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ARTICLE INFO ABSTRACT

Keywords: Background: The purpose of this study was to compare the efficacy and safety of utidelone plus capecitabine for
Metastatic breast cancer advanced first-line versus second-line or above therapy in metastatic breast cancer patients who had previously
Utidelone

received anthracycline and taxane. At the same time, we compared the efficacy of utidelone plus capecitabine
and vinorelbine plus cisplatin in advanced first-line treatment of metastatic breast cancer.

Patients and methods: A retrospective cohort of 11 patients with metastatic breast cancer previously treated with
anthracycline and taxane (including neoadjuvant and adjuvant therapies) for advanced first-line with utidelone
plus capecitabine, 32 patients treated with second-line or above, and 60 patients with vinorelbine plus cisplatin
between October 2011 and August 2022 was collected. The first and second groups were treated with utidelone
plus capecitabine, and the third group was treated with vinorelbine plus cisplatin. The primary endpoint was
progression-free survival (PFS), and secondary endpoints were overall survival (OS), objective response rate
(ORR), and treatment safety.

Results: By 03/31/2023, median PFS reached 11.70 months (95 % CI 0.093-0.141) in utidelone plus capecitabine
group in the advanced first-line therapy, compared to 5.60 months (95 % CI 0.025-0.079) in the second-line or
above therapy [HR 0.42, (95 % CI 0.226-0.787), P = 0.0077]. In utidelone plus capecitabine, the median OS was
not reached in the advanced first-line therapy, with a mean overall survival of 23.16 months (95 % CI
0.198-0.265); whereas the median OS in the second-line or above therapy was 19.50 months (95 % CI
0.083-0.307), with a mean overall survival of 16.89 months (95 % CI 0.136-0.202) [HR 0.26, (95 % CI
0.098-0.678), P = 0.0495]. The ORR for advanced first-line therapy was 27.27 % (95%CI 0.060, 0.610)
compared with 15.63 % (95%CI 0.053, 0.328) for second-line or above. In advanced first-line therapy, utidelone
plus capecitabine was superior to vinorelbine plus cisplatin with a median PFS of 6.12 months (95 % CI
0.051-0.072) [HR 0.49, (95 % CI 0.286-0.839), P = 0.0291]. Compared with utidelone plus capecitabine, the
median OS in vinorelbine plus cisplatin advanced first-line therapy group was 35.37 months (95 % CI
0.258-0.449), and the mean overall survival was 40.79 months (95 % CI 0.315-0.501) [HR 0.54, (95 % CI
0.188-1.568), P = 0.2587]. The ORR for vinorelbine plus cisplatin was 18.33 % (95 % CI 0.095, 0.304). The most
common adverse events in our study were neurological toxicity, hand-foot syndrome, hematological toxicity,
gastrointestinal toxicity, and hepatic and renal function abnormalities. There were no deaths due to adverse
effects during the utidelone plus capecitabine treatment period.
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Conclusions: In MBC, advanced first-line therapy with utidelone plus capecitabine resulted in more favorable PFS,
0S, and ORR than second-line or above therapy. In advanced first-line therapy, utidelone plus capecitabine had
superior PFS, and ORR compared with vinorelbine plus cisplatin. This study concludes that utidelone plus
capecitabine is a more valuable chemotherapy option in advanced first-line MBC.

100 patients with metastatic breast cancer 250 patients with metastatic breast cancer
undergoing Utidelone + Capecitabine chemotherapy undergoing Vinorelbine + Cisplatin chemotherapy

(D15 received Utidelone + Capecitabine and 18 received
Vinorelbine + Cisplatin excluded (complicated with
hypertension, diabetes and other major organ function
diseases)

221 received Utidelone + Capecitabine and 33 received
Vinorelbine + Cisplatin excluded (target site that could be
evaluated < 1)

(38 received Utidelone + Capecitabine and 18 received
Vinorelbine + Cisplatin excluded (had not received regular
chemotherapy )

@12 received Utidelone + Capecitabine and 11 received
Vinorelbine + Cisplatin excluded (therapy cycle < 2)

(®)57 received Vinorelbine + Cisplatin excluded
(second-line or above therapy)

44 patients with metastatic breast cancer 113 patients with metastatic breast cancer
undergoing Utidelone + Capecitabine undergoing Vinorelbine + Cisplatin first-line
chemotherapy therapy
_| 1 patient excluded: 53 patients excluded:
Lost to follow-up | Lost to follow-up(n=15)
Follow-up incomplete
data(n=38)
43 patients include

A 4

\ 4
. . = 60 patients include:
Utidelone + Capecitabine i e Vinorelbine + Cisplatin first-line
first-line therapy second-line or above therapy therapy
N1 =82 N=60

Fig. 1. Flow chart of patient enrollment.
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Introduction

Breast cancer is the most common malignant tumor in women, and
by 2023, Breast cancer incidence is 2.97 million, accounting for 31 % of
female cancers [1]. The treatment of breast cancer is a comprehensive
process, in which chemotherapy plays an important role. Chemotherapy
resistance is an influential factor leading to recurrence and metastasis of
breast cancer [2]. With the increasing standardization of breast cancer
treatment, the vast majority of patients have been treated with anthra-
cycline and taxane during the adjuvant phase, and a part of them
eventually progressed to advanced metastatic breast cancer (MBC),
which is highly susceptible to cross-resistance and multidrug resistance
at the follow-up phase of therapy [3]. At present, the choice of effective
and safe follow-up chemotherapeutic regimen for patients with MBC
who have received anthracycline and taxane chemotherapy remains a
thorny clinical problem.

