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Abstract
Background: More than half of patients with breast cancer were diagnosed with locally advanced stages
of the disease (54%). This study aimed to explain the pathological response received with neoadjuvant
chemotherapy (NACT) according to the molecular classi�cation of breast cancer in patients with locally
advanced tumors.

Methods: One hundred one patients with locally advanced breast cancer treated with neoadjuvant
chemotherapy were analyzed. Patients were classi�ed into �ve molecular subtypes based on the pro�le
of the estrogen receptor, progesterone receptor, HER2, and Ki-67. We determined associations between
pathologic complete response and molecular subgroups.

Results: Most patients had luminal A tumors (n:28, 27.7%). The overall rate of pathological complete
response (pCR) was 34.7% (n:35). Tumors that presented the highest rate of pCR were pure HER2-
positive, at 60% (n:6; OR, 3.2; 95% CI, 0.8–12.2). According to logistic regression analysis, the factors
affecting pCR were HER2 positivity and clinically positive axilla before NACT. Luminal A tumors had a
signi�cantly lower pCR rate. (7.1%,p: 0.001). Despite the low pCR rate, luminal A tumor survival was the
best subgroup (p< 0.001). However, there was no difference between EFS and OS according to pCR in any
molecular subgroups.

Conclusion: Pathological complete response is directly related to the subtypes of breast cancer. A high
rate of complete pathological response is observed in the pure HER2-positive group. However, EFS and
OS were not statistically signi�cant in patients with and without pCR.

Introduction
Neoadjuvant chemotherapy is an option for patients with early and advanced breast cancer when an
indication for chemotherapy is given. The main goal in patients given neoadjuvant chemotherapy(NACT)
is to provide a complete pathological response(pCR) [1]. The pathological response of breast cancer to
neoadjuvant chemotherapy is a prognostic indicator for long-term disease-free and overall survival [2].
Pathological complete response means that invasive tumor does not remain microscopically in the breast
tissue after neoadjuvant chemotherapy. Pathological complete response is observed in 10-40 % of breast
cancer patients [3]. Many factors affect this different ratio. Incidence and prognostic impact of pCR vary
among breast cancer subtypes. Molecular subtypes of breast cancer give different responses to
neoadjuvant chemotherapy [4]. Breast cancer is divided into �ve signi�cant molecular subtypes based on
the absence or presence of molecular markers for estrogen or progesterone receptors and human
epidermal growth factor 2(ERGF2 or HER2). Hormone receptor-positive/HER2 negative (70% of patients
have included two subtypes (Luminal A had low Ki-67 score, luminal B had high Ki-67 score), pure HER2-
positive (15%-20%), and triple-negative (15%) [5]. In our study, to differentiate luminal A and luminal B
HER2-negative tumors, the cutoff point for the Ki-67 marker was 15%. Luminal A subtype responds poorly
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to chemotherapy, but its prognosis is the best among others. A triple-negative tumor has the worst
prognosis. Fortunately, triple-negative breast cancer has a higher response to chemotherapy [6]. 

There are several histopathological classi�cations to categorize the tumor response to NACT [7]. We use
the Miller-Payne grading (MPG) system to determine the pathological response of NACT. In our
pathologist's opinion Miller-Payne histological grading system was most useful. MPG provides a �ve-step
scale based on tumor cellularity in the lumpectomy or mastectomy specimen compared with the
pretreatment core biopsy. MPG is divided into �ve grades. Grade 1, pathological no response(pNR); grade
2, minor loss of cellularity (30%) grade 3, estimated 30%–90% reduction in tumor cells; grade 4, 90% loss
of tumor cells; and grade 5, correct pathological response(pCR) means no invasive carcinoma but ductal
carcinoma in situ may be present [8].

This study aimed to determine the pathological response and prognosis following neoadjuvant
chemotherapy in the molecular subtypes of breast cancer in patients with locally advanced tumors
treated within Istanbul University-Cerrahpaşa, Cerrahpaşa Medical Faculty Oncology Department. 

