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Abstract: Objective To analyze the clinical and pathological factors affecting pathological complete response (pCR) of
triple-negative breast cancer (TNBC) with neoadjuvant chemotherapy (NAC). Methods A retrospective analysis was conducted
in 78 TNBC patients treated with NAC and surgery in The First Affiliated Hospital of Xinjiang Medical University from January
2018 to September 2023. The patients were divided into pCR group (n=28) and non-pCR group (n=50) based on whether they
had achieved pCR or not. Logistic regression analysis was used to investigate the clinical and pathological factors affecting pCR.
The pCR rate and incidence of adverse reactions after NAC between TP regimen (taxane + platinum) and TAC regimen (taxane
+ anthracycline + cyclophosphamide) were compared. Results The overall pCR rate was 35.9%. There were statistically
significant differences between the two groups of patients in tumor diameter, chemotherapy cycle, chemotherapy regimen,
paclitaxel type, human epidermal growth factor receptor 2 (HER-2) expression, Ki-67 expression, and androgen receptor (AR)
positive expression (P>0.05). Multivariate logistic regression analysis showed that tumor diameter < 3cm was an independent
favorable factor of pCR (OR=4.191, 95%C/1.246-14.094, P=0.021), and AR positive expression was an independent unfavorable
factor of pCR (OR=0.124, 95%Ct0.020-0.784, P=0.027). In addition, the pCR rate of the TP regimen was significantly better than
that of the TAC regimen [54.8% (17/31) vs 28.1% (9/32), x°=4.636, P=0.031], and there was no significant difference in the
incidence of adverse reactions between two groups (~>0.05). Conclusion TP or TAC regimen and albumin bound paclitaxel in
NAC for TNBC is beneficial for achieving pCR status, but the pCR rate of TP regimen is better than that of TAC regimen, and the
incidence of adverse reactions is comparable. The pCR rate is higher for tumors < 3cm, while low expression of Her-2, Ki-67,
or AR indicates a lower pCR rate. AR positive expression is an independent negative predictor of pCR.
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Triple negative breast cancer (TNBC) is a to predict NAC efficacy based on clinical characteristics

heterogeneous tumor characterized by the absence of
estrogen receptor (ER), progesterone receptor (PR), and
human epidermal growth factor receptor 2 (HER-2)
amplification. It accounts for approximately 15% to 20%
of all breast cancers. TNBC tumors are typically larger,
have higher histological grades, and often involve lymph
nodes, making them biologically more aggressive.
Compared with other subtypes, TNBC has a shorter
response duration to treatment, a higher risk of local and
distant recurrence, faster progression, and the worst
survival outcomes. Currently, in order to improve
long-term efficacy, effective treatment strategies for
TNBC focus on neoadjuvant chemotherapy (NAC) to
achieve down-staging and assess chemotherapy response.
Pathological complete response (pCR) is still considered
an important alternative marker for good treatment
response, lower tumor recurrence or metastasis, and
higher overall survival rate [1]. However, only 30% to
50% of TNBC achieve pCR after receiving NAC, leaving
a significant portion of patients who endure toxicities
associated with standard chemotherapy without achieving
favorable treatment outcomes [2]. Therefore, it is crucial

and preoperative pathological information to guide the
selection of initial treatment regimens for stage II-1II
TNBC. However, there are limited reports on related
studies. In this study, we retrospectively collected and
analyzed clinical and pathological characteristics,
treatment regimens, and other relevant information of
TNBC patients who underwent NAC and surgical
treatment, to identify factors influencing pCR and provide
reference for the selection of initial treatment regimens
for TNBC.

1 Materials and Methods
1.1 General Data

Clinical pathological data, and treatment plans were
collected from TNBC patients who underwent NAC and
surgical treatment at the Breast Surgery Department of
The First Affiliated Hospital of Xinjiang Medical
University from January 2018 to September 2023.

1.1.1 Inclusion criteria
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(1) Age > 18 years old;

(2) Diagnosed as invasive ductal carcinoma of the
breast by fine-needle aspiration biopsy;

(3) No amplified expression of ER, PR, and HER-2
confirmed by immunohistochemistry (IHC);

(4) NAC with a chemotherapy cycle of > 4 cycles;

(5) Underwent standardized surgical treatment after
NAC;

(6) Completed clinical and pathological data.

