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Abstract
Background: This study evaluated the efficacy and safety of docetaxel combined with lobaplatin, relative to docetaxel combined
with gemcitabine, for treating patients with recurrent metastatic breast cancer (rMBC).

Methods: Patients with rMBC received ≥2 cycles (21 days each) of either docetaxel and lobaplatin (DL; n=21), or docetaxel and
gemcitabine (DG; n=22). On day 1 of each cycle, all patients were given 75mg/m2 intravenous docetaxel. Patients in DL and DG
were also given, respectively, 35mg/m2 intravenous lobaplatin (day 2) or 1000mg/m2 intravenous gemcitabine (days 1, 8).

Results: Five (11.6%) and 16 (37.2%) patients achieved complete remission and partial response, respectively; rates of response
and disease control were 48.8%. The response rates of the groups were comparable (47.6%, 50.0%). Themedian survival times after
relapse and metastasis of the DL group (18 months) were significantly less than that of the DG group (25 months). Median
progression-free survivals after relapse andmetastasis were similar (12 cf. 14months). Themain toxic side reaction was grade 2, with
no treatment-related deaths. Rates of the following were comparable between DG and DL: grade 3 or 4 white blood cells (23.8%,
31.8%) and digestive tract toxicity (4.8%, 4.5%); neutropenia (28.6%, 22.7%); anemia (4.8%, nil); and thrombocytopenia (19.0%,
13.6%). Other toxicities included hepatic toxicity, myalgia, infection, and fatigue.

Conclusions: Both the DL and DG regimens were associated with encouraging benefits, while treatment-related toxicity was
manageable. Therefore, these regimens are effective options for treatment of rMBC.

Trial registration: This clinical trial study was approved by the Ethics Committee of Guizhou Cancer Hospital, and has been
registered in the China Clinical Trial Center (December 8, 2014, No. ChiCTR-IPR-14005633).

Abbreviations: CR = complete response, DG = docetaxel and gemcitabine, DL = docetaxel and lobaplatin, ECOG = Eastern
Cooperative Oncology Group, PD = progressive disease, PR = partial response, rMBC = recurrent metastatic breast cancer, SD =
stable disease, ULN = upper limit of normal.
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1. Introduction

Breast cancer remains the most common malignant tumor in
women, despite improvements in diagnosis and treatment. Even
when treated in the early stage, nearly 50% of patients with
breast cancer still experience relapse and metastasis,[1] with
significantly worse prognosis. For these patients, systematic and
comprehensive treatment is required, including systemic chemo-
therapy, endocrine therapy, targeted molecular therapy, and
local palliative treatment.[2]

Systemic chemotherapy is one of the most effective treatment
options for recurrent metastatic breast cancer (rMBC), although
there is no gold standard regimen. Many chemotherapy regimens
include anthracycline combined with Taxus drugs. However, the
clinical application of anthracycline is restricted by cumulative
cardiac toxicity and drug resistance.[3]

Docetaxel has been recommended as a first-line drug for
rMBC.[4] Some pre-clinical trials have found that platinum has
good anti-tumor activity in breast cancer, especially in triple-
negative breast cancer.[5,6] However, the effective rate of
platinum-based cisplatin in recurrent and metastatic breast
cancer is only 6% to 20%, either alone or in combination.[7,8]

Lobaplatin ([1,2-diamino-methylcyclobutane] platinum [II]-lac-
tate) is a dual small-molecule inhibitor of EGFR (epidermal
growth factor receptor and HER2 (human epidermal growth
factor receptor 2) without cross resistance with cisplatin, and the
combined regimen is effective in breast and lung cancer.[9] In
addition, the pyrimidine nucleoside antimetabolic drug gemci-
tabine has been shown to have a certain effect in rMBC.[10]

There is a lack of clinical study of docetaxel combined with
lobaplatin, or of docetaxel combined with gemcitabine. To this
end, the present pilot clinical study was conducted to compare the
efficacy and side effects of the 2 schemes in rMBC.
2. Methods

This clinical trial study was approved by the Ethics Committee of
Guizhou Cancer Hospital, and has been registered in the China
Clinical Trial Center (ChiCTR-IPR-14005633). All the patients
provided signed informed consent before treatment.