Methods
Ethics approval was obtained from Istanbul University Cerrahpaşa-Cerrahpaşa Medical Faculty, Turkey, at
the beginning of the study. We evaluated 101 patients diagnosed between 2016 and 2020 by true-cut
biopsy and treated with NACT followed by surgical management. Patients who progressed to clinical
stage IV, those who for some reason did not receive surgical management after neoadjuvant therapy, and
patients whose pathology report cannot be reached were excluded (�gure 1). We obtained information
about the clinic and demographic data of all enrolled patients from the hospital database. The variables
analyzed in our study were age, body mass index, menopausal status, histopathological characteristics
of the biopsy, initial clinical stage of the disease, NACT regimen received, clinical response, type of
surgical management, pathological response according to Miller-Payne grading, adjuvant treatment if
offered, presence of recurrence and disease progression, overall survival. 

The NACT regimens comprised 5-�uorouracil, epirubicin, and cyclophosphamide and docetaxel (FEC-T); F
600 mg/m2 intravenously on day 1, E 60 mg/m2 intravenously on day 1, and C 600 mg/m2 intravenously
on day 1, repeated every 21 days for 4 or 6 cycles. Patients who received four cycles of FEC received an
additional four cycles of docetaxel 75 mg/kg); adriamycin, cyclophosphamide, and docetaxel or weekly
paclitaxel (ACT, A 60 mg/m2 intravenously on day 1, C 600mg/m2 intravenously on day 1 for four cycles
after that T 75mg/m2 intravenously on day 1 for four cycles of weekly paclitaxel for 12 weeks. Patients
with HER2-positive H 6 mg/kg, following 8mg/kg loading dose intravenously on day 1, repeated every 21
days). Trastuzumab(H) was given as adjuvant therapy for four cycles in HER-2 positive cases (ACTH or
FEC-TH). 13 cycles were given after the operation. In recent years, pertuzumab has been used in
neoadjuvant therapy in HER2-positive patients, and six patients were able to receive pertuzumab in
addition to trastuzumab (ACTHP). Carboplatin AUC2 weekly treatment was added to the ACT regimen in
some patients with the triple-negative subtype. Twenty-three patients underwent eight ACT cycles; �ve
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patients received ACT-H, two patients received ACT plus carboplatin, six patients received six cycles FEC,
forty patients received FEC-T, and fourteen patients received FEC-TH chemotherapy regimens. Three
patients who were not eligible to take anthracycline received docetaxel and trastuzumab, and two
patients received only weekly paclitaxel.

Lumpectomy or mastectomy was performed in patients whose neoadjuvant chemotherapy was
completed. The axillary approach was divided into two groups as sentinel lymph node biopsy or axillary
curettage. The patients were divided into �ve groups according to their molecular subtypes after
operation: Luminal A, Luminal B HER2-negative, Luminal B HER2-positive, Pure HER2-positive, Triple
negative. Luminal A tumor ER, PR positive, HER2 negative, Ki-67 less than 15%, Luminal B ER, PR positive,
Ki-67 above 15% were de�ned. Luminal B itself was examined in 2 groups: HER2 positive and HER2
negative. Pure-HER2 is ER, PR negative, HER2 positive; triple-negative ER, PR, HER2 negative subgroups.
He de�ned the cut-off value as 1% to mean ER and PR positive. A positive Ki-67 �nding was de�ned
as >15%, and a negative �nding was de�ned as≤15%. HER2 scores of 0 and 1+ were considered harmful,
3+ was means HER2-positive. When a score of 2+ was found, additional �uorescent in situ hybridization
testing was performed to determine the HER2 gene ampli�cation status. 

Statistical analysis
SPSS 15.0 for Windows program was used for statistical analysis. Descriptive statistics; numbers and
percentages were given for categorical variables, and numerical variables were given as mean, standard
deviation, minimum, maximum, median, interquartile range. The rates in the groups were compared with
the Chi-Square Test. When the numeric variables did not meet the normal distribution condition, more
than two independent group comparisons were made using the Kruskal Wallis Test. Two independent
group comparisons were made with the Mann-Whitney U Test. In more than two groups, subgroup
analyses were performed with Mann Whitney U Test and interpreted with Bonferroni correction. Two
independent group comparisons of the numerical variable satisfying the normal distribution condition
were compared with Student's t-test. Logistic Regression Analysis analyzed determining factors.
Statistical alpha signi�cance level was accepted as p<0.05. The EFS and OS functions were determined
with the Kaplan-Meier estimator.

