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Zhonghua Tao, Xichun Hu and Biyun Wang

Abstract
Purpose: Weekly gemcitabine + paclitaxel (wGT) administration is widely applied in real-
world clinical practice. The 28-day and 21-day regimens of wGT are the most widely accepted 
regimens. We evaluated the efficacy and safety of wGT administration in patients with 
metastatic breast cancer (MBC) and compared the two regimens.
Methods: Patients with human epidermal growth factor receptor 2 (HER-2)-negative MBC 
who received wGT between October 2013 and October 2016 were identified using an electronic 
database. The outcome variables included progression-free survival (PFS), overall survival 
(OS), objective response rate (ORR), and safety profile. Propensity score matching was 
performed to minimize potential confounders.
Results: A total of 140 patients were included. The median PFS and OS was 7.8 [95% 
confidence interval (CI) = 7.0–8.7] months and 22.5 (95% CI = 18.8–26.1) months, respectively. 
The toxicity of wGT was manageable. Among the patients, 90 (64.3%) received the 21-day 
regimen and 50 (35.7%) received the 28-day regimen. A higher number of younger patients 
and patients receiving later-line therapy received the 28-day regimen. There was no 
significant difference between the two groups in PFS after propensity score matching, though 
subgroup analysis showed that patients with early relapse benefited more from the 28-day 
regimen. The ORR was numerically higher in 28-day regimen (37.8% versus 28.0%, p = 0.310). 
However, the 21-day regimen was better tolerated than the 28-day regimen.
Conclusion: wGT administration showed efficacy and safety in patients with MBC. The efficacy 
was comparable between the two regimens after adjustment for confounding factors while the 
21-day regimen was better tolerated.

Plain Language Summary 
21-day regimen of wGT was well tolerated in patients with metastatic breast cancer

Weekly gemcitabine + paclitaxel (wGT) administration is widely applied in real-world 
clinical practice. The 28-day and 21-day regimens of wGT are the most widely accepted 
regimens. We evaluated the efficacy and safety of wGT administration in patients with 
metastatic breast cancer (MBC) and compared the two regimens. Patients with human 
epidermal growth factor receptor 2 (HER-2)-negative MBC who received wGT between 
October 2013 and October 2016 were identified using an electronic database. The outcome 
variables included progression-free survival (PFS), overall survival (OS), objective 
response rate (ORR), and safety profile. Propensity score matching was performed to 
minimize potential confounders. We found that the efficacy was comparable between the 
two regimens after adjustment for confounding factors while the 21-day regimen was 
better tolerated.
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Introduction
Breast cancer is the most common cancer and 
leading cause of cancer mortality in women 
worldwide and in China.1,2 Despite the advances 
in cancer diagnosis and treatment, the recurrence 
rate of breast cancer is still as high as 20–40%. 
Metastatic breast cancer (MBC) remains an 
incurable disease. The median survival from the 
diagnosis of MBC is 2–3 years.3

Chemotherapy remains an important treatment 
for MBC. The recommended cytotoxic drugs 
in metastatic settings include taxanes [pacli-
taxel (PTX) and docetaxel], gemcitabine 
(GEM), vinorelbine, and capecitabine. The 
combination of GEM and PTX (GT) has been 
proved to be superior to PTX monotherapy in 
response rate and overall survival (OS), one of 
the few studies that showed survival benefit of 
combination therapy compared to monother-
apy in MBC. Thus, the GT regimen is a stand-
ard option for patients with MBC who require 
combination chemotherapy, with the following 
recommended dosage regimen: GEM (1250 mg/
m2, d1 and d8) and PTX (175 mg/m2, d1) every 
3 weeks.3

In addition, in the past decades, strong evi-
dence has been reported on the superiority of 
the weekly paclitaxel regimen over the stand-
ard triweekly regimen for early-stage and meta-
static cancers.4–6 Thus, it is reasonable to 
hypothesize that the weekly GT (wGT) regi-
men would also show a better performance. 
Several small-size studies have confirmed the 
tolerability and efficacy of wGT.7–9 Although 
similar efficacy was observed between wGT 
and triweekly GT in phase III trials, wGT is 
widely used in clinical practice due to its con-
venience in terms of dose adjustment and 
patient management.10–12