2.1. Patients

The patients conformed to the following eligibility criteria: aged
≥18 years; with histologically confirmed rMBC; 6 months since
last chemotherapy; 2 weeks since endocrine therapy; expected
survival time ≥3 months; Eastern Cooperative Oncology Group
(ECOG) performance status score 0-1; and no apparent
abnormalities in routine blood test, liver, or kidney function.
The latter were defined as follows: hemoglobin ≥9g/dL; absolute
neutrophil count ≥1500/mL; platelets ≥100,000/mL; total
bilirubin <1.5-fold the institutional upper limit of normal
(ULN); aspartate aminotransferase and alanine aminotransferase
�2.5 ULN, or <5 ULN if hepatic metastases are present; and
creatinine �1.5 ULN.
Patientswith anyof the followingwere excluded from this study:

history of allergies to chemotherapeutic drugs or drug additives; or
severe complications suchas renal insufficiency, severe infection,or
mental illness caused by diabetes. Other grounds for exclusion
were: pregnant or breast-feeding; extensive liver metastasis or
pulmonary metastasis with dyspnea; brain metastasis with
symptoms; uncontrolled hypertension, angina, or congestive heart
failure; pulmonary fibrosis; or interstitial pneumonia.
2

2.2. Trial design

Patients were assigned the specific chemotherapy regimen by self-
selection of sealed, opaque envelopes containing the regimen
generated by computerized random distribution sequence.
Eligible subjects opened the envelopes only after agreeing to
enter the test and accept the corresponding treatment scheme.
The patients were thus assigned to receive either docetaxel and
lobaplatin (DL) or docetaxel and gemcitabine (DG).
The primary efficacy parameter was the best overall response

by investigator’s assessment, in accordance with the Response
Evaluation Criteria in Solid Tumors (RECIST, version 1.1).[11]

Complete response (CR) was defined as disappearance of all
target lesions. Partial response (PR) was a ≥30% decrease in the
sum of the longest diameter of target lesions, from the baseline (at
least onemeasurable lesion). Progressive disease was considered a
≥20% increase in the sum of the longest diameter of target lesions
or the appearance of≥1 new lesion. Stable disease was considered
as neither a sufficient reduction to qualify for PR, nor a sufficient
increase to qualify for progressive disease. Toxicity was assessed
using the Common Terminology Criteria for Adverse Events
(version 3.0).
The primary objective of the study was to determine the

effectiveness of the DL and DG schemes (effectiveness defined as
CR+PR) and toxicity. The secondary endpoint was the survival
time (defined as the time from the beginning of group assignment
to death due to any cause or the last follow-up). Progression-free
survival was the time from the beginning of group assignment to
tumor progression or death or last follow-up.

2.3. Treatment and dosage regimens

On day 1 of each cycle, all patients were given 75mg/m2

intravenous docetaxel (Fig. 1). Specifically, oral dexamethasone
(16mg) was given at 12, 8, and 1 hour before docetaxel was
infused. Docetaxel (20mg/ampoule; Jiangsu Hengrui Pharma-
ceutical, China; 75mg/m2, dissolved in 250mL sodium
chloride injection) was administered by venoclysis >1 hour on
the first day of each 21-day cycle. Two and three days after
docetaxel infusion, dexamethasone was given (8mg/time), twice
per day.

2.3.1. DL group. In addition to docetaxel (described above),
patients in the DL group received lobaplatin (10mg/ampoule;
Hainan Changan International Pharmaceutical, China; 35mg/
m2, dissolved in 250mL sodium chloride injection) by venoclysis
on the second day of each 21-day cycle (Fig. 1). Treatment was
continued to progression or intolerable toxicity, or refusal to
continue treatment.

2.3.2. DG group. In addition to docetaxel (described above),
patients in the DG group received gemcitabine (Jiangsu Hengrui
Pharmaceutical, China; 1000mg/m2) by intravenous drip >30
minutes, on days 1 and 8 of each 21-day cycle (Fig. 1). Treatment
was continued to progression or intolerable toxicity, or refusal to
continue treatment.

2.4. Statistical methods

All data were analyzed using SPSS (Version 19.0) software.
Categorical variables were analyzed with the chi-squared (x2)
test. Patient survival curves were estimated by the Kaplan–
Meier method. A P value <.05 was considered statistically
significant.



