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Introduction
The neoadjuvant (preoperative) approach to breast cancer is 

established as a therapeutic avenue for selected high-risk breast 
cancers, tumors ≥2 cm and for locally advanced (including initially 
ineligible for resection) disease [1]. The use of neoadjuvant therapy 
offers several clinical advantages. In patients with large tumors, the 
use of neoadjuvant therapy is likely to reduce the tumor size and 
can make patients candidates for surgical resection or can make 
some patients candidates for breast-conserving surgery rather 
than mastectomy. Because the primary tumor remains intact 
during therapy, the neoadjuvant approach allows for monitoring 
of treatment response and discontinuation of inactive therapy in 
the event of disease progression, thus saving the patient exposure to 
potentially toxic therapy [1,2]. Randomized clinical trials have found 
no significant differences in long term outcomes when systemic 
chemotherapy is given before or after surgery [3,4]. Historically, a 
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primary advantage of administering preoperative systemic therapy has 
been to improve surgical outcomes [5]. Results from large clinical trials 
and retrospective reviews indicate that breast conservation rates are 
improved with preoperative systemic therapy [4-6]. In addition, use 
of preoperative systemic therapy may provide important prognostic 
information based on response to therapy. Achieving a pathologic 
complete response (pCR) to neoadjuvant therapy is associated with 
favorable disease-free and overall survival (OS) in early-stage breast 
cancer. The correlation between pathologic response and long-term 
outcomes in patients with early-stage breast cancer is strongest for 
patients with triple- negative breast cancer, less so for HER2-positive 
disease, and least for hormone-positive disease [7-10]. According to 
the NCCN (National Comprehensive Cancer Network) Panel, among 
those with inoperable breast tumors, neoadjuvant systemic therapy is 
indicated in women with locally advanced or inoperable breast cancer 
including those with inflammatory breast cancer; those with N2 and 
N3 regional lymph node nodal disease; and T4 tumors. In patients 
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with operable breast cancer who are clear candidates for adjuvant 
chemotherapy, preoperative systemic therapy may be considered 
if a patient desires breast conserving surgery but the surgery is not 
possible due to the size of the tumor relative to that of the breast, 
with the hope that this will help obtain clear surgical margins at final 
resection [11]. Two studies (NSABP B-18 and NSABP B-27) have 
compared neoadjuvant chemotherapy to adjuvant chemotherapy using 
chemotherapy regimens of AC (doxorubicin+cyclophosfomide) alone 
or AC followed by docetaxel [9]. Both studies demonstrated superior 
DFS (disease free survival) and OS (overall survival) among the patients 
who achieved pCR compared with those who did not, although the 
pCR rate was only 13% to 26%. In the final analysis, however, there 
remained no difference in overall DFS or OS when the chemotherapy 
was administered in the neoadjuvant versus the adjuvant setting [10]. 
Although TNBC (triple negative breast cancer) is associated with a 
less favorable overall prognosis, this subtype of breast cancer is more 
chemo-sensitive and has a greater propensity of achieving a pCR to 
neoadjuvant chemotherapy compared with hormone receptor–positive 
disease [12,13]. Residual disease following neoadjuvant chemotherapy 
in TNBC and HER2- positive disease is associated with a worse DFS 
compared with other subtypes of breast cancer treated similarly. In 
this way, neoadjuvant chemotherapy can be used as a mechanism of 
evaluating tumor biology, disease resistance, and, ultimately, prognosis 
[14]. When neoadjuvant chemotherapy is used, the regimen selected 
should be the same as what would be administered in the adjuvant 
setting, typically consisting of an anthracycline and a taxanes [15]. 
In CALGB 40603study, the addition of neoadjuvant carboplatin 
to anthracycline and taxane-based chemotherapy was evaluated 
in patients with clinical stage II and III TNBC. Rates of pCR in the 
breast and axilla were 41% for standard chemotherapy and 54% when 
carboplatin was added to the  regimen (p=0.0029) [16]. This significant 
improvement in pCR was also achieved when carboplatin was added to 
a more complex neoadjuvant anthracycline and taxane-based regimen 
in patients with TNBC (absolute increase of 20.8%) participating in 
the GeparSixto trial [17]. Despite encouraging results in a population 
in need of better therapies, there are no published data to define the 
efficacy of adjuvant carboplatin regarding its effect on important 
DFS and OS clinical outcomes [17]. The tumor response should be 
routinely assessed by clinical exam during the delivery of preoperative 
systemic therapy. Patients with operable breast cancer experiencing 
progression of disease while undergoing preoperative systemic therapy 
should be taken promptly to surgery. Imaging during preoperative 
systemic therapy should not be done routinely, but may be considered 
if tumor progression is suspected. Imaging prior to surgery should be 
determined by a multi-disciplinary team [10].

