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Purpose: To retrospectively analyze the efficacy and toxicity of epirubicin plus cyclopho-
sphamide followed by docetaxel (EC-D) and epirubicin plus cyclophosphamide followed by 
paclitaxel (EC-P) efficacy as neoadjuvant chemotherapy regiments by pathological complete 
response (pCR) in this study.
Methods: In total, 455 patients diagnosed with breast cancer who received NAC from 
January 2014 to January 2019 were enrolled. Of which, 109 patients received EC-D (E: 90, 
C: 600, D: 80, all in mg/m2) and 346 were treated with EC-P (E: 90, C: 600, D: 175, all 
in mg/m2). Efficacy of NAC regimens was evaluated by pCR, and the toxicity was studied. 
Chi-squared test was used at p=0.05.
Results: In EC-D, 11 patients received ypT0/isN0, and 6 of them got ypT0N0. 
Analogously, 67 patients receiving received EC-P obtained ypT0/isN0, and 43 people of 
them acquired ypT0N0. The rate of pCR in EC-P was higher than EC-D. Patients with ER 
(-), PR (-), Her-2 (+) and high Ki-67 index were easier to were more likely to acquire 
pCR. Two pCRs were described, the pCR of NAC differed according to the definition. In 
terms of side effects, there was no significant difference in platelet and urea, but the 
decrease of hemoglobin and creatinine levels after EC-P treatment was more significant 
than that after EC-D treatment.
Conclusion: The efficacy of EC-P is better than EC-D if pCR is to be determined as 
a surrogate end-point for prognosis. The patients with anemia or renal insufficiency who 
need to receive NAC should choose EC-D.
Keywords: neoadjuvant chemotherapy, pathological complete response, EC-D, EC-P, 
toxicity of anticancer drugs

Introduction
Breast cancer is the most common tumor in women and the second cause of cancer- 
related mortality globally.1 So far, a growing number of therapies have been 
investigated to treat breast carcinomas. Among them, neoadjuvant chemotherapy 
(NAC) is very important, as it can observe chemosensitivity and reduce micro-
metastasis for locally advanced breast malignancy.2 Most significantly, it can reduce 
the size of the tumor and provide patients with more surgical options.

NAC has many regimes. As reported, adding taxanes to an anthracycline-based 
regime further reduces recurrence and mortality,3 and thus, plays an important role 
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in NAC. However, the optimal dose and interval period of 
this regime remain to be discussed.

The principal outcome endpoint of NAC is the patho-
logical complete response (pCR) rate, which has two main 
explanations.4 One explanation (ypT0/isN0) is that surgical 
specimens have no invasive tumour cells, but ductal carci-
noma in situ (DCIS) can be allowed in breast is permis-
sible. The other one (ypT0N0) is that no tumor cell can 
appear in the breast and lymph nodes, including DCIS. In 
this retrospective study, these two explanations of pCR 
were discussed separately.

Firstly, the efficacy and adverse effects were compared 
between two groups: (1) epirubicin and cyclophosphamide 
followed by docetaxel every 3 weeks (EC-D) and (2) epir-
ubicin and cyclophosphamide followed by paclitaxel every 2 
weeks (EC-P) in NAC. Then, the correlations among differ-
ent curative effects and factors (eg age, menstrual status, 
molecular type) were investigated in order to dig out the 
therapy and individualized treatment of breast cancer.

Methods
Patients
This retrospective study was approved by the Ethics 
Committee of the First Affiliated Hospital of Nanjing 
Medical University, Nanjing, Jiangsu, China, and the 
Helsinki Declaration. In addition, written and informed con-
sents were received from the patients. Totally 455 patients 
diagnosed with breast cancer who received NAC at the tested 
Hospital from January 2014 to January 2019 were recruited.