Research on optimization of the dosage regimen 
of wGT is ongoing. Two regimens of wGT have 
been widely accepted and used in the real world 
after years of practice: the 28-day regimen (GT 

on days 1, 8, and 15, every 28 days)7,12–15 and the 
21-day regimen (GT on days 1 and 8, every 
21 days).9–11,16–18 To the best of our knowledge, 
no study has investigated the difference between 
the two wGT regimens in terms of efficacy, safety, 
or patient preference.

Thus, we described and compared the efficacy 
and safety of different regimens of wGT in 
patients with MBC for the first time. In order to 
minimize treatment selection bias and provide 
evidence that is comparable to that from a rand-
omized controlled trial, propensity score analysis 
was applied in the analysis of a real-world dataset 
from China.19

Methods

Patients and treatment
Patients with human epidermal growth factor 
receptor (HER2)-negative MBC who received 
wGT at Fudan University Shanghai Cancer 
Center between October 2013 and October 2016 
were retrospectively identified using the center’s 
electronic database. Demographic and clinico-
pathological data were extracted from the 
patients’ electronic medical records. Patients 
without complete treatment history or detailed 
dosing records were excluded. All the procedures 
performed in the study were in accordance with 
the ethical standards of the institutional research 
committee (approval number, 1812195-6) and 
the 1964 Helsinki declaration and its later amend-
ments. The need for written informed consent 
was waived due to the study’s retrospective 
nature. The following dosage regimen is used for 
wGT in our center: PTX 80 mg/m2 plus GEM 
800 mg/m2 administered on days 1, 8, and 15 
every 28 days (28-day regimen) and PTX 80 mg/
m2 plus GEM 1000 mg/m2 administered on days 
1 and 8 every 21 days (21-day regimen). In both 
regimens, PTX was administered intravenously 
over a period of 1 h before GEM administration 
(usually administered over 30 min). All patients 
were pretreated with dexamethasone, cimetidine, 

https://journals.sagepub.com/home/taw


C Gong, Y Xie et al.

journals.sagepub.com/home/taw 3

and promethazine. Treatment was stopped in 
case of disease progression, intolerable toxicity, or 
patient request.

Dose-related parameters
Dose intensity (mg/m2/w) was defined as the 
cumulative dose divided by the body surface area 
and duration of chemotherapy exposure. The 
relative dose intensity (RDI) was calculated as the 
ratio of the actual dose intensity to the planned 
dose intensity, expressed as a percentage value. 
The RDI of the wGT regimen was determined by 
averaging RDIs of the individual agents.

In the 28-day regimen, patients are treated for 
three consecutive weeks out of four, at a dose 
intensity of 60 mg/m2/w for PTX and 600 mg/
m2/w for GEM. A relatively lower dose of PTX 
(53.3 mg/m2/w) and higher dose of GEM 
(666.7 mg/m2/w) are administered in the 21-day 
regimen.

Efficacy and safety
The efficacy endpoints included progression-free 
survival (PFS), OS, and objective response rate 
(ORR). PFS was defined from the date of wGT 
initiation until documented disease progression 
or death. OS was calculated from the date of 
treatment initiation to death from any cause or 
the last follow-up. ORR was defined as the per-
centage of patients showing a complete response 
and partial response (PR). Tumor responses 
were re-confirmed by the authors according to 
the Response Evaluation Criteria in Solid 
Tumors 1.1

Adverse events (AEs) were determined retrospec-
tively based on the patients’ medical records and 
laboratory test results. Patients who did not 
undergo a post-treatment safety evaluation were 
excluded from the safety analysis population. AEs 
were assessed according to the National Cancer 
Institute Common Terminology Criteria for 
Adverse Events version 4.0.