Figure 1. Flow diagram of project study.
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3. Results

3.1. Patients’ general data

From 1 January 2014 to 6 March 2016, 52 patients with rMBC,
and who conformed to the inclusion criteria for this study, were
admitted to the Department of Breast and Gynecologic Oncology
of Guizhou Provincial Cancer Hospital. Of these, 4, 4, and 1were
excluded, respectively due to missed visit, without study regimen,
and only 1 cycle of chemotherapy.
Therefore, the present study comprised 43 women, aged 27 to

70 years (median, 47 years; Table 1). More than 50% of the
patients were found to have visceral metastasis. The DL and DG
Table 1

Baseline characteristics of patients
∗
.

Age, median y (range y)
ECOG performance status 0

1
Post-menopausal
Metastasis Visceral

Non-visceral
Pathological pattern Invasive ductal carcinoma

Others
Hormone receptor status Positive

Negative
HER2 status Positive

Negative
Molecular subtypes Triple negative

Non-triple negative

DG = docetaxel and gemcitabine, DL = docetaxel and lobaplatin.
∗
Reported as n (%), unless indicated otherwise.

3

groups consisted of 21 and 22 patients, respectively. The general
data of the 2 groups were statistically similar. The median
number of chemotherapy cycles in both the groups was 4 (2–6
cycles; Table 2).
3.2. Immediate curative effect of the 2 groups

The rates of CR, PR, and treatment effectiveness (CR+PR) of the
2 groups were statistically comparable (Table 3). Specifically, in
the DL (DG) groups there were 3 (2) cases of CR, and 7 (9) cases
of PR. The rates of CR+PR of the DL and DG groups were
47.6% and 50.0%.
DL DG P

47 (27–70) 47 (34–69) .847
10 (47.6) 10 (45.5) .911
11 (52.3) 12 (54.5)
8 (38.1) 12 (54.5) .291
7 (33.3) 13 (59.1) .452
14 (66.7) 9 (40.9)
20 (95.2) 22 (100) .312
1 (4.8) 0 (0)
9 (42.9) 9 (40.9) .064
12 (57.1) 13 (59.1)
5 (23.8) 6 (27.3) .367
16 (76.2) 17 (72.7)
7 (33.3) 8 (36.4) .186
14 (66.7) 14 (63.6)

http://www.md-journal.com


Table 2

Completion of treatments by cycles of chemotherapy, n (%).

DL DG P

2 6 (28.6) 6 (27.3) .172
3 3 (14.3) 2 (9.1)
4 6 (28.6) 6 (27.3)
5 1 (4.8) 2 (9.1)
6 5 (23.7) 6 (27.3)

DG = docetaxel and gemcitabine, DL = docetaxel and lobaplatin.

Figure 2. Comparison of survival between the docetaxel and lobaplatin and
docetaxel and gemcitabine groups.
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3.3. Patient’s survival time

All patients were followed until 31 October 2018 (Fig. 2).
Overall, there were 36 deaths, with 20 and 16 deaths in the DL
and DG groups, respectively. The median survival time from
baseline (defined as the time from the beginning of group
assignment to the last follow-up) was 24 months (6–48 months).
The 18-month (10–48 months) survival of the DG group was
slightly worse than that of the 25-month (6–44 months) survival
of the DL group (P= .048).
The median progression-free survival time from progression,

recurrence, and metastasis to progression of the DL and DG
groups were statistically similar (Fig. 3). Specifically, in the DL
group themedian survival time from progression, recurrence, and
metastasis to progression in 21 cases was 12 months (2–26
months). In the DG group the median survival time from
progression, recurrence, andmetastasis to progression in 22 cases
was 14 months (3–30 months).

3.4. Treatment related toxic and side effects

There were no deaths related to treatment in either of the groups
(Table 4). The major side effects associated with treatment were
grade 2 toxic side reaction. The 2 groups were statistically
comparable in rates of toxicity and side effects. Regarding bone
marrow suppression, the grade 3 or 4 reactions of white blood
cells, neutrophil granulocytes, hemoglobin, platelets, and diges-
tive tract in the DL (DG) groups were, respectively, 23.8%
(31.8%), 28.6% (22.7%), 4.8% (nil), 19.0% (13.6%), and 8%
(4.5%). The rates of hepatic toxicity, pain, infection, and fatigue
in the DL (DG) groups were 0% (4.5%), 4.8% (4.5%), 4.8%
(nil), and 9.5% (13.6%).
4. Discussion

With advances in surgery, radiotherapy, chemotherapy, endocri-
nology, and targeted therapy, the survival rate of breast cancer
patients has improved significantly. However, ∼30% of patients
with early breast cancer develop recurrence andmetastasis within
5 years after surgery.[12] Almost 90% of deaths due to breast
Table 3

Tumor treatment response rates, n (%).