There is no standard treatment for advanced MBC according to
molecular typing, but chemotherapy is still the basis of subtype MBC
treatment. In first-line as well as later lines palliative treatment of MBC,
drugs such as capecitabine, vinorelbine, gemcitabine, platinum, eribu-
lin, and utidelone can be considered as single agents or in combination
regimens [4-7]. However, these chemotherapeutic agents have limited
survival benefits and most studies [8-10] showed no significant differ-
ence in overall survival between chemotherapy regimens. Hu XC et al.
showed that gemcitabine/cisplatin (GP) was superior to gemcitabine/
paclitaxel (GT) for first-line treatment of metastatic triple-negative
breast cancer (mTNBC) in terms of PFS (GP: 7.7 months, GT: 6.5
months); however, there was no significant difference in OS [11].
Another study showed that nab-paclitaxel plus carboplatin significantly
prolonged the median PFS compared with nab-paclitaxel plus gemcita-
bine or gemcitabine plus carboplatin in first-line therapy for mTNBC
(8.3 months vs. 5.5 months, 6.0 months); while there was no difference
in OS [12]. The median PFS of vinorelbine combined with capecitabine
in the backline therapy of MBC was 6.2 months, with an OS of 35.47
months, and it was considered an active and well-tolerated treatment
option [13]. A real-world study [14] showed that the median OS of first-
and second-line therapy with eribulin in patients with endocrine-
resistant advanced or metastatic breast cancer was 2.25 years (95 %
CI 1.07-2.68) and 1.75 years (95 % CI 1.28-2.45), respectively. Based
on these results, it is worthwhile to further explore and study a more
effective first-line therapy for MBC patients based on prolonged survival.

Utidelone (UTD1) is an original Chinese genetically engineered
modified analogue of epothilone [15]. Due to the advantages of stronger
anti-tumor activity, broader anti-tumor spectrum, and the fact that
tumor cells resistant to taxanes are still effective, it was approved by
China Food and Drug Administration (CFDA) in 2021 in combination
with capecitabine for the treatment of patients with recurrent or meta-
static breast cancer who have previously received at least one anthra-
cycline or taxane drug. A phase III clinical trial [16] demonstrated that
patients treated with utidelone in combination with capecitabine had
significantly better PFS than patients treated with capecitabine mono-
therapy. The final analysis of OS updated in 2020 [17] also showed that
utidelone combined with capecitabine significantly improved patient OS
compared to capecitabine alone. Vinorelbine is a semisynthetic
vinblastine that is not cross-resistant to anthracycline and taxanes. With
cisplatin acting on multiple targets, it has synergistic antitumor activity
and has better efficacy and safety in MBC after anthracycline and taxane
treatment [18,19]. Although there were many chemotherapy regimens
for MBC, the efficacy and safety of first-line and above therapy have
been studied and compared. However, no studies have been reported on
the efficacy and safety of first-line versus second-line or above therapy
with utidelone combined with capecitabine in MBC that has received
prior anthracycline and taxane; and on the evaluation and comparison of
utidelone combined with capecitabine versus vinorelbine combined
with cisplatin in late-stage first-line therapy.

The aim of this study is to investigate the efficacy and safety of the
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late-stage first-line therapy group of utidelone combined with capeci-
tabine versus the second-line or above therapy group in MBC that has
received prior anthracycline and taxanes. Meanwhile, to compare the
efficacy of utidelone plus capecitabine (UX) versus vinorelbine plus
cisplatin (NP) for advanced first-line therapy of MBC via anthracyclines
and taxanes. To find out the place of utidelone in combination with
capecitabine in the first-line therapy of advanced MBC, and to find a
more preferred chemotherapy regimen to provide more effective clinical
benefit for patients with MBC.

Material and methods
Research subjects and entry criteria

The study retrospectively collected clinical data on metastatic breast
cancer patients treated with utidelone plus capecitabine or vinorelbine
plus cisplatin at Designated Specialist Hospitals (Yunnan Cancer Hos-
pital, Guangxi Medical University Cancer Hospital, Chongqing Cancer
Hospital, The First Affiliated Hospital of Kunming Medical University,
The Third People's Hospital of Yunnan Province) between October 2011
and August 2022 following progression of anthracycline and taxane. The
study ultimately included 11 patients in the first-line therapy treated
with utidelone in combination with capetabine, 32 patients in the
second-line or above, and 60 patients in the first-line therapy treated
with vinorelbine combined with cisplatin(Fig. 1). All study subjects were
female, aged 22-70 years, with an average age of (49 + 8.60) years.
Baseline characteristics such as sex, age, BMI, and body weight were
compared among the three groups of subjects, with no statistically sig-
nificant difference (P > 0.05) and were comparable.

