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Neodjuvant Chemotherapy in Breast Cancer

• Used in locally advanced and inflammatory 
breast cancer 

• To increase breast conservation surgery rates
• Assessment of clinical response: 

– International Union Against Cancer (UICC)
– Response Evaluation Criteria in Solid Tumors

(RECIST)
• Assessment of pathologic response

– American Joint Committee on Cancer (AJCC)
– Miller and Payne Classification
– Residual Cancer Burden (RCB)



Objective
To determine the correlation of clinical and 
histologic parameters with pathologic response 
among patients with breast carcinoma who 
received neoadjuvant chemotherapy and surgery 
in the University of Santo Tomas Hospital from 
January 2012 to December 2016



Methodology

This is a retrospective correlation study to 
analyze histopathologic reports using the 
Residual Cancer Burden (RCB) scoring 
system and chemotherapy regimens given



Methodology

• 52 patients underwent neoadjuvant 
chemotherapy for primary breast 
carcinoma from January 2012 to 
December 2016. 

• Three (3) patients have not yet undergone 
definitive surgery 

• Five (5) have no data prior to surgical 
management. A total of 41 patients were 
included in the study



Methodology

Inclusion criteria:
1. Patients with established diagnosis of 

breast carcinoma on biopsy with pre-
chemotherapy assessment of Tumour 
size. 

2. Received chemotherapy prior to surgical 
intervention.



Methodology

Clinical responses were graded using AJCC 
criteria to define objective clinical response 
using bi-dimensional tumour measurements.

Pathologic response grading was evaluated 
using the MDACC RCB score. 



Methodology
The data was tabulated using Microsoft 
Excel and analyzed using Statistical 
Package for Social Sciences. 

Baseline demographics of the patient’s 
mastectomy specimens i.e. tumour size, 
histologic type, nodal involvement, and 
hormonal receptor status were compared 
between the clinical response and 
pathologic response using the Chi-square 
test for independence. 



Methodology

Spearman correlation was used to correlate 
pathologic response with the clinical stage, 
tumour grade, and pathologic stage. 

Point-Biserial was used to correlate 
pathologic response with the histologic type.



Methodology

Logistic regression analysis was performed 
to investigate the association between the 
pre-treatment clinical and pathologic 
responses. 

Parameters with treatment outcome p <0.05 
are considered statistically significant.



Methodology



RESULTS



Table 1. Demographic Profile of Patients

Frequency (n=41) Percentage
Age 52.91±9.97
Sex

Female 45 97.56%
Male 1 2.44%

Histologic type
Invasive Ductal 42 82.93%
Mixed Ductal and Lobular 4 9.76%
Mucinous 2 4.88%
Ductal with Micropapillary 1 2.44%

Hormone Receptor Assay
Luminal A 11 26.83%
Luminal B 5 12.20%
Her-2 Enriched 4 9.76%
Triple Negative 5 12.20%
Unknown 16 39.02%



Table 1. Demographic Profile of Patients

Frequency (n=41) Percentage
Tumour Grade

1 4 9.76%
2 7 17.07%
3 11 26.83%
FNAB 5 12.20%
Unknown 22 34.15%
Tumor size 6.86±2.70

Clinical Stage
Stage III 9 21.95%
Stage IV 3 7.32%



Table 2. Neoadjuvant Chemotherapy Regimen of Patients with 
Tumour Size and Clinical Stage Post-Neoadjuvant 
Chemotherapy

Frequency 
(n=41) Percentage

Chemotherapy Cycles 5.03±2.06
Chemotherapy Regimen

FAC (Doxorubicin + 5-Fluorouracil +  Cyclophosphamide) 12 29.27%
AT (Doxorubicin + Docetaxel) 6 14.63%
FEC (Epirubicin + + 5-Fluorouracil +  Cyclophosphamide) 1 2.44%
Doxorubicin + Cyclophosphamide + Docetaxel 3 7.32%
Docetaxel 1 2.44%

Tumour Pathology After Neoadjuvant Chemotherapy
Tumour Size 6.29 ± 3.86
Clinical Stage

Stage II 4 9.76%
Stage III 17 41.46%
Stage IV 6 14.63%



Table 3: Tumor Characteristics of the Mastectomy Specimens of 
Patients with Breast Carcinoma after Neoadjuvant Chemotherapy

Frequency 
(n=41) Percentage

Residual tumor bed 5.14 ± 3.48
Lymph Node Status

Positive 31 75.61%
Negative 10 24.39%

Response to Neoadjuvant chemotherapy
No Response 14 34.15%
Partial Response 8 19.51%
Moderate Response 2 4.88%
Complete Response 1 2.44%

