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Purpose: The objective of this research was to compare the short- and long-term efficacy of the
following four neoadjuvant chemotherapy (NAC) regimens: docetaxel/carboplatin/trastuzumab
(TCH), docetaxel/epirubicin/cyclophosphamide (TEC), Xeloda/epirubicin/cyclophosphamide
followed by Xeloda/docetaxel (XEC-XT), and 5-fluorouracil/epirubicin/cyclophosphamide
followed by docetaxel (FEC-T) in human epidermal growth factor receptor-2-positive (Her-2-
positive) breast cancer.

Patients and methods: According to treatment preferences, 139 patients with Her-2-positive
breast cancer were divided into the following four groups: 39 patients in the TCH group,
35 patients in the TEC group, 33 patients in the XEC-XT group, and 32 patients in the FEC-T
group. The primary end points were disease-free survival (DFS) and 5-year overall survival
(5-year OS). The secondary end points were the efficacy and toxicity of NAC.

Results: The TCH, TEC, XEC-XT, and FEC-T groups demonstrated overall response rates
of 87.1%, 74.3%, 75.8%, and 62.5% (P=0.031), respectively, and pathological complete
response rates of 25.6%, 18.2%, 20.0%, and 18.2% (P=0.041), respectively. The DFS rates
for the TCH, TEC, XEC-XT, and FEC-T groups were 84.6%, 62.9%, 65.7%, and 46.9%
(P=0.01), respectively. The 5-year OS rates for the TCH, TEC, XEC-XT, and FEC-T groups
were 87.2%, 69.7%, 71.4%, and 59.4% (P=0.069), respectively. The mean survival time was
59.3 months (TCH group), 53.5 months (TEC group), 55.3 months (XEC-XT group), and
52.4 months (FEC-T group). The difference in survival among the four groups was statistically
significant (P=0.04).

Conclusion: In four NAC regimens for the treatment of Her-2-positive breast cancer, the
TCH group exhibited better DFS and 5-year OS. The TCH regimen significantly enhanced the
pathological complete remission rate of NAC with similar side effects compared to the TEC,
XEC-XT, and FEC-T regimens. In terms of long-term efficacy, the XEC-XT treatment was
superior to the FEC-T and TEC treatment, and there was no significant difference between the
FEC-T and TEC groups.

Keywords: Her-2-positive breast cancer, neoadjuvant chemotherapy, trastuzumab, efficacy,
survival analysis, toxic side effects

Introduction

Breast cancer is the most common cancer affecting women worldwide. It is esti-
mated that in 2018, there will be ~260,000 women diagnosed with breast cancer.
This means that breast cancer alone accounts for 30% of all new cancer diagnoses
in women.' Human epidermal growth factor receptor-2 (Her-2) is a transmembrane
tyrosine kinase receptor implicated in cell growth, differentiation, and survival,?
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and ~18%-20% of breast cancer patients have Her-2-
positive disease.’> Extensive clinical trials have shown that
Her-2-positive disease predicts poor prognosis compared to
Her-2-negative disease.*

Neoadjuvant chemotherapy (NAC), which was originally
proposed by Frei et al in the 1980s,>° has been extensively
explored in recent years. Many studies have since explored
the clinical significance of NAC in breast cancer treatment,
including two well-known large-scale clinical trials, namely,
the NSAPB (National Surgical Adjuvant Breast and Bowel
Project) B18 and B27.7 NAC has attained widespread pro-
motion and continuous application in clinics and is now an
imperative part of the preoperative systematic treatment for
breast cancer.?® In the strategy of NAC, the combination
of chemotherapeutic drugs, anti-vascular-targeting drugs,
and anti-Her-2 dual-targeting drugs is often used to further
increase pathological complete remission (pCR), leading to
greater survival benefits. This strategy has several advantages.
First, with new adjuvant chemotherapy reducing the clinical
stage, even patients who previously had difficulty in surgery
have the opportunity for radical operation. Second, this strat-
egy improves the success rate of conservative surgery and
increases the satisfaction level of breast esthetics. Third, pre-
operative systemic chemotherapy is used to control tumor and
subclinical metastasis, which can lead to improvements in the
cure rate in early breast cancer or the enhancement of overall
survival (OS) for patients with locally advanced cancers.
Moreover, unlike adjuvant chemotherapy, indicated in the
absence of any measurable disease, this strategy provides in
vivo chemosensitivity testing and offers a reference for the
future selection of adjuvant chemotherapy regimens.

