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Abstract

Background Neoadjuvant chemotherapy (NAC) with anthracycline sequential paclitaxel is the standard regimen

for triple negative breast cancer (TNBC), while TNBC with residual positive axillary lymph node after standard NAC
indicates poor prognosis. There is no evidence that vinorelbine alone can be used as an adjuvant intensive therapy for
such patients at present.

Methods We recruited TNBC patients with clinical stage of T1-4/N1-3/M0, who received NAC with 8 cycles of
anthracycline sequential paclitaxel and had residual tumor in axillary lymph node after surgery. The patients were
randomly divided into adjuvant intensive treatment group (Group A) and control group (Group B). The patients in
group A received vinorelbine at a dose of 25 mg/m? on days 1/8 of a 21-day cycle with four planned cycles, while the
control group received no therapy. Stratified according to the Miller-Payne system of the primary lesion (G1-2/G3-5).
The endpoints included distant disease-free survival (DDFS), recurrence-free survival (RFS), overall survival (OS), and
safety.

Results A total of 22 eligible patients were enrolled in this study, the 3-year DDFS and RFS rates in the group A were
significantly higher than those in group B (90.0% vs. 42.4%, p=0.022, both) at a median follow-up of 36 months. All
patients in the group A completed the scheme in full dose, and no grade 3/4 adverse event occurred.

Conclusions TNBC patients with residual positive axillary lymph nodes after NAC of anthracycline sequential
paclitaxel could benefit from adjuvant intensive therapy of vinorelbine with a good safety.

Trail registration The study was registered on the Clinical Trial registry website (https://register.clinicaltrials.gov,
NCT03270007) (Registration Date: 08/30/2017).
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Background

Breast cancer is the most frequently occurring malig-
nant tumor in females worldwide [1, 2]. Among the many
subtypes of breast cancer, triple-negative breast cancer
(TNBC) is particularly challenging to treat due to its lack
of expression of certain receptors that are typically tar-
geted in other breast cancer subtypes. TNBC is a subtype
of breast cancer detected using immunohistochemis-
try and is characterized by <1% expression of estrogen
receptor (ER) and progesterone receptor (PR) and a
negative expression of human epidermal growth factor
receptor-2 (HER-2). TNBC accounts for approximately
12-17% of breast cancer cases and has a poorer progno-
sis [3, 4], making it a particularly urgent area of research.
Effective treatment options for TNBC are therefore des-
perately needed, and ongoing research efforts aim to
identify new strategies for combating this deadly disease.

One of the standard systemic treatment options for
TNBC is anthracycline followed by paclitaxel NAC. In
fact, PCR has an impact on triple negative and HER2, but
not on luminal tumors [5]. A previous study [6] revealed
that, in locally advanced breast cancer (LABC) with axil-
lary lymph node metastasis, there is a statistically signifi-
cant difference in the 3-year DDFS rate between patients
who achieve complete remission in the axillary lymph
nodes after NAC and those with cancer residual (91.7%
vs. 78.8%, P=0.016, HR=2.17). In patients with hormone
receptor-negative and residual lymph node cancer who
did not receive postoperative adjuvant therapy, the risk
of distant metastasis and death increased by 4.256 times
(95% confidence interval [CI]: 1.14-24.17, P=0.033) and
6.478 times (95% CI: 1.58-35.30, P=0.011), respectively.
These results are consistent with those of the CREATE-X
study [8].

Vinorelbine is a classic anti-microtubule cytotoxic
drug. Previous studies have reported that vinorelbine,
as a salvage treatment for metastatic breast cancer, can
prolong the time to progression by 4.5 to 5.8 months
and can increase the objective response rate by approxi-
mately 36-41% [9, 10]. At present, there is no study on
vinorelbine monotherapy as the first-line adjuvant ther-
apy for early breast cancer. Thus, a single-center, ran-
domized phase 3 clinical trial (BCP-19) was designed to
evaluate the safety and efficacy of vinorelbine as an adju-
vant intensified therapy for lymph node-positive TNBC
patients with residual cancer in the lymph nodes after
NAC with anthracycline followed by paclitaxel.