DL DG P

Complete response 3 (14.3) 2 (9.1) .693
Partial response 7 (33.3) 9 (40.9)
Stable disease 7 (33.3) 8 (36.4)
Progressive disease 4 (19.1) 3 (13.6)

DG = docetaxel and gemcitabine, DL = docetaxel and lobaplatin.

4

cancer are caused by tumor metastasis, and nearly 80% of
patients died within 1 year after receiving a diagnosis of recurrent
and metastatic breast cancer.[13] Therefore, recurrent and
metastatic breast cancer is the leading cause of death in
women.[14] The purpose of treatment of recurrent and metastatic
breast cancer is palliative care to improve quality of life, and
reduce tumor-related complications.[15,16] Treatment should be
both safe and effective. There remain challenges to the treatment
strategy for advanced breast cancer, and there is a lack of expert
consensus[17] on management strategies.[18,19] Systemic chemo-
therapy is relatively effective to relieve the disease, with rates of
therapeutic effectiveness of 11.1% and 51.9% for single-drug
and combined regimens, respectively. Yet, for recurrent and
metastatic breast cancer chemotherapy, there is no standard
protocol. New drugs and chemotherapies require testing in
clinical trials for application in recurrent and metastatic breast
cancer.
As a cell-cycle specific drug, docetaxel stabilizes intracellular

microtubules, induces the assembly of microtube bundles, and
inhibits cell proliferation and division, blocking cells in M
phase.[20] A meta-analysis[21] showed that a 3-week treatment
regimen of docetaxel improved overall survival, disease progres-
sion time, and the clinical prognostic factors of advanced breast
cancer.[4] Thus, docetaxel was recommended for the treatment of
advanced breast cancer, and as a first-line drug for rMBC.
Lobaplatin, a cell-cycle nonspecific drug, is a third-generation

platinum antitumor compound developed by ASTAMedica. The
mechanism involves the formation of bonds between platinum
and nitrogen atoms in the DNA base, leading to crosslinking and
torsion, which inhibits the function of the tumor DNA.[9] Clinical
studies have shown that the anticancer treatment index of
lobaplatin is equal to or higher than that of cisplatin and
carboplatin. It is effective for partial cisplatin-resistant and
carboplatin-resistant tumors, with no obvious renal toxicity,
neurotoxicity, or ototoxicity, and its digestive tract reaction is less
than that of cisplatin. Thrombocytopenia limits the dose, similar
to carboplatin,[22] and thus it is used for the treatment of cancers
of the lung, breast, cervix, and others.[23–27]

Gemcitabine is a cell-cycle specific pyrimidine antimetabolic
drug. The major role of gemcitabine is in tumor cell DNA
synthesis, that is, in S phase.[28] The effective rate regarding
recurrence and metastasis of breast cancer is ∼20%, with good
tolerance. Gemcitabine is the first-line chemotherapy drug for



Figure 3. Comparison of progression-free survival between the docetaxel and lobaplatin and docetaxel and gemcitabine groups.
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advanced breast cancer recommended by the China Anticancer
Association.[29]

Although there are many chemotherapeutic regimens for
recurrent and metastatic breast cancer, the therapeutic effects of
only a few have been reported. Yang et al[30] investigated
lobaplatin combined with vinorelbine for treatment of advanced
breast cancer, and reported rates of effectiveness, disease control,
grade 3 or 4 white blood cells, and platelet decline of 39.1%,
76.1%, 45.7%, and 8.7%, respectively, and mild non-hemato-
logical toxicity. He et al[31] observed docetaxel combined with
gemcitabine in the treatment of advanced breast cancer, and
found the scheme to be effective, with mild adverse effects.
However, to our best knowledge reports of comparisons of the 2
schemes are few.
The present study is the first comparison of the DL and DG

schemes in recurrent and metastatic breast cancer in which the
efficacy and safety of these regimens were observed. The general
clinical data of the patients in the 2 groups were comparable.
Overall, 179 cycles of systemic chemotherapy were administered
Table 4