Case diagnosis criteria: All patients with metastatic breast cancer
underwent imaging such as physical examination, whole blood exami-
nation, blood biochemical examination, CT scan or MRI examination at
Designated Specialist Hospitals. Tissue biopsy or lumpectomy was per-
formed after evaluation by breast surgeons at Designated Specialist
Hospitals. The histopathologic specimens were diagnosed as breast
cancer by >2 doctors in the pathology department of Designated
Specialist Hospitals. In addition, the results of pathological immuno-
histochemistry and Fish (Fluorescence in Situ Hybridization) gene test in
all patients with metastatic breast cancer were obtained directly by
pathologist or pathologic consultation in Designated Specialist Hospi-
tals. Advanced first-line therapy was defined as patients with prior
anthracycline and taxane use, first diagnosis of metastatic breast cancer,
and first treatment with utidelone plus capecitabine or vinorelbine plus
cisplatin.

Inclusion criteria: (1) histologically or cytologically confirmed met-
astatic breast cancer; (2) Patients who have progressed to treatment
with utidelone plus capecitabine or vinorelbine plus cisplatin after
previous treatment with anthracycline and taxane (including neo-
adjuvant and adjuvant therapies); (3) at least one target site that could
be evaluated; (4) Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0 to 2; (5) Disorders of the Nervous system that are less
than grade 2 on the National Cancer Institute (NCI) Common Toxicity
Criteria (CTC) version 4.03.

Exclusion criteria: (1) In breastfeeding period; (2) Chemotherapy
cycles <2; (3) Combination of other primary tumors; (4) Combined with
major organ function diseases such as hypertension and diabetes; (5)
patients did not receive regular chemotherapy in hospital; (6) Missing
patient clinical data and follow-up data do not satisfy the data analysis.

Ethical statement: The study complied with the Declaration of Hel-
sinki (as revised in 2013) and was approved by institutional committee
board of the Third Affiliated Hospital of Kunming Medical University
(Yunnan Cancer Hospital) (No. KYLX2023-107). All patients obtained
informed consent.
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Table 1
Study subject demographics.
Demographic characteristic Group 1 Group 2
UX first-line therapy (n =  UX second-line or above therapy (n  P-value = UX first-line therapy (n = NP first-line therapy (n =  P-value
11) =32) 11) 60)
Age (year), %
<50 6(54.55 %) 17(53.13 %) 0.935  6(54.55 %) 36(60.00 %) 0.735
>50 5(45.45 %) 15(46.87 %) 5(45.45 %) 24(40.00 %)
Menopause, %
Yes 5(45.45 %) 18(56.25 %) 0.536  5(45.45 %) 26(43.33 %) >0.999
No 6(54.55 %) 14(43.75 %) 6(54.55 %) 34(56.67 %)
BMI (kg/m?),%
<22 6(54.55 %) 19(59.38 %) 0.779  6(54.55 %) 16(26.67 %) 0.084
>22 5(45.45 %) 13(40.62 %) 5(45.45 %) 44(73.33 %)
T, %
<2 1(9.09 %) 7(21.87 %) 0.656 1(9.09 %) 20(33.33 %) 0.156
>2 10(90.91 %) 25(78.13 %) 10(90.91 %) 40(66.67 %)
N, %
Yes 6(54.55 %) 19(59.38 %) 0.779  6(54.55 %) 44(73.33 %) 0.209
No 5(45.45 %) 13(40.62 %) 5(45.45 %) 16(26.67 %)
M, %
No 7(63.64 %) 21(65.62 %) 0.905 7(63.64 %) 57(95.00 %) 0.001
Yes 4(36.36 %) 11(34.38 %) 4(36.36 %) 3(5.00 %)
ER, %
+ 6(54.55 %) 14(43.75 %) 0.536 6(54.55 %) 40(66.67 %) 0.439
- 5(45.45 %) 18(56.25 %) 5(45.45 %) 20(33.33 %)
PR, %
+ 7(63.64 %) 13(40.62 %) 0.187 7(63.64 %) 38(63.33 %) 0.985
- 4(36.36 %) 19(59.38 %) 4(36.36 %) 22(36.67 %)
HER2, %
+ 1(9.09 %) 12(37.50 %) 0.129 1(9.09 %) 17(28.33 %) 0.269
- 10(90.91 %) 20(62.50 %) 10(90.91 %) 43(71.67 %)
Ki67, %
<14 1(9.09 %) 6(18.75 %) 0.656 1(9.09 %) 11(18.33 %) 0.676
>14 10(90.91 %) 26(81.25 %) 10(90.91 %) 49(81.67 %)
Metastasis site, %
<2 8(72.73 %) 13(40.62 %) 0.066  8(72.73 %) 47(78.33 %) 0.682
>2 3(27.27 %) 19(59.38 %) 3(27.27 %) 13(21.67 %)
Primary tumor excised, %
Yes 8(72.73 %) 23(71.88 %) 0.957  8(72.73 %) 56(93.33 %) 0.035
No 3(27.27 %) 9(28.12 %) 3(27.27 %) 4(6.67 %)
Received radiation therapy,
%
Yes 6(54.55 %) 14(43.75 %) 0.536 6(54.55 %) 27(45.00 %) 0.560
No 5(45.45 %) 18(56.25 %) 5(45.45 %) 33(55.00 %)
Received targeted therapy,
%
Yes 3(27.27 %) 11(34.38 %) >0.999 3(27.27 %) 10(16.67 %) 0.411
No 8(72.73 %) 21(65.62 %) 8(72.73 %) 50(83.33 %)
Received endocrine
therapy, %
Yes 4(36.36 %) 11(34.38 %) >0.999 4(36.36 %) 24(40.00 %) >0.999
No 7(63.64 %) 21(65.62 %) 7(63.64 %) 36(60.00 %)

BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor type 2; UX (Utidelone plus Capecitabine); NP

(Vinorelbine plus Cisplatin).