Methods

Patients

Patients with primary invasive breast cancer who
were pathologically confirmed to be negative for hor-
mone receptors (ER<1%, PR<1%) and HER-2 (—
/1+or 2+without amplification detected via FISH) were
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recruited in this study. The clinical stage of the tumor in
these patients was T1-4/N1-3/M0. The patients received
eight cycles of NAC with anthracycline followed by
paclitaxel before surgery. After NAC, residual cancer in
the ipsilateral axillary lymph node was pathologically
confirmed, regardless of residual cancer in the primary
tumor. The inclusion criteria were as follows: patients
aged 18-66 years; females; those able to tolerate che-
motherapy; and those without a history of other tumors,
severe cardiovascular disease, uncontrolled infection,
and contraindications to radiotherapy and chemotherapy.
In addition, the patients should have normal laboratory
results for the blood, cardiac, liver, and kidney function
tests.

Experimental design

Patients who satisfied the inclusion criteria were ran-
domly divided into the adjuvant intensive treatment
group (group A) or the control group (group B) after
signing the informed consent form. Since the sensitiv-
ity of the primary tumors to chemotherapy may lead to
differences in prognosis, random enrollment should be
stratified according to the pathological Miller—Payne
classification of primary tumors. Patients in group A
received four cycles of intensive adjuvant chemotherapy,
with vinorelbine tartrate as the main chemotherapy drug
with a dose of 25 mg/m? administered intravenously
(IV) D1, D8 Q21. Since extravasation of vinorelbine
during infusion may lead to severe local tissue necrosis
or thrombophlebitis [11], a central venous catheter was
inserted for group A prior to adjuvant chemotherapy.
After four cycles of chemotherapy, all patients received
radiotherapy and started follow-up. In addition, the con-
trol group received the previous treatment plan without
any adjuvant chemotherapy, followed by postoperative
radiotherapy and follow-up. In this study, the Miller—
Payne grading system was used for the pathological eval-
uation of the primary lesion [12], which was divided into
two layers: G1/2 indicates that the primary lesion has no
obvious regression, and G3/4/5 indicates that the pri-
mary lesion has significantly regressed (Fig. 1). This study
was funded by Jiangsu Haosen Pharmaceutical Group
Co., Ltd., and vinorelbine for injection (Gaynor) test drug
and subclavian puncture catheter materials were pro-
vided free of charge. The sponsors were not involved in
any matters related to the trial design, data collection and
analysis, or interpretation of results.

Study endpoints

The primary endpoint of this study was the DDFS, which
was the time from randomization to distant organ metas-
tasis or death from any cause. The secondary endpoints
included RFS and OS. RFS was defined as the time from
randomization to recurrence, metastasis, second primary
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1. 18-66 years, TNBC,c T, N M <
2. NAC: anthracycline followed by paclitaxel, 8 cycles<

3. Residual cancer in axillary lymph node, ypN+«

N=304 (actually 22 patients randomized)

Stratification factors:

Miller—Payne (G1-2/G3-5)«

adjuvant intensive
treatment group

(group A):

Fig. 1 Flowchart of patient selection in this study

cancer, or death from any cause. OS was defined as the
time from randomization to death from any cause.
To evaluate the clinical safety of the treatment in the
study, NCI-CTC AE version 4.0 was used. Regardless of
whether an adverse event had a causal relationship with
the trial drug, this study recorded all adverse events in
the original records and transferred them to the case
report form. Adverse events also included the increase
in the number and severity of illnesses that were present
before the start of the study. The specific record content
included the description of adverse events, occurrence
time, termination time, degree and frequency of attack,
and whether treatment was required. If treatment was
required, the treatment plan provided was recorded.
The investigator was responsible for judging whether the
adverse event was related to the trial.

control group

(group B)-

Statistical analysis

This trial was a single-center, prospective, randomized
clinical trial, and the primary endpoint was the DDEFS.
According to the previous data of our center, the 5-year
DDES of the group without adjuvant chemotherapy was
78.6%, and the 5-year DDEFS of the adjuvant chemother-
apy group was expected to increase to 90.0%. The time
of enrollment and follow-up of this study were expected
to be 3 and 5 years, respectively. The minimum required
number of patients in each group was 138 with the power
of 0.85 and a of 0.05. Considering that the withdrawal
rate was not higher than 10%, 152 cases were needed for
each group. A total of 304 eligible cases (at least 55 DDFS
events) were required for the study. Statistical analysis
was performed using SPSS 22.0 software. All statistical
tests were two-sided, and statistical significance was set
at a P value of <0.05. For measurement data, the mean,
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standard deviation, median, minimum, and maximum
values were analyzed according to their distribution. In
addition, the number of cases and percentages of each
category were evaluated for classification indicators.
The comparison of the basic data of the two groups was
based on their distribution, using the student’s t test or
Wilcoxon rank sum test. Categorical variables were cal-
culated using chi-square test or Fisher’s exact probability
method. The drawing of survival curve and the estima-
tion of survival rate were performed using the Kaplan—
Meier method, the overall comparison of the survival
curve between groups was conducted using the log rank
test, and the Cox proportional hazard model was used for
the multivariate analysis and relative risk and its 95% CI
estimate. All statistical analyses were performed accord-
ing to the predetermined statistical analysis plan, and the
statistical analysis report of the research results was writ-
ten. However, it should be clarified that the actual sample
size of this study did not reach the preset level, making it
impossible to validate the research hypothesis; thus, only
preliminary descriptions and explorations can be made.