Results
One hundred thirty-�ve patients who received neoadjuvant chemotherapy between January 2016 and
January 2020 were included in our study. Of the 135 patients with received neoadjuvant treatment, 34
patients were excluded for the following reasons: 20 (14%) patients had missing data, 9(8%) patients
were restaged because of distant metastasis, and 5 (4%) patients were withdrawn for surgery. 

In total, 101 patients were included (median age, 46,7±10,9 years; range, 24–73); 55.4% (n:56) of the
patients were premenopausal, 33.7% (n:34) of the patients were postmenopausal. The tumor was located
in the left breast in 59 (58.4%) patients, in 41(40.6%) in the right breast, and in the bilateral breast in
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1(1%) patient. There was no signi�cant correlation between age, menopausal status, tumor location, and
complete pathological response.

We examined the patients in �ve groups according to their body mass index. Mean body mass index 27.9
± 5.4 (range 17-43). There was no difference between those with and without a complete pathological
response (p: 0.23). 

Most patients were classi�ed in clinical stage IIIB (30.7%, n = 31) in clinical stage. The most frequent
tumor histological type was the invasive ductal carcinoma identi�ed in 85 patients (84.2%). 51 (50.5%)
patients had size T2 tumors, and 48(47.5%) patients had clinical N2. The most common histological
grade 2 tumor was found in true-cut biopsies (60.4%, n =61). (table1)

Patients were divided into �ve groups according to molecular subtypes. Luminal A tumors were 27.7% of
cases, with 28 patients; luminal B HER2-negative was described in 25 patients (24.8%); 10 patients
presented pure HER2-positive tumors (9.9%); and the triple-negative tumors reached 18.8%, with 19
patients, luminal B HER2 positive was 18.8%, with 19 patients. 

The overall pCR rate was 34.7% (n = 35). The distribution of patients' pathological response assessment
according to the MPG system was as follows: n:2(1.9%) in MPG 1, n:35 (34.7%) in MPG 2, n:16 (15.8%) in
MPG 3, n: 13 (15.8%) in MPG 4 and n:34(%34.7) in MPG 5. MPG 5 represents the pCR. Taking luminal A
tumors as a reference category, it was found that tumors with the highest pCR rate were pure HER2-
positive tumors, at 60% (n=6; OR, 3.2; 95% CI, 0.8–12.2). pCR was 57.8% (n=11; OR, 3,3; 95% CI, 1.1–9.2)
in Luminal B HER2-positive tumor, 44% (n=11; OR, 1.7; 95% CI, 0.6–4.2) in Luminal B HER2-negative
tumor, and 21% (n=5) in triple-negative tumor (table 2). Luminal A (7.1%) had the lowest pathological
complete response rate (p: 0.001). According to univariate logistic regression analysis, complete response
was 93% less in Luminal A tumors (OR, 0.072; 95%CI, 0.015-0.34).

The axilla was clinically positive in 88.6% of the 35 patients with the complete pathological response. A
�ne-needle aspiration biopsy con�rmed each patient with clinically positive axilla. According to the
univariate regression analysis, invasive tumor in the axilla positively affects the chemotherapy response
(p: 0.043, OR: 3.69; 95% CI 1.0-13.1). It was observed that 57% of the patients with clinically positive axilla
were in the group with a high response. (Luminal B HER2 positive, luminal B HER2 negative, and pure
HER2-positive groups).

The highest rate of pCR was evidenced in grade 3 tumors, at 46.2% (n = 18). However, no signi�cant
relationship was found between molecular subtypes and pathological complete response and grade (p:
0.67). 