Statistical analysis
Descriptive analysis was performed to summarize 
the patients’ demographic and clinicopathological 
characteristics. Quantitative data are presented 
as the median (range) or number of patients 

(percentage). The Kaplan–Meier method was 
used to estimate the median PFS and OS, and 
the log-rank test was used to compare them. 
Predictive factors for PFS were determined using 
univariate and multivariate Cox regression analy-
ses. Fisher’s exact test or the chi-square test was 
used to compare independent categorical varia-
bles; the t test was used for comparing continu-
ous variables.

To create a randomized clinical trial-like setting, 
propensity score matching (PSM) was performed 
using the one-to-one nearest neighbor matching 
method without replacement. Variables that were 
independent predictors of the treatment out-
comes in multivariate Cox regression analyses or 
were significantly different between the two 
groups were used for matching. Variables were 
dichotomized when possible to optimize the 
matching algorithm.

Tumor response analyses included all patients 
with evaluable disease. Safety analysis included 
patients who underwent a post-treatment safety 
evaluation after receiving wGT. AEs were sum-
marized using percentages and frequency 
counts. Statistical analyses were conducted 
using SPSS IBM® version 22 (SPSS Inc., 
Chicago, IL) and Software R. All p values were 
two sided, and the significance level was set at 
p < 0.05.

Results

Patient and treatment characteristics
A total of 140 patients were included in this anal-
ysis. Patient and treatment characteristics are pre-
sented in Table 1. The median age was 55 
(28–72) years. Half of the patients had ⩾3 meta-
static sites (53.6%), and 78.6% of patients 
showed visceral involvement.

Thirty-three (26.2%) of 126 patients with hor-
mone receptor–positive breast cancer showed 
progression during the first 2 years of adjuvant 
endocrine therapy and were considered to  
be primary resistant to endocrine therapy. 
Eighty patients had progressed on endocrine  
therapy in metastatic setting, and 62 showed 
treatment failure after receiving at least two 
regimens of endocrine therapy before the cur-
rent regimen.
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Table 1. Patient and treatment characteristics.

Characteristics 28-day wGT (N = 50) 21-day wGT (N = 90) wGT (N = 140)

 No. (%) No. (%) No. (%)

Age (years)

 Median 51 56 55

 Range 28–68 32–72 28–72

Menopausal status

 Premenopausal 10 (20.0) 13 (14.4) 23 (16.4)

 Postmenopausal 40 (80.0) 77 (85.6) 117 (83.6)

Subtypes

 Luminal 45 (90.0) 81 (90.0) 126 (90.0)

 Triple-negative 5 (10.0) 9 (10.0) 14 (10.0)

De novo stage IV breast cancer 1 (2.0) 3 (3.3) 4 (2.9)

Disease-free interval (months)

 <24 13 (26.5) 27 (31.0) 40 (29.4)

 >24 36 (73.5) 60 (69.0) 96 (70.6)

No. of metastatic sites

 1 5 (10.0) 18 (20.0) 23 (16.4)

 2 15 (30.0) 27 (30.0) 42 (30.0)

 ⩾3 30 (60.0) 45 (50.0) 75 (53.6)

Visceral disease 37 (74.0) 73 (81.1) 110 (78.6)

Lines of metastatic chemotherapy

 First-line 13 (26.0) 21 (23.3) 34 (24.3)

 Second-line 8 (16.0) 32 (35.6) 40 (28.6)

 Third or later-line 29 (58.0) 37 (41.1) 66 (47.1)

Previous taxane treatment 40 (80.0) 66 (73.3) 106 (75.7)

Previous anthracycline treatment 40 (80.0) 71 (78.9) 111 (79.3)

wGT, weekly gemcitabine + paclitaxel.