Inclusion criteria were as follows:
(1) Gender: female
(2) Age: ≥18 years old
(3) Diagnosis of breast cancer by pathology
(4) Preoperative chemotherapy
(5) Eastern Cooperative Oncology Group (ECOG) 

grade: 0–1
Exclusion criteria were as follows:
(1) Gender: male
(2) Age: <18 years old
(3) ECOG grade: 2 and above
(4) Surgery during chemotherapy interval
(5) Incomplete postoperative pathological data
(6) Patients with kidney disease and blood disease

Evaluation Parameters
Histological diagnosis, estrogen receptor (ER) status, pro-
gesterone receptor (PR) status, Her-2 status and Ki-67 

index were detected via standard immunohistochemistry 
(IHC), Her-2 status would be confirmed by fluorescence 
in situ hybridization If 2+ IHC staining was present. The 
molecular typing was divided into four types: luminal 
A-like, luminal B-like, Her-2 overexpression, and triple- 
negative breast cancer (TNBC). The definitions of pCR 
were the same as above. Furthermore, we compared the 
effects of different NAC regimens on hemoglobin, plate-
lets and renal function, and provided these results using 
Sysmexs-800i hematology analyzer (Sysmex Corporation, 
Kobe, Japan).

Treatment
The doses of NAC were decided based on the Chinese 
Society of Clinical Oncology (CSCO) guidelines for breast 
cancer: (1) epirubicin plus cyclophosphamide (E:90 mg/ 
m2, C:600 mg/m2) every 3 weeks for four cycles followed 
by docetaxel (D:80 mg/m2,) every 3 weeks for four cycles; 
(2) epirubicin plus cyclophosphamide (E:90 mg/m2, 
C:600 mg/m2) every 2 weeks for four cycles followed 
by paclitaxel (D:175 mg/m2) every 2 weeks for four 
cycles. Patients with Her-2 (+) disease were concomitantly 
treated with trastuzumab in the four cycles and then with 
trastuzumab for 1 year totally. All people received sys-
tematic granulocyte colony-stimulating factor (G-CSF) 48 
hours after chemotherapy.

Statistical Analysis
Data were analyzed on SPSS 22.0. Mean and standard 
deviation (SD) were evaluated using an independent sam-
ple t-test. In the univariate analysis, the predictive factors 
influencing pCR in NAC were acquired via Chi-square 
test. Independent predictors of pCR were identified by 
multivariate binary logistic regression. The levels of 
hemoglobin, platelets, serum creatinine and blood urea 
were compared via two-sample Wilcoxon rank-sum 
(Mann–Whitney) test. P<0.05 was considered significant.

Results
Patients
A total of 455 patients (EC-D: 109, EC-P: 346) were 
included from January 2014 to January 2019. Table 1 
summarizes patient characteristics. In the EC-D group, 
11 patients were ypT0/isN0, and of them 6 got ypT0N0. 
Analogously, 67 patients in the EC-P group were 
ypT0/isN0, and of them 43 acquired ypT0N0.
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The baseline characteristics were well balanced 
between groups. The median age was 50 years (range: 24 
to 75 years old).

Exposure to Treatment
According to several key prognostic factors (eg age of 
diagnosis, menstrual status, molecular type, ER status, 
PR status, Her-2 status, Ki-67 index), we compared the 
efficacy between EC-D and EC-P. Details can be found in 
the following tables.

The univariable analysis for ypT0/isN0 in NAC showed 
the significant prognostic factors were chemotherapy 

scheme, molecular type, ER status, PR status, Her-2 status, 
and Ki-67 index (P<0.05; Table 2). When these factors 
were incorporated into the multivariate regression analy-
sis, molecular type was retained as the independent pre-
dictor of pCR of ypT0/isN0 (odds ratio (OR): 9.495,95% 
CI: 0.492–36.176) along with ER status (OR: 0.085, 95% 
CI: 0.013–0.561) and Her-2 status (OR: 0.055, 95% CI: 
0.017–0.183) (all P<0.05). Multivariate regression analysis 
proved chemotherapy scheme (OR: 1.797, 95% CI: 
0.882–3.660), PR status (OR: 1.395, 95% CI: 0.46–4.23) 
and ki-67 index (OR: 0.444, 95% CI: 0.089–2.219) had no 
predictive value for ypT0/isN0 (all P>0.05).