ER and PR status was defined with the cutoff value of 1 % positive tumor cells.

HER2-positive was defined as scored 3+ by immunohistochemistry; for scores 2+, fluorescence in situ hybridization was performed to determine HER2 positivity; and

0 and 1+ were regarded as HER2-negative.

Study design and treatment

The clinicopathological data of 103 patients with metastatic breast
cancer were collected, including height, weight, age, Menopause, tumor
size, clinical stage, lymph node metastasis, number of Metastasis site,
Primary tumor excised, etc. Among them, there were 11 patients in the
first-line therapy group of utidelone combined with capecitabine, 32
patients in the second-line therapy group and above, and 60 patients in
the first-line therapy group of vincristine combined with cisplatin. Each
treatment group received per each 21-day treatment cycle: The group
treated with utidelone plus capecitabine received utidelone (30 Ing/m2
IV once daily days 1-5) plus capecitabine (1000 mg/m? orally twice
daily on days 1-14). The group treated with vincristine plus cisplatin
received vincristine (25 mg/m? IV once daily days 1 and 8) plus cisplatin
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(75 mg/m? IV once daily days 1-3). All patients continued chemo-
therapy until progression, intolerable toxicity, or discontinuation of
treatment was indicated. Dosage reductions during chemotherapy were
allowed to control toxicity.

Patient evaluation included physical examination, whole blood ex-
amination, blood biochemistry, CT scan and MRI. Blood samples were
taken and evaluated at baseline, followed by physical examination,
whole blood examination, and blood biochemical examination once a
week, and enhanced CT and MRI every two cycles. All patients under-
went radiographic evaluation of tumor remission every two treatment
cycles until they developed disease progression or unacceptable toxicity
and stopped treatment or died. Assessment of tumor remission was
performed using enhanced CT and MRI. The researchers contacted each
patient by telephone before the final OS analysis to confirm their
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A Progression-Free-Survival in the UX first-line vs second-line or above therapy population.
B Overall survival in the UX first-line vs second-line or above therapy population.
C Progression-Free-Survival in the UX first-line vs NP first-line therapy population.

D Overall survival in the UX first-line vs NP first-line therapy population.

survival status and collect survival information from each patient.

Side effects were collected from medical records and laboratory tests
during treatment. Adverse events are classified according to the Version
4.03 Common Terminology Criteria for Adverse Events (CTCAE).
Routine hematologic and blood biochemical tests were performed once
a week between the 3rd and 5th day of each treatment cycle until the
treatment was discontinued. In addition, patients' vital signs were
evaluated periodically during treatment, and electrocardiograms,
echocardiography, and physical examinations were performed to
observe for any abnormalities and significant changes from baseline. All
assessments and examinations were performed at baseline and at the end
of each treatment cycle during treatment.

Progression-Free survival (PFS), overall survival (OS), efficacy and
safety of different treatment groups were compared based on the data
collected; Meanwhile, the prognostic factors of metastatic breast cancer
among different treatment groups were analyzed.
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End of study

The primary endpoint was progression-free survival (PFS), defined as
progression from the first day of chemotherapy to the onset of disease
based on version 1.1 of the Solid Tumor Response Assessment Criteria
(RECIST) [20].

The secondary endpoint was overall survival (0S), defined as the
time from the first day of chemotherapy to death due to any cause.
Objective response rate (ORR), defined as the proportion of complete
response (CR) and partial response (PR) in all patients and treatment
safety. The progression-free survival (PFS) and overall survival (OS) of
the study population were calculated using the Kaplan-Meier product-
limit method.

Statistical analysis

IBM SPSS Statistics 26.0 and GraphPad Prism 8.0.2 were used for all
statistical analyses, and P values <0.05 were considered statistically
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Table 2
Study subject end of treatment objective response rates.
Group 1 Group 2
UX first-line therapy (n = UX second-line or above therapy (n = P- UKX first-line therapy (n = NP first-line therapy (n = P-
11) 32) value 11) 60) value
Best response,
“(n)
CR 1 0 1 1
PR 2 5 2 10
SD 3 7 3 31
PD 3 19 3 18
NA 2 1 2 0
Total 11 32 11 60
ORR,” % 27.27 15.63 0.401 27.27 18.33 0.444
95%Cl* 0.060,0.610 0.053,0.328 0.060,0.610 0.095,0.304

CR complete response, PR partial response, SD stable disease, PD progressive disease, ORR objective response rate, CI confidence interval, UX (Utidelone plus

Capecitabine); NP (Vinorelbine plus Cisplatin).
@ Assessed according to RECIST1.1.
® ORR = (CR + PR)/total x 100 %.
¢ Calculated using Clopper Pearson method.

significant. Categorical variables were expressed as their respective
percentages and analyzed by chi square test or Fisher exact test. The
efficacy and safety variables were summarized using descriptive statis-
tics. For ORR, 95 % confidence intervals were calculated using the
Clopper Pearson method. For PFS and OS, we used the Kaplan-Meier
method for survival analysis and estimated the median and 95 % con-
fidence interval. A log-rank test was carried out for treatment compar-
ison at a twosided alpha level of 0.05. The risk ratio (HR) and 95 %
confidence interval were calculated using single-factor and multi-factor
Cox proportional risk model. Univariate Cox model was used to test the
combined prognostic value of breast cancer, while the clinical signifi-
cance of the variables were considered together and then included in the
multifactorial Cox model.

