L))

Check for
updat

Original Article

Page 1 of 9

A study of the efficacy and tolerability of capecitabine and
lobaplatin in advanced HER-2 negative breast cancer patients

Yuan Yuan'?, Lili Zhang'?, Zhe Zhang’, Yu Qian’?, Yue Teng'

'Department of Chemotherapy, Jiangsu Cancer Hospital & Jiangsu Institute of Cancer Research & The Affiliated Cancer Hospital of Nanjing
Medical University, Nanjing, China; *Department of Pathology, Jiangsu Cancer Hospital & Jiangsu Institute of Cancer Research & The Affiliated
Cancer Hospital of Nanjing Medical University, Nanjing, China; ‘Department of Oncology, The Affiliated Cancer Hospital of Nanjing Medical
University, Nanjing, China

Contributions: (I) Conception and design: L Zhang; (II) Administrative support: Y Yuan; (III) Provision of study materials or patients: Y Yuan; (IV)
Collection and assembly of data: Y Teng; (V) Data analysis and interpretation: Z Zhang, Y Qian; (VI) Manuscript writing: All authors; (VII) Final
approval of manuscript: All authors.

Correspondence to: Lili Zhang, MD. Department of Chemotherapy, Jiangsu Cancer Hospital & Jiangsu Institute of Cancer Research & The Affiliated
Cancer Hospital of Nanjing Medical University, No. 42 Baiziting, Nanjing 210009, China. Email: longrenyu@sina.com.

Background: This study sought to examine the efficacy and adverse reactions of capecitabine and
lobaplatin in the treatment of metastatic human epidermal growth factor receptor 2 (HER-2) negative breast
cancer (BC).

Methods: This retrospective study examined 45 patients diagnosed with advanced HER-2 negative BC.
Patients were enrolled in this study from November 2015 to June 2019. The patients received capecitabine
and lobaplatin combination therapy. The therapeutic efficacy and side effects were evaluated after at least 2
cycles of treatment.

Results: Therapeutic efficacy and adverse reactions were evaluated in 38 patients, comprising 12 cases of
partial response (PR), 19 cases of stable disease (SD), and 7 cases of progressive disease (PD). Among these,
3 patients required treatment delays or dose reductions for subsequent cycles, and 2 patients discontinued
treatment. The overall response rate (ORR) was 31.58% and the disease control rate (DCR) was 81.58%.
The ORR and DCR for hormone receptor positive, HER-2 negative (HR+/HER-2-) and triple negative
breast cancer (TNBC) patients were 31.82% and 31.25%, and 86.36% and 75%, respectively. The median
progression free survival (PFS) was 8 months, 6 months, and 6 months in patients receiving the therapeutics
as a first-line, second-line, or third-line and beyond treatment, respectively. The main side effects were
myelosuppression, including granulocytopenia, thrombocytopenia, and anemia. Among patients with
grade 1 side effects or above, 28 patients (73.68%) had myelosuppression, and 13 patients (34.21%) had
gastrointestinal reactions. Further, we investigated the association between side effects and clinical outcomes,
and found that PFS was increased in patients with myelosuppression and gastrointestinal reactions.
Conclusions: Capecitabine and lobaplatin combination therapy was effective and well tolerated among
patients with advanced HER-2 negative BC.
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Introduction

Breast cancer (BC) ranks number one among malignant
tumors in females (1). It can be divided into several different
molecular subtypes, including the luminal subtype, triple
negative breast cancer (TNBC), and human epidermal
growth factor receptor 2 (HER-2) positive BC depending
on the status of the estrogen receptor (ER), progesterone
receptor (PR), and HER-2 (2). It has been reported that
72.7% breast cancers were hormone receptor-positive/
HER2-negative, and 12.2% were triple-negative (hormone
receptor-negative/HER2-negative), and 14.1% HER2-
positive with either positive or negative hormone receptor,
therefore, the breast cancer patients with HER2-negative
breast cancer were about 85.9%.

Two main types of anti-HER-2 medicines can be used
to treat HER-2 positive metastatic breast cancer (MBC),
including anti-HER?2 antibodies, such as pertuzumab,
trastuzumab, and T-DM1, and small molecule tyrosine
kinase inhibitors, such as lapatinib, pyrotinib, and neratinib
(3,4). However, chemotherapy remains the basic treatment
for advanced MBC, especially for HR+/HER-2- MBC
patients with endocrine resistance, rapid progression, and a
visceral crisis.