Table 1 Patient and Tumor Features

EC-D (Total:109) EC-P (Total346)

ypT0/isN0 No ypT0/isN0 ypT0N0 No ypT0N0 ypT0/isN0 No ypT0/isN0 ypT0N0 No ypT0N0

Age of diagnosis

≤45 1(0.92%) 27(24.77%) 1(0.92%) 27(24.77%) 22(6.36%) 99(28.61%) 12(3.47%) 109(31.50%)
45–60 7(6.42%) 53(48.62%) 4(3.67%) 56(51.37%) 34(9.83%) 142(41.04%) 20(5.78%) 156(45.09%)

>60 3(2.75%) 18(16.52) 1(0.92%) 20(18.35%) 11(3.18%) 38(10.98%) 11(3.18%) 38(10.98%)

Menstrual status

Premenopausal 4(3.66%) 47(43.12%) 2(1.84%) 49(44.95%) 38(10.98%) 150(43.35%) 18(5.20%) 170(49.13%)

Peri-menopause 1(0.92%) 3(2.75%) 1(0.92%) 3(2.75%) 0(0) 8(2.31%) 0(0) 8(2.31%)
Postmenopausal 6(5.51%) 47(43.12%) 3(2.75%) 50(45.87%) 29(8.38%) 115(33.24%) 25(7.23%) 119(34.39%)

Unknown 0(0) 1(0.92%) 0(0) 1(0.92%) 0(0) 6(1.74%) 0(0) 6(1.74%)

Molecular type

Luminal A 0(0) 1(0.92%) 0(0) 1(0.92%) 0(0) 13(3.76%) 0(0) 13(3.76%)

Luminal B 3(2.75%) 66(60.55%) 2(1.83%) 67(61.47%) 23(6.65%) 156(45.09%) 9(2.60%) 170(49.13%)
Her2 overexpression 6(5.50%) 22(20.18%) 3(2.75%) 25(22.94%) 25(7.22%) 47(13.58%) 17(4.91%) 55(15.90%)

TNBC 2(1.84%) 7(6.42%) 1(0.92%) 8(7.34%) 19(5.49%) 55(15.90%) 17(4.91%) 57(16.47%)

Unknown 0(0) 2(1.84%) 0(0) 2(1.83%) 0(0) 8(2.31%) 0(0) 8(2.32%)

ER status

Positive 3(2.75%) 68(62.39%) 2(1.84%) 69(63.30%) 23(6.65%) 167(48.26%) 9(2.60%) 181(52.31%)
Negative 8(7.34%) 28(25.69%) 4(3.66%) 32(29.36%) 44(12.72%) 105(30.35%) 34(9.83%) 115(33.24%)

Unknown 0(0) 2(1.83%) 0(0) 2(1.84%) 0(0) 7(2.02%) 0(0) 7(2.02%)

PR status

Positive 2(1.84%) 45(41.28%) 2(1.84%) 45(41.28%) 13(3.76%) 140(40.46%) 4(1.16%) 149(43.06%)
Negative 9(8.26%) 50(45.87%) 4(3.67%) 55(50.46%) 54(15.61%) 131(37.86%) 39(11.27%) 146(42.20%)

Unknown 0(0) 3(2.75%) 0(0) 3(2.75%) 0(0) 8(2.31%) 0(0) 8(2.31%)

Her-2 status

Positive 9(8.25%) 38(34.86%) 5(4.58%) 42(38.53%) 39(11.27%) 92(26.59%) 21(6.07%) 110(31.79%)

Negative 2(1.84%) 58(53.21%) 1(0.92%) 59(54.13%) 28(8.09%) 178(51.45%) 22(6.36%) 184(53.18%)
Unknown 0(0) 2(1.84%) 0(0) 2(1.84%) 0(0) 9(2.60%) 0(0) 9(2.60%)

Ki-67 index
≤ 14% 0(0) 3(2.75%) 0(0) 3(2.75%) 1(0.29%) 28(8.09%) 0(0) 29(8.38%)

