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1993: 
50 year old woman 
with palpable breast 
mass
Imaging: 3 cm mass 
in Left breast
Biopsy: Invasive 
cancer, NOS, poorly 
differentiated
ER+ PR+ by LBA; 
HER2 N/A; Ki-67 N/A

Total Mastectomy and axillary lymph node 
dissection:

Path: 4.2 x 4 cm IDC, 2/18 lymph nodes 
positive

Doxorubicin based  adjuvant chemotherapy

Radiation x 5 weeks including all LNs + 1 
week boost  to chest wall/scar

Tamoxifen for 5 years



1993 Outcome

EFFICACY

• 30-40% chance of distant recurrence at 10 yrs

TOXICITY

• 35-40% chance of clinical lymphedema

• 10-20% chance of chronic chest wall pain/fibrosis

• 1-5% chance of cardiac disease



2023: 
50 year old woman 
with palpable breast 
mass
Imaging: Mammo +US: 
3 cm mass in Left 
breast, no palp LNs, 
sonographically neg
MRI: borderline LNs, 4 
cm mass
US Biopsy: Invasive 
ductal ca, grade 3 ER+ 
80% PR+ 10%;
HER2 3+; Ki-67 30%

Neoadjuvant TCHP; Clinical complete response by 
exam and imaging 

Partial Mastectomy + SLNB 

Path: pCR in breast and lymph nodes

Anti-HER2 Ab adjuvant therapy

Radiation to breast/level 1/2 lymph nodes 3 weeks

Aromatase inhibitor x 5 years



Outcome change over 30 years

1993

EFFICACY
• 30-40% chance of distant 

recurrence at 10 yrs

TOXICITY
• 35-40% chance of clinical 

lymphedema
• 10-20% chance of chronic chest 

wall pain/fibrosis
• 1-5% chance of cardiac disease

2023

EFFICACY
• 5-10% chance of distant recurrence 

at 10 yrs

TOXICITY
• 5-10% chance of clinical 

lymphedema
• 3-5% chance of chronic chest wall 

pain/fibrosis
• 1-3% chance of cardiac disease



Breast cancer death rates have decreased 40% in past 30 
years…
while interventions have reduced toxicity and side effects

DeSantis, CE et al; CA-A Cancer Journal for Clinicians 2019



What led to this dramatic improvement?

1. Better and more screening

2. Better surgery

3. Better radiation therapy

4. Better understanding of the biology

5. Better systemic therapy (adjuvant and neoadjuvant)

6. Better multidisciplinary care
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Why use Neoadjuvant Systemic Therapy?



Which EBC patients Should Be Considered for 
Preoperative Systemic Therapy for EBC?

Patients with HER2+ EBC who have a tumor ≥ 2 cm (T2) diameter 
or who have node-positive disease regardless of hormone receptor status should 

receive neoadjuvant chemotherapy with 
the addition of trastuzumab/pertuzumab

Patients with TNBC who have a tumor ≥ 2 cm (T2) diameter 
or who have node-positive disease should receive neoadjuvant chemotherapy 

with the addition of pembrolizumab

Patients with HR+HER2-  EBC who are high-risk by age, tumor size, nodal status, 
and grade should consider neoadjuvant chemotherapy



MRI



Critical Need:
Coordination between the surgeon, 
medical oncologist and radiologist 
during neoadjuvant therapy



Modern Principles of Neoadjuvant 
Chemotherapy
• Use the same chemotherapy before as would be used after

• Follow clinical response by examination and imaging

• Stop chemotherapy and proceed to surgery only if progression while 
on chemotherapy (<5%)

• Response guided chemotherapy for some?

• pCR is a surrogate for better long-term outcome on an individual 
patient basis 



Pathologic Complete Response (pCR)
Primary goal of NACT in TNBC and HER2+ BC

• Definition: No invasive cancer in the breast or axillary lymph nodes 
(ypT0,ypN0)

• Residual DCIS does not influence the definition

• Caution: Multiple other definitions used in earlier studies

• Prognostic for long term outcome



Association of pCR on EFS and OS

pCR=ypT0/is ypN0

HR=0.48,  P* < 0.001 HR=0.36,  P* < 0.001

* Nominal p-value



What the CTNeoBC meta-analysis tells us about pCR



Response to NACT is heterogeneous

Traditional staging by TNM after NACT
(yp T, yp N)
doesn’t represent prognosis well

Can we do better to sort patients 
who need additional therapy?



