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Aims of neoadjuvant therapy in breast cancer 
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Administer the chemotherapy plan before surgery  

• Opportunity to observe in vivo tumor sensitivity 

Neoadjuvant chemotherapy allowed to: 

•  Evaluate to de-escalate treatment in some subtypes  

•  Increase the rate of Breast Conservative Surgery 

• Avoid adjuvant chemotherapy 
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Preoperative Chemotherapy: Updates of National Surgical 
Adjuvant Breast and Bowel Project Protocols B-18 and B-27 

Rastogi P J Clin Oncol 26:778-785. © 2008 



Modena Cancer Center 

Rastogi P J Clin Oncol 26:778-785. © 2008 
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Increased use of the rate of breast-conserving surgery (BCS) 

• The rate of BCS is higher in patients who have a cCR or 
cPR. 

Neoadjuvant chemotherapy leads to 
(1) 

• The rate of BCS is higher in patients who have been 
treated at a center with experience administering such 
treatments. 
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Increased rate of pathological response 

• The pathological complete response pCR is a surrogate 
of survival benefit (EFS and OS) 

Neoadjuvant chemotherapy leads to 
(2) 

• DFS and OS are equivalent in patients treated with the same 
adjuvant or neoadjuvant regimen.  
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“We believe that use of pCR as an endpoint to support accelerated 
approval in the neoadjuvant setting has the potential to help address 
unmet need in high-risk populations in a far shorter time frame than 
would be required via the conventional approach to breast cancer drug 
development”  
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Which definition of pathological 
complete response – pCR ? 

ypT0 ypN0  
(ie, absence of invasive cancer and in-situ cancer in the breast 
and axillary nodes),  

ypT0/is ypN0 
(ie, absence of invasive cancer in the breast and axillary 
nodes, irrespective of ductal carcinoma in situ),  

ypT0/is 
 (ie, absence of invasive cancer in the breast irrespective 
of ductal carcinoma in situ or nodal involve ment). 
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von Minckwitz G J Clin Oncol. 2012 May 20;30(15):1796-804 
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von Minckwitz G J Clin Oncol. 2012 May 20;30(15):1796-804 

p= 0.001 
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von Minckwitz G J Clin Oncol. 2012 May 20;30(15):1796-804 

p= 0.166 
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Residual cancer burden (RCB) was calculated as a continuous index combining pathologic measurements of primary tumor (size and 
cellularity) and nodal metastases (number and size) for prediction of distant relapse-free survival (DRFS) in multivariate Cox regression 
analyses. 

Impact of Residual Cancer Burden after 
Neoadjuvant chemotherapy 

Receptor negative 
Receptor positive with adjuvant 
ET 

Entire cohort 

Symmans VF J Clin Oncol. 2007 Oct 1;25(28):4414-22 
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Residual disease in the breast had a prognostic relevance 

Cortazar P, Lancet 2014; 384: 164–72 
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Residual disease in the breast had a prognostic relevance 

Cortazar P, Lancet 2014; 384: 164–72 
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pCR could be a suitable intermediate endpoint 
for patients with TN, high-grade HR-positive,  

and HER2-positive 
breast tumors  

but not for low-grade HR-positive tumors. 
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The results by Spring et al 

But what about pCR in the different subtypes? 

•  Confirm the prognostic significance of  pCR   

•  Especially in the TNBC and Her2-positive subtypes 



Modena Cancer Center 
von Minckwitz G J Clin Oncol. 2012 May 20;30(15):1796-804 

The importance of being pCR in various subtypes 

Luminal A–like 

Luminal B/ (HER2) –negative Luminal B/ (HER2) –positive 

HER2-positive (nonluminal)  Triple-negative tumors 
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CREATE trial 

Masuda N, N Engl J Med 376;22 nejm.org June 1, 2017 

TNBC 
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CREATE trial 

Masuda N, N Engl J Med 376;22 nejm.org June 1, 2017 
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Buzdar A et al., Clin Cancer Res, 13:228-233. 2007 

Her 2+: NACT +/- trastuzumab 
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Gianni L, Lancet 2010; 375: 377–84 

HER 2 - pos 
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Gianni L, Lancet 2010; 375: 377–84 
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In 47 occurrences of pCR (40%), patients and physicians opted for no 
additional chemotherapy; survival follow-up in these patients will be 
documented and reported 

De-escalation strategies in Her 2 positive  after pCR 
ADAPT trial 

Harbeck N, L, J Clin Oncol 35:3046-3054. © 2017 
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Could we omit adjuvant therapy in some circumstances?   

But what about pCR in the different subtypes? 

•  We need randomized trials to evaluate a de-escalation 
in some subtypes? 

•  No data from randomized trial in patient with pCR after 
NACT 

• Could we select the patients with pCR with minimal 
residual disease ? 

 
 TILs, CTC, ctDNA ? 
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Could we select the patients with pCR to optimize 
adjuvant therapy? 
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TILs – different expression in the different subtypes 

Loi S J Clin Oncol 31:860-867. © 2013 
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Outcome Each 10% increment in sTILs 
corresponded to an HR 

iDFS 0.87 (95% CI, 0.83 to 0.91)  

D-DFS 0.83 (95% CI, 0.79 to 0.88) 

OS 0.84 (95% CI, 0.79 to 0.89)  

Outcome N0 pt 
sTILs ≥ 30% 

HR 

3y iDFS 92% (95% CI, 89% to 98%) 

D-DFS 97% (95% CI, 95% to 99%) 

OS 99% (95% CI, 97% to 100%) 

Loi S J Clin Oncol. 2019 Jan 16 
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TNBC HER 2+ 

LPBC – stromal TILs - was an independent predictor of pCR  
(OR, 2.66; 95% CI, 1.76 to 4.02; P .001) 

Denkert C, J Clin Oncol 33:983-991. © 2014 



Modena Cancer Center 
Luen SJ Annals of Oncology 0: 1–7, 2019 
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Prognostic Impact of Circulating Tumor 
Cells for Breast Cancer Patients Treated in the 

Neoadjuvant "Geparquattro" Trial 

Riethdorf S, Clin Cancer Res; 23(18) 
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Next-generation sequencing of circulating tumor DNA to 
predict recurrence in triple-negative breast cancer patients with 

residual disease after neoadjuvant chemotherapy 

Yu-Hsiang Chen npj Breast Cancer (2017) 3:24 
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No significant association between ctDNA levels (at any of the 4 tested time points) and pCR was observed. 

Patient-Specific Circulating Tumor DNA Detection 
during Neoadjuvant Chemotherapy in Triple-Negative 

Breast Cancer 

Riva F, Clinical Chemistry 63:3 691–699 (2017) 
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Does primary neoadjuvant systemic therapy eradicate minimal residual disease? 
Analysis of disseminated and circulating tumor cells before and after therapy 

Kasimir-Bauer et al. Breast Cancer Research (2016) 18:20 
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