Trastuzumab, namely, herceptin, which has a high affinity
for the Her-2 receptor, was the first Her-2 molecular-targeted
drug. The principal mechanism of action of trastuzumab is
as follows: binding to the extracellular domain of the Her-2
receptor causes cell growth to be terminated at the G stage, so
the replication ability is weakened. By reducing the expres-
sion of Her-2, the dimerization of the receptor is disrupted.
In addition, trastuzumab can inhibit the activity of CDK2
through the signal transduction of the downstream P13K
pathway and terminate the cell life cycle.!® Trastuzumab can
also inhibit angiogenesis by inducing antiangiogenic factors
and inhibiting angiogenesis factors.

Capecitabine, namely, Xeloda® (Shanghai Roche Phar-
maceuticals Ltd., Shanghai, China), is a new 5-fluorouracil
(5-FU) anti-metabolite drug. After oral ingestion, Xeloda
is quickly absorbed by the intestinal mucosa and is then
converted into the inactive intermediate 5’-DNA-5’ fluorine

cytidine by carboxylic esterase in the liver. After the function
of cytidine deaminase in the liver, tumor tissue converts the
intermediate into 5’-deoxy-5" fluorouridine, and finally the
enzymes in the tumor tissue are catalyzed by thymidine phos-
phorylation of 5-FU, inhibiting cell division and interfering
with RNA and protein synthesis.!"'? Since the concentration
of thymidine phosphorylase in cancer cells is higher than that
in the healthy tissues, capecitabine has selective and targeted
anti-tumor effects. Due to the low concentration of 5FU in
the healthy tissue, the toxic side effects are relatively small.
In conclusion, capecitabine has advantages of convenient
administration, few side effects, and definite curative effect
in the treatment of breast and gastrointestinal cancer.'

Patients and methods

General clinical data

Between October 2010 and December 2014, the Affiliated
Cancer Hospital of Guangxi Medical University (Guangxi,
China) enrolled 139 female patients whose age ranged
from 27 to 70 years, with a median age of 47 years. All
patients had no previous history of malignancy. All patients
underwent a preoperative biopsy, breast ultrasound, and
mammography. All patients were diagnosed with invasive
breast cancer for the first time by core needle biopsy. If
prompted, the patient underwent a hollow needle biopsy
of the axillary lymph nodes under ultrasound to determine
lymph node metastasis. Prior to starting the NAC, all 139
famale patients had undergone CT scan, including the head,
chest, abdomen, pelvis, and bone, and single-photon emission
computed tomography (SPECT) to ensure that there was no
distant metastasis. The patients had not received any special
treatment, including traditional Chinese medicine, hormonal
treatment, radiotherapy, surgery, or other chemotherapy
regimens. The individual patient characteristics are shown
in Table 1. The staging of the tumor was performed accord-
ing to the international tumor TNM staging system. Written
informed and chemotherapy consent were obtained prior to
the study. This study was conducted with the approval of the
tumor hospital affiliated with Guangxi Medical University,
which conforms to the ethical standards of Helsinki’s 1964
declaration and its later revision.

Chemotherapy regimen

According to the treatment preference, 139 cases of Her-
2-positive breast cancer were divided into the following
four groups: 39 cases in the docetaxel/carboplatin/trastu-
zumab (TCH) group, 35 cases in the docetaxel/epirubicin/
cyclophosphamide (TEC) group, 33 cases in the Xeloda/
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Table | Patient characteristics

Characteristics TCH XEC-T FEC-T TEC P-value
Number of patients 39 33 32 35 0.959
Age (years)