Residual Cancer Burden (RCB) as an alternative neoadjuvant biomarker



RCB in 5161 patients: Prognosis varies by subtype

Yau, C et al. Lancet Onc 2022

TN-

HR+HER2+                                      HR+HER2-

HR-HER2+

Good separation
all classes

Similar outcome
RCB-0 and RCB-1



Neoadjuvant Chemotherapy for TNBC

No targeted therapies available

• Anthracycline and Taxanes give best response

• Dose density

• Addition of carboplatin improves pCR and EFS

Recent advances

• TNBC is more immune-activated ( increased TILs); implications for 
Immune therapy



Schmid P, ESMO Virtual Plenary 2021



KN-522 Response and Toxicity

Schmid P, ESMO Virtual Plenary 2021, Schmid P NEJM 2022





Neoadjuvant Therapy for HER2+ disease

▪ Anthracycline + taxane based chemotherapy

▪ Trastuzumab added significantly

▪ Pertuzumab added benefit (pCR and EFS) to chemo + trastuzumab

▪ Non-anthracycline regimens give equal results to anthracycline with 
less cardiac toxicity



Pivotal Studies on Neoadjuvant Trastuzumab/Pertuzumab for 
Patients With HER2+ EBC

Open-Label Phase II NeoSphere Study: Neoadjuvant Trastuzumab/Pertuzumab [1]

Chemo-naive women with 
HER2+ EBC (operable or 

LA/inflammatory); 
primary tumor > 2 cm

(N = 417)

TH x 4 cycles
(n = 107)

HP x 4 cycles
(n = 107)

THP x 4 cycles
(n = 107)

TP x 4 cycles
(n = 96)

S
U
R
G
E
R
Y

FEC Q3W x 3
Trastuzumab Q3W for 1 yr

FEC Q3W x 3
Trastuzumab Q3W for 1 yr

Docetaxel Q3W x 4 → FEC Q3W x 3
Trastuzumab Q3W for 1 yr

FEC Q3W x 3
Trastuzumab Q3W for 1 yr

Primary endpoint: 
pCR in breast (ITT)

Phase II TRYPHAENA Cardiac Safety Study: Dual HER2 Targeting ± Anthracycline Tx[2]

Patients with operable, 
LA/inflammatory BC

(N = 225)

FEC + HP x 3 cycles →
THP x 3 cycles

TCHP x 6 cycles

FEC x 3 cycles → 
THP x 3 cycles

pCR 
assessed at 

surgery

Adjuvant tx to 
complete 1 yr 

of 
trastuzumab

Primary endpoint: 
Cardiac safety

1. Gianni. Lancet Oncol. 2012;13:25. 2. Schneeweiss. Ann Oncol. 2013;24:2278. 



NeoSphere: Neoadjuvant Trastuzumab/Pertuzumab + CT 
Increases pCR Rates

Gianni. Lancet Oncol. 2012;13:25. 

pCR in ITT Population (Primary Endpoint)

P values vs TH: *P = .0141; 
†P = .0198; ‡P = .003.
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TRYPHAENA: pCR (ypT0/is) by ER/PgR Status

Schneeweiss. Ann Oncol. 2013;24:2278. 
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What to do about locoregional therapy after 
primary systemic therapy?

• Breast conservation vs. mastectomy?

• ALND vs. post-neoadjuvant SLNB?

• Radiation to RNIs or not?

Post mastectomy RT?



Approach to Lumpectomy After Neoadjuvant
Therapy

• Remove any suspicious clinical or radiologic findings

• Generous sample of “normal” breast tissue

• It is NOT necessary to remove the entire volume of 
tissue initially occupied by tumor

King T, San Antonio Breast Cancer Symposium, 2016                                        Contact tking7@partners.org for permission to reprint and/or distribute. 