Table 1 Baseline clinicopathologic characteristics
Group A (n=11) Group B(n=11)

Characteristic

Age at diagnosis, year 57(35-64) 55(37-67)
Tumor size

<2cam 1(9.1%) 3(27.3%)
>2cm 10(90.9%) 8(72.7%)
Tumor type & grade

IDCI 7(63.6%) 2(18.2%)
IDCIIl 3(27.3%) 7(63.6%)
ILC 1(9.1%) 2(18.2%)
Ki-67

<25% 2(18.2%) 1(9.1%)
>25% 9(81.8%) 10(90.9%)
Scheme of NAC

Standard-interval 3(27.3%) 3(27.3%)
Dose-dense 8(72.7%) 8(72.7%)
Type of surgery

BCT+ALND 7(63.6%) 3(27.3%)
MRM 4(36.4%) 8(72.7%)
ypT0/is

Yes 0(0) 2(18.2%)
No 11(100%) 9(81.8%)
Miller-Payne

G1/2 3(27.3%) 2(18.2%)
G3/4/5 8(72.7%) 9(81.8%)

Group A: adjuvant intensive treatment group, Group B: control group, IDC:
invasive ductal carcinoma, ILC: invasive lobular carcinoma, NAC: neoadjuvant
chemotherapy, BCT: breast-conserving surgery, ALND: axillary lymph node
dissection, MARM: modified radical mastectomy, ypT0/is: no residual invasive
tumor cells in the breast
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Results

Due to the slow progress of enrollment, at its regular
meeting on March 29, 2022 the Data and Safety Moni-
toring Committee recommended stopping the trial as
it was unlikely completed on time, despite the enroll-
ment rate exceeding 60%. Data cutoff for this report was
April 4, 2022. Twenty-two eligible patients were enrolled
between November 2017 and March 2022. Among them,
11 patients were randomly allocated to the vinorelbine
intensive treatment group (group A), whereas the other
11 patients were allocated to the control group (group
B). The baseline characteristics of the two groups of
patients are shown in Table 1, and the median age of the
enrolled patients was 55 years (35—67 years). Approxi-
mately 81.8% of the patients had a clinical tumor stage
T2 or higher. The NAC regimen for all patients was four
cycles of anthracycline followed by four cycles of pacli-
taxel; 72.7% of the enrolled patients used a dose-dense
anthracycline regimen (epirubicin 100 mg/m?+cyclo-
phosphamide 600 mg/m? d1, q2w) and 27.3% used the
conventional 3-week anthracycline regimen (epirubicin
100 mg/m?+cyclophosphamide 600 mg/m? d1, q3w).
Paclitaxel was administered as a single-week regimen (80
mg/m?, d1, d8, d15, qw).

Clinical trial observation, patient follow-up, and
data summarization were completed early in January
2023. The last follow-up date was April 12, 2023, and
the median follow-up duration was 36 months (1-65
months). In the observation group, one patient showed
no abnormalities in the preoperative baseline examina-
tion; however, the patient developed a sudden onset of
abdominal distension and abdominal pain while pre-
paring for radiation therapy 1 month after the surgery.
Abdominal computed tomography re-examination
revealed multiple hepatic masses, and metastasis was
considered. The patient died of hepatic encephalopathy 1
month after randomization. Regarding the primary end-
point, the 3-year DDES rate in the vinorelbine intensive
treatment group was significantly higher than that in
the control group (90.0% vs. 42.4%, log-rank P=0.022)
(Fig. 2A). Regarding the secondary endpoints, the 3-year
REFS rate was significantly higher in the vinorelbine inten-
sive treatment group than in the control group (90.0% vs.
42.4%, log-rank P=0.022) (Fig. 2B). No significant differ-
ence was observed in the 3-year OS rate between the two
groups, but there was a trend of benefit in the intensive
treatment group (90.0% vs. 61.4%, log-rank P=0.149)
(Fig. 2C).