1.1.2 Exclusion criteria

(1) Non TNBC or metastatic breast cancer;

(2) NAC<4 cycles;

(3) Incomplete clinical and pathological data.

ER and PR non-amplification were defined as
IHC<1% nuclear staining. HER-2 non-amplification was
defined as IHCO, IHC1+, and IHC2+, or negative in situ
hybridization detection. pCR was defined as the absence
of invasive carcinoma or only in sifu carcinoma with
negative regional lymph nodes in the primary breast
lesion. According to the inclusion and exclusion criteria, a
total of 78 TNBC patients were included in this study.
After NAC, 28 patients reached pCR and were divided
into the pCR group, with a pCR rate of 35.9% (28/78).
Fifty patients did not reach pCR and were divided into the
non pCR group. Among the 28 patients with pCR, 17
patients (60.7%) were treated with TP regimen, 9 patients
(32.2%) were treated with TAC regimen, and 2 patients
(7.1%) were treated with other regimens. This study was
approved by the hospital ethics committee (Ethics
approval number: 230714-07)

1.2 Treatment method

First, the patients were diagnosed as breast cancer by
imaging and physical examination. Then, IHC status was
determined by fine-needle aspiration and core needle
biopsy. If there was abnormal enlargement of axillary
lymph nodes, fine-needle aspiration should be performed.
At the same time, metal titanium clips should be placed in
the breast tumor lesion and suspected positive axillary
lymph nodes to mark them. After being diagnosed with
TNBC, systemic examination should be performed to
determine the presence of distant organ metastasis.
Patients with locally advanced stage, tumor size>2cm,
lymph node metastasis, breast conserving intention, or
other high-risk factors should be included for NAC
treatment. According to the guidelines, TP regimen
(taxane+platinum) or TAC regimen
(taxane+anthracyclinetcyclophosphamide)  was  the
primary choice for chemotherapy regimen, and other
regimens should be selected based on patient adaptability,
drug accessibility, and specific circumstances. During the
NAC process, the chemotherapy effect is evaluated every
2 cycles according to the RECIST evaluation criteria.
After 4 cycles, if the chemotherapy effect was still poor,
surgical treatment should be implemented after
multidisciplinary discussions on breast tumors. If the
chemotherapy effect was significant, surgery should be
performed after 6 cycles of chemotherapy. IHC was
conducted on postoperative pathological specimens and

relevant information of this study was recorded.
1.3 Observation indicators

(1) General clinical indicators: patient's age, body
mass index (BMI), menstrual status, chemotherapy
regimen, paclitaxel type, chemotherapy cycle, tumor size,
and axillary lymph node status at initial diagnosis.

(2) Pathological indicators: histological grading,
neurovascular invasion, expression status of HER-2,
Ki-67, androgen receptor (AR), GATA3, CKS5/6, and
whether pCR has been achieved.

(3) pCR rate.

(4) Adverse reaction indicators: bone marrow
suppression, liver and kidney dysfunction, and
myocardial enzyme abnormalities after NAC.

1.4 Statistical methods

SPSS 26.0 was used for statistical analysis. Normal
distribution measurement data was represented by x =s,
and f-test was used to compare between two groups.
Count data was represented as case (%), and chi-square
test or corrected chi-square test was used to compare the
differences between two groups. Multivariate analysis
was conducted using binary logistic regression analysis.
Significance level: a=0.05, two-sided test.

2  Results
2.1 Univariate analysis

Tumor diameter < 3cm, TP or TAC regimen, albumin
bound paclitaxel and 6-cycle NAC were significantly
correlated with achieving pCR status (P<0.05). The low
expression of HER-2, low expression of Ki-67, or
positive expression of AR were significantly correlated
with non pCR status (P<0.05). However, there was no
significant correlation between age, BMI, menstrual
status, histological grading, axillary lymph node status at
initial diagnosis, neurovascular invasion, GATA3 and
CK5/6 expression status, and whether pCR status was
achieved after NAC (P>0.05). See Table 1.