Median (range) 49 (26-70) 49 (27-63) 47 (24-69) 43 (32-64) 0.263

Pathological pattern 0.950
Invasive ductal carcinoma 34 27 26 29
Invasive lobular carcinoma 3 5 4 5 -
Invasive mixed ductal-lobular carcinoma 2 | 2 |

Clinical T-stage 0.219
TI 3 | 0 0 -

T2 17 20 21 13 -
T3 9 9 4 Il -
T4 10 3 7 Il -

Clinical N-stage 0.909
NO 5 | 4 3 -

NI 23 16 18 19 -
N2 8 12 8 10 -
N3 3 3 2 3 -

TNM-stage 0.898
A 3 | 4 | -
1IB 12 Il 6 10 -
A 14 9 13 Il -
1B 7 8 7 10 -
nc 3 4 2 3 -

HR 0.128
Positive 19 20 30 19 -
Negative 20 13 2 16 -

Receptor expression 0.299
ER(+)/PR(+) 11l 13 16 Il
ER(+)/PR(-) 5 5 9 4
ER(-)/PR(+) 3 5 4
ER(-)/PR(-) 20 13 2 16

Note: P-value by univariate analysis of variance text.

Abbreviations: FEC-T, 5-fluorouracil/epirubicin/cyclophosphamide followed by docetaxel; TCH, docetaxel, carboplatin and trastuzumab; TEC, docetaxel, epirubicin and
cyclophosphamide; XEC-XT, capecitabine/epirubicin/cyclophosphamide-capecitabine/docetaxel; ER, estrogen receptor; PR, progesterone receptor; HR, hormone receptor.

epirubicin/cyclophosphamide followed by Xeloda/docetaxel
(XEC-XT) group, and 32 cases in the 5-FU/epirubicin/
cyclophosphamide followed by docetaxel (FEC-T) group.
The TCH regimen was administered as follows: on day 1,
patients received a 75 mg/m? intravenous injection of doc-
etaxel and a carboplatin dose to achieve an area under the
curve of 6. One chemotherapy cycle lasted 3 weeks, for a
total of six courses. On day 2, trastuzumab was administered
and then was administered every fourth week; the first dose
was 8 mg/kg, followed by a course of 3 weeks with a dose
of 6 mg/kg. Trastuzumab must be used for up to 1 year.
The XEC-XT regimen was composed of 1,000 mg/m?
capecitabine orally ingested twice daily on days 1 through
14, plus an infusion of 100 mg/m? epirubicin and 500 mg/m?
cyclophosphamide on day 1. One chemotherapy cycle lasted
3 weeks, for a total of four courses. Additionally, patients
received another four cycles of docetaxel (100 mg/m? on
day 1, via intravenous drip, every 3 weeks) and capecitabine

(1,000 mg/m? orally, twice daily on days 1 through 14) after
surgery.

The FEC-T regimen was composed of an infusion of
500 mg/m?* 5-FU on day 1 plus an infusion of 100 mg/m?
epirubicin and 500 mg/m? cyclophosphamide on day 1 before
surgery. One chemotherapy cycle lasted 3 weeks for a total of
six courses. Patients received another four cycles of docetaxel
(100 mg/m? day 1, every 3 weeks) after surgery.

The TEC regimen included docetaxel (175 mg/m?), epi-
rubicin (70 mg/m?), and cyclophosphamide (600 mg/m?),
repeated every 3 weeks for one cycle, for a total of six cycles.

All patients with four degrees of leukocytopenia were
admitted to the hospital immediately, followed by isolation,
granulocyte-colony stimulating factor therapy, and injection
of antibiotics to prevent infection. Upon completion of the
adjuvant chemotherapy, all patients received radiotherapy
and were concurrently treated with tamoxifen or letrozole
when the hormone receptor (HR) was positive.
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Evaluation of treatment efficacy
The maximal diameters of tumor masses and involved axil-
lary lymph nodes were measured before NAC and before
the operation. The responses to NAC were graded as pCR,
clinical partial remission (cPR), progressive disease (PD),
and stable disease (SD) according to the WHO criteria.'*
In this study, pCR was defined as the absence of invasive
carcinoma in either the primary site or the axillary node;
however, pCR was still considered if the ductal carcinoma
remained in situ in the primary site."