Treatment-related clinical adverse events according to cycle of chem

DL

0 1 2 3 4

White blood cell 1 1 14 4 1
Neutropenia 1 5 9 4 2
Anemia 5 12 3 1 0
Thrombocytopenia 1 5 11 3 1
Nausea/vomiting 2 10 9 1 0
Hepatic toxicity 15 6 0 0 0
Myalgia 15 5 1 0 0
Infection 19 1 1 0 0
Fatigue 5 14 2 0 0

DG = docetaxel and gemcitabine, DL = docetaxel and lobaplatin.

5

to the patients, with a median of 4 cycles (2–6) per patient and 4
cycles (2–6) in each of the 2 groups. The immediate curative effect
reported in this study is consistent with the results reported in the
literature,[28–32] in which the overall efficiency of treatment was
48.8% (5 and 16 cases of CR and PR, respectively, among 43
patients). Furthermore, the CR+PR rates of effectiveness of the
DL (47.6%; 3 and 7 cases of CR and PR) and DG (50.0%; 2 and
9 cases of CR and PR) groups were similar.
At the last follow-up, overall 36 (83.7%) patients had died, and

median survival time from recurrence and metastasis to the last
follow-up was 24 months. The median survival time of the DG
group (25 months; with 72.7% or 16 deaths) was marginally but
significantly better than that of the DL group (18 months; with
95.2% or 20 deaths).
The median progression-free survival time after recurrence and

metastasis in the entire groupwas 13months, which is better than
the results reported in the literature (8–12 months).[31,32] The DL
and DG groups of the present study were comparable regarding
rates of progression (95.2% and 95.5%, respectively) and
otherapy.

DG

0 1 2 3 4 P

0 3 12 4 3 .354
2 5 10 2 3 .907
4 13 5 0 0 .910
1 11 7 3 0 .188
2 8 11 1 0 .638
16 5 1 0 0 .467
12 9 1 0 0 .377
21 1 0 0 0 .336
3 16 3 0 0 .835

http://www.md-journal.com
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median time to progression (12 and 14 months). These results
suggest that the DL and DG regimens are effective in recurrent
and metastatic breast cancer, especially with regard to disease-
free survival time.
When patients with recurrent and metastatic breast cancer

have been treated with multiple chemotherapy cycles and
regimens, their general condition is poor, especially with regard
to bonemarrow hematopoiesis and liver and kidney function. It is
urgent to find effective chemotherapy protocols with low toxicity.
The DL and DG regimens evaluated in the present study were
effective, with treatment-related toxicity of mainly grade 2, and
no treatment-related death occurred.
The 2 groups were similar in bone marrow suppression, with

rates of grade 3 or 4 white blood cells, neutrophil granulocytes,
hemoglobin, and platelets in the DL (DG) groups of 23.8%
(31.8%), 28.6% (22.7%), 4.8% (nil), and 19.0% (13.6%),
respectively. There were also no differences in the rates of
digestive tract grade 3 or 4 reactions in the DL (4.8%) and DG
(4.5%) groups, or in the rates of grade 2 liver toxicity, pain,
infection, and fatigue, which were nil (4.5%), 4.8% (4.5%),
4.8% (nil), and 9.5% (13.6%). Toxic side effects were mainly
leukopenia, granulocyte, thrombocytopenia, and fatigue. In the
main, patients tolerated and successfully completed chemothera-
py. During the treatment, no patient terminated treatment due to
toxic side effects.
In summary, in this study the efficacy and safety of the DL and

DG regimens for treatment of recurrent and metastatic breast
cancer were observed for the first time. Based on the results, both
of these combined chemotherapy regimens are effective,
treatment-related side effects are tolerable, and either can be
used for effective treatment for advanced breast cancer. The
results of the study may be affected by the small sample size and
short follow-up time. The results of this pilot study warrant
further verification in clinical trials with larger sample sizes and
longer follow-up times.
Author contributions

Project administration: Bi Wang, Jianying Chang, Jiehui Li, Lang
Shan, Wei Hong, Huiqin Li.
Resources: Mingyuan He.
Writing – original draft: Fenghu Li.
Writing – review & editing: Li Ran, Tengxiang Chen.
References

[1] Karachaliou N, Ziras N, Syrigos K, et al. A multicenter phase II trial of
docetaxel and capecitabine as salvage treatment in anthracycline- and
taxane-pretreated patients with metastatic breast cancer. Cancer
Chemother Pharmacol 2012;70:169–76.