2.2 The pCR rate and incidence of adverse reactions
in TP and TAC

NAC patients with TP regimen had a higher pCR
rate than that in patients with TAC regimen (54.8% vs
28.1%, P<0.05). However, there was no statistically
significant difference in the incidence of adverse
reactions such as bone marrow suppression, liver and
kidney  dysfunction, and myocardial enzyme
abnormalities between the two regimens (P>0.05). See
Table 2.

2.3 Multivariate analysis
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Tumor diameter < 3cm was an independent independent unfavorable for pCR after NAC (P=0.027).

favorable factor for achieving pCR status after NAC See Table 3.
(P=0.021), while AR positive expression was an

Tab.1 Univariate analysis of pCR after NAC in 78 cases of TNBC [case(%)]

Item pCR group (n=28) non-pCR group (n=50) &2 value P value
Age (year, ¥ +5) 48.9+7.1 50.0+10.3 0.515 0.608
BMI (kg/m’, 3 +5) 27.545.1 26.8:4.6 0.639 0.525
Menstrual Status 0.509 0.475
Menopause 1{35.7) 22(44.09)
Non-menopause 18(64.3) 28(56.0)
Tumor Diameter 4.237 0.040
=3cm 1§35.7) 20040.0)
=3 cm 18(64.3) 30(60.0)
Organizational Classification 0.446 0.504
I 8(28.6) 18(36.0)
1 20(71.4) 32(64.0)
Axillary Lymph 1.454 0.228
Positive 14(50.0) 32(64.0)
Negative 14(50.0) 18(36.0)
MNeurovascular Invasion 2(7.1) T(14.0) 0.291 0589
Chemotherapy Regimen 4.109 0.043
TAC/TP 26(92.9) 37(74.0)
Others 7.1) 13(26.0)
Type of Paclitaxel 3.974 0.046
Albumin bound type 22(78.6) 28(56.0)
Others 6(21.4) 22(44.0)
Chemotherapy Cycle 5.354 0.021
6 22(78.6) 26(52.0)
dor5 6(21.4) 24(48.00
HER-2 Low Expression 9(32.1) 30(60.0) 5.571 0.018
Ki-67 Expression 4,789 0.029
=30% 2(7.1) 14(28.00
=30% 26(92.9) 36(72.0)
AR+ 2(7.1) 18(36.0) 7.839 0.005
GATA3+ 14(50.0) 22(44.0) 0.260 0.610
CKS/6+ 11(39.3) 2142.0) 0.055 0.815

Tab.2 pCR and adverse reactions after NAC of TP or TAC [case (%)]
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Note:? represents corrected chi-square test

Item TP(n=31) TAC(n=32) /y2value P value
Age (year, ¥ +5) 48.9+6.8 47.8+11.4 0.478 0.635
BMI (kg/m’, 3 s) 27.445.4 26.1+4.5 1.036 0.304
Menstrual Status 0.176 0.674
Menopause 11(35.5) 13(40.6)
Non-menopause 20(64.5) 19(59.4)
Type of Paclitaxel 0.130 0.718
Albumin bound type 22(71) 24(75)
Others 9(29) 8(25)
Chemotherapy Cycle
6 23(74.2) 22(68.8) 0.229 0.633
4dor5 8(25.8) 10(21.2)
pCR Status 4.636 0.031
pCR 17(54.8) 9(28.1)
non-pCR 14(45.2) 23(71.8)
Adverse Reaction
Bone marrow suppression 6(19.4) 8(25.0) 0.290 0.590
Abnormal liver and kidney function 7(22.6) 10(31.3) 0.601 0.438
Abnormal myocardial enzymes 4(12.9) 6(18.8) 0.084 0.772%

Tab.3 Multivariate analysis of neoadjuvant chemotherapy pCR in 78 cases of TNBC

Item B SE Wald P OR 95%CI

Tumor Diameter<-3cm 1.433 0.619 5.362 0021 4.191 1.246-14.094
TP/TAC 0.729 0945 0596 0440 2.074 0.326-13.211
Albumin Bound Paclitaxel 0945 0.700 1.823 0.177 2.573 0.653-10.142
6 Chemotherapy Cycles 1.140  0.660 2983 0.084 3.126 0.858-11.393
HER-2 Low Expression -0.693  0.606 1.309 0.253 0.500 0.153-1.639
Ki-67 Low Expression -0.676 0921 0538 0463 0.509 0.084-3.094
AR+ -2.089 0942 4919 0.027 0.124 0.020-0.784