Toxicities were graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events,
version 4.0.3.'¢

Histopathology

After NAC, the surgically resected tumor specimens were
histologically graded and classified following H&E stain-
ing. All pathological examinations of the biopsies revealed
invasive carcinoma, including 116 cases of invasive ductal
carcinoma, 17 cases of invasive lobular carcinoma, and six
cases of invasive ductal lobular carcinoma. The expression
of estrogen receptor and progesterone receptor of all the
pathological sections were examined by immunohistochem-
istry.!” According to the criteria established by Allred et al,
semiquantitative tissue chemical assessment was used to
analyze the results of ER and PR staining.'® When =10% of
the cancer cells were positive by immunohistochemistry, the
tumor’s molecular typing was classified into HR-positive."
Her-2 state was assessed on a 0 (negative), 1 (weak positive),
2 (intermediate), and 3 (strongly positive) scale according
to the standard set by Dako et al; staining scored as 3 was
considered as Her-2 positive. When the score was 2 (inter-
mediate), fluorescence in situ hybridization was necessary
to estimate the Her-2 status.?

Table 2 Treatment-related clinical adverse events

Follow-up

Follow-up started from the first day of treatment. All patients
were followed up for 36—70 months until February 2018,
with the median follow-up time of 49 months and the mean
follow-up time of 48 months. Disease-free survival was
defined as the period from the first day after NAC to the date
of recurrence or metastasis. Total survival was defined as
the period from the first day after NAC to the date of death
or last visit.

Statistical methods

The hypothesis of this study was that disease-free survival
(DFS) would be significantly improved in the trial group
compared to the control group. In our preliminary experi-
ment, the incidence of DFS was 58%, while the DFS in the
trial groups was 67%, 78%, and 74%. The sample size was
calculated with the minimum meaningful effect size. Using
atwo-sided alpha level of 5% and a beta error of 20%, it was
determined that each group needed to recruit 28 participants.
In addition, it was predicted that 10% of the participants in
each group could be lost or withdrawn from this study; there-
fore, each group needed to include 32 participants.

This study was a retrospective clinical Phase III study
and the data were analyzed by SPSS 24.0 statistical software
(version 24.0; SPSS Inc., Chicago, IL, USA). The ANOVA
test was used for the comparison of clinical and pathological
response rates and toxicities in the two treatment groups. A
P-value <0.05 was statistically significant. The survival data were
described and compared with the Kaplan—Meier estimator.

Results

Adverse reactions
Tolerance of all regimens was good (Table 2). Four groups
of patients exhibited varying degrees of gastrointestinal

Adverse event TCH XEC-XT FEC-T TEC P-value
(N=39) (N=33) (N=32) (N=35)
3—4 grade leukopenia 13 (33.3%) 12 (36.7%) 8 (25.0%) 19 (54.3%) 0.311
3/4 grade nausea, vomiting, and diarrhea 7 (17.9%) 8 (18.2%) 5 (15.6%) 8 (28.6%) 0.554
Hand-foot syndrome 5 (12.5%) 18 (54.5%) 6 (18.8%) 6 (17.1%) <0.001
Arthralgia and myalgia 1(2.6%) 2 (6.1%) I (3.1%) 2 (5.7%) 0.847
Alopecia 31 (79.5%) 23 (72.7%) 25 (78.1%) 28 (80.0%) 0.884
Decreased cardiac function 0 0 0 0 |

Notes: P-value by chi-squared test or Fisher’s exact test when the cell expectation was less than six. Decreased cardiac function is defined as an EF value of less than 50%

in color Doppler echocardiography.