The index Ki-67 in the entire patient population was found to be 39.4 ± 24.9 (range 5-90). The median
index of Ki-67 was 40 (range 30-60) in patients with the complete pathological response and 30 (15-60)
patients with no complete pathological response. There was no statistically signi�cant difference
between the two groups (p:0.06).
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Anthracycline-based chemotherapy was the most administered neoadjuvant therapy ( n= 96, 95 %).
Taxane-based chemotherapy was given to 5(5%) patients who could not receive anthracycline.
Trastuzumab was added to the treatment in positive patients for HER2( n=22, 28.8%). Pertuzumab +
trastuzumab was used in 6 patients. Carboplatin is added to 2(2%) treatments with triple-negative
tumors. The adriamycin + cyclophosphamide – taxane (ACT) regimen achieved the highest pCR rate,
29.9% (n:26), and ıt was similar to FEC and FETCH. Adjuvant chemotherapy was administered to 9 (8.9%)
patients and most of them with triple-negative tumors (n:7, 77%) with evidence of residual tumor in the
surgical specimen. Capecitabine was the most preferred in adjuvant therapy. (n:5, 56%). In the adjuvant
treatment, docetaxel was preferred for the patients who did not receive taxane-based therapy in
neoadjuvant therapy (n: 4, 44%). All of them with positive hormone receptors received adjuvant hormone
therapy (n:73, 74.3%) and 91%(n:90) of patients received adjuvant radiotherapy. The most preferred
hormonotherapy was letrozole, as 34% of the patients were postmenopausal (table 3).

Clinical response was given to neoadjuvant therapy. The majority of patients with clinical responses were
constituted (n:89, 88,1%). 35 (39.2% clinically responding patients also had a complete pathological
response.

Lumpectomy management was performed in 22.8% (n:23) of patients, and mastectomy was performed
in 78 (77.2%) patients. Because their tumors were locally advanced, 80 patients (79.2%) were taken to
axillary lymphadenectomy. Sentinel lymph node biopsy was performed in 21(20.8%) patients. Invasive
ductal carcinoma accounted for the majority of all tumors. (n:85, 84%). The pathological complete
response rate in ductal carcinoma was 37% (n:31) (table 3). The complete pathological response could
not be achieved in any tumors with clear cell, metaplastic, neuroendocrine, and squamous
differentiation. 

Tumor markers were examined before and after neoadjuvant in the patient. The initial CEA level was 3.00
± 1.94 (in the range of 0.5-9), and the Ca15.3 level was 28.3 ± 23.1 (6-184). After neoadjuvant therapy, the
CEA level was 1.81 ± 1.16 (range 0.3-5), and the Ca15.3 level was 14.9 ± 8.7 (range 3.4-60). The mean
initial CEA of the pure HER2-positive group was signi�cantly higher in the subgroup analysis than
Luminal B HER2-positive groups (p: 0.003). However, there was no signi�cant difference between initial
tumor marker and post-neoadjuvant tumor marker in groups with and without complete pathological
response.

The overall recurrence rate (local and distant) was 14% (n = 14), and the median recurrence time of 24
months (6–44 months) with a follow-up of 60 months. Local or regional recurrence was n:3 (21%), and
the number of distant metastases was n = 11 (79%). Two of the patients (67%) with local recurrence were
triple-negative. The other patient was Luminal B HER2-positive. None of the patients with local recurrence
had a complete pathological response. The pathological response of all these patients was MPG 2. The
molecular subtype that determined the most relapses was luminal B HER2-positive, at 36% (n = 5),
followed by the triple-negative at 29% (n = 4), luminal B HER2-negative,21% (n:3), and pure HER2-positive
presented two cases (14%). Of the 11 who developed distant metastases, 36% (n = 4) had a complete
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pathological response. Most recurrences (71.5 %; n = 10) occurred in patients in that no pathological
response was obtained (table 4). The most common site of metastasis was the �rst bone (7%), the
second lung (6%). 

A total of 5 deaths were documented, describing 5% of the total patients, with a median follow-up time of
19 months (6–31 months). Among these, the number of patients who died despite a complete
pathological response was n: 2 (40%). Two of these patients were HER2-positive. Luminal A subtype had
signi�cantly higher overall survival (p< 0.001). EFS and OS according to pCR in molecular subgroups
were evaluated with non-parametric Kaplan-Meier estimator. However, there was no difference between
EFS and OS according to pCR in any molecular subgroups.

