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Learning Objectives

ÅUnderstand the clinical advantages for using neoadjuvant 
chemotherapy in certain breast cancer cases

ÅKnow the relative rates of pCRamong the different receptor subtypes 
of breast cancer following neoadjuvant treatment

ÅUnderstand appropriate sampling technique for post-neoadjuvant 
breast cancer cases

ÅAppreciate the different reporting systems for post-neoadjuvant 
breast cancer cases and know how to apply them to individual cases
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Outline

ÅWhats/Whys/Whosof Neoadjuvant Chemotherapy

ÅApproach to Evaluating Neoadjuvant Treated Breast Cancer Cases:
Å1) Gather Data

Å2) Gross Evaluation/ Adequate Sampling

Å3) Microscopic Evaluation

Å4) Reporting
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What is neoadjuvant 
chemotherapy (NAC)?

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

ÅCan also sometimes refer to 
preoperative endocrine therapy.
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Neoadjuvant chemotherapy is equivalent to 
adjuvant (post-operative) chemotherapy 

with respect to OS, DFS, and RFI

Rastogi P et al., J Clin Oncol 2008; 26(5):778-85
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So why give NAC?

Åά5ƻǿƴǎǘŀƎŜέ ǘǳƳƻǊǎ.
ÅMay help shrink non-operable tumors to help get the patients to definitive 

surgery.

ÅMay facilitate breast conservation.

ÅMay allow for less aggressive axillary surgery (SLNB vs Axillary dissection)

ÅTreatment response provides important prognostic information

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

2023 NCCN Guidelines for Breast cancer
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Among patients ineligible for Breast Conservation Surgery (BCS) 
due to large tumor size, conversion to BCS-eligibility was 

high following NAC

Petruolo O et al., Ann Surg Oncol 2021; 28(10):287-94 

Features associated with 
conversion to BCS eligibility:
- Lower cT stage
- cN0 status, 
- Absence of calcifications
- HER2+/triple negative 
 receptor status
- Poor differentiation
- Ductal histology
- Breast pCR
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Pathological complete response (pCR) following 
NAC is associated with improved EFS and OS

Cortazar P et al., Lancet 2014; 384(9938):164-72

Pooled analysis of
12 trials with 

11,955 patients
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Patients with residual TNBC following NAC show 
increased DFS and OS when treated with adjuvant 

Capecitabine (CREATE-X Trial)

Masuda N et al. NEJM 2017; 276:2147-59
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Patients with residual HER2-positive breast cancer following 
NAC show improved IDFS and FFDR when treated with adjuvant 

TDM-1 (KATHERINE Trial)

Update at 2023 SABCS: after 8.4 years follow up, patients treated with TDM-1 show sustained improvement in 
IDFS over trastuzumab (80.8% vs 67.1%) and show significantly improved OS (89.1% vs 84.4%)

Loibl S. et al., Abstract GS03-12, 2023 SABCS

Von Minckwitz G et al., NEJM 2019; 380:617-28
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Who gets NAC?

ÅPatients with inoperable breast cancer:
ÅInflammatory breast cancer

ÅBulky or matted cN2 axillary nodes or cN3 disease

ÅcT4 tumors

ÅSelect patients with operable breast cancer:
ÅHER2-ǇƻǎƛǘƛǾŜ ƻǊ ¢b./ ƛŦ җŎ¢н ƻǊ җŎbм

ÅLarge tumor relative to breast size in patient who desires breast conservation

ÅPatients with cN+ disease, with an effort to downstage the axilla

ÅCan be considered in patients with cT1c cN0 HER2-positive or TNBC

2023 NCCN Guidelines for Breast cancer
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National trends show use of NAC is steadily increasing, 
especially for TNBC and HER2-positive BC

CREATE-X trial

Rogers C et al., Breast Cancer Res Treat 2024; 203(2): 317-28
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Response rates to NAC vary according to tumor subtype.