A total of 761 cycles of wGT were delivered, with 
a median follow-up of 19.0 (1.6–77.0) months; 
each patient received a median of 6 (1–16) cycles. 
The median RDI was 88.7% (45.8–107.6%). 
Reasons for treatment discontinuation included 
treatment completion (60, 42.9%), disease 

progression (51, 36.4%), intolerable toxicity (19, 
13.6%), patient request (7, 5.0%), and loss to fol-
low-up (3, 2.1%). The proportion of patients who 
discontinued treatment due to intolerable toxicity 
was greater in the 28-day regimen group than in 
the 21-day regimen group (18.0% versus 11.1%).
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Among 89 patients who discontinued treatment 
before disease progression, 70 patients (78.7%) 
continued receiving maintenance therapy. 
Maintenance therapies included endocrine ther-
apy (55.7%), oral chemotherapies (30.0%; e.g. 
capecitabine chemotherapy), and GEM or PTX 
monotherapy (14.3%).

Treatment outcomes in all eligible patients
At the time of analysis, 128 patients (91.4%) 
showed disease progression, and 81 patients had 
died (57.9%). The median PFS was 7.8 [95% 
confidence interval (CI) = 7.0–8.7] months. The 
median OS was 22.5 (95% CI = 18.8–26.2) 
months.

Among 131 patients with evaluable disease, 48 
patients achieved PR (36.6%) and 66 patients 
(50.4.0%) had stable disease. This resulted in an 
ORR of 36.6%.

The predictive factors for PFS are shown in  
Table 2. Visceral disease [hazard ratio (HR) = 2.37, 
95% CI = 1.47–3.81, p < 0.001], later-line of 
chemotherapy (HR = 1.22; 95% CI = 1.05–1.40, 
p = 0.007), and previous exposure to taxanes 
(HR = 1.74; 95% CI = 1.15–2.65, p = 0.009) were 
independent predictive factors of worse treatment 
outcomes.

Toxicity profiles of the patients
A total of 135 patients were evaluated for toxic-
ity (Table 3). The hematological side effects 
included leukopenia (64.4%), neutropenia 
(57.0%), anemia (32.6%), and thrombocytope-
nia (17.8%). Most of the treatment-related tox-
icities were mild. Neutropenia was the most 
frequent grade 3/4 AE (26.6%), followed by leu-
kopenia (16.3%). Four patients had febrile neu-
tropenia (3.0%). Peripheral neuropathy was the 
most common non-hematological AE (29.6%). 
4.4% of patients had grade 3/4 neuropathy. 
Hypersensitivity reactions were observed in five 
patients (3.7%) with standard premedication. 
No treatment-related death was documented 
during drug administration.

The incidence of all-grade AEs, except rash, was 
higher in the 28-day regimen group than in the 
21-day regimen group. Grade 3/4 leukopenia, 
neutropenia, thrombocytopenia, peripheral neu-
ropathy, and hypersensitivity reactions occurred 
at a greater frequency in the 28-day regimen 
group, while grade 3/4 anemia and fatigue were 
more frequent in the 21-day regimen group.

Patient characteristics before and after PSM
Ninety (64.3%) of 140 patients received the 
21-day regimen, while 50 patients (35.7%) 

Table 2. Predictive factors for PFS on univariable and multivariable analyses.

Factors Univariable analysis Multivariable analysis

 HR 95% CI p-value HR 95% CI p-value

Age 1.02 1.00–1.04 0.135  

Subtype 0.65 0.37–1.13 0.126  

No. of metastatic sites 1.16 0.90–1.49 0.243

Visceral disease 2.56 1.60–4.11 <0.001* 2.37 1.47–3.81 <0.001*

Line of chemotherapy 1.27 1.13–1.45 <0.001* 1.22 1.05–1.40 0.007*

Disease-free interval 0.77 0.53–1.13 0.180  

Previous taxane treatment 1.71 1.13–2.59 0.011* 1.74 1.15–2.65 0.009*

Previous anthracycline treatment 1.09 0.71–1.66 0.705  

Regimens 0.85 0.59–1.23 0.388  

*p < 0.05.
CI, confidence interval; HR, hazard ratio; PFS, progression-free survival.
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received the 28-day regimen. A comparison of 
patient characteristics between the two groups is 
shown in Table 4. Patients who were younger or 
were receiving later-line chemotherapy in meta-
static settings received the 28-day regimen more 
commonly than the 21-day regimen. Age, visceral 
involvement, previous taxane treatment, and lines 
of chemotherapy were selected for propensity 
score estimation. Fifty matched pairs were gener-
ated by PSM. There was no significant difference 
in the variables between the groups after PSM.