Sentinel Lymph Node Biopsy After 
Neoadjuvant Therapy
A Practical Approach

• Clinically node negative
• SLN biopsy after NAC 
• Intraoperative Frozen Section of SLN
• cALND for failed mapping 
• cALND for any positive LN including micrometastatic

disease
• Radiation tx decisions made with combination of pre-

tx factors and final path status (nodes, breast)

San Antonio Breast Cancer Symposium, December 6-10, 2016

King T, San Antonio Breast Cancer Symposium, 2016                                 Contact tking7@partners.org for permission to reprint and/or distribute. 



MDACC Experience
Clipping the node for SLN after NAC

• Clipped node +/- SLN to reflect the status of the nodal 
basin in all-comers undergoing NAC 

N Node + pCR (%) FNR (%)

Clipped node 191 120 37% 4.2%  (95%CI 1.4-9.5)

SLN 118 74 37% 10.1%  (95%CI 4.2-19.8)

SLN + clipped node 118 74 37% 1.4%   (95%CI 0.03-7.3)

Also noted clipped node was not a SLN in 23% of pts 

 “Targeted Axillary Dissection”

Caudle AS et al JCO 2016;34(10):1072-8,
King T, SABCS 2016

San Antonio Breast Cancer Symposium, December 6-10, 2016



Sentinel Lymph Node Biopsy After 
Neoadjuvant Therapy

• Clinically node positive (N1) converts to node negative
• SLN biopsy after NAC w/ dual mapping agents

• If node not clipped, remove at least 3 SLN,

• If node clipped, clipped node + SLNs

• Intraoperative frozen section of all nodes removed

• cALND for

• failed mapping 

• fewer than 3 SLN (or failure to retrieve clipped node)

• any positive LN including micrometastatic disease/ITCs (unless on 
trial)

King T, San Antonio Breast Cancer Symposium, 2016                                                         Contact tking7@partners.org for permission to reprint and/or distribute.

San Antonio Breast Cancer Symposium, December 6-10, 2016

To reduce FNR



Observational Trial of TAD vs. SLNB after NACT in 
cN+ pts                               N= 1144

3 years median f/u

Overall cumulative incidence
• 3 year – 0.65% (0.29-1.3)

• 5 year – 1.0% (0.49-2.0)

Overall cumulative incidence
• 3 year – 1.5% (0.83-2.4)
• 5 year – 2.7% (1.6-4.1)

Montagma, SABCS 2022



Stratification
Type of surgery (mastectomy vs lumpectomy)

ER status (+ vs -), HER-2 status (+ vs -)
pCR in breast (yes vs no)

Post NAC Trials of Axillary Management   

ALLIANCE A11202 Schema

Clinical T1-3 N1 M0 BC

Neoadjuvant Chemotherapy

BCT or Mastectomy
Sentinel Lymph Node Surgery

SLN Negative SLN Positive

Randomization

ALND  
Breast/chest wall and nodal 

XRT (no Axillary RT)

No further axillary surgery. 
Breast/chest wall and nodal 

XRT (incl. Axilla)

NSABP B-51/RTOG 1304 (NRG 9353) Schema

Clinical T1-3 N1 M0 BC

Axillary nodal involvement
(FNA or core needle biopsy)

Neoadjuvant chemo (+ Anti-HER-2 therapy for HER-2 neu  
pts)

No Regional Nodal XRT
with breast XRT if BCS & 

No chest wall XRT if 
mastectomy

Regional Nodal XRT
with breast XRT if BCS 
and chest wall XRT if 

mastectomy

Definitive surgery with histologic documentation of 

negative axillary nodes (by axillary 

dissection or by SLNB  axillary dissection

Randomization

King T, San Antonio Breast Cancer Symposium, 2016                                           Contact tking7@partners.org for permission to reprint and/or distribute. 

San Antonio Breast Cancer Symposium, December 6-10, 2016



ALLIANCE A11202 Schema

Clinical T1-3 N1 M0 BC

Neoadjuvant Chemotherapy

BCT or Mastectomy
Sentinel Lymph Node Surgery

SLN Negative SLN Positive

Randomization

NSABP B-51/RTOG 1304 (NRG 9353) Schema

Clinical T1-3 N1 M0 BC

Axillary nodal involvement
(FNA or core needle biopsy)

Neoadjuvant chemo (+ Anti-HER-2 therapy for HER-2 neu  
pts)

Definitive surgery with histologic documentation of 

negative axillary nodes (by axillary 

dissection or by SLNB  axillary dissection

Randomization

Can axillary RT 
replace ALND ?