Abbreviations: FEC-T, 5-fluorouracil/epirubicin/cyclophosphamide follow by docetaxel; TCH, docetaxel, carboplatin and trastuzumab; TEC, docetaxel, epirubicin and
cyclophosphamide; XEC-XT, capecitabine/epirubicin/cyclophosphamide follow by capecitabine/docetaxel; EF, left ventricular ejection fraction.
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reactions, which could be eased with antiemetic treatment.
A few patients had mild liver dysfunction, oral ulcers,
rashes, and neurotoxicity, but these symptoms were well
tolerated after symptomatic treatment. In the TCH group,
echocardiography was used to monitor cardiac function
at 1, 3, 6, and 9 months, and the cardiac systolic function
was maintained in good condition with an ejection frac-
tion greater than 60%. No chemotherapy-related death or
cardiac dysfunction occurred in this study, and no episodes
of congestive heart failure were observed. There were no
statistically significant differences in the adverse reactions
of alopecia, gastrointestinal reaction, or muscle pain. The
incidence of grade 4 leukopenia was more prevalent in the
TEC group compared with the TCH, XEC-XT, and FEC-T
groups (54.3% vs 33.3%, 36.7%, and 25.0%, respectively,
P=0.311). Moreover, in the XEC-XT group, hand-foot
syndrome occurred more frequently compared with the
TCH, TEC, and FEC-T groups (54.5% vs 12.5%, 17.1%,
and 18.8%, respectively), demonstrating statistical signifi-
cance (P=0.001).

Efficacy

The efficacy of the four NAC regimens was not the same,
and the patients experienced the following responses: in
the TCH cohort (n=39), ten (25%) patients obtained pCR,
whereas 24 (61.5%) patients obtained a pathologic partial
response (pPR) and five (13.5%) patients had stable disease,
considered as no response; in the XEC-XT group (n=33),
six patients (18.2%) obtained pCR and 20 patients (60.6%)
obtained pPR; in the FEC-T group (n=32), two patients
(6.3%) obtained pCR and 18 (56.2%) patients obtained pPR;
in the TEC group (n=35), seven (20%) patients obtained
PCR and 19 patients (54.3%) obtained pPR. In the FEC-T
group, two (6.2%) patients progressed. The TCH, XEC-XT,
FEC-T, and TEC groups demonstrated overall response rates
of 87.1%, 78.7%, 62.5% and 74.3%, respectively (Table 3).
These results indicate that TCH chemotherapy was more
efficacious compared with other chemotherapy regimens.
In the luminal B arm, six patients (6.3%) obtained pCR; in
the Her-2 overexpression arm , 20 patients (33.3%) obtained
pCR. Tumor pCR rates were significantly different among the
two molecular types of breast cancer between the two arms
(P=0.002), as shown in Table 4. These findings demonstrate
that Her-2 overexpression breast cancer is more sensitive
than luminal B to neochemotherapy, and the possibility of
obtaining CR is higher in Her-2 overexpression breast cancer
compared with luminal B.

Table 3 Pathological and clinical tumor response

Efficacy | TCH XEC-XT |FEC-T |TEC P-value
(N=39) | (N=33) |[(N=32) |(N=35)

pCR 10 (25.6%) | 6 (182%) |2(63%) |7 (20%) | 0.04I

PR 24 (61.5%) | 20 (60.6%) | 18 (56.2%) | 19 (54.3%) | 0.784

D 5(12.8%) | 7(21.2%) |10 (31.3%) | 9 (25.7%) | 0.102

PD 0 (0%) 0 (0%) 2(62%) | 0(0%) 0.136

ORR 34 (87.1%) | 26 (78.7%) | 20 (62.5%) | 26 (74.3%) | 0.107

Note: P-value by chi-squared test or Fisher’s exact test when the cell expectation
was less than six.

Abbreviations: pCR, pathological complete response; PD, progressive disease;
PR, partial response; ORR, objective remission rate; SD, stable disease; FEC,
5-fluorouracil/epirubicin/cyclophosphamide; TCH, docetaxel, carboplatin and trastu-
zumab; TEC, docetaxel, epirubicin and cyclophosphamide; XEC, capecitabine/
epirubicin/cyclophosphamide.