Treatment outcomes of matched patients
After matching, the median number of treatment 
cycles was similar in the two groups (6 versus 6 
cycles). However, the total number of treatment 
cycles and median RDI of regimen patients 
received were higher in the 21-day regimen group 
than in the 28-day regimen group (308 versus 224 
cycles, p = 0.001; RDI 94.3% versus 83.4%, 
p = 0.005). Besides, fewer patients discontinued 

treatment due to intolerable toxicity in the 21-day 
group than in the 28-day group (8% versus 18%). 
The median RDI values of GEM and PTX in the 
21-day group were 91.3% and 94.1%, respec-
tively. The median RDI values of GEM and PTX 
in the 28-day regimen group were 83.1% and 
86.3%, respectively.

There was no significant difference in treatment 
outcomes between the groups. The median PFS 
in the 21-day and 28-day regimen groups were 
7.4 and 8.3 months, respectively (p = 0.437; 
Figure 1). The results remained consistent in Cox 
analysis (HR = 0.85; 95% CI = 0.564–1.281, 
p = 0.438) and in subgroup analysis; however, 
patients with early relapse seemed to benefit more 
from the 28-day regimen (Figure 2). The median 
OS durations in the two groups were 23.5 and 
23.1 months, respectively (p = 0.848). In patients 
with evaluable disease, the ORRs in the 21-day 
and 28-day regimen groups were 28.0% and 
37.8%, respectively (p = 0.310).

Table 3. Adverse events in patients based on safety analysis (N = 135).

Adverse events All patients
N = 135

28-day regimen
N = 48

21-day regimen
N = 87

 All grades
(%)

Grade ⩾3
(%)

All grades
(%)

Grade ⩾3
(%)

All grades
(%)

Grade ⩾3
(%)

Hematological events

 Leukopenia 87 (64.4) 22 (16.3) 34 (70.8) 12 (25.0) 53 (60.9) 10 (11.4)

 Neutropenia 77 (57.0) 36 (26.6) 31 (64.6) 15 (31.3) 46 (52.9) 21 (24.1)

 Anemia 44 (32.6) 6 (4.5) 19 (39.6) 2 (4.2) 25 (28.7) 4 (4.5)

 Thrombocytopenia 24 (17.8) 2 (1.5) 12 (25.0) 1 (2.1) 12 (13.8) 1 (1.1)

 Febrile neutropenia 4 (3.0) 2 (4.2) 2 (2.3)

Non-hematological events

 Peripheral neuropathy 40 (29.6) 6 (4.4) 15 (31.3) 3 (6.3) 25 (28.7) 3 (3.3)

 Fatigue 22 (16.3) 3 (2.2) 10 (20.8) 0 (0.0) 12 (13.8) 3 (3.4)

 Hepatic dysfunction 19 (14.1) 1 (0.7) 8 (16.7) 1 (2.1) 11 (12.6) 0 (0.0)

 Rash 13 (9.6) 0 4 (8.3) 0 9 (10.3) 0

 Vomiting 10 (7.4) 0 4 (9.1) 0 6 (6.9) 0

 Hypersensitivity reactions 5 (3.7) 2 (4.2) 3 (3.4)
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Table 4. Comparison of patient characteristics between the two regimen groups.