> 14% 11(10.09%) 93(85.32%) 6(5.50%) 98(89.91%) 66(19.08%) 243(70.23%) 43(12.43%) 266(76.88%)

Unknown 0(0) 2(1.84%) 0(0) 2(1.84%) 0(0) 8(2.31%) 0(0) 8(2.31%)
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The univariable analysis for pCR of ypT0N0 in NAC 
found that the significant prognostic factors were chemother-
apy scheme, molecular type, ER status, and PR status 
(P<0.05; Table 3). In the multivariable regression analysis, 
chemotherapy scheme (OR: 3.379, 95% CI: 1.373–8.314), 
molecular type (OR: 21.3, 95% CI: 3.651–124.264) and ER 
status (OR:0.104,95% CI: 0.011–0.991) (P<0.05) were iden-
tified as the significant independent predictors.

Tables 4 and 5 show the two types of pCR in the 
chemotherapy of EC-D. Clearly, ER status and Her-2 

status were prognostic factors of ypT0/isN0, while ER 
status and Her-2 status were not the independent predictors 
of ypT0/isN0 (both P>0.05). However, none of the factors 
mentioned above can affect ypT0N0 in the chemotherapy 
of EC-D. Similarly, the univariable analysis showed the 
prognostic factors for ypT0/isN0 in the chemotherapy of 
EC-P were molecular type, ER status, PR status, Her-2 
status, and Ki-67 index (P<0.05; Table 6). Then, the multi-
variable regression analysis uncovered molecular type 
(OR:4.214, 95% CI: 1.105–16.065) and Her-2 status 

Table 2 The Analysis of ypT0/isN0

ypT0/isN0 No ypT0/isN0 p OR (95% CI) p

Chemotherapy 5.017 0.025
EC-D 11(2.41%) 98(21.54%) 1.797(0.882, 3.660) 0.106

EC-P 67(14.73%) 279(61.32%)

Age of diagnosis 0.717 0.699

≤45 23(5.05%) 126(27.69%)
45–60 41(9.01%) 195(42.86%)

>60 14(3.08%) 56(12.31%)

Menstrual status 2.189 0.534

Premenopausal 42(9.23%) 197(43.30%)

Peri-menopause 1(0.22%) 11(2.42%)
Postmenopausal 35(7.69%) 162(35.60%)

Unknown 0(0) 7(1.54%)

Molecular type 30.116 <0.001

Luminal A 0(0) 14(3.08%) 9.495(2.492, 36.176) 0.001

Luminal B 26(5.71%) 222(48.79%)
Her2 overexpression 31(6.81%) 69(15.16%)

TNBC 21(4.62%) 62(13.63%)

Unknown 0(0) 10(2.20%)

ER status 26.998 <0.001

Positive 26(5.71%) 235(51.65%) 0.085(0.013, 0.561) 0.01
Negative 52(11.43%) 133(29.23%)

Unknown 0(0) 9(1.98%)

PR status 28.301 <0.001

Positive 15(3.30%) 185(40.66%) 1.395(0.46, 4.23) 0.556

Negative 63(13.84%) 181(39.78%)
Unknown 0(0) 11(2.42%)

Her-2 status 20.81 <0.001
Positive 48(10.55%) 130(28.57%) 0.055(0.017, 0.183) <0.001

Negative 30(6.59%) 236(51.87%)

Unknown 0(0) 11(2.42%)

Ki-67 index 7.151 0.028

≤ 14% 1(0.22%) 31(6.81%) 0.444(0.089, 2.219) 0.323
> 14% 77(16.92%) 336(73.85%)

Unknown 0(0) 10(2.20%)
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(OR: 0.126, 95% CI: 0.038–0.414) were the independent 
predictors.

Finally, prognostic factors of ypT0N0 in the EC-P che-
motherapy were molecular type, ER status, and PR status 
(P<0.05; Table 7). Nevertheless, molecular type (OR: 11.571, 
95% CI: 1.838–72.83) was found as the independent predictor.