Table 1. Demographic and clinical characteristics of patients 
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Characteristics Total of patients (n = 101), n (%)

Median age (range), yr  46,7±10,9(24-73) 
 

Menopousal status

   Premenopousal

   Perimenopousal

   Postmenopousal

 

56(55,4)

11(10,9)

34(33,7)

 

Body mass index, kg/m2 

   Low weight (<18) 

   Normal (18–25) 

   Overweight (25.1–29.9) 

   Class I obesity (30–34.9) 

   Class II obesity (35–39.9) 

   Class III obesity (>40) 

 

1(1,0)

35(34,7)

28(27,7)

28(27,7)

5(5,0)

4(4,0)

 

Tumor histology

   Ductal carcinoma

   Lobuler carcinoma

   Others

 

85(84,2)

3(3,0)

13(12,8)

 

Tumor localization

   Left

   Right

  Bilaterale

 

59(58,4)

41(40,6)

1(1,0)

 

Tumor size

   T1

   T2

   T3

 

13(12,9)

51(50,5)

15(14,9)
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   T4 22(21,8)

Lymph node involvement 

   N1

   N2     

   N3

 

30(29,7)

48(47,5)

23(22,8)

Clinical stage

   1

   2A

   2B

   3A

   3B

   3C

 

4(4,0)

16(15,8)

7(6,9)

23(22,8)

31(30,7)

20(19,8)

Tumor grade

   1

   2

   3

 

1(1,0)

61(60,4)

39(38,6)

Estrogen receptors

   Positive

   Negative

 

74(73,3)

27(26,7)

Progesterone receptors 

   Positive

   Negative

 

68(67,3)

33(32,7)

Human epidermal growth factor 2 

   Positive

   Negative

 

29(28,7)

72(71,3)

Ki-67

   ≤ 15

   > 15

 

30(29,7)

71(70,3)
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Table 2. Miller-Payne grade 5 (pCR) with molecular subtypes

Moleculer subtypes Total pCR Non-pCR P-value

  n % n % n % 0.001

Luminal A 28 27,7 2 5,7 26 39,4  

Luminal B/ HER2+ 19 18,8 11 14,3 8 12,1  

Luminal B/HER2- 25 24,8 11 31,4 14 21,2  

Pure HER2+ 10 9,9 6 17,1 4 6,1  

Triple negative 19 18,8 5 14,3 14 21,2  

 

Table 3. Treatments administered to patients 
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Treatment  Total of patients, n(%)  

Neoadjuvant chemotherapy regiment (n:101)

   FECT

   ACT

   FECTH

   FEC

   ACTHP

   ACTH

   ACTK

   Others

 

40(39,6)

23(22.8)

14(13,9)

6(5,9)

6(5,9)

5(5)

2(2)

5(5)

 

Surgical treatment

   Mastectomy

   Conserving surgery

   

 

 

78(77,2)

23(22,8)

 

Axillary approach

Axillary dissection

   SLNB

   

 

80(79,2)

21(20,8)

 

Adjuvant treatments received

   Hormonotherapy

   Chemotherapy

   Radiotherapy

 

73(73)

9(8,9)

91(90)

 

Table 4: Frequency of recurrence and metastasis by molecular subtypes
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Recurrence Luminal
A

Luminal
B/HER2-

Luminal B/
HER2+

Pure
HER2+

Triple
negative

Total
(n:14,%14)

0 3(21) 5(36) 2(14) 4(29)

Local

 (n:3, 21%)

0 0 1(33) 0 2(67)

Distant 

(n:11, 79%)

0 3(27) 4(36) 2(18) 2(18)

 

Discussion
In 2020, there were 2.3 million women diagnosed with breast cancer and 685 000 deaths globally.
According to statistical data, approximately 54% of these patients are locally advanced [9]. Neoadjuvant
chemotherapy is the standard treatment for locally advanced breast cancer. It is also recommended for
breast-conserving surgery and minimal axillary lymph node dissection in early-stage breast cancer[10].
However, the �rst aim of neoadjuvant treatment is to downstage the disease and render in-operable
tumors resectable. The pathological target in neoadjuvant therapy is the complete pathological
response(pCR) [11]. pCR is a prognostic factor and linked to a better overall survival (OS) and event-free
survival (EFS)[12]. The most important factor affecting the complete pathological response is the a�nity
of the tumor to neoadjuvant therapy. The neoadjuvant chemotherapy sensitivity of the tumor is different
in molecular subtypes[13]. Molecular subtypes are divided into �ve main groups depending on the
presence or absence of estrogen, progesterone, HER2 receptor, and the percentage of Ki-67[14]: Luminal
A, Luminal B HER2-negative, Luminal B HER2-positive, Pure HER2-positive, Triple-negative or basal-like.
Luminal A tumors are represented in 30-40%, luminal B HER2-negative tumors 20-30%, HER2-positive
tumors (pure HER2-positive and Luminal B) 15-20%, and triple-negative tumors 15-20%. In our data, the
incidence of subtypes was similar. However, luminal A tumor was less than the literature, with a rate of
27.7%.

