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ABSTRACT 
Background: Neo-adjuvant chemotherapy is employed for patients with locally advanced breast carcinoma and in cases of 
metastatic or inoperable breast carcinoma to reduce tumor size and subsequently improve breast-conserving surgery rates. 

Biomarker studies performed on excisional specimens may be discordant with those performed on trucut biopsy, moreso 
after neo-adjuvant chemotherapy. There is paucity of data in the literature on whether the primary tumour characteristics, 
hormone receptors and HER2 expression change as a result of chemotherapy. The present case report shows biomarker 
profile alteration in a case of high-grade breast carcinoma. 
Keywords:Neo-Adjuvant Chemotherapy, Breast Carcinoma,Trucut Biopsy. 
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INTRODUCTION 
Breast cancer is the most commonly diagnosed cancer 

in women and is the leading cause of cancer-related 

death amongst women worldwide. Chemotherapy is 

an important treatment modality and has significantly 

improved the survival of breast cancer patients. In 

chemotherapy, neoadjuvant chemotherapy (NAC) has 

become a well-established approach to treat large-

sized or locally advanced breast cancer.1-3 The 

indications for neoadjuvant chemotherapy (NACT) in 
breast cancer have been implemented since 

2006.4 The introduction of neoadjuvant chemotherapy 

in locally advanced breast cancer offered us 

advantages like initiation of early systemic therapy, 

delivery of drugs through intact vasculature, down-

staging of tumors, which makes inoperable tumors 

operable and renders tumors suitable for breast 

conserving surgery.5,6Biomarkers have been applied 

in the detection, screening, diagnosis, and monitoring 

of cancer treatment. Increasing evidence indicates that 

tumor biomarker levels can change following 

neoadjuvant chemotherapy.7 Both NACT and 
adjuvant therapies are mainly based on the assessment 

of three biomarkers on tumor tissue from preoperative 

biopsies worldwide: estrogen receptors (ER), 

progesterone receptors (PR) and HER2 status.8,9 Ki67 

is implemented as a fourth biomarker by the majority 

of European countries in this setting to subdivide 

tumors into five surrogated intrinsic subtypes with 

different prognosis and treatment implications: 

Luminal A-like, Luminal B-like HER2 negative, 

Luminal B-like HER2 positive, HER2-positive non-

luminal and triple-negative.10 

 

CASE REPORT 
A 45 year old female patient presented with 

complaints of lump in right breast since one year, 

progressively increasing in size and associated with 

pain and swelling in the right axilla. Multi-slice 

computed tomography showed carcinoma breast with 

extension and left axillary lymphadenopathy. Bone 

scan showed no evidence of skeletal metastases. Core 

biopsy findings were suggestive of an infiltrating 

ductal carcinoma, no special type with ER/ PR 

negative status.HER2/neu was 3+ and Ki67 was 90%. 

The patient subsequently received four cycles of 
paclitaxel neo-adjuvant chemotherapy before 

resection. We received a right breast specimen grossly 
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measuring 28x14.5x5cm. No skin changes were 

noted. Microscopy showed features of grade3 

infiltrative ductal carcinoma with post chemotherapy 

changes. IHC profile of the tumour cells was triple 

negative and Ki67 was 10%, EGFR and CK5/6 was 

focal positive. The patient is currently on follow up 

and doing well. 

 

 
Figure 1: a and b: Microscopic 

examination(TRUCUT)10x and 40x 
 

 
Figure 2:c and d: Microscopic examination (Tissue 

Section)10x and 40x 

 

 
Figure 3: Immunochemistry 

 

DIAGNOSIS 

Infiltrative ductal carcinoma grade 3 with post 

chemotherapeutic changes 

 

DISCUSSION 

NAC is frequently utilized to treat patients with 

locally advanced breast cancer. Assessment of 

biomarker changes after NAC treatment is critical for 

evaluation of NAC efficiency and should be used to 

tailor the clinical management for breast cancer 

patients.11,12In 2015, recommendations from an 

international working group (BIG-NABCG) 

suggested indeed that a reassessment of hormone 

receptors and HER2 after neoadjuvant therapy should 

be considered only in some cases, such as negative 
results on pretreatment core biopsy and/or no response 

to therapy. Among a cohort of 83 cases, Xian et al. 

reported that 25 (30%) patients demonstrated changes 

in post-NACT biomarker status. Nevertheless, these 

changes impacted the patient management only in 

four (4.8%) patients that were hormone receptor 

and/or HER2 negative before NACT.13Zhou X et al 
did a study to study the effect of NAC on biomarker 

expression and explore the impact of tumor size and 

lymph node involvement on biomarker status changes. 

They collected 107 patients with invasive breast 

cancer who received at least three cycles of NAC. We 

retrospectively performed and scored the 

immunohistochemistry (IHC) of ER, PR, HER2 and 

Ki-67 using both the diagnostic core biopsies before 

NAC and excisional specimens following NAC. 

HER2 gene status was assessed by fluorescence in 

situ hybridization for cases with IHC result of 2+. We 

demonstrated that there was a significant decrease in 
expression of PR (P = 0.013) and Ki-67 (P = 0.000) in 

post-NAC specimens compared to pre-NAC core 

biopsies. In addition, cases with large tumor size (≥ 2 

cm) and cases with lymph node metastasis were more 

frequently to have biomarker changes. Finally we 

studied cases with HER2 status changes after NAC 

treatments in detail and emphasized the nature of 

tumor heterogeneity.14Jin G et al did a study to assess 

the changes in estrogen receptor (ER), progesterone 

receptor (PR), human epidermal growth factor 

receptor 2 (HER2) and Ki-67 expression in breast 
cancer patients after various neoadjuvant 

chemotherapies. Data from 138 locally advanced 

breast cancer patients with histological diagnoses 

were reviewed. Seventy patients (group 1) were given 

4 cycles of 500 mg/m2 cyclophosphamide and 50 

mg/m2 pirarubicin every 21 days. Sixty-eight patients 

(group 2) were given 4 cycles of 500 

mg/m2 cyclophosphamide and 75 mg/m2 docetaxel 

every 21 days. The biomarker changes of the operated 

tumor tissues were compared with the initial core 

biopsies. ER, PR, HER2 and Ki-67 expression 

changed by 28.6%, 22.9%, 17.1% and 54.3%, 
respectively, after neoadjuvant chemotherapy in group 

1 and 16.2%, 22.1%, 13.2% and 70.6%, respectively, 

after neoadjuvant chemotherapy in group 2. There 

were significant differences between the groups 

regarding ER and Ki-67 status changes, and these 

changes can be used to inform treatment strategies.15 

 

CONCLUSION 
Biomarker expression profile may change after 

neoadjuvant chemotherapy because of intertumorand 

also because of intratumor heterogeneity. Careful 
marker profile is essential both for clinical and 

therapeutic prospective.  
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