Some OR and 95% CI in the table are blank, which is 
meaningless because the chi-square test proved that these 
factors do not have independent influences, so this article 
did not fill it into the tables.

Side Effects
Due to the limitations of data collection, we only collected 
blood data from 317 patients, who received either EC-D 
(n=87) or EC-P (n=230). No significant difference was 
found in platelet count in patients treated with EC-D 
(27.4%) or EC-P (72.6%) (P=0.7683) (Table 8). No sig-
nificant difference was identified in proportions of urea in 
patients treated with EC-D (27.4%) or EC-P (72.6%) 
(P=0.399). The hemoglobin levels were significantly dif-
ferent between EC-D and EC-P (P=0.0021). EC-P had 

Table 3 The Analysis of ypT0N0

ypT0N0 No ypT0N0 p OR (95% CI) p

Chemotherapy 4.134 0.042
EC-D 6(1.32%) 103(22.64%) 3.379(1.373, 8.314) 0.008

EC-P 43(9.45%) 303(66.59%)

Age of diagnosis 3.696 0.158

≤45 13(2.85%) 136(29.89%)
45–60 24(5.28%) 212(46.59%)

>60 12(2.64%) 58(12.75%)

Menstrual status 4.784 0.188

Premenopausal 20(4.40%) 219(48.13%)

Peri-menopause 1(0.22%) 11(2.42%)
Postmenopausal 28(6.15%) 169(37.14%)

Unknown 0(0) 7(1.54%)

Molecular type 32.412 <0.001

Luminal A 0(0) 14(3.08%) 21.3(3.651, 124.264) 0.001

Luminal B 11(2.42%) 237(52.09%)
Her2 overexpression 20(4.39%) 80(17.58%)

TNBC 18(3.95%) 65(14.29%)

Unknown 0(0) 10(2.20%)

ER status 31.137 <0.001

Positive 11(2.42%) 250(54.94%) 0.104(0.011, 0.991) 0.049
Negative 38(8.35%) 147(32.31%)

Unknown 0(0) 9(1.98%)

PR status 25.818 <0.001

Positive 6(1.32%) 194(42.64%) 0.262(0.059, 1.154) 0.077

Negative 43(9.45%) 201(44.17%)
Unknown 0(0) 11(2.42%)

Her-2 status 5.303 0.071
Positive 26(5.71%) 152(33.41%)

Negative 23(5.05%) 243(53.41%)

Unknown 0(0) 11(2.42%)

Ki-67 index 5.584 0.061

≤ 14% 0(0) 32(7.03%)
> 14% 49(10.77%) 364(80.00%)

Unknown 0(0) 10(2.20%)
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a greater impact on the decline of hemoglobin level than 
EC-D. Furthermore, the creatinine levels were signifi-
cantly different between treatment with EC-D and EC-P 
(P=0.0004). Also, EC-P had a greater impact on the 
decline of creatinine level than EC-D.

Trastuzumab Treatment
A total of 178 patients showed Her-2 (+) (Table 9), and 
126 received trastuzumab, in them 40 (31.75%) patients 
got ypT0/isN0, and 23 (18.25%) patients obtained 
ypT0N0. The remaining 52 patients did not use trastu-
zumab, only 9 (17.31%) got ypT0/isN0, and 4 (7.69%) 
obtained ypT0N0. The pCR rate of patients who used 
trastuzumab was significantly higher than that of 

patients who were not used, whether it was ypT0/isN0 

nor ypT0N0(p<0.05).