Nearly all MBC patients with adjuvant treatment options
will receive the combination therapy of anthracyclines
and taxanes (paclitaxel and docetaxel). However, some
patients who have a recurrence after adjuvant treatment,
may have developed a resistance to these two kinds of
drugs. There is a lack of alternative options for patients
who have a recurrence after treatment with anthracyclines
and taxanes (5). In clinical practice, a combination of
drugs with different mechanisms is usually used to achieve
favorable therapeutic effects in MBC. Platinum-based
medications, such as the first-generation cisplatin and the
second-generation carboplatin, are the main choice of
medicines (6). However, their application is usually
limited due to severe gastrointestinal adverse reactions,
renal toxicity, neurotoxicity, ototoxicity, and significant
myelosuppression.

Lobaplatin is a third-generation platinum anti-cancer
drug, and has shown strong anti-cancer activity and low
toxicity (7). Lobaplatin has been shown to have an obvious
efficacy on various tumors, such as BC, lung cancer and
hepatocellular carcinoma in China (8-10), and has been
approved for the treatment of BC, small cell lung cancer,
and chronic myelogenous leukemia. There is no standard
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treatment for recurrent or metastatic BC with negative
HER-2 BC patients who had been pretreated with both
anthracyclines and taxanes. However, there is a great
need to develop reasonable treatment plans to obtain the
maximum clinical efficacy and avoid intolerable side effects.
Capecitabine is a chemotherapy medication often used
to treat breast cancer as monotherapy or used together
with docetaxel. Common side effects include abdominal
pain, vomiting, diarrhea, weakness, and rashes.

Both capecitabine and lobaplatin have been used in
breast cancer patients, however, little is known about the
efficacy and tolerability of the combination treatment
of capecitabine with lobaplatin in breast cancer patients.
For patients with HER2 negative advanced breast cancer
that are resistant to anthracycline and taxane treatment,
the treatment plan usually contains capecitabine. In this
study, we reported that the combination of capecitabine
and lobaplatin treatment demonstrated good efficacy and
safety profile. Furthermore, capecitabine can continuously
be used as the maintenance treatment after completion of
the combination therapy in patients with advanced triple-
negative breast cancer and endocrine resistant HR+/HER?2
negative breast cancer.

We present the following article in accordance with
the STROBE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-2702).

Methods
General information

Total of 45 recurrent MBC patients (with an age range
40-70 years, and a median age of 53) who received a
combination therapy of lobaplatin and capecitabine at the
Jiangsu Cancer Hospital from November 2015 to June
2019 were retrospectively analyzed in this study, and the
therapeutic effects of and adverse reactions to this therapy
were observed. Among these patients, 7 discontinued the
treatment without efficacy evaluations for personal reasons.
The remaining 38 patients, who received at least 2 cycles of
treatments, underwent a computed tomography (CT) scan
after every 2 cycles of treatments to evaluate the therapeutic
effects. Patients with recurrent luminal subtype (ER or/and
PR+, HER-2-) in this study had either a primary endocrine
resistance or visceral crisis or received adjuvant therapy of
anthracyclines and taxanes before enrolling in this study.

The Eastern Cooperative Oncology Group (ECOG) scores
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Table 1 Baseline patient characteristics (n=38)

Group n (%)

Age (years)
<60 27 (71.05)
>60 11 (28.95)

Treatment line

1 11 (28.95)

2 14 (36.84)

=3 13 (34.21)
Molecular subtyping

HR+/HER-2- 22 (57.89)

TNBC 16 (42.11)

Location of metastatic lesions
Visceral locations 28 (73.68)

Non-visceral locations 10 (26.32)

TNBC, triple negative breast cancer.

of patients ranged from 0 to 1 (see Table 1).

Study methods

We have selected the dose according to the drug
instructions and other clinical research results. Capecitabine
was administered by 1,000 mg/m’ twice a day from day 1 to
day 14. Lobaplatin was administered by 30 mg/m’ daily for
3 weeks as 1 cycle, and repeated CT scans were performed
every 2 cycles to evaluate the therapeutic effects. Patients
who suffered with III-IV grade side effects and intolerance
during the treatments had their doses adjusted. A blood test
was performed before each cycle of treatment to evaluate
cell counts of neutrophils and platelets, and liver and kidney
function. All treated patients underwent among 1-10 cycles
(median cycle: 6) of the combination therapy, followed by
maintenance therapy with capecitabine. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by ethics board of Jiangsu
Cancer Hospital (No. 2020-041). Individual consent for this
retrospective analysis was waived.