HR+/HER2-

HR+/HER2+

HR-/HER2+

HR-/HER2-

Cortazar P et al., Lancet 2014; 384(9938):164-72
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Response rates to NAC vary according to tumor subtype.

Tumor receptor 
subtype (n value)

% pCR(n value)

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

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

HR- /HER2 ς(n=1774) 43.4% (n=770)

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

HR+/ HER2 ς(n=1957) 11.1% (n=217) Yau C et al., Lancet Oncol 2022; 23(1): 149-160

HR+/HER2-

HR+/HER2+

HR-/HER2+

HR-/HER2-

Cortazar P et al., Lancet 2014; 384(9938):164-72
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Gather Data

ÅDid the patient receive NAC?

ÅWhat did the pre-treatment imaging show?
ÅSize/ Number/ Location of lesion(s)?
ÅHow many clips are present?
ÅWere there lesions that were unbiopsied? 
ÅWere any abnormal nodes identified in the axilla? Were they biopsied?

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

ÅWhat was the clinical response to NAC?

ÅWas there any post-treatment imaging? What did it show?
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Gather Data: Minimum required information

ÅDid the patient receive NAC?

ÅWhat did the pre-treatment imaging show?
ÅSize/ Number/ Location of lesion(s)?
ÅHow many clips are present?
ÅWere there lesions that were unsampled? 
ÅWere any abnormal nodes identified in the axilla? Were they biopsied?

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

ÅWhat was the clinical response to NAC?

ÅWas there any post-treatment imaging? What did it show?
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Provenzano E et al., Modern Pathol
2015; 28:1185-1201

Example requisition
form
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Approach to Evaluating Neoadjuvant Treated 
Breast Cancer Cases
Å1) Gather Data

Å2) Gross Evaluation/ Adequate Sampling

Å3) Microscopic Evaluation

Å4) Reporting
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Gross appearance can vary widely following NAC. 
Residual tumor usually softer than untreated tumor and less 

well-defined, making gross evaluation more difficult.
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Careful mapping and more extensive sampling is often 
required in order to get an accurate representation of 

residual disease

ÅCorrelation with clinical and imaging findings is requiredto ensure 
that the correct area(s) are sampled.

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

ÅHighly recommended to create a map of sections taken

Provenzano E et al., Modern Pathol 2015;28:1185-1201
Sahoo S et al., Arch Pathol Lab Med 2023; 147:591-603



Private Information

ÅCƻǊ ƭǳƳǇŜŎǘƻƳƛŜǎ ғр ŎƳ ƛƴ ƎǊŜŀǘŜǎǘ ŘƛƳŜƴǎƛƻƴ ό¸ŀƭŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ {htύ 
or < 30 g (Dutch national guideline)
ÅThinly slice and sequentially submit the specimen in its entirety.

Gross Evaluation/ Adequate Sampling: 
Small Lumpectomy Specimens

Provenzano E et al., Modern Pathol 2015;28:1185-1201
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Gross Evaluation/Adequate Sampling: 
Large Lumpectomy/ Mastectomy Specimens

- Specimen sliced to reveal the largest cross-section 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

Provenzano E et al., Modern Pathol 2015;28:1185-1201
Sahoo S et al., Arch Pathol Lab Med 2023; 147:591-603
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Creating a map of the sections taken is 
highly recommended
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!ƴƻǘƘŜǊ ŜȄŀƳǇƭŜΧ
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**If no residual tumor is identified on initial sections, may be necessary to go back and submit more tissue!
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Å4) Reporting
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Microscopic Evaluation

ÅHistologic evidence of treated tumor bed, biopsy site

ÅTreatment related changes in tumor cells

ÅTreatment related changes in lymph nodes

ÅPatterns of residual disease
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Treated Tumor Bed
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Treated Tumor Bed
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Histologic Biopsy Site Changes
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Histologic Biopsy Site Changes
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A note about Savi Scouts and biopsy sites

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