Factors 28-day regimen
(N = 50)

21-day regimen
(N = 90)

Unadjusted
p-value

Adjusted
p-value

Age (years)

 <55 33 (66%) 36 (40%) 0.003* 1.000

 ⩾55 17 (34%) 54 (60%)  

Subtypes

 Luminal 45 (90.0%) 81 (90.0%) 1.000 0.715

 TNBC 5 (10.0%) 9 (10.0%)  

Disease-free interval (months)

 <24 13 (26.5%) 27 (31.0%) 0.580 0.464

 >24 36 (73.5%) 60 (69.0%)  

Number of metastatic sites

 1–2 20 (40.0%) 45 (50.0%) 0.256 0.545

 ⩾3 30 (60.0%) 45 (50.0%)  

Visceral disease 37 (74.0%) 73 (81.1%) 0.326 0.476

Lines of chemotherapy in the metastatic setting

 0–1 21 (42.0%) 53 (58.9%) 0.055 0.161

 ⩾2 29 (58.0%) 37 (41.1%)  

Previous taxane exposure 40 (80.0%) 66 (73.3%) 0.378 0.799

Previous anthracycline exposure 40 (80.0%) 71 (78.9%) 0.876 0.424

TNBC, triple-negative breast cancer.
*p < 0.05 is considered significant.

Discussion
The aim of this study was to describe the effi-
cacy and safety of wGT in patients with MBC 
and to compare two regimens of wGT via pro-
pensity score analysis using a real-world dataset 
from China. In this study, a median PFS of 
7.8 months, median OS of 22.5 months, and 
acceptable toxicity confirmed the efficacy and 
safety of wGT in Chinese patients with MBC. 
Treatment outcomes (PFS, OS, ORR) were 
comparable between the two regimens of wGT 
after adjustment for confounding factors. In 
terms of safety, the 21-day regimen was better 
tolerated.

In a phase III study on triweekly GT administra-
tion in the first-line treatment, the median time to 
progression and OS were 6.14 and 18.6 months, 
respectively.3 Regardless of the differences 
between studies and worse patient characteristics 
in this study, wGT has a much better efficacy 
than the standard triweekly regimen. Despite 
administration regimens, another noted discrep-
ancy between this randomized trial and our study 
was in terms of the use of maintenance therapy. 
The role of maintenance therapy in MBC patients 
is still controversial: the PFS and response dura-
tion were prolonged; however, there were con-
flicting results regarding OS; the quality of life 
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was found to have reduced.20–23 Outside clinical 
trials, the longer the intravenous chemotherapy 
courses, the worse the patients’ compliance. 
Thus, maintenance therapy has been widely 
administered in daily clinical practice in China to 
achieve longer disease control. Oral chemother-
apy (e.g. capecitabine) and endocrine therapy are 
common options for maintenance treatments. 
The frequent use of maintenance therapy in real-
world settings may explain the longer PFS in this 
study.

Previous taxane exposure was an independent 
predictive factor for worse treatment outcomes 
after adjustment for other prognostic factors in 
the multivariate Cox model. This indicated that 
despite the synergistic effect of GEM and PTX, 
prior taxane exposure can still compromise the 
efficacy of PTX, which could be partially 
explained by the incomplete cross-resistance 
between different taxane regimens.24,25

In terms of safety, the wGT regimen was well tol-
erated; the toxicity profile was consistent with 
those in previous studies. Most of the treatment-
related toxicities were mild. Neutropenia was the 
most frequent grade 3/4 AE (26.6%); the fre-
quency was lower than that in a phase II study of 
triweekly GT in Chinese patients (45%) and in 
the AERO trial (67%), a phase II study of weekly 

GT in first-line setting.8,26 Peripheral neuropathy 
was the most common non-hematological AE 
(29.6%); the frequency was lower than that in a 
study involving consecutive weekly PTX adminis-
tration plus a 21-day GEM regimen (38%).27 
One reason for the satisfactory safety profile in 
this study was that lower doses of GEM and PTX 
were administered.

Two different regimens of wGT were compared 
in this study. We found that the 21-day regimen 
has been used more commonly than the 28-day 
regimen in the last 3 years in our institution 
(64.2% versus 35.7%). However, patients with 
potentially unfavorable characteristics (such as 
younger age and later-lines of chemotherapy in 
metastatic settings) received the 28-day regimen 
more frequently than the 21-day regimen. 
Taxanes are known to be the most effective agents 
against MBC.28 Since the dose intensity of PTX 
was relatively higher in the 28-day regimen, it is 
possible that oncologists chose this regimen for 
patients with a higher tumor burden to achieve 
better disease control.