Patients and Methods
Design of the Study

This is a retrospective study that included patients who were 
evaluated in Oncology Teaching Hospital/Medical City, during period 
from April 1st 2018 to January 31st 2019. This study was approved by the 
scientific and ethical committee in Iraqi board of medical specialties in 
order to achieve its objective.

Study Population

The patients had been selected from the daily-visit patients to the 
consultation clinics of the Oncology Teaching Hospital. Each patient 
was reviewed and the data were collected and informed consents were 
obtained from all participants. All patients with locally advanced 

operable and non-operable breast cancer were included in this study 
after confirmation of the diagnosis by fine needle aspiration cytology 
(FNA) or core biopsy and exclusion of distant metastases by a routine 
metastatic workup including abdominal ultrasonography, bone scan, 
chest X-ray and computerized tomography.

Sample Collection

Prior to inclusion in this study, patients were assessed both clinically 
and by mammography to verify the tumor size and site and then the 
patients received type of neoadjuvant chemotherapy [NACT]. The 
doses and schedules of drug administration were modified according 
to-the drug toxicity evaluation before each single course. The response 
to NACT was assessed after surgery. The findings were correlated with 
the pretreatment and the preoperative clinical findings. We excluded 
patients who had one or more of the following criteria:

• Metastatic breast cancer

• Patient diagnosed by lumpectomy

Assessment of the Pathological Tumor Response

The histopathological evidence of the chemotherapeutic response 
was graded from the H&E sections on the basis of the parameters used 
in Miller-Payne criteria (MPC) for grading response of solid tumors to 
chemotherapy [18].

According to the (MPC) we have the following:

• pCR (pathological complete response): which is defined as the 
disappearance of all the tumor or DCIS in breast with no invasive 
carcinoma and negative lymph nodes.

• pPR (pathological partial response): which is defined as presence 
of invasive carcinoma with stromal alterations.

• pNR (pathological no response): which is defined as little 
modification in the original tumor appearance.

The invasive carcinomas and the lymph nodes were graded on the 
abovementioned criteria.

The patients were studied according to the following considerations: 
The indication to neoadjuvant chemotherapy. The intrinsic subtypes 
[HR±Her2- (ER+, PgR±Her2-), HR+/Her2+ (ER+, PgR±Her2+), Her2 
enriched (ER-, PgR-/Her2+) and Triple negative(ER-, PgR-/Her2-)]. 
The pathological response [complete pathological response and no 
complete response.

The correlations among these groups and the pathological response 
had been accessed in the study.

Statistical Analysis
Analysis of data was carried out using the available statistical 

package of SPSS-22 (Statistical Package for Social Sciences version 22). 
The response to treatment was found out expressed in number and 
tested by using test of proportions (Pearson’s chi square test, Fischer’s 
exact test and T test whichever was applicable). Statistical significance 
was considered whenever the P value was less than 0.05.