Multivariate analysis showed that the control group had
more survival events than the intensive treatment group.
The difference in DDFS (HR=0.19; 95% CI, 0.02—-1.76),
RFS (HR=0.19; 95% CI, 0.02-1.76), and OS (HR=0.32;
95% CI, 0.03-3.42) between the two groups showed a
trend but without statistical significance (Table 2).
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Fig. 2 Kaplan-Meier estimates for Distant Disease-Free Survival (A) and Recurrence-Free Survival (B) and Overall Survival (C) according to treatment

group. Group A: adjuvant intensive treatment group; Group B: control group
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Table 2 Multivariate analyses for the effect of random group and type of surgery on survival
Characteristic DDFS RFS 0os

HR(95%Cl) P-value* HR(95%Cl) P-value* HR(95%Cl) P-value*
Type of group 0.145 0.145 0.350
Group A 0.19(0.02-1.76) 0.19(0.02-1.76) 0.32(0.03-3.42)
Group B 1 1 1
Type of surgery 0.260 0.260 0482
BCT+ALND 0.28(0.03-2.56) 0.28(0.03-2.56) 0.43(0.04-4.55)
MRM 1 1 1

HR: hazard ratio, DDFS: distant disease-free survival, RFS: recurrence-free survival, OS: overall survival

Group A: adjuvant intensive treatment group, Group B: control group, BCT: breast-conserving surgery, ALND: axillary lymph node dissection, MRM: modified radical

mastectomy

*P-value <0.05 is statistically significant

Table 3 Adverse events assessed within 4 months after
randomization

Event Group A (n=11) Group B
(n=11)
Grade 1 Grade Grade Grade
or2 3or4d 1or2 3or4
Hematologic adverse event
Neutropenia 6 1 0 0
Thrombocytopenia 1 0 0 0
Anemia 3 0 0 0
Febrile neutropenia (FN) 0 1 0 0
Nonhematologic adverse
event
Nausea 3 0 0 0
Vomiting 1 0 0 0
Diarrhea 0 0 0 0
Fatigue 4 0 0 0
Thrombophlebitis 0 0 0 0
Peripheral neurotoxicity 1 0 0 0
Aminotransferase increased 2 0 0 0
Hair loss 0 0 0 0

All patients completed vinorelbine adjuvant intensive
chemotherapy with sufficient doses, and one patient (9%)
manifested with grade 3 neutropenic fever, and treatment
completion was delayed for 1 week. Due to the indwelling
central venous catheter inserted in advance, no patient
developed thrombophlebitis or other severe infusion
adverse reactions. None of the patients had peripheral
neurotoxicity above grade 3 or gastrointestinal symp-
toms, such as nausea, vomiting, and diarrhea. The inter-
val between the start of intensive treatment and the last
NAC was less than 2 months, and no adverse reactions of
hair loss were observed (Table 3).

Discussion

To the best of our knowledge, this is the first random-
ized controlled study on vinorelbine as an adjuvant
intensive therapy for TNBC patients with lymph node
non-pCR after standard NAC. Although the enrollment
was not completed as planned, the 3-year DDFS rate and

RES rate in the intensive treatment group were signifi-
cantly higher than those in the control group (90.0% vs.
42.4%, P=0.022, both), and the OS rate showed a trend
of benefit in the intensive treatment group (90.0% vs.
61.4%, P=0.149). It is possible to obtain more meaning-
ful research results if more patients are enrolled and the
follow-up time is prolonged.

The study extended beyond the planned duration of 3
years, lasting for a period of 4 years and 5 months from
the enrollment of the first patient in November 2017 to
the enrollment of the last patient in March 2022. A total
of 22 patients were enrolled, accounting for only 7.2%
(22/304) of the study’s predetermined sample size. The
inclusion criteria for this study were limited to patients
who achieved positive lymph node pCR, based on previ-
ous research [7].