Clinical follow-up

The evaluation of the efficacy effects was based on the
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RECIST 1.1 (2009) (11). Repeated imaging and an
evaluation of the therapeutic effects were performed every
2 cycles. Complete response (CR) refers to conditions for
which all the target foci disappeared; PR refers to conditions
with a total length reduction of >30% for the baseline foci;
progression of disease (PD) refers to conditions with a total
length increase of >20% for the baseline foci or new foci(s);
stable disease (SD) refers to conditions between PD and
PR. Patients who showed no disease progression continued
with the current treatment regimens, while an alternative
treatment was provided to patients who showed disease
progression.

The evaluation of the therapeutic effects included the
objective response rate (ORR), disease control rate (DCR),
and progression free survival (PFS). PFS was defined from
the first day of treatment to disease progression or death
from any cause.

Adverse reactions

All the patients underwent toxicity assessments. Blood tests
were performed before and after every chemotherapy cycle
or as necessary. The side effects were evaluated according
to the National Cancer Institute Common Toxicity Criteria
for Adverse Events (NCI CTCAE) as Grades 0-IV.

Statistical analysis

SAS 9.3 statistical software and Graphpad Prism 8 were
used for the statistical analysis. The Kaplan-Meier method
was used in the survival analysis. A y° test or Fisher’s exact
test was used to assess differences in the subgroups. A
P<0.05 indicated a statistically significant difference.

Results
Clinical activity

All patients received at least 1 cycle of a combination
treatment. The number of cycles patients received
ranged from 1 to 10, and the median period was
5 months. Following the combination treatment, patients
received maintained capecitabine treatment until disease
progression. Of the patients, 7 received only 1 cycle of
treatment and dropped out due to personal reasons without
efficacy evaluations. The remaining 38 patients had 2 or
more metastatic sites, and 28 patients (73.68%) had visceral
involvement, with liver as the most frequent visceral
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Table 2 ORR in the different subgroups
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Group n ORR (%) e P value
Treatment line 2.6689 0.2633
1 11 45.45
2 14 35.71
>3 13 15.38
Molecular subtyping 0.0014 0.9708
HR+, HER-2- 22 31.82
TNBC 16 31.25
Location of metastatic lesions 0.8421 0.3588
Visceral locations 28 35.71
Non-visceral locations 10 20.00
ORR, overall response rate; TNBC, triple negative breast cancer.
Table 3 DCR in different subgroups
Group n DCR (%) o P value
Treatment line 0.9090 0.6348
1 11 90.91
2 14 78.57
=3 13 76.92
Molecular subtyping 0.7960 0.3723
HR+, HER-2— 22 86.36
TNBC 16 75.00
Location of metastatic lesions 0.0225 0.8807
Visceral locations 28 82.14
Non-visceral locations 10 80.00

DCR, disease control rate; TNBC, triple negative breast cancer.

metastatic site. For these patients, 2 could not tolerate the
adverse reactions after 2 cycles of treatments, which led to
treatment interruption. Of these 2 patients, 1 patient had
severe anemia and the other had grade 4 thrombocytopenia
twice. Both patients were provided with alternative
therapeutic plans.

Clinical response

Among these cases, there was no case of CR; however, there
were 12 cases of PR, 19 cases of SD, and 7 cases of PD.
The total overall response rate (ORR) was 31.58%, while
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the DCR was 81.58%. In the subgroup analysis, the ORRs
and DCRs were 31.82% and 86.36% in the HR+/HER-2-
subgroup and 31.25% and 75% in the TINBC subgroup,
respectively. The ORR and DCR were not significantly
different between these two subgroups (see Tubles 2,3).

Clinical benefits

All 38 patients were eligible for the PFS analysis. At the
time of the analysis (January 2020), the median PFS was
6.5 months (ranging from 1.5 to 34 months), and there
was no difference between the subgroups regardless of
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Table 4 PES in different subgroups
Group n mPFS (95% Cl) (month) b P value
Treatment line 2.1504 0.1425
1 11 8 (5, 13)
2 14 6 (4,9.5)
>3 13 62 8)
Molecular subtyping 0.0015 0.9695
HR+, HER-2- 22 63,10
TNBC 16 74,9
Metastatic sites 0.1357 0.7126
Visceral sites 28 6 (3, 10)
Non-visceral sites 10 7 (6, 10)

mPFS, median progression free survival; Cl, confidence interval; TNBC, triple negative breast cancer.

treatment lines, molecular types, and visceral metastasis
status (see Table 4).