Results
Patient characteristics

Ultimately, 11 patients in the first-line therapy group of utidelone
plus capecitabine, 32 patients in the second-line or above therapy group
and 60 patients in the first-line therapy group of vincristine plus
cisplatin were included. The baseline demographics and clinical char-
acteristics of all patients were summarized in Table 1. All patients were
metastatic breast cancer, Chinese women, aged 22 to 70 years, and had
previously received anthracycline and taxane. P value was obtained by
Pearson chi-square test or Fisher exact method. In utidelone plus cape-
citabine, there was no significant difference in baseline clinical char-
acteristics between the first-line therapy and the second-line or above
therapy (P > 0.05). However, In the first-line therapy group of utidelone
combined with capecitabine, compared with vinorelbine combined with
cisplatin, there were statistical differences between the groups P < 0.05
distant metastasis (P = 0.001) and Primary tumor excised (P = 0.035).
We conclude that there is a difference in distant metastasis and primary
tumor excised at baseline (Table 1).

Clinical efficacy and prognosis analysis

The cut-off date for this research was 31 March 2023, a total of 40
progression-free survival events occurred in the utidelone plus capeci-
tabine first-line versus second-line or above group. There were 70
progression-free survival events in the group treated with utidelone plus
capecitabine versus vincristine combined with cisplatin. There were 10
cases in the utidelone plus capecitabine (UX) first-line therapy group,
30cases in the second-line or above therapy group, and 60 cases in the
vinorelbine plus cisplatin (NP) first-line therapy group. Follow-up time
of the group treated with UX was from January 2021 to March 2023,
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while the group treated with NP was from October 2011 to March 2023.
Based on the researchers' assessment, median PFS was 11.70 months (95
% CI 0.093-0.141) in the UX first-line therapy group, and 5.60 months
(95 % CI 0.025-0.079) in the second-line or above therapy group [HR
0.42, (95 % CI 0.226-0.787), log-rank P = 0.0077; Fig. 2A]. P = 0.0077
< 0.05, so PFS was statistically significant in the two groups. In addition,
the median PFS in the group of UX for advanced first-line therapy was
better than that in the group of NP for 6.12 months (95 % CI
0.051-0.072) [HR 0.49, (95 % CI 0.286-0.839), log-rank P = 0.0291;
Fig. 2C]. P = 0.0291 < 0.05, PFS difference between the two groups
were statistically significant.

In the final OS analysis of cut-off date, 2deaths occurred in 11 pa-
tients in the first-line therapy group with UX, 17deaths in 32 patients in
the second-line or above, and 43 deaths in 60 patients in the first-line
treatment group with NP. The mortality rates were 18.18 %, 53.13 %
and 71.67 %, respectively (Follow-up time of UX was shorter than that of
NP). The median OS was not reached in the UX first-line therapy group,
and the mean overall survival was 23.16 months (95 % CI 0.198-0.265).
In contrast, the median OS in the second-line or above therapy group
was 19.50 months (95 % CI 0.083-0.307), and the mean overall survival
was 16.89 months (95 % CI 0.136-0.202) [HR 0.26, (95 % CI
0.098-0.678), log-rank P = 0.0495; Fig. 2B]. Compared with the late
first-line therapy group of UX, the median OS of the late first-line
therapy group of NP was 35.37 months (95 % CI 0.258-0.449), and
the mean overall survival was 40.79 months (95 % CI 0.315-0.501) [HR
0.54, (95 % CI 0.188-1.568), log- rank P = 0.2587; Fig. 2D].

Of the 11 patients in the late first-line therapy group of UX, 9 were
evaluated and 2 were considered unavailable (One patient did not un-
dergo enhanced CT and MRI for physical reasons when completing the
second cycle of chemotherapy, and one did not undergo enhanced CT
and MRI for economic reasons). At the end of the study, a total of 1
complete response (CR), 2 partial response (PR), 3 stable disease, and 3
progressive disease (PD) were observed (Table 2), with an ORR of 27.27
% (95 % CI 0.060,0.610). Of the 32 patients treated with UX for
advanced second line or higher, one had a severe new crown fever
without enhanced CT or MRI. Therefore, a total of 31 subjects were
evaluated. At the end of the study, a total of 0 CR, 5 PR, 7 SD, and 19 PD
were observed (Table 2) with an ORR of 15.63 % (95%CI 0.053,0.328).
ORR (UX late first-line vs. second-line or above therapy groups) P =
0.401 > 0.05, the difference was not statistically significant (Table 2). In
the NP first-line therapy group, 60 patients completed at least 2 cycles of
chemotherapy and underwent regular imaging examinations, so the
efficacy could be evaluated. By the end of the study, a total of 1 CR, 10
PR, 31 SD, and 18 PD were observed (Table 2), with an ORR of 18.33 %
(95 % CI 0.095,0.304). ORR (UX late first line vs. NP late first line) P =
0.444 > 0.05, the difference was not statistically significant (Table 2).
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Fig. 3. ORR,CR,PR,SD,PD ratio of the different treatment groups.