Discussion
Breast cancer is a heterogeneous malignant tumor. 
Although the clinical and pathological types are similar, 
the prognosis and survival rate of cancer may be comple-
tely different.5

Therefore, the accurate chemotherapy is significant, 
especially in NAC. IHC has been used to distinguish the 
molecular type of breast cancer and assess the link 
between pathological response6–8 and long-term 
survival.9,10 As reported, response to preoperative che-
motherapy can predict the prognosis of breast cancer11–13 

Table 4 The ypT0/isN0 Rate Analysis of EC-D

EC-D ypT0/isN0 No ypT0/isN0 p OR (95% CI) p’

Age of diagnosis 1.883 0.39
≤45 1 27

45–60 7 53

>60 3 18

Menstrual status 1.465 0.69
Premenopausal 4 47

Peri-menopause 1 3

Postmenopausal 6 47
Unknown 0 1

Molecular type 8.272 0.082
Luminal A 0 1

Luminal B 3 66

Her2 overexpression 6 22
TNBC 2 7

Unknown 0 2

ER status 8.756 0.013

Positive 3 68 —– 1

Negative 8 28
Unknown 0 2

PR status 3.834 0.147
Positive 2 45

Negative 9 50

Unknown 0 3

Her-2 status 7.494 0.024

Positive 9 38
Negative 2 58 0.997

Unknown 0 2

Ki-67 index 0.588 0.745

≤ 14% 0 3

> 14% 11 93
Unknown 0 2

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                             

Cancer Management and Research 2021:13 1522

Wu et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


which makes pCR become an evaluation method for the 
efficacy of preoperative chemotherapy.

The two pCRs of NAC were associated with che-
motherapy scheme, molecular type, ER status, and PR 
status. Differently, ypT0/isN0 was also linked with Her-2 
status and ki-67 index. Further analysis suggested that 
patients receiving EC-P with ER negativity and Her-2 
gene amplification more easily reach the pCR of ypT0 

/isN0. And these patients with negative ER would 
more easily reach the pCR of ypT0N0. Our conclusions 
were also consistent with previous research. In a study 
involving 1731 patients treated with different 
neoadjuvant regimens, the pCR rates in the patients 
with ER (-) tumors versus ER (+) tumors were 

significantly higher (24% vs 8%), no matter what treat-
ment was taken.14 In addition, patients with basal-like 
and HER2 (+) diseases reached the higher rate of 
pCR, whereas the luminal tumors had a lower 
pCR rate.6 Furthermore, the Ki-67 index was 
extraordinarily lower after treatment, suggesting che-
motherapy has an effective anti-proliferative effect on 
tumors.15

In the arm of EC-D, 11 of 109 (10.0%) patients were 
ypT0/isN0, which was similar to another study that 4 of 41 
(9.8%) patients had a pCR to chemotherapy.16 Moreover, 6 
of 109 (5.5%) patients were ypT0N0. These results implied 
that the pCR of ypT0/isN0 can be more easily reached. This 
is a good explanation that DCIS is insensitive to 

Table 5 The ypT0N0 Rate Analysis of EC-D

EC-D ypT0N0 No ypT0N0 p OR (95% CI) p’

Age of diagnosis 0.379 0.827
≤45 1 27

45–60 4 56

>60 1 20

Menstrual status 3.229 0.358
Premenopausal 2 49

Peri-menopause 1 3

Postmenopausal 3 50
Unknown 0 1

Molecular type 3.081 0.544
Luminal A 0 1

Luminal B 2 67

Her2 overexpression 3 25
TNBC 1 8

Unknown 0 2

ER status 3.278 0.194

Positive 2 69

Negative 4 32
Unknown 0 2

PR status 0.5 0.779
Positive 2 45

Negative 4 55

Unknown 0 3

Her-2 status 4.197 0.123

Positive 5 42
Negative 1 59

Unknown 0 2

Ki-67 index 0.305 0.858

≤ 14% 0 3

> 14% 6 98
Unknown 0 2
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chemotherapy. But we did not find the difference of EC-D 
with the pCR of ypT0/isN0 or ypT0N0.