In patients receiving the combination therapy as the
first-line treatment, all had TNBC except 1 patient who had
HR+ with a visceral crisis. The median PES of the patients
with TNBC was 7.5 months [95% confidence interval
(CI): 2, 10 months]. For patients receiving the combination
therapy as the second-line treatment, the median PFS
was 6.5 months (95% CI: 3, 11 months) and 4 months
(95% CI: 2, 9 months) for the HR+ and TNBC subgroups
respectively. For patients receiving the treatment as a third-
line treatment or above, all the patients had HR+ BC and a
median PFS of 6 months (95% CI: 2, 8 months). We have
presented the CT scan results from one representative
patient to demonstrate the efficacy of the combination
therapy. As shown in the CT scan, the metastatic lesions in
the liver have shrunk over time and the patient has partial
response to the combination therapy, in Figure 1.

Side effects

In general, the regime was well tolerated, and the side
effects were manageable for all except 2 patients. Of these
2 patients, one patient developed serious anemia and the
other had grade IV thrombocytopenia twice with a long
recovery time. Thus, alternative therapies were provided
to these 2 patients. Three patients encountered grade 111
platelets reduction twice, or grade IV thrombocytopenia
once; thus, their lobaplatin doses were reduced (see Table 5).

© Annals of Translational Medicine. All rights reserved.

The other common side effect was gastrointestinal reaction.
Thirteen patients had episodes of anorexia, nausea, and/or
vomiting, which were manageable and tolerated. Other side
effects observed included hand-foot syndrome for 1 patient,
and mild fatigue in 4 patients.

The grade 1 side effects improved in all cases without
intervention and had no effect on subsequent drug
administration. Conversely, patients with side effects > grade 2
required treatments with granulocyte colony-stimulating factor
for neutropenia and platelet transfusion for thrombocytopenia.
No toxicity-related deaths were observed during treatment.

The relationship between side effects and prognosis

We also investigated the relationship between side
effects and clinical outcomes. The Kaplan-Meier method
was used to estimate PFS for 28patients with grade
1 or worse myelosuppression, including neutropenia
and thrombocytopenia was compared to lacking
myelosuppression, the median PFS was 7 and 5 months,
respectively (P=0.0255; Figure 2A4). Similarly, the 13 patients
with grade 1 or higher gastrointestinal reactions had
significantly longer PFS compared to absent gastrointestinal
reactions; the median PFS was 9 and 7 months, respectively
(P=0.0150; see Figure 2B).

Discussion

Chemotherapy is the main choice of therapy for advanced
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Figure 1 The CT scan of one representative patient during the treatment of capecitabine and lobaplatin in combination. CT, computed

tomography.
Table 5 Side effects in the treatment of metastatic breast cancer A
patients X 100 y - Present myelosuppression (= Grade 1)
g ' 4 —— Absent myelosuppression
Toxicities n (%) 5 1
o
Myelosuppression 28 g 50
©
Grade | 1(2.63) =
@ 04 , — .
Grade I 15 (39.47) 0 10 20 30 40
Time in months
Grade Il 9 (23.69) B o _
© . Present gastrointestinal reaction (= Grade 1)
Grade IV 3(7.89) cz. —— Absent gastrointestinal reaction
Gastrointestinal reaction 13 §
o L
Grade | 4(10.53) 2 N
= b
Grade Il 5(13.16) < e S ,
® "0 10 20 30 40
Grade llI 4 (10.53) Time in months
Others 5 Figure 2 The relationship between PFS and side effects. (A) The
Hand-foot syndrome 1(2.63) relation between PFS and myelosuppression; (B) the relation
between PFS and gastrointestinal reaction. PFS, progression free
Fatigue 4(10.53)

survival.
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TNBC and HR+/HER-2-MBC patients who are resistant
to endocrine therapy, have rapid progressing visceral crises,
or a high tumor burden and metastasis. However, there is
no standard chemotherapy for MBC patients, especially
those in the late stage of the disease. The identification of
an effective chemotherapeutic combination represents one
of the major challenges in the palliative treatment of HER-2
negative MBC (12).

The identification of reasonable regimes that have
maximal therapeutic efficacy and minimal side effects
requires further study and investigation. Platinum-based
chemotherapy has been proven to improve the major
clinical outcomes among MBC patients (13,14). Lobaplatin,
a third-generation platinum anti-cancer drug, is superior to
cisplatin in terms of its efficacy and better tolerance in MBC
patients (15). Lobaplatin-based regimen chemotherapy for
MBC patients is effective and well tolerated (16).

Capecitabine is an oral fluoropyridine derivate
widely used in MBC, which is also commonly used in
combination regimens with other chemotherapeutic
agents in anthracycline and taxane-resistant patients.
Further, capecitabine can also be used as a monotherapy
for maintenance therapy in MBC, especially in endocrine
resistant and TNBC patients (17-19).