CR complete response, PR partial response, SD stable disease, PD progressive disease, ORR objective response rate, UX (Utidelone plus Capecitabine), NP (Vinor-

elbine plus Cisplatin).
A ORR,CR,PR,SD,PD ratio of the UX first-line vs second-line or above therapy.
B ORR,CR,PR,SD,PD ratio of the UX first-line vs NP first-line therapy.

The efficacy of the study population was analyzed based on the in-
vestigator's assessment showing that the proportion of patients
achieving ORR, CR, PR, and SD in the first-line therapy group of UX was

Table 3
The efficacy of different treatment groups between CR/PR and SD/PD.

higher than the proportion of patients in the second-line or above
(Fig. 3A). The proportion of patients who achieved ORR, CR, and PR in
the late first-line therapy group of UX was higher than that of patients in

Group 1

Group 2
UX first-line therapy (n = 9) UX second-line or above therapy (n = 31) P-value UX first-line therapy (n = 9) NP first-line therapy n = 60 P-value
CR/PR 3 5 0.348 3 11 0.373
SD/PD 6 26 6 49

CR complete response, PR partial response, SD stable disease, PD progressive disease, UX (Utidelone plus Capecitabine); NP (Vinorelbine plus Cisplatin).
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Table 4
The efficacy of utidelone plus capecitabine based on the subtypes of breast
cancer.

Molecular Group 1 Group 2
subtype UX first- 10):¢ P- UX first- NP first- P-value
line second- value line line
therapy line or therapy therapy
above
therapy

HER2+
CR/PR 1 0.231 1 4 0.278
SD/PD 0 10 13
NA / / /
HER2-
CR/PR 2 0.396 2 6 0.030
SD/PD 6 16 6 37
NA 2 1 2 0
HER2- ER-

PR-
CR/PR 1 1 0580 1 2 >0.999
SD/PD 2 8 2 7
NA 0 1 / /
HER2-

ER+

PR+
CR/PR 1 2 0.109 1 4 0.004
SD/PD 1 6 1 24
NA 2 0 2 0

ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal
growth factor receptor type 2; UX (Utidelone plus Capecitabine); NP (Vinor-
elbine plus Cisplatin), CR complete response, PR partial response, SD stable
disease, PD progressive disease, NA not available.

ER and PR status was defined with the cutoff value of 1 % positive tumor cells.
HER2-positive was defined as scored 3+ by immunohistochemistry; for scores
2+, fluorescence in situ hybridization was performed to determine HER2 posi-
tivity; and 0 and 1+ were regarded as HER2-negative.

the late first-line therapy group of NP; whereas the proportion of pa-
tients with SD was lower than that of patients in the late first-line
therapy group of NP(Fig. 3B).

In order to investigate whether there were differences in the efficacy
of different treatment groups of breast cancer between the CR/PR and
SD/PD groups. X2 test and Fisher exact method were used to analyze the
efficacy of UX in 9 patients of first-line therapy, 31 patients of second-
line therapy and above, and 60 patients of NP. The results showed
that p-values were > 0.05. It can be considered that the difference be-
tween the late first-line therapy of UX and the second-line or above
therapy groups was not statistically significant between the two groups
in terms of clinical efficacy CR/PR and SD/PD; the difference between
the late first-line therapy of UX and the late first-line therapy group of
NP was not statistically significant in terms of CR/PR and SD/PD in
terms of clinical efficacy (Table 3). Table 4 shows the efficacy of UX
based on the subtypes of breast cancer. In advanced first-line, there was
a statistical difference in efficacy between UX and NP in the HER2-,
HER2- ER+ PR+ subtypes (P = 0.030, 0.004), with no significant dif-
ference seen in other subtypes at present (Table 4). These results must be
interpreted with caution because the sample sizes of the subgroups are
so small.

To explore the prognostic factors in patients with breast cancer be-
tween the first-line therapy group treated with UX and those treated
with second-line or above. We first screened the variables by single-
factor COX regression analysis (Fig. 4A). Among the variables consid-
ered, age (P = 0.048), menopause (P = 0.008), M (P = 0.049), ER (P =
0.004), PR (P = 0.008) were significantly correlated with the prognosis
of breast cancer patients (Fig. 4A). The clinical significance of the var-
iables was also considered, and variables with P < 0.1 were included in
the COX multifactorial regression analysis to comprehensively analyze
the effects of multifactorial interactions on breast cancer prognosis. The
results of multifactorial COX regression analysis showed that: ER (P =
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0.006) and primary tumor excised (P = 0.049) were statistically sig-
nificant at P < 0.05 in both groups, and had a significant and indepen-
dent correlation with breast cancer prognosis (Fig. 4B).

Meanwhile, we explored the factors influencing the prognosis of
breast cancer patients between the two groups of UX and NP in advanced
first-line therapy. Variables were screened by single factor COX regres-
sion analysis (Fig. 5A). Among the variables considered, ER (P = 0.021)
was significantly associated with prognosis in breast cancer patients
(Fig. 5A). Considering the clinical significance of the variables, the
variables with P < 0.2 were included in COX multivariate regression
analysis to comprehensively analyze the impact of multivariate inter-
action on breast cancer prognosis. Multivariate COX regression analysis
showed that ER (P = 0.014) P < 0.05 was statistically significant and
correlated with breast cancer prognosis (Fig. 5B).