PSM was performed to balance patient character-
istics between the groups. In the matched dataset 
with well-balanced patient and treatment charac-
teristics, no significant difference was observed in 
treatment outcomes between the two groups. 

Figure 1. Kaplan–Meier survival curves for PFS by regimen group in propensity score–matched dataset 
(N = 100).
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Exploratory analysis showed that patients with 
early relapse (a disease-free interval of 
<24 months) may benefit more from the 28-day 
regimen.

In terms of safety, the 21-day regimen was better 
tolerated than the 28-day regimen. The number 
of total treatment cycles and median RDI were 
higher in the 21-day regimen group than in the 
28-day regimen group. After calculation, results 
showed that the median actual dose intensities of 
GEM were 608.7 and 498.6 mg/m2/w in the 
21-day and 28-day regimens, respectively, while 

the median dose intensities of PTX were 50.2 and 
51.8 mg/m2/w, respectively. Although there is no 
available head-to head comparison between the 
two groups, in a clinical trial, a 28-day regimen of 
wGT (PTX 100 mg/m2 + GEM 1000 mg/m2, 
days 1, 8, and 15; q28d) had to be terminated and 
changed into a 21-day regimen due to the intoler-
able toxicity in a clinical trial.29

Although sequential monotherapy has been 
recommended by the National Comprehensive 
Cancer Network and Advanced Breast  
Cancer (ABC) 5 guidelines over combination 

Figure 2. Forest plot of PFS in propensity score–matched dataset (N = 140).

https://journals.sagepub.com/home/taw


10 journals.sagepub.com/home/taw

Volume 13
TherapeuTic advances in 
drug safety

chemotherapy for MBC in the last 2 years, our 
study findings are still valuable. First of all, com-
bination chemotherapy is still important in the 
treatment of patients with visceral crisis or high 
tumor burden. Besides, doublet chemotherapy 
with confirmed efficacy and manageable toxicity 
is recommended by the Chinese Anti-Cancer 
Association Committee of the Breast Cancer 
Society (CBCS). A recently published article 
compared the ABC 4 and CBCS guidelines and 
analyzed the reasons underlying their differences, 
including differences in the preference for combi-
nation chemotherapy.30 One of the main reasons 
is that Chinese patients are willing to bear addi-
tional AEs in pursuit of better efficacy. Rapid 
tumor shrinkage or symptom relief with combina-
tion chemotherapy will improve patient compli-
ance. Due to these cultural reasons, wGT is 
widely used in real-world practice in China. The 
results of this study will be helpful to Chinese 
oncologists in clinical practice.

Our study provides the largest amount of data 
on the efficacy and safety of wGT in patients 
with MBC and is the first real-world study of 
wGT in a Chinese population. The identified 
predictors of worse outcomes could provide 
more clues for patient selection. To the best of 
our knowledge, this is also the first study to focus 
on different regimens of wGT. Another strength 
of this study was the application of PSM to 
minimize confounding and indication bias. 
Furthermore, to provide additional information, 
the RDI of each agent was calculated and com-
pared in our study.

As a retrospective study, our study was subject 
to limitations including missing data and poten-
tial bias. Even though PSM simulates randomi-
zation, it can only correct for known confounders 
and cannot be a substitute for a randomized 
clinical trial. Besides, since non-hematological 
AEs were retrospectively extracted from previ-
ous medical records, their incidences were 
likely to be underestimated. Additionally, most 
patients in this study were evaluated every two 
cycles (6 and 8 weeks); this difference in evalua-
tion frequency may also influence PFS time. 
Furthermore, quality of life, which could differ 
according to the regimens, was not routinely 
evaluated or recorded in our database. A pro-
spective study conducted in a larger population 
focusing on patient’s quality of life could provide 
more comprehensive information in the future.