Results
Patient Demographics and Characteristics

Total of 50 female patients, diagnosed with breast cancer were 
recruited in this study, their age ranged from 25 to 71 years, with a 
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Regarding the distribution of cases for age and the pathological 
response table 2: the largest group 32% in age range 45-54 years with 
overall p value <0.001 which was significant, the age was dependent 
factor for the response of tumor to neoadjuvant chemotherapy in similar 
with other studies: Loibl S, et al. (2014) [18], Keskin S, et al. (2011) [19] 
which was significant and in contrast to Chen XS, et al. (2010) [20], Li F, 
et al. (2018) [21] which was not significant. There was inverse relation 
older patient’s response less to neoadjuvant chemotherapy as in Loibl 
S, et al. (2014) [18]. HR±Her2-: table 3 out of 27 HR±Her2- patients, 
21 patients of were recruited for down staging for inoperable breast 
cancer where (77.7%) from HR+/Her2-. 4 Patients were recruited for 
breast conservation (14.8%) of HR±Her2-. As for inflammatory breast 
cancer 4 patients were assigned (7.5%) from HR±Her2-. As for total 
percentage for HR±Her2- about 56.3% that over result reported in Lee 
HJ, et al. (2014) [22] which was 47.3 %, 12.5% for Li F, et al. (2018) 
[21]. HR±Her2+: table 3, 6 patients HR±Her2+ patients, all of them 
were recruited for down staging for inoperable breast cancer. Whereas 
total percentage for HR±Her2+ about 12.5% that approximate to result 
reported in Hee Jin Lee et. al [19] which was 12.3% and less than that 
for Lee HJ, et al. (2014) [22] which was 56% Her2 enriched: table 3 
out of 8 Her2 enriched patients, 5 patients of were recruited for down 
staging for inoperable breast cancer (62.5%) from Her2 enriched, one 
patient was recruited for breast conservation (12.5% of Her2 enriched) 
and for inflammatory breast cancer, 2 patients were assigned (25% of 
Her2 enriched). Whereas total percentage for Her2 enriched about 16.6 
% that slightly over result reported in Hee Jin Lee et. al [19] which was 
13.4% and 17.4% for Fang Li et al [23].

Triple Negative: table 3 out of 7 of triple negative patients, 7 patients 
for down staging for inoperable breast cancer were recruited (100%) 
from triple negative, whereas total percentage for triple negative about 
14.6% that below result reported in Lee HJ, et al. (2014) [22] which 
was 27 % and slightly more than that for Li F, et al. (2018) [21] 13.6% 
In this study table 4 pCR occurred in about 27.1% of included patients 
compared to 7.9% reported by El-Didi MH, et al. (2000) [23], 16.2% for 
Li F, et al. (2018) [21].

HR±HER-: Table 3 and table 4 (29.6%) of patients with pCR, 
(70.4%) of patients with non pCR while. While HR±HER+: (16.7%) 
of patient with pCR, (83.3%) patients with non pCR. Her2 enriched: 
(12.5%) of patient with pCR, (87.5%) patients with non pCR. As for 
Triple negative: (42.9%) of patients with pCR, (57.1%) of patients with 
non pCR.

The P-value was 0.54 which was not significant the response 
of tumor to neoadjuvant chemotherapy was not dependent on the 
intrinsic subtypes of treatment in contrast to Lee HJ, et al. (2014) [22], 
Li F, et al. (2018) [21], Goldstein NS, et al. (2007) [24], Chen XS, et al, 
(2010) [21], Prat A, et al. (2015) [25] which was significant.

According to cT stage and ypT table 5 cT1: 6 patients (13.6%) were 
recruited, 4(66.7%) of them became ypT0 while 2(33.4%) of them still 
ypT1. cT2:10(22.7%) patients were recruited, 5(50%) of them became 
ypT0, 4(40%) of them became ypT1 while one(10%) patient still with 

mean of 47.9 ± 11.5 years. The distribution of patients regarding 
Demographics and Characteristics summarized in the table 1.

In the current study the pCR in 28% of the patients while non pCR 
in 72% of them as showed in table 2, regarding the age most of the 
patients between 45-54 years as showed in table 2, p-value was <0.001 
which was significant.

Indication of Neoadjuvant Chemotherapy

In the current study patients had been grouped into four categories 
according to the intrinsic subtypes, among HR±Her2-, HR±Her2+, 
Her2 enriched and Triple negative which was available in 48 patient’s 
data only. The indications for neoadjuvant chemotherapy summarized 
in table 3.