[2] Liedtke C, Kolberg HC. Systemic therapy of advanced/metastatic breast
cancer - current evidence and future concepts. Breast Care (Basel)
2016;11:275–81.

[3] Barrett-Lee PJ, Dixon JM, Farrell C, et al. Expert opinion on the use of
anthracyclines in patients with advanced breast cancer at cardiac risk.
Ann Oncol 2009;20:816–27.

[4] Cai Y, Yan X, Zhang G, et al. MicroRNA-205 increases the sensitivity of
docetaxel in breast cancer. Oncol Lett 2016;11:1105–9.

[5] Yardley DA, Ward PJ, Daniel BR, et al. Panitumumab, gemcitabine, and
carboplatin as treatment for women with metastatic triple-negative
breast cancer: a Sarah Cannon Research Institute phase II trial. Clin
Breast Cancer 2016;16:349–55.

[6] Diamond JR, Eckhardt SG, Pitts TM, et al. A phase II clinical trial of the
Aurora and angiogenic kinase inhibitor ENMD-2076 for previously
6

treated, advanced, or metastatic triple-negative breast cancer. Breast
Cancer Res 2018;20:82.

[7] Zhang J, Wang L, Wang Z, et al. A phase II trial of biweekly vinorelbine
and oxaliplatin in second- or third-line metastatic triple-negative breast
cancer. Cancer Biol Ther 2015;16:225–32.

[8] Baselga J, Gómez P, Greil R, et al. Randomized phase II study of the anti-
epidermal growth factor receptor monoclonal antibody cetuximab with
cisplatin versus cisplatin alone in patients with metastatic triple-negative
breast cancer. J Clin Oncol 2013;31:2586–92.

[9] van derNollR, SmitWM,WymengaAN, et al. Phase I andpharmacological
trial of lapatinib in combination with gemcitabine in patients with advanced
breast cancer. Invest New Drugs 2015;33:1197–205.

[10] Rizzi A, Aroldi F, Bertocchi P, et al. GEMOX: an active regimen for the
treatment of luminal and human epidermal growth factor receptor 2-
positive metastatic breast cancer. Chemotherapy 2017;62:30–3.

[11] Schwartz LH, Litière S, de Vries E, et al. RECIST 1.1-update and
clarification: From the RECIST committee. Eur J Cancer 2016;62:132–7.

[12] Petrelli F, Di CS, Lonati V, et al. Vinorelbine with capecitabine, an
evergreen doublet for advanced breast cancer: a systematic literature
review and pooled-analysis of phase II-III studies. Clin Breast Cancer
2016;16:327–34.

[13] LawsonDA, Bhakta NR, KessenbrockK, et al. Single-cell analysis reveals
a stem-cell program in human metastatic breast cancer cells. Nature
2015;526:131–5.

[14] Bakker JL, Wever K, van Waesberghe JH, et al. What is the benefit of
treatment with multiple lines of chemotherapy for patients with
metastatic breast cancer? A retrospective cohort study. Cancer Epidemiol
2015;39:848–53.

[15] Senkus E, Łacko A. Over-treatment in metastatic breast cancer. Breast
2017;31:309–17.

[16] Seidman AD, Bordeleau L, Fehrenbacher L, et al. National cancer
institute breast cancer steering committee working group report on
meaningful and appropriate end points for clinical trials in metastatic
breast cancer. J Clin Oncol 2018;3259–68.

[17] Lin NU, Thomssen C, Cardoso F, et al. International guidelines for
management of metastatic breast cancer (MBC) from the European
School of Oncology (ESO)-MBC Task Force: surveillance, staging, and
evaluation of patients with early-stage and metastatic breast cancer.
Breast 2013;22:203–10.

[18] Gómez HL, Neciosup S, Tosello C, et al. A Phase II randomized study of
lapatinib combined with capecitabine, vinorelbine, or gemcitabine in
patients with HER2-positive metastatic breast cancer with progression
after a Taxane (Latin American Cooperative Oncology Group 0801
Study). Clin Breast Cancer 2016;16:38–44.