3 Discussion

Currently, anthracycline-based and taxane-based
regimens remain the standard chemotherapy for TNBC,
with only 30% to 50% of TNBC patients achieving pCR
[3]. However, recent studies using platinum-based
chemotherapy challenge the standard regimens and
suggest that incorporating platinum agents into the
chemotherapy regimen can significantly improve the pCR
rate, especially for TNBC with BRCA mutations [4].
Studies have also shown that the TP combination of
paclitaxel and carboplatin also achieve good pCR in NAC
for patients with TNBC [5]. Therefore, based on clinical

practice, exploring the actual clinical effects of different
chemotherapy regimens is of great significance for
optimizing NAC regimens to further improve pCR rates
and improve the long-term prognosis of TNBC.

The pCR rate of this study was 35.9%, with 92.9%
of NAC regimens using TP and TAC, and 78.6% using
albumin bound paclitaxel. Moreover, pCR patients
mainly came from the TP group, who used albumin
bound paclitaxel combined with platinum, accounting for
60.7%, indicating that the pCR rate of the TP regimen
was significantly better than that of the TAC regimen
(54.8% vs 28.1%). Similar findings were observed in the
NeoCART trial, where the combination of nab-paclitaxel
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and carboplatin demonstrated a higher pCR rate
compared to doxorubicint cyclophosphamide +
nab-paclitaxel (61.4% vs 38.6%) [6]. Additionally, this
study also confirmed the significant role of
albumin-bound paclitaxel in increasing the pCR rate in
NAC. Therefore, compared to the regimen of standard
paclitaxel combined with anthracycline drugs without
platinum, albumin bound paclitaxel combined with
platinum without anthracycline drugs may be a promising
alternative, especially for TNBC with contraindications to
anthracycline drugs [7]. Furthermore, based on this
study's results, for TNBC patients with relatively small
breast volume, tumor size of approximately 2-3 cm, and
axillary lymph node metastasis at initial diagnosis, who
also desire breast conservation, the placement of titanium
clips during initial biopsy for marking the tumor and
evaluating the effect of NAC can help improve and
optimize the surgical approach, which is important for
increasing breast-conserving rates and reducing physical
and psychological trauma for patients. In terms of
chemotherapy adverse reactions, studies such as the
(CALGB) 40603 [8], BRIGHTNess [9], GeparSixto [2],
and meta-analysis [10] have all demonstrated the
significant role of adding platinum agents to standard
regimens in improving the pCR rate. It is believed that
adding platinum drugs in anthracycline and
paclitaxel-based regimens should be considered the
preferred backbone of NAC. However, the addition of
platinum wusually leads to an increased risk of
hematological toxicity, and the increased pCR rate often
comes at the cost of more adverse reactions, affecting the
safety and orderliness of chemotherapy. TP regimen not
only has a significant effect on improving the pCR rate,
but also has a similar incidence of adverse reactions to the
TAC regimen. Therefore, the relative low toxicity of the
TP regimen may be another significant advantage that it
can eliminate anthracycline chemotherapy drugs.

In addition, this study used 30% as the cutoff value
for Ki-67 high expression. Univariate analysis showed
that pCR group had higher rate of Ki-67>30%, and
Ki-67<30% indicated poor pCR effects. Therefore, low
Ki-67 expression is considered a negative predictive
indicator of pCR. Many studies have validated these
findings [11-16], although some studies have reported no
statistically significant difference in Ki-67 expression
between pCR and non-pCR groups [17]. On the one hand,
different studies have used different criteria as the
threshold for high expression of Ki-67, but the main
reason may be that using Ki-67 alone is not sufficient to
predict pCR, and other markers are needed for robust
prediction models [14]. Based on this, this study also
found that low expression of HER-2 was not conducive to
achieving pCR status. Relevant studies [14] reported the
predictive effect of low expression of HER-2 was
significant in the TP regimen of albumin bound paclitaxel
combined with platinum, and the conclusion was similar
to this study. The reason may be that the immune
response of the HER-2 low expression subgroup resulted
in a significant decrease in pCR rate [14,18]. Besides, it
was reported that the expression rate of AR in TNBC is