In the arm of EC-P, 67 (19.4%) and 43 (12.4%) of 346 
patients accepted ypT0/isN0 and ypT0N0 respectively. In 
terms of molecular type, no luminal A patients achieved 
pCR. Moreover, 23 (12.9%) and 9 (5.0%) of 178 luminal 
B patients accepted ypT0/isN0 and ypT0N0 respectively. 
Also, 25 (34.7%) and 17 (23.6%) of 72 patients with 
Her-2 overexpression were ypT0/isN0 and ypT0N0 respec-
tively. About 19 (25.7%) and 17 (23.0%) of 74 triple- 
negative patients were ypT0/isN0 and ypT0N0 respectively. 
About 20.8% of breast cancer patients exhibited HER-2 
overexpression, which was similar to other studies 
(15–25%)17–19. In terms of ER (+) tumors, the rate of 

pCR in anthracycline and taxane combined NAC was 
between 6% and 12%,20 which was slightly higher than 
our rate. Probably we prioritized surgery for luminal 
tumors because of the low rate of pCR, and the patients 
included in this study had locally more advanced tumor, so 
these patients relatively achieved pCR difficultly.

The two pCRs of EC-P were both linked with mole-
cular type, ER status, and PR status. The ypT0/isN0 of EC- 
P was also associated with both Her-2 status and Ki-67 
index. The patients with Her-2 gene amplification 
achieved pCR more easily. This finding was the same as 
that of EC-D.

The rate of pCR of EC-P was higher than that of EC-D. 
Moreover, EC-P shortened the medication time, and 

Table 6 The ypT0/isN0 Rate Analysis of EC-P

EC-P ypT0/isN0 No ypT0/isN0 p OR (95% CI) p’

Age of diagnosis 0.407 0.816
≤45 22 99

45–60 34 142

>60 11 38

Menstrual status 3.504 0.32
Premenopausal 38 150

Peri-menopause 0 8

Postmenopausal 29 115
Unknown 0 6

Molecular type 22.673 <0.001
Luminal A 0 13 4.214(1.105, 16.065) 0.035

Luminal B 23 156

Her2 overexpression 25 47
TNBC 19 55

Unknown 0 8

ER status 17.955 <0.001

Positive 23 167 0.253(0.036, 1.796) 0.17

Negative 44 105
Unknown 0 7

PR status 24.93 <0.001
Positive 13 140 2.439(0.619, 9.608) 0.203

Negative 54 131

Unknown 0 8

Her-2 status 15.643 <0.001

Positive 39 92
Negative 28 178 0.126(0.038, 0.414) 0.001

Unknown 0 9

Ki-67 index 7.414 0.025

≤ 14% 1 28 0.397(0.088, 1.789) 0.229

> 14% 66 243
Unknown 0 8
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increased dose density, and then made patients to accept 
surgery in time. Some small-sized uncontrolled studies 
demonstrated breast cancer women with poor-prognosis 
can benefit from high-dose chemotherapy, which pro-
longed disease-free survival and overall survival.21,22 The 
increased dose intensity and total dose of adjuvant 

chemotherapy can improve the outcomes of breast cancer 
patients.23 In addition, the higher dose intensity with the 
adjunction of filgrastim can significantly improve the sur-
vival of node-positive patients.22 Although there is no 
clear clinical trial in NAC for shortening the chemotherapy 
interval and increasing the dose of chemotherapy, theore-
tical basis previously obtained in adjuvant chemotherapy 

Table 7 The ypT0N0 Rate Analysis of EC-P

EC-P ypT0N0 No ypT0N0 p OR (95% CI) p’