[19] Lorenzen S, Riera KJ, Haag GM, et al. Lapatinib versus lapatinib plus
capecitabine as second-line treatment in human epidermal growth factor
receptor 2-amplifiedmetastatic gastro-oesophageal cancer: a randomised
phase II trial of the Arbeitsgemeinschaft Internistische Onkologie. Eur J
Cancer 2015;51:569–76.

[20] Garcia AA, Yessaian A, Pham H, et al. Phase II study of gemcitabine and
docetaxel in recurrent platinum resistant ovarian cancer. Cancer Invest
2012;30:295–9.

[21] Ghersi D, Willson ML, Chan MM, et al. Taxane-containing regimens
for metastatic breast cancer. Cochrane Database Syst Rev 2015;3:
293–301.

[22] Peng Y, Liu YE, Ren XC, et al. A phase I clinical trial of dose escalation of
lobaplatin in combination with fixed-dose docetaxel for the treatment of
human solid tumours that had progressed following chemotherapy.
Oncol Lett 2015;9:67–74.

[23] Zhang H, Chen R, Yang S, et al. Lobaplatin for the treatment of SK-
MES-1 lung squamous cell line in vitro and in vivo. Onco Targets Ther
2016;9:4215–24.

[24] Engel JB, Martens T, Hahne JC, et al. Effects of lobaplatin as a single
agent and in combination with TRAIL on the growth of triple-negative
p53-mutated breast cancers in vitro. Anticancer Drugs 2012;23:426–36.

[25] Feng-hu Li, Fei-yue Yang, Jian-ying Chang, et al. Randomized clinical
study of short term efficacy and safety of paclitaxel combined with
lobaplatin compared to paclitaxel combine with cisplatin in chemo-
radiotherapy of locally advanced cervical cancer. Chin J Cancer Prev
Treat 2016;23:1090–4.

[26] Yang JS, Wang T, Qiu MQ, et al. Comparison of efficacy and toxicity
profiles between paclitaxel/lobapoatin- and cisplatin/5-fluorouracil-
based concurrent chemoradiotherapy of advanced inoperable oesopha-
geal cancer. Intern Med J 2015;45:757–61.



Li et al. Medicine (2019) 98:52 www.md-journal.com
[27] Yang F, Yu Y, Lei Q, et al. Lobaplatin arrests cell cycle progression,
induces apoptosis and impairs migration and invasion in B16-F10
melanoma cell line in vitro. Biomed Pharmacother 2015;69:402–8.

[28] Seidman AD, Chan S, Wang J, et al. A pooled analysis of gemcitabine
plus docetaxel versus capecitabine plus docetaxel in metastatic breast
cancer. Oncologist 2014;19:443–52.

[29] China Medical Women0s Association of Clinical Oncology, Chinese
Anti-Cancer Association of Breast CancerChinese guideline for advanced
breast cancer 2015 (CABC 2015). Oncol Prog 2015;13:223–36.
7

[30] Yang Xiaomin, Li Fei, Deng Zhiping, et al. Clinical observation of
iobaplatin plus vinorelbine in treating 46 advanced breast cancer
patients. Modem Oncol 2012;20:2048–50.

[31] Chun-Mei HE, Hong-Zhou HE, Bin WU. Effect of gemcitabine
combined with docetaxel in th e treatment of advanced breast cancer:
report of 48 cases. Chin J Bases Clin Gen Surg 2016;23:1044–9.

[32] Zhang SF, Tian T, WangWP, et al. Clinical effect of docetaxel combined
with gemcitabine for patients with recurrent or metastatic breast cancer
and its prognostic factors. J Int Oncol 2013;40:634–8.

http://www.md-journal.com

	Pilot study of docetaxel combined with lobaplatin or gemcitabine for recurrent and metastatic breast cancer
	1 Introduction
	2 Methods
	2.1 Patients
	2.2 Trial design
	2.3 Treatment and dosage regimens
	2.3.1 DL group
	2.3.2 DG group

	2.4 Statistical methods

	3 Results
	3.1 Patients' general data
	3.2 Immediate curative effect of the 2 groups
	3.3 Patient's survival time
	3.4 Treatment related toxic and side effects

	4 Discussion
	Author contributions
	References