DFS and OS

The recurrence and survival results of the patients during
treatment are indicated in Table 5. In this study, six (15.4%)
patients in the TCH group, 13 (37.1%) patients in the TEC
group, 12 (36.4%) patients in the XEC-XT group, and 17
(53.1%) patients in the FEC-T group (P=0.01) relapsed or
experienced metastasis during treatment. The Kaplan—Meier
analysis was used to analyze the DFS and the 5-year OS. Dur-
ing the 5 years of follow-up, the survival rate of each group
was as follows: 87.2% (TCH group), 71.4% (TEC group),
72.7% (XEC-XT group), and 59.4% (FEC-T group). The
mean OS was 59.3 months (TCH group), 53.5 months (TEC
group), 55.3 months (XEC-XT group), and 52.4 months
(FEC-T group). The analysis of the disease-free and OS curves
for the four groups are shown in Figures 1 and 2. The disease-
free and 5-years overall survival curve of the TCH group
was clearly superior to the other groups, while the XEC-XT
S-years overall survival curve was better than the TEC and
FEC-T groups (P=0.021, Figure 1; P=0.040, Figure 2).

Discussion

The current mainstream idea is that breast cancer is a mul-
tifaceted disease composed of different biological subtypes.

Table 4 Tumor pCR rates between the two molecular types

Variables Luminal B Her-2 overexpression
(n=79) (n=60)

pCR 5 (6.3%) 20 (33.3%)

PR 57 (72.2%) 24 (40.0%)

SD 15 (19.0%) 16 (26.7%)

PD 2 (2.5%) 0 (0%)

Note: P-value by chi-squared test linear-by-linear association.
Abbreviations: pCR, pathological complete response; PD, progressive disease;
PR, partial response; SD, stable disease.
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Table 5 Relapsed or metastases and death

Variables |TCH | XEC-XT |TEC FEC-T | P-value
(N=39) |(N=33) |(N=35) |[(N=32)
Relapsed or | 6 (15.4%) | 12 (36.4%) | 13 (37.1%) | 17 (53.1%) | 0.019

metastases
Death 5(12.8%) | 9 (27.3%) | 10 (28.6%) | 13 (40.6%) | 0.089

Abbreviations: FEC-T, 5-fluorouracil/epirubicin/cyclophosphamide follow by doc-
etaxel; TCH, docetaxel, carboplatin and trastuzumab; TEC, docetaxel, epirubicin
and cyclophosphamide; XEC-XT, capecitabine/epirubicin/cyclophosphamide follow
by capecitabine/docetaxel.

These subtypes are increasingly considered to have dif-
ferent clinical and molecular characteristics and different
prognostic and therapeutic significance. In this study, five
(6.3%) cases of NAC reached pCR in the luminal B group,
compared to 20 (33.3%) cases in the Her-2 overexpression
group (P=0.002) (Table 4). Our retrospective study also
showed that Her-2 overexpression can increase pCR in
NAC compared with luminal B. It has been reported that
hormone-positive breast cancer is less sensitive to primary
chemotherapy compared with hormone-negative breast
cancer. Hugh et al reported a simple immunopanel that
divides breast cancers into biological subtypes. The strong
prognostic effects seen with this molecular subdivisioning
is primarily due to the ability to predict the sensitivity of
each subtype to each treatment regimen, not the degree
of malignancy between subtypes or the potential for
metastasis.?! Triple-negative and Her-2 overexpression
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Figure | The analysis of the disease-free curve.
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and cyclophosphamide; XEC-XT, capecitabine/epirubicin/cyclophosphamide follow
by capecitabine/docetaxel.
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Figure 2 The analysis of the overall survival curve.

Abbreviations: FEC-T, 5-fluorouracil/epirubicin/cyclophosphamide follow by doc-
etaxel; TCH, docetaxel, carboplatin and trastuzumab; TEC, docetaxel, epirubicin
and cyclophosphamide; XEC-XT, capecitabine/epirubicin/cyclophosphamide follow
by capecitabine/docetaxel.

breast cancer exhibit a higher pCR rate compared with
luminal-type breast cancer. Carey et al used the AC (doxo-
rubicin/cyclophosphamide) regimen for NAC in patients
with locally advanced breast cancer.?? Basal-like clinical
efficacy reached 85%, Her2+/ER-type clinical effectiveness
reached 70%, and luminal type was only 47% (P<<0.0001);
however, the OS rate of the former two (P=0.02) was still
lower than the latter. Because luminal-type breast cancer
is not sensitive to chemotherapy, neoadjuvant endocrine
therapy is also advocated for those who need systematic
preoperative treatment.?