The reasons why the actual enrollment of patients was
significantly less than planned are as follows: (1) The pro-
portion of TNBC was less (9%) than that reported in pre-
vious studies (12—17%) [3], possibly due to the negative
standard of immunohistochemical HR/HER-2 detection
(e.g. HR<10% change to HR<1%). The inclusion criteria
for this study were limited to patients with initial posi-
tive axillary lymph node puncture, resulting in a higher
PCR rate in the axillary lymph nodes compared to the
breast tumor. Undoubtedly, this increased the complex-
ity of patient selection. (2) Since 2017, our center has
gradually adjusted the neoadjuvant therapy for patients
with TNBC and HER-2-positive breast cancer from the
conventional 3-week anthracycline followed by a single-
week paclitaxel regimen to an intensive 2-week anthra-
cycline followed by a single-week paclitaxel regimen,
which has increased the absolute value of the pCR rate
of breast cancer primary tumor and lymph node by 11%
and 14.2%, respectively [13]. (3) During the later stage
of enrollment, the coronavirus disease 2019 pandemic
occurred, and the number of new breast cancer patients
diagnosed and treated at our center declined by 60%
compared with the same period in previous years. Due
to the changes in the hospital management model and
the frequency of patient visits, it was more difficult to
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enroll patients in clinical research. (4) The results of the
CREATE-X study were published in June 2017 [8]. Since
then, six to eight cycles of intensive capecitabine therapy
after surgery has become the recommendation of major
guidelines for TNBC that failed to achieve pCR with
NAC. However, the enrollment population of this study
overlapped with the application population of the CRE-
ATE-X study, which undoubtedly increased the difficulty
of enrollment.

The CREATE-X study enrolled 601 hormone-recep-
tor-positive patients (67.8%) and 347 patients (39.1%)
with negative axillary lymph nodes (including baseline
negative and lymph node pCR). In the subgroup analysis,
these two groups of patients did not obtain a DFS benefit
from intensive capecitabine therapy (HR, 0.81; 95CI%,
0.55-1.17. HR, 0.87; 95CI%, 0.48—1.60). Furthermore,
the primary endpoint of this study was DDFS rather
than DFS in the CREATE-X study. The distant metasta-
sis could be used as a criterion for determining the effi-
cacy of intensive adjuvant chemotherapy, and DFS or RES
would be affected by local treatment factors, such as local
recurrence and second primary cancer. These factors all
indicated that the population and observation endpoints
of this study were more specific.

Oral vinorelbine formulations are more acceptable to
patients than IV administration and have more advan-
tages in clinical management and adverse reactions [10,
14, 15]. A real-world study has shown that oral vinorel-
bine monotherapy or combination therapy had good effi-
cacy and tolerability compared with IV administration in
patients with previously treated advanced breast cancer
[16]. However, at the beginning of this study, evidence
that the oral vinorelbine was as effective as the standard
IV vinorelbine regimen for breast cancer was not found;
thus, the intensive treatment group in this study used IV
rather than oral vinorelbine.

Similar to capecitabine, vinorelbine could not replace
anthracycline and paclitaxel in chemotherapy regi-
mens for early breast cancer; however, it could be used
as their supplement. Minckwitz et al. [17] showed that
in the neoadjuvant treatment stage, in patients who did
not achieve early remission with TACx2, switching to
vinorelbine+capecitabine (NX) regimen for four cycles,
compared with continuing TACXx4, could prolong DES
(HR, 0.59; 95% CI, 0.49 to 0.82; P<0.001). Shannon et al.
[18] used vinorelbine combined with Herceptin as adju-
vant therapy in 30 patients with early HER-2 positive
breast cancer who did not receive the standard TH regi-
men for various reasons. With a median follow-up of 68
months, the 5-year IDFS rate was 90.9%, including one
case of local recurrence and one case of distant metas-
tasis. The 5-year OS rate was 100%. Thus far, few reports
on the application of vinorelbine in the neoadjuvant and
adjuvant treatment of early TNBC exist.
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The limitations of this study include the extremely lim-
ited number of recruits, resulting in an inadequate sam-
ple size. Furthermore, there was an imbalance between
the groups. These factors may have a detrimental impact
on the reliability and generalizability of the study results,
thereby constraining the validity of the study conclusions.

In conclusion, although adjuvant intensive vinorelbine
therapy demonstrates clinical effectiveness and good tol-
erability for TNBC patients with residual cancer in the
lymph nodes, it is important to note that due to the lim-
ited sample size, definitive conclusions cannot be drawn.
Therefore, further randomized studies with larger sample
sizes are necessary to validate this finding.
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