Safety analysis

Patients in both the UX first-line and second-line or above treatment
groups received more than two cycles of chemotherapy (range: 2 to 11
cycles). During treatment, all patients underwent regular hematology,
blood biochemistry, electrocardiogram, echocardiography, and physical
examination. The late first-line therapy group (11 patients) of UX had a
grade 1-2 adverse event in 8 patients (72.73 %) and any grade 3 and
above adverse event in 3 patients (27.27 %); In the first-line therapy
group of UX (11 patients), 8 (72.73 %) patients experienced any grade
1-2 adverse events and 3 (27.27 %) patients experienced any grade 3
and above adverse events, whereas in the second-line or above therapy
group (32 patients), 23 (71.88 %) patients experienced any grade 1-2
adverse events and 8 (25.00 %), and 1 patient did not experience any
discomfort during drug administration (Fig. 6A). We found that there
was a more balanced proportion of any adverse events that occurred
during the administration of UX first-line compared with the second-line
or above therapy group.

In terms of the grading of toxic side effects, the first-line therapy
group (11 patients) of UX showed neurological toxicity grade 1-2 in 6
patients (54.55 %), and there was no grade 3 and above toxicity; hand-
foot syndrome grade 1-2 in 3 patients (27.27 %), and grade 3 and above
toxicity in 1 patients (9.10 %); gastrointestinal toxicity grade 1-2 in 2
patients (18.18 %), grade 3 and above toxicity was 1 patient (9.10 %);
hematologic toxicity grade 1-2 was 2 patients (18.18 %), grade 3 and
above toxicity was 1 patient (9.10 %); hepatic and renal function ab-
normalities grade 1-2 was 1 patient (9.09 %), and grade 3 and above
toxicity did not occur (Fig. 6B).

In the UX second-line or above therapy group (32 patients), there
were 25 patients (78.13 %%) of neurological toxicity grade 1-2, and 3
patients (9.38 %) of grade 3 and above toxicity; 17 patients (53.13 %) of
hand-foot syndrome grade 1-2, and 1 patient (3.13 %) of grade 3 and
above toxicity; 13 patients (40.63 %) of gastrointestinal toxicity grade
1-2 and 5 patients (15.63 %); and 7 patients (21.88 %) of hematologic
toxicity grade 1-2, grade 3 and above toxicity did not occur; hepatic and
renal function toxicity grade 1-2 was 10 cases (31.25 %), grade 3 and
above toxicity was 2 cases (6.25 %) (Fig. 6B). These results must be
interpreted with caution due to the small sample size.

In conclusion, based on this study, MBC previously treated with
anthracyclines and taxane, there was a significant benefit of UX in the
first-line versus the second-line or above therapy groups, with a signif-
icant prolongation of the median PFS (11.70 months vs. 5.60 months)
and a statistically significant difference of P = 0.0077, as well as a sta-
tistically significant difference in the mean overall survival (23.16
months vs. 16.89 months) of P = 0.0495, a statistically significant dif-
ference. And surprisingly, a significant benefit was found in first-line
application of UX versus NP in MBC after progression by anthracycline
and taxane therapy, with a significant prolongation of the median PFS
(11.70 months vs. 6.12 months) and a statistically significant difference
of P = 0.0291, and the mean overall survival (23.16 months vs. 40.79
months) of P = 0.2587, the difference is not yet statistically significant
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Fig. 4. The univariate and multivariate logistic regression analysis in the UX first-line vs second-line or above therapy.
BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor type 2; UX (Utidelone plus Capecitabine).

A Univariate Cox model analysis for OS.
B Multivariate Cox model analysis for OS.

and needs to be further analyzed.
Discussion

This is a very valuable multicenter real-world study. We report, for
the first time, the clinical efficacy of utidelone combined with capeci-

tabine for the treatment of advanced MBC in the first versus the second
line and the comparative efficacy of utidelone combined with
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capecitabine versus vinorelbine combined with cisplatin for advanced
first-line therapy. We found that patients who received utidelone in
combination with capecitabine as advanced first-line therapy had longer
PFS and OS compared with the second-line or above therapy group.
More interestingly, utidelone combined with capecitabine had a longer
PFS compared to vinorelbine combined with cisplatin in the first-line
therapy of advanced MBC.

In advanced metastatic breast cancer (MBC), tumors are susceptible
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Fig. 5. The univariate and multivariate logistic regression analysis in the UX first-line vs NP first-line therapy.
BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor type 2.

A Univariate Cox model analysis for OS.
B Multivariate Cox model analysis for OS.

to previously treated anthracyclines and taxanes, and the choice of a
follow-up chemotherapy regimen is a major headache for clinicians.
Previous clinical and experimental studies have shown that combination
chemotherapy is more effective than chemotherapy alone [21-23].
Combination chemotherapies typically involve drugs with multiple
mechanisms of action and synergy without overlaying chemotherapy-
related toxicity. Patients with advanced metastatic breast cancer who
were adjuvant to anthracycline and taxanes have the option of utidelone
plus capecitabine and vinorelbine plus cisplatin in combination with
chemotherapy [16,17,24,25]. In a Phase III clinical trial [17], the me-
dian OS of utidelone in combination with capecitabine was significantly

better than that of patients treated with capecitabine alone [HR 0.75, 95
% CI (0.59-0.94), P = 0.0142]. Du F et al. showed [26] that PFS was
higher in patients with vinorelbine plus cisplatin (NP) than in patients
with vinorelbine plus capecitabine (NX) (5.3 months vs. 3.0 months P =
0.023).