There is currently no standard treatment for patients
with triple-negative breast cancer and endocrine-resistant
HER-2 negative breast cancer who have failed previous
treatment with anthracyclines and taxanes. Capecitabine and
platinum drugs can be used for those patients. Compared
with the first-generation platinum drugs, the third-
generation platinum drugs including lobaplatin developed
in China have less nephrotoxicity and gastrointestinal
reactions. Therefore, the treatment plan of capecitabine
combined with lobaplatin was used, and capecitabine can
further be selected as the maintenance treatment after the
combination therapy. In the present study, we explored
the efficiency and side effects of the combination therapy
of lobaplatin and capecitabine in HER-2 negative MBC
patients.

Patients enrolled in this study, who all had MBC and
received combination therapy as a first-line, second-line
or third-line or above treatment, had a median PFS of
8 months, 6 months, and 6 months, respectively. Nearly
1/3 of the patients enrolled in this study had the therapy
as a third-line or above therapy. The ORR and DCR
were 31.58% and 81.58%, respectively, which reflects the
sensitivity of the chemotherapy regime and predicts patient
prognosis (20,21).

© Annals of Translational Medicine. All rights reserved.
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The overall median PFS time was 6.5 months. The
median PFS for patients receiving the combination therapy
as a first-line treatment was 7.5 months in TNBC, which
is similar to the figure reported by Hu er /. (22) of a
median PFS of 7.73 months for a therapy of a gemcitabine
combined with cisplatin; however, the gastrointestinal
reaction tolerance of patients was better in the present
study. By the end of our follow-up studies, the median PFS
time was still 6 months for patients receiving the treatment
as third-line or above therapy, which demonstrates its
efficacy for patients who have been treated with multi-
lines of chemotherapy. The preliminary results of this study
showed that capecitabine in combination with lobaplatin
has a relatively high DCR and PFS and causes less toxic
side effects in MBC patients. It is worth noting that since
our data were based on a retrospective single-arm study,
the small sample size and the lack of a comparison arm
might reduce the reliability of the results. Additionally,
these results might also be influenced by biases in clinical
reasoning and judgment.

We also evaluated the side effects of the combination
therapy. Myelosuppression is the main toxicity of lobaplatin
observed in previous trials (23,24), and thrombocytopenia
is the most common dose-limiting toxicity. In the current
study, the main adverse reactions were hematological
toxicity, which manifested as neutropenia, anemia, and
thrombocytopenia, and the occurrence of grade 3/4
myelosuppression was 31.58%. Another common side
effect was gastrointestinal reactions; the occurrence of
grade 3/4 was 10.53%. All patients recovered from the side
effects after symptomatic treatment with the exception
of 2 patients, who stopped the treatment due to the
toxicity. Increased samples sizes could identify the rate of
intolerable toxicity more accurately in patients receiving the
combination therapy.

Further, we found that the prognosis outcome was
related to the side effects. Specifically, we found significantly
improved clinical outcomes in patients who experienced
myelosuppression and/or gastrointestinal reactions. In
previously published research, strong evidence has also
been found of an association between improved clinical
outcomes, including OS and DFS, and chemotherapy-
induced myelotoxicity (25,26). The mechanism
underlying the association between chemotherapy-
induced myelosuppression and clinical outcome is
unclear; however, it may be involved in the control of the
microenvironment in sites of metastatic spread (27,28), and
it may be correlated to the biological driver of the disease
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directly (29). This was a single-arm retrospective study,
and it was not a randomized controlled study. There was
not enough number of cases of patients received either
capecitabine or lobaplatin as single therapy in our institute,
therefore, no comparison between the single therapy with
the combined therapy of capecitabine and lobaplatin was
performed.

In conclusion, capecitabine in combination with
lobaplatin in treating advanced HER-2 negative BC showed
good efficacy and tolerability, which provides strong
evidence to support the application of this combination
therapy as a beneficial treatment option for MBC patients.

This combination therapy has not been widely used in
the clinic. This was the first study to report the efficacy
and safety of the combination therapy of capecitabine and
lobaplatin. At present, our sample size is relatively small,
and the follow-up time is short. In the later stage, we will
expand the sample size, extend the follow-up time, and
provide more evidence-based evidence for the clinical
application of this combination therapy for patients in the
future.

Conclusions

Lobaplatin and capecitabine combination therapy in
advanced MBC patients is effective and well tolerated.
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