Pathologic responses of primary breast tumor were evaluated according to the Miller-Payne grading
system, which de�nes pCR as the absence of invasive and in situ carcinoma in the breast and axillary
nodes (ypT0/ypN0) [15]. The clinical trials have shown that the complete pathological response is related
to good treatment results[16]. In recent years, factors predicting complete pathological response were
investigated. ER, PR levels, HER2 status, tumor grade, molecular subtype, perineural invasion, vascular
invasion, Ki-67, and tumor size could not be fully correlated with pathological response[17]. Grade 5 in the
MPG system was considered to complete pathological response. In our study, the number of patients with
complete pathological responses was 35. (34.7%). In the 101 patients, pathological complete response
rates for primary tumour in luminal A, luminal B/HER2-, luminal B/HER2+, pure HER2-positive, and triple-
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negative disease were 7.1%, 44.0%, 57.8%, 60.0%, and 21.0%, respectively. In other words, the group with
the highest pathological response rate was pure HER2 positive, and the group with the lowest was
luminal A (%7,1). pCR rate was signi�cantly lower for luminal A tumor (P=0.001). Even if the pathological
complete response rate of luminal A tumors is low, survival rates are high. No local recurrence or death
was observed in any of the Luminal A tumors in our data. Although luminal A tumors respond less to
chemotherapy, the positivity of ER, PR, and low Ki-67 level is associated with a good prognosis [18]

The pathological complete response rates in lymph nodes of luminal A, luminal B/HER2-, luminal
B/HER2+, pure HER2-positive, and triple-negative disease were 14.3%, 52.0%, 89.5%, 60.0%, and 47.4%,
respectively. There was a statistically signi�cant difference in axillary response rates in the molecular
subtype groups(p<0.001). 

HER2-positive tumors are known for their aggressive behavior. In the study of Buzdar et al., the pCR rate
for HER2-positive tumors was given as 66.7%[19]. Our study examined the HER2-positive tumors in 2
categories: Luminal B HER2-positive and pure HER2-positive. Pathological complete responses of these
two subgroups were compatible with the literature, 57.8%, and 60%, respectively. When the patients with a
pathologically complete response and those who did not were compared, a signi�cantly higher HER2-
positivity was found at complete responders (p = 0.017). Anti-HER2 treatments contributed to this critical
response in neoadjuvant therapies. In a meta-analysis by Antonis et al., they determined that the addition
of trastuzumab in HER2-positive breast cancer in the neoadjuvant setting improves the probability of
achieving higher pCR[20]. In addition, clinical studies have shown that the use of dual HER2 blockade
(pertuzumab + trastuzumab) in neoadjuvant therapy further increases the pCR rate[21]. Clinical studies
have shown that neoadjuvant chemotherapy with trastuzumab plus pertuzumab increases the pCR rate
compared with trastuzumab alone, resulting in about 50-70% pCR rate[22]. In our data, pCR was observed
in all six patients who received dual HER2 blockade. The low number of patients given pertuzumab is that
it was not paid by health insurance before 2019.

Triple-negative tumors are also tumors with an aggressive course. However, it has a high sensitivity to
chemotherapy. Neoadjuvant chemotherapy is seen as the standard treatment for triple-negative and
HER2-positive tumors. In the study of Sharma et al., 35-55% pCR was seen with neoadjuvant cytotoxic
chemotherapy in triple-negative tumors[23,24]. In the GeparSixto study, 53.2% pCR was obtained by
adding carboplatin to neoadjuvant therapy in triple-negative tumors[25]. In our study, the rate of pCR in
triple-negative tumors was much lower than in the literature (21%, n:5). The neoadjuvant treatment of
patients with a complete response was combined-based therapy with anthracycline and a taxane (FEC,
ACT, or FECT). Carboplatin was added to the treatment of only one of these patients. When all triple-
negative patients were examined, there were already only two patients to whom carboplatin was added to
their treatment. In other words, 50% of the patients who added carboplatin in our study gave a complete
response.