Depending on the patient’s age, tumor size, condition of
axillary lymph node metastasis, estrogen and progesterone
receptor status, and Her-2 expression, doctors formulate indi-
vidualized treatment strategies and achieve remarkable results.
Her-2 status is also a predictor of certain systemic treatments.
Slamon et al first proposed that Her-2 state is an independent
prognostic factor of breast cancer, independent of tumor size,
lymph node, and HR status; moreover, HER-2 is an indepen-
dent prognostic factor for tumor recurrence and survival.?
Her-2-positive disease predicts the benefits of anthracycline
treatment. The recurrence-free survival (RFS) of the FEC-T
regimen containing anthracycline has an advantage over
conventional CMF (cyclophosphamide/methotrexate/5-FU)
regimen, whereas in HER-2-negative patients the RFS for
these two regimens is not significantly different.*
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Previous studies have shown that Her-2 overexpres-
sion breast cancer is resistant to chemotherapeutic agents
and is not sensitive to endocrine therapy or radiotherapy.
Therefore, Her-2 overexpression often predicts a poor prog-
nosis in breast cancer patients. However, the appearance
of trastuzumab changed this situation. Trastuzumab was
originally used in breast cancer patients with metastases
and has now been applied to conventional chemotherapy.
Many studies have shown that trastuzumab can extend the
survival of HER-2-positive breast cancer patients. Trastu-
zumab enhances the anti-tumor activity of paclitaxel and
anthracycline on Her-2-positive breast cancer.? Both the
NSABP (National Surgical Adjuvant Breast and Bowel
Project) B31 test and the NCCTG (North Central Cancer
Treatment Group) N9831 test found that adding trastuzumab
in AC sequential T can significantly reduce the risk of recur-
rence and mortality.?*?” In the Breast Cancer International
Research Group (BCIRG) 006 trial, a combination program
of trastuzumab, docetaxel, and carboplatin was designed
to reduce the risk of recurrence and death of breast cancer
and avoid the cardiotoxicity caused by the combination of
trastuzumab and anthracycline. Furthermore, a study on the
Noah test results showed that for patients with neoadjuvant
trastuzumab treatment, the efficacy of pCR was almost twice
that of the group that did not receive trastuzumab (35% vs
18%). In our study, the pCR rate of the TCH group was
superior to that of the other three groups, and the difference
was statistically significant (P=0.041). The results of this
study are in agreement with the results of other neoadjuvant
therapy involving trastuzumab.?

In the present study, six cases (18.2%) in the XEC-XT
group achieved pCR, and the objective remission rate
(ORR) was 78.7%, while two patients (6.3%) in the
FEC-T group achieved pCR and the ORR was 62.5%.
In terms of short-term efficacy, the efficacy of XEC-XT
was superior to that of FEC-T. A number of clinical stud-
ies have shown that the use of capecitabine can achieve
20%—-40% efficiency for breast cancer patients who fail
treatment with anthracyclines or taxanes.?*! In the study
by Joensuu et al,* 1,500 patients with axillary node-positive
or high-risk node-negative breast cancer were randomly
assigned to receive either three cycles of docetaxel and
capecitabine (TX) followed by three cycles of cyclophos-
phamide, epirubicin, and capecitabine (XEC-XT; n=753)
or three cycles of docetaxel (T) followed by three cycles of
cyclophosphamide, epirubicin, and 5-FU (FEC-T; n=747).
TX/CEX improved breast cancer—specific survival (HR,
0.64; 95% CI, 0.44-0.95; P=0.027) and RFS in women

with triple-negative disease and in women who had more
than three metastatic axillary lymph nodes at the time of
diagnosis. In this study, the fact that 92% of patients with
triple-negative breast cancer achieved ORR in the XEC-XT
group compared with only 73% in the FEC-T group implies
that treatment with XEC-XT has a better curative effect
on triple-negative breast cancer compared to FEC-T. This
study also compared the long-term efficacy of XEC-XT
and FEC-T. In the 5-year follow-up, the survival rate of
the XEC-XT group (72.7%) was significantly better than
that of the FEC-T group (59.4%).