Correlation of intrinsic subtypes of breast cancer with 
pathological response

Data about 48 patients in regards of the intrinsic subtype was 
available. The response of different intrinsic subtypes to neoadjuvant 
chemotherapy is summarized in table 4 which shows non- significant 
differences with p-value 0.54.

Correlation of clinical pretreatment tumor size (cT) stage 
with pathological residual tumor (ypT) 

Data about cT was available in only 44 out of 50 patients and 
summarized in table 5 showing a p value of 0.001. 

Discussion
This retrospective study included 50 female patients with a mean 

age of 47.9 ± 11.5 years, a population comparable to that included by 
other studies [19-26].

Patients pCR Non-pCR Total
age <45 11(61.1%) 7(38.9%) 18(36%)

≥45 3(9.3%) 29(90.7%) 32(64%)
Histopathology IDC 12(26.6%) 33(73.4%) 45(90%)

Non-IDC 2(40%) 3(60%) 5(10%)
Hormonal state +ve 9(27.2%) 24(72.8%) 33(68.7%)

-ve 4(26.6%) 11(73.4%) 15(31.3%)
Her2 state +ve 2(14.2%) 12(85.8%) 14(29.1%)

-ve 11(32.3%) 23(67.7%) 34(70.9%)

Table 1: Demographics and characteristic of the patients.

Patients age pCR Non-pCR Total P value
25-34 4(80%) 1(20%) 5(10%) <0.001
35-44 7(54%) 6(46%) 13(26%)
45-54 2(12.5%) 14(87.5%) 16(32%)
55-64 1(10%) 10(90%) 11(22%)
65-74 0 5(100%) 5(10%)
Total 14(28%) 36(72%) 50(100%)

Table 2: Distribution of patients regarding age and pathological response.

Indication for Chemotherapy HR±Her2- No.(%) HR±Her2+ No.(%) Her2 enriched No.(%) Triple negative No.(%) Total
Down staging
For inoperable

21(77.7) 6(100) 5(62.5) 7(100) 39(81.3)

Breast conservative
surgery

4(14.8) 0 1(12.5) 0 5(10.4)

Inflammatory 2(7.5) 0 2(25) 0 4(8.3)
Total 27(56.3) 6(12.5) 8(16.6) 7(14.6) 48(100)

Table 3: Shows Distribution of intrinsic subtype categories and the indication for neoadjuvant treatment.
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ypT2. cT3:9(20.4%) patients were recruited, no one of them became 
ypT0, 4(44.4%) of them became ypT1, 3(33.3%) of them became ypT2 
while 2(22.2%) of them still with ypT3. cT4:19(43.3%) patients were 
recruited, 4(21.1%) of them became ypT0, 4(21.1%) of them became 
ypT1, 6(31.6%) of them became ypT2, 3(15.8%)of them became ypT3 
while 2(10.5%) of them still with ypT4.

Regarding the correlation p-value was 0.001 which was significant; 
the response of tumor to neoadjuvant chemotherapy is dependent to 
the pretreatment size of the tumor similar to Lee HJ, et al. (2014) [22], 
Li F, et al. (2018) [21] and in contrast to Chen XS, et al. (2010) [20] 
which not significant. The difference in intrinsic subtypes response to 
neoadjuvant chemotherapy may attributed to difference in number of 
patients whom included in the different studies and racially difference 
(64 in our study in contrast to 351 for Lee HJ, et al. (2014) [22] Korean 
study, 264 for Li F, et al. (2018) [21] Chinese study, 68 for Goldstein NS, 
et al. (2007) [24], American study , 560 for Chen XS, et al. (2010) [20] 
Chinese study, 38 for El-Didi MH, et al. (2000) [23] Egyptian study).

Conclusion
In conclusion, no major differences were found regarding the 

response of breast cancer to neoadjuvant chemotherapy in correlation 
to intrinsic subtype but the response to neoadjuvant chemotherapy is 
dependent to the age of the patients and their pretreatment tumor size 
(elderly patient’s response less to chemotherapy and small size tumor 
response better).  
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