Can response to NAC be used to 
select patients who do not need 
PMRT or extended nodal RT?

King T, San Antonio Breast Cancer Symposium, 2016                     Contact tking7@partners.org for permission to reprint and/or distribute. 

San Antonio Breast Cancer Symposium, December 6-10, 2016

Post NAC Trials of Axillary Management   



Adjuvant therapy after neoadjuvant therapy:
For non-pCR patients
• HER2+: Additional anti-HER2 therapy (T-DM1)

• TNBC: Continue Pembro if by KN-522 +/-capecitabine

• HR+HER2-: Endocrine therapy + abemaciclib

• BRCA 1/2+: Olaparib



KATHERINE: Trastuzumab Emtansine vs Trastuzumab 
as Adjuvant Therapy for HER2+ EBC

▪ International, randomized, open-label phase III study

Patients with HER2+ EBC (cT1-4/N0-3/M0) who had 
residual invasive disease in breast or axillary nodes 
after neoadjuvant chemotherapy plus HER2-targeted 

therapy* at surgery
(N = 1486)

T-DM1† 3.6 mg/kg IV Q3W x 14 cycles
(n = 743)

Trastuzumab 6 mg/kg IV Q3W x 14 cycles
(n = 743)

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz. NEJM. 2019;380:617.

Stratified by clinical stage, HR status, single vs dual neoadjuvant HER2-targeted therapy, 
pathologic nodal status after neoadjuvant therapy

▪ Primary endpoint: IDFS

▪ Secondary endpoints: distant recurrence-free survival, OS, safety

Randomization occurred within 12 wks of surgery; radiotherapy and/or endocrine therapy given per local standards. *Minimum of 9 wks taxane and 
trastuzumab. †Patients who d/c T-DM1 for toxicity allowed to switch to trastuzumab to complete 14 cycles.



KATHERINE: IDFS

von Minckwitz. NEJM. 2019;380:617.

First IDFS 
Event, %

T-DM1 T

Any 12.2 22.2

Distant 
recurrence

10.5* 15.9†

Locoregional 
recurrence

1.1 4.6

Contralateral 
breast cancer

0.4 1.3

Death without 
prior event

0.3 0.46 12

100

80

60

40

20

0

ID
FS

 (
%

)

18 24 30 36 4842 54 600

Mos Since Randomization

707
676

681
635

658
594

633
555

561
501

409
342

142
119

255
220

44
38
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4
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Patients at Risk, n
T-DM1
Trastuzumab

Events, n (%)
3-yr IDFS, %

T-DM1
(n = 743)
91 (12.2)

88.3

Trastuzumab
(n = 743)

165 (22.2)
77.0

HR: 0.50 (95% CI: 0.39-0.64; P < .001)

CNS events: *5.9% vs †4.3%.





OlympiA: Results

• All HER 2- patients with 
less than pCR to NACT 
should be tested for BRCA 
1/2 germline mutations

• Combinations of 
IO/Olaparib, 
Olaparib/endocrine are 
feasible

Tutt, A NEJM 2021;Geyer, C et. al Ann Onc Sept 2022

8.8% absolute
Improvement
At 3 years

3.4% absolute
improvement
at 4 years



MonarchE Update: Adjuvant Abemaciclib after NACT/adjuvant 
for high-risk HR+HER2- 

Johnston SRD, et. al. San Antonio Breast Cancer Symposium 2022





Neoadjuvant chemo-immunotherapy for TNBC<br />Treatment optimization  

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Improving Neoadjuvant/adjuvant 
chemotherapy through  sequential ctDNA

Magbuana MJ, et al Cancer Cell June 2023

I-SPY2 Samples



Conclusions

• Treatment for early-stage breast cancer has evolved substantially and 
improves survival with less toxicity

• Multidisciplinary planning before treatment essential for best 
outcomes

• Primary systemic therapy indicated for many TNBC and HER2+ 
cancers

• pCR is a reliable surrogate marker for outcome

• Less than pCR requires systemic adjuvant therapy based on 
biomarkers

• Local therapy is modified based on treatment response

• New approaches (IO, ADCs) will continue to improve outcomes



THANK YOU!
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