Pathologic Stage (yp)
Stage I 8 19.51%
Stage II 8 19.51%
Stage III 19 46.34%
Stage IV 6 14.63%



Table 4.Comparison of Tumour Size Pre- and Post-Neoadjuvant 
Chemotherapy to the Residual Tumor Bed

Average Size 
(Range)

p value

Pre-Chemotherapy 6.86 (2.0-10.0 cm) *0.057

**0.32

***0.196

Post-Chemotherapy 6.29 (2.0- 15.0 cm)
Residual Tumor Bed 5.14 (0.5 – 14.0 cm)

Legend: 
• Pre-chemotherapy tumour size compared to  

residual tumor bed
** Post-chemotherapy tumour size compared to 

residual tumour bed
*** Pre-chemotherapy tumour size compared to 

post-chemotherapy tumour size



Figure 1: Correlation Between the Number of 
Chemotherapy Cycles Given and the Residual Tumor Bed
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Table 5. Correlation of Lymph Node Status with Pathologic 
Response

No Pathologic 
Response

Pathologic 
Response

p value

With Lymph Node Metastasis 23 (56.10%) 8 (19.51%) p=.0005

No Lymph Node Metastasis 1 (2.44%) 9 (21.95%)

With Extranodal Extension 18 (43.90%) 2 (4.88%) p=.006

No Extranodal Extension 5 (12.20%) 14 (34.15%)



Discussion
• Pathologic response after chemotherapy in breast cancer 

is a good surrogate predictor of disease-free survival and 
overall survival

• 80.4% response rate to neoadjuvant chemotherapy: 
– complete (18%) or partial (62%) response [1]

• 21.6% of patients have complete downstaging of tumor, 
26.1% had total axillary downstaging, 11.7% showed 
pCR

• Up to 70% of patients do not achieve complete 
pathologic response in the breast and those that may do 
have incomplete pathologic response in the regional 
tumor-draining lymph nodes [2]

[1]Eralp Y, et al(2009) Clinical features associated with a favorable outcome following neoadjuvant 
chemotherapy in women with localized breast cancer aged 35 years or younger. 

[2] Chutapisith S, Eremin JM, El-Sheemy M, and Eremin O (2006) Neoadjuvant chemotherapy in women with 
largelocally advanced breast cancer: Chemoresistance and prediction of response to drug therapy. 



• There has been no reported single indicator or feature which 
is reliable enough to predict a good neoadjuvant
chemotherapy response [1]

• Estrogen, progesterone, and Her-2 neu status was not 
significantly correlated to pathologic response

• Tumor grade 
– independently associated with clinical response
– there is better response in rapidly proliferating tumors with 

a higher grade [2]

• Positive Lymph Nodes Post Chemotherapy 
– Correlated with worse outcome
– In the absence of residual carcinoma, the number of 

positive lymph nodes is inversely related to survival

Discussion

[1] Chutapisith S, Eremin JM, El-Sheemy M, and Eremin O (2006) Neoadjuvant chemotherapy in women with 
largelocally advanced breast cancer: Chemoresistance and prediction of response to drug therapy. 

[2]Eralp Y, et al(2009) Clinical features associated with a favorable outcome following neoadjuvant 
chemotherapy in women with localized breast cancer aged 35 years or younger. 



Conclusion:



Conclusion:
• Tumour grade and nodal status are correlated with 

pathologic response in this study.



Conclusion:
• Tumour grade and nodal status are correlated with 

pathologic response in this study.

• Hormone receptor, age of patients, histologic type of 
tumour, and clinical stage are not correlated with 
pathologic response.



Conclusion:
• Tumour grade and nodal status are correlated with 

pathologic response in this study.

• Hormone receptor, age of patients, histologic type of 
tumour, and clinical stage are not correlated with 
pathologic response.

• This study adapted the RCB scoring for assessment of 
pathologic response and provides insight on the 
institutions’ experience on using this methodology.



Conclusion:
• Follow-up of patients is recommended to determine the 

ability of RCB scoring index to predict outcomes, 
disease-free survival, and overall survival, and to 
compare RCB scoring with other scoring methodologies 
to determine their concordance and correlation with the 
clinical outcomes. 



Conclusion:
• Follow-up of patients is recommended to determine the 

ability of RCB scoring index to predict outcomes, 
disease-free survival, and overall survival, and to 
compare RCB scoring with other scoring methodologies 
to determine their concordance and correlation with the 
clinical outcomes. 

• Limitation of this study is the small number of patients 
who underwent neoadjuvant chemotherapy which limits 
the statistical power and the relevance of the results in 
the general population. 
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