Age of diagnosis 5.405 0.067
≤45 12 109

45–60 20 156

>60 11 38

Menstrual status 6.613 0.085
Premenopausal 18 170

Peri-menopause 0 8

Postmenopausal 25 119
Unknown 0 6

Molecular type 27.821 <0.001
Luminal A 0 13 11.571(1.838, 72.83) 0.009

Luminal B 9 170

Her2 overexpression 17 55
TNBC 17 57

Unknown 0 8

ER status 26.102 <0.001

Positive 9 181 0.22(0.021, 2.329) 0.208

Negative 34 115
Unknown 0 7

PR status 27.402 <0.001
Positive 4 149 0.463(0.088, 2.429) 0.362

Negative 39 146

Unknown 0 8

Her-2 status 3.418 0.181

Positive 21 110
Negative 22 184

Unknown 0 9

Ki-67 index 5.88 0.053

≤ 14% 0 29

> 14% 43 266
Unknown 0 8

Table 8 Blood and Kidney Marker Analysis

EC-D (n=87) EC-P (n=230) z P

HGB −0.06(−0.12, −0.01) −0.1 (−0.15, −0.05) 3.07 0.0021

PLA −0.01(−0.17,0.11) −0.03(−0.17,0.13) 0.295 0.7683

UREA 0.04(−0.18,0.27) 0.00(−0.22,0.25) 0.843 0.399

Cr 0.00 (−0.07,0.07) −0.06(−0.14,0.03) 3.527 0.0004

Table 9 Trastuzumab Analysis

Total ypT0/isN0 ypT0N0

Trastuzumab 126 40(31.70%) 23(18.25%)

No trastuzumab 52 9(17.31%) 4(7.69%)

p <0.05 <0.05
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implies these studies benefit some patients with NAC and 
call for new clinical studies.

We showed differences in two definitions of pCR 
whether DCIS was left in breasts or not. Therefore, it is 
necessary to reach a consensus on the definition of PCR in 
NAC, especially if PCR is determined as an alternative 
end-point of prognosis.24 No obvious difference in platelet 
or urea was found between EC-D and EC-P, implying that 
patients with similar platelet or urea can choose and ben-
efit from NAC of EC-P. However, a significant difference 
was identified in creatinine level and hemoglobin level, 
indicating EC-P can more significantly reduce the creati-
nine level than EC-D. Thus, patients with anemia or renal 
insufficiency should choose NAC more cautiously. The 
hemoglobin levels of patients after chemotherapy were 
lower than those of the healthy group. During chemother-
apy, the patients will experience a decrease in hemoglobin 
level, but the hemoglobin level will reverse after the 
treatment.25 Reportedly, the tumor characteristics such as 
tumor stage or hormone-receptor status had no significant 
influence on the occurrence of anemia.26 Thus, the decline 
of hemoglobin level was only linked to chemotherapy. 
Most hematological parameters remained constant 
throughout the treatment period, but creatinine and hemo-
globin levels were slightly regulated at different stages.27 

In summary, EC-P has a shorter interval between che-
motherapy, so it more considerably impacts hemoglobin 
and creatinine levels.

In the patients with Her-2 (+), the PCR rate of patients 
who used trastuzumab was significantly higher than that of 
patients who were not used, whether it was ypT0/isN0 nor 
ypT0N0. The NOAH trial28 divided the enrolled HER-2 
positive breast cancer patients into a chemotherapy alone 
group and a chemotherapy combined trastuzumab group. 
The results showed that the pathological complete remission 
of the trastuzumab group was achieved. pCR rate is higher 
than that of the chemotherapy alone group, and in patients 
receiving trastuzumab, Event-free survival (EFS) is closely 
related to pCR. These results indicated that neoadjuvant 
therapy with trastuzumab can improve the prognosis of 
patients with Her-2 (+) locally advanced or inflammatory 
breast cancer. This proves the unshakable status of trastuzu-
mab in the neoadjuvant treatment of Her-2 (+) breast cancer.

This study has some limitations. Firstly, systematic 
G-CSF was applied to every patient, so we cannot clearly 
understand the myelosuppressive effects of chemotherapy 
and thus cannot choose chemotherapy according to mye-
losuppression. Secondly, we did not investigate survival. 

Nevertheless, this is the first study to examine the efficacy 
of EC-D and EC-P as NAC regimens.

In conclusion, the efficacy of EC-P is better than EC-D 
in NAC, especially in patients with ER (-), PR (-), Her-2 
(+) and high Ki-67 expression. Patients with Her-2 over-
expression and triple negativity can more easily accept 
pCR in EC-P, regardless of the definition of pCR. 
Consensus on the definition of pCR in NAC is urgently 
needed, especially if pCR is to be determined as 
a surrogate end-point for Prognosis. In terms of toxicity, 
patients with a similar platelet or urea can benefit from 
EC-P, and patients with anemia or renal insufficiency 
should choose EC-P more cautiously.
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