In our study, comparing FEC-T and XEC-XT groups, it
was seen that the TEC arm had a quicker onset and a better
degree of pathological relief. Nevertheless, the incidence of
fourth-degree bone marrow suppression in the TEC group
was much higher compared with the FEC-T and XEC-XT
groups. Compared with the XEC-XT group, the TEC group
had a relatively short-term effect. The reason for this find-
ing may be that anthracycline combined with docetaxel
and cyclophosphamide greatly improves the effect of che-
motherapy. The BCIRG 001 adjuvant trial demonstrated
that docetaxel, doxorubicin, and cyclophosphamide (TAC)
resulted in improved DFS and OS compared to 5-FU, doxo-
rubicin, and cyclophosphamide (FAC) in the triple-negative
breast cancer node-positive subset.*> From the perspective
of long-term effects, such as DFS and 5-year OS, the results
of the TEC group were relatively poor compared with the
XEC-XT group. According to the relevant reports in HR-
negative or histological grade 3 breast cancer, the addition
of capecitabine to NAC results in greater pCR rates, which
may be due to the interaction of capecitabine with other che-
motherapy drugs; the greater pCR rates may also be related
to the long-term use of capecitabine.®

Adverse reactions caused by the administration of chemo-
therapeutic agents include diverse degrees of bone marrow
suppression, gastrointestinal reactions, alopecia, hand-foot
syndrome, and peripheral nerve reaction.** However, in the
present study, none of the 139 famale patients experienced
severe toxic side effects or cardiac insufficiency. From the
comparison of adverse events, the incidence rate of hand-foot
syndrome was most prevalent in the XEC-XT arm (12.5%
[TCH] vs 54.5% [XEC-XT] vs 17.1% [FEC-T] vs 18.8%
[TEC], P<<0.001). Several studies have shown that, due to
the pharmacological properties of capecitabine, the occur-
rence rate of hand-foot syndrome is high.** In the present
study, large doses of vitamin B6 were given orally when
severe HFS was encountered, which reduced the incidence
and symptoms of HFS.
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Conclusion

The advantages of TCH were demonstrated by comparing
four chemotherapy regimens. For the remaining three groups,
which did not receive trastuzumab, we concluded that the
short-term efficacy of the XEC-XT group and the TEC group
were not significantly different, and that both were superior
to the FEC-T group. However, in terms of long-term efficacy,
the XEC-XT group was superior to both the FEC-T group
and the TEC group. There was no difference in the long-term
prognosis between the TEC and FEC-T groups (Figures 1
and 2). No optimal sequence is currently known, and the
choice of individual regimens and drugs depends on patient
preferences regarding the schedule and side-effect pattern,
as well as the aforementioned therapies and residual toxic
effects. Compared with the AC-TH regimen (pirarubicin/
cyclophosphamide follow by docetaxel/trastuzumab), the
advantage of the TCH regimen is that the early use of trastu-
zumab can rapidly cause tumor reduction and prevent tumor
progression. In conclusion, with the promotion and evolution
of NAC, the NAC scheme is often varied; however, in Her-
2-positive breast cancer, the TCH regimen would occupy
the dominant position.

In recent years, therapy has progressed adequately with a
decline in therapy intensity, both for locoregional and systemic
therapy; avoiding overtreatment, but also undertreatment,
has become a major focus. Therapy has a curative intent and
should be decided in a multidisciplinary setting, taking into
account the molecular subtype and locoregional tumor load.
Primary conventional surgery is no longer the optimal choice
for all patients. Neoadjuvant therapy has become a common
choice in Her-2-positive primary early breast cancer. In non-
advanced breast cancer, the treatment goal should be a cure.
Advances in neoadjuvant therapy, endocrine therapy, and
combinations thereof, as well as the prospect of new targeted
therapies for Her-2-positive breast cancer, make the desire for
curing breast cancer in the early or middle stages a reality.
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