about 10% to 50% [19], with a probability of 25.6% in
this study. However, the AR positive expression rate was
only 7.1% in the pCR group and 36% in the non pCR
group, with significant differences. In the multivariate
analysis, AR positive expression was an independent
negative predictive indicator of pCR, indicating that AR
positive expression reduced the opportunity to achieve
pCR. Studies have found that AR positive TNBC has a
reduced response to NAC [20-21] and is significantly
associated with lower pCR rates [1,22-23]. The reason
may be chemotherapy resistance caused by lower
proliferation rates [23], and AR may be involved in tumor
cell immune evasion, leading to lower immune responses
and thus reducing the chance of achieving pCR [24].

In summary, the combination of albumin bound paclitaxel
and platinum-based TP regimen significantly improved
the pCR rate of TNBC, which may be a promising
alternative to NAC that eliminates anthracycline drugs
and has relatively low toxicity. Especially for TNBC with
relatively small breast volume, clear breast conserving
intention, tumor diameter of 2-3 cm and positive axillary
lymph nodes, it can improve the surgical approach. In
addition, low expression of Her-2, Ki-67, or AR positive
expression all indicate a lower pCR rate. The combined
evaluation of the three indicators is more effective in
predicting pCR than a single indicator, and has certain
significance for the selection of initial TNBC plans.
However, the sample size of this study is small, and the
single center pathological review mechanism and
retrospective study nature have caused bias in the results,
requiring more research to verify.
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Abstract: Objective To analyze the clinical and pathological factors affecting pathological complete response (pCR)
of triple-negative breast cancer (TNBC) after neoadjuvant chemotherapy ( NAC). Methods A retrospective analysis
was conducted in 78 TNBC patients treated with NAC and surgery in The First Affiliated Hospital of Xinjiang Medical
University from January 2018 to September 2023. The patients were divided into pCR group (n=28) and non-pCR group
(n=50) based on whether they had achieved pCR or not. Logistic regression analysis was used to investigate the clinical
and pathological factors affecting pCR. The pCR rate and incidence of adverse reactions after NAC between TP regimen
(taxane+platinum) and TAC regimen ( taxane+anthracycline+cyclophosphamide) were compared. Results The overall
pCR rate was 35.9%. There were statistically significant differences between the two groups of patients in tumor
diameter, chemotherapy cycle, chemotherapy regimen, paclitaxel type, human epidermal growth factor receptor 2
(HER-2) expression, Ki-67 expression, and androgen receptor ( AR) positive expression ( P>0.05). Multivariate
logistic regression analysis showed that tumor diameter < 3 cm was an independent favorable factor of pPCR(OR=4.191,
95%CI; 1.246-14.094, P=0.021), and AR positive expression was an independent unfavorable factor of pCR (OR=
0.124, 95%CI; 0.020-0.784, P=0.027). In addition, the pCR rate of the TP regimen was significantly better than that
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of the TAC regimen [ 54.8% (17/31) vs 28.1%(9/32) , X*=4.636, P=0.031], and there was no significant difference

in the incidence of adverse reactions between two groups ( P>0.05). Conclusion

TP or TAC regimen and albumin

bound paclitaxel in NAC for TNBC is beneficial for achieving pCR status, but the pCR rate of TP regimen is better than

that of TAC regimen, and the incidence of adverse reactions is comparable. The pCR rate is higher for tumor diameter <

3 cm, while low expression of HER-2, Ki-67, or AR indicates a lower pCR rate. AR positive expression is an

independent unfavorable factor of pCR.

Keywords: Triple-negative breast cancer; Neoadjuvant chemotherapy; Pathological complete response; Clinical

pathological features; Paclitaxel; Androgen receptors; Human epidermal growth factor receptor 2

Fund program: Regional Program of National Natural Science Foundation of China (32260186)
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