In this study, patients with MBC who received first-line therapy with
utidelone in combination with capecitabine had significantly longer PFS
than patients treated with second-line or above therapy. OS was
analyzed using our available data and there were significant differences
between the two groups, with OS in the first-line treatment group. In
addition, during exploration, we were surprised to find that MBC
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patients treated with utidelone in combination with capecitabine in
advanced first-line therapy had significantly longer PFS than patients
treated with vinorelbine plus cisplatin. Analysis of overall survival data
is immature, and differences in OS have not been statistically significant
using the available data. However, the OS we obtained was affected by
many confounding factors due to the different treatment strategies used
by patients after disease progression. Therefore, further research is
needed to identify predictive factors that can help guide physicians in
choosing the most appropriate medications for individual patients. We
did not perform subgroup analyses in this study due to the small sample
size, but the survival curves showed a trend toward separation, and it is
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possible that meaningful final results will emerge after expanding the
database and increasing the follow-up time. In this study, the results of
utidelone plus capecitabine were consistent with those of Zhang et al.
[16,17], and that of vinorelbine plus cisplatin with Wang [27], Li [28]
et al.

Zhang P et al. reported that the ORR of utidelone in combination
with capecitabine was 42.4 % [29]. In this study, the ORR in the first-
line therapy group of utidelone combined with capecitabine was
27.27 % (95 % CI 0.060,0.610), while that in the second-line or above
therapy group was 15.63 % (95 % CI 0.053,0.328); the difference be-
tween the two groups was not statistically significant (P = 0.401). The
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ORR of the utidelone combined with capecitabine first-line treatment
group in this study was favorable compared with the 16 % - 25 %
remission achieved by the various regimens used in MBC after prior
treatment with anthracycline and taxane drugs [30-32]. He K et al.
reported that 37.8 % of ORR in her2-negative advanced MBC first-line
therapy was composed of vinorelbine plus cisplatin [33]. The ORR in
our study was 18.33 % (95 % CI 0.095, 0.304) for the late first-line
therapy with vinorelbine combined with cisplatin, and there was no
statistically significant difference in utidelone combined with capecita-
bine compared with vinorelbine combined with cisplatin (P = 0.444).

In the OS factor analysis of metastatic breast cancer, Cox propor-
tional risk model was used to exclude the influence of confounding
factors. In first-line therapy with utidelone in combination with cape-
citabine versus second-line or above, ER positivity (HR 0.180, P =
0.006) was significantly associated with better OS, whereas primary
tumor excised (HR 4.760, P = 0.049) was significantly associated with
poorer OS. ER positivity (HR 0.445, P = 0.014) was significantly asso-
ciated with better OS in first-line therapy with utidelone combined with
capecitabine versus vinorelbine combined with cisplatin, which is
consistent with the report of Wang et al. [19].

In the study of utidelone /capecitabine combination or mono-
therapy, adverse events associated with utidelone were generally mild to
moderate and were considered clinically manageable [29]. The most
common adverse events in our study were peripheral neuropathy, hand-
foot syndrome, hematological toxicity, gastrointestinal toxicity, and
hepatorenal toxicity, similar to those reported in previous studies [16].
The proportion of any adverse events occurring during dosing for first-
line therapy with utidelone in combination with capecitabine versus
second-line or above therapy was similar between the two groups.
Among the specific toxic side effects, the incidence of neurologic
toxicity, hand-foot syndrome, gastrointestinal toxicity, and hepatic and
renal toxicity was higher in the second-line or above therapy group than
in the first-line therapy group; and hematological toxicity was lower in
the second-line or above therapy group than in the first-line therapy
group. In these adverse events, recovery was observed by delayed
dosing, dose reduction, or symptomatic adjuvant therapy (mecobalamin
/vitamins, etc.), usually within 14 days. No deaths caused by utidelone
/capecitabine were found in our study. No comparisons were made
between the utidelone /capecitabine-treated group and the vinorelbine/
cisplatin -treated group because the vinorelbine combined with cisplatin
group could not be followed up for adverse events. Overall, utidelone
/capecitabine was considered well tolerated in this study.

Of course, as with other retrospective studies, we cannot completely
rule out selection bias. Although the main factors affecting efficacy were
included, other factors reported to affect efficacy, such as tumor type
and tumor grade, were not collected in this study. Due to the sample size
limitations and incompletely unavoidable selection bias of this study,
future studies will need to assess efficacy and tolerability in larger pa-
tient populations.

In conclusion, this study is the first to demonstrate that in MBC with
disease progression after anthracycline and taxanes, utidelone in com-
bination with capecitabine as advanced first-line therapy results in more
favorable PFS, OS, and ORR than second-line or above therapy. PFS and
ORR are superior to those of vinorelbine and cisplatin in advanced first-
line therapy. We suggest that utidelone in combination with capecita-
bine is a more valuable salvage therapy for advanced first-line MBC.
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