the pretreatment carcinoma size

Systematic sampling is appropriate
12345

Microscopic tumor
extends beyond grossly
visible tumor bed.

: Serial slices

v
1 2 3 4
Mapping of the specimen
Correlation with pre-treatment size/ imaging

Largest cross-section of tumor bed and estimate
of cellularity in slice 3

-
b
'
]
’
.

Clip

» Surgical specimen
Pre-treatment tumor
Grossly visible tumor bed

Grossly visible tumor

;00:)f

Microscopic tumor

Provenzano E et al., ModeRathol2015:28:11851201
Brivate Information Sahoo S et al., ArdratholLab Med 2023; 147:59803




IS

taken

Creating a map of the sections

highly recommended
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**|f no residual tumor is identified on initial sections, may be necessary to go back and submit more tissue
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Microscopic Evaluation

AHistologic evidence of treated tumor bed, biopsy site
ATreatment related changes in tumor cells
ATreatment related changes in lymph nodes
APatterns of residual disease

Private Information



c
i)
T
£
=
“—
£
&
@
=2
ey
[a




Private Information




Private Information



Private Information



Private Information




Private Information



Private Information




c
i)
T
S
=
o
[
£
2
©
2
e
o




Wazir U et al., Cancers 2021: 13(10)2409
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