Luminal A tumor is the least chemosensitive; our study achieved pCR rates of 7,1% (n:2). In the study of
Collins et al., 114 patients with Luminal A tumor had a pCR rate of 7.9%[26]. In Collins et al. study,
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patients with complete pathological responses were patients with high-grade tumors and weak PR
expression. In our study, the tumor grade of 2 patients with complete pathological response was two, and
the PR expression percentage was below 10%. Similar results were obtained for luminal A tumors in the
14000 diseases neoadjuvant study of Haque et al. The rate of pCR in patients with luminal A tumor was
found to be 0.03%. However, in the 5-year overall survival analysis, Luminal A tumors are much better
than other subtypes. (98.2%) [27]. This shows that the survival of luminal A tumors is quite good,
although they do not give a complete pathological response. In our study, no recurrence was observed in
any patient with luminal A tumor despite the low pCR rate.

In our data, the second-highest pCR rate was in Luminal B HER2-positive tumor (%57,8). In the study of
Wang et al., The rate of pCR was 13.4% in patients with Luminal B tumors. However, Wang et al. showed
that patients with a high Ki-67 index above 40% had a better pathological complete response and
recurrence-free survival[28]. A meta-analysis of 6793 patients by Tao et al. showed Ki-67 labeling index is
a predictive marker for a complete pathological response to neoadjuvant chemotherapy in breast
cancer[29]. In our data, the median index of Ki-67 of all patients with a complete pathological response
was 40% (30-65), and the median index of Ki-67 for those who did not have a complete pathological
response was 30 (15-60). There was no statistically signi�cant difference between the two groups
(p:0.06). However, when patients with luminal B tumors were examined separately, the median index of
Ki-67 was 41.7 (range 10-80). The high Ki-67 value of our patients with luminal B tumors may have
contributed to a better response to neoadjuvant chemotherapy.

In our data, patients with complete pathological response had a high rate of clinical axilla positivity
before neoadjuvant chemotherapy (88.6%, p: 0.043, OR: 3.69; 95% CI 1.0-13.1). Samiei et al. showed that,
on the contrary, patients with clinically negative axilla achieved a higher rate of complete pathological
response in ER+HER2+, ER-HER2+, and triple-negative subtypes[30]. All patients with clinically positive
axilla were in the luminal B HER2-positive and pure HER2-positive groups in our study.

Patients with grade 3 tumor differentiation constituted 38.6% of the entire population (n:39). The grade 3
group had the highest rate of pCR (n:18, 46.2%). Diaz-Casas et al. reported the pCR rate as 21.3% in grade
3 tumors[31]. In the study of Jarzab et al., the pCR rate was reported as 30.9% in patients with grade 3
nuclear differentiation[32].

Pathological complete response is associated with the neoadjuvant chemotherapy regimen.
Anthracycline-based chemotherapy regimens form the basis of treatment. ACT regimen achieved the
highest pCR rate, 29.9% (n = 26), and ıt was similar to FEC and FETCH. In recent years, pertuzumab has
been added to the treatment of HER2-positive tumors along with trastuzumab. In addition, carboplatin
was added to the anthracycline and taxane regimen in triple-negative tumors. However, since the number
of these patients was small in our study, the effects of pertuzumab and carboplatin on pCR could not be
reported.

There was a signi�cantly higher EFS and OS difference in the Luminal A subtype compared to the other
molecular subtypes. (p < 0.001) However, the complete pathological response did not affect survival in
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Luminal A tumor. This can be explained by the low chemosensitivity of Luminal A tumors. Fortunately,
long survivals have been achieved with the increase in hormone therapy options over the years. The HER2
positive group had a high pathological complete response. However, this situation was not re�ected in
EFS and OS in our patient population. Regardless of the subgroup, when the patients were divided into
two groups as pathological complete response and non-responder and OS analysis was performed, there
was no signi�cant difference in survival between the two groups(p:0.06). However, the short follow-up
period in our study may have prevented us from seeing a signi�cant difference. We hope that with a
larger patient group and a more extended follow-up period and with the use of new neoadjuvant
treatment regimens we can distinguish between pathologically responding and non-pathological
subgroups.
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