Conclusion
This study involved a comprehensive analysis of 
real-world data of patients with MBC treated 
with wGT. The wGT regimen was highly effec-
tive and tolerable in Chinese patients, even in 
heavily pretreated patients. After adjustment for 
confounding factors, the efficacy of the 21-day 
and 28-day regimens was found to be compara-
ble, though the ORR was numerically higher in 
28-day regimen. The 21-day regimen was better 
tolerated. This study provided valuable informa-
tion on patient characteristics and treatment out-
comes outside of clinical trials and offered useful 
clues for oncologist in making clinical treatment 
decisions: in patients with early relapse, higher 
tumor burden, and better tolerance, 28-day regi-
men might be a better option; however, in 
patients who could not bear or have concerns 
over toxicities, 21-day regimen is a more appro-
priate recommendation.

Declarations

Ethics approval and consent to participate
All procedures performed in studies involving 
human participants were in accordance with the 
ethical standards of the institutional research 
committee and with the 1964 Helsinki declara-
tion and its later amendments or comparable 
ethical standards. The study has been approved 
by Fudan University Shanghai Cancer Center 
Ethic Committee and Institutional Review 
Boards.

Consent for publication
Not applicable.

Author contributions
Chengcheng Gong: Data curation,  Investigation; 
Writing-original draft; Writing- reviewing and 
editing.

Yizhao Xie: Data curation.

Yannan Zhao: Investigation.

Yi Li: Software.

Jian Zhang: Resources.

Leiping Wang: Resources.

Jun Cao: Resources.

Zhonghua Tao: Resources.

Xichun Hu: Conceptualization; Resources; 
Writing- reviewing and editing.

https://journals.sagepub.com/home/taw


C Gong, Y Xie et al.

journals.sagepub.com/home/taw 11

Biyun Wang: Conceptualization; Resources; 
Project administration; Writing- reviewing and 
editing.

Acknowledgements
The authors would like to thank the doctors, 
nurses, patients, and their family members for 
supporting our study.

Authors’ note
None.

Funding
The authors disclosed receipt of the following 
financial support for the research, authorship, 
and/or publication of this article: This work was 
supported by the National Natural Science 
Foundation of China (Grant No. 82102722) and 
Beijing Medical Award Foundation (Grant num-
ber: YXJL-2020-0941-0743).

Competing interests
The authors declared no potential conflicts of 
interest with respect to the research, authorship, 
and/or publication of this article.

Availability of data and materials
The datasets generated and/or analyzed during 
the current study are not publicly available due to 
hospital policy but are available from the corre-
sponding author on reasonable request.

ORCID iD
Biyun Wang  https://orcid.org/0000-0002-7829- 
1544

References
 1. Torre LA, Bray F, Siegel RL, et al. Global cancer 

statistics, 2012. CA Cancer J Clin 2015; 65: 
87–108.

 2. Chen W, Zheng R, Baade PD, et al. Cancer 
statistics in China, 2015. CA Cancer J Clin 2016; 
66: 115–132.

 3. Albain KS, Nag SM, Calderillo-Ruiz G, et al. 
Gemcitabine plus paclitaxel versus paclitaxel 
monotherapy in patients with metastatic breast 
cancer and prior anthracycline treatment. J Clin 
Oncol 2008; 26: 3950–3957.

 4. Green MC, Buzdar AU, Smith T, et al. Weekly 
paclitaxel improves pathologic complete 
remission in operable breast cancer when 

compared with paclitaxel once every 3 weeks.  
J Clin Oncol 2005; 23: 5983–5992.

 5. Sparano JA, Wang M, Martino S, et al. Weekly 
paclitaxel in the adjuvant treatment of breast 
cancer. N Engl J Med 2008; 358: 1663–1671.

 6. Seidman AD, Berry D, Cirrincione C, 
et al. Randomized phase III trial of weekly 
compared with every-3-weeks paclitaxel for 
metastatic breast cancer, with trastuzumab 
for all HER-2 overexpressors and random 
assignment to trastuzumab or not in HER-2 
nonoverexpressors: final results of Cancer and 
Leukemia Group B protocol 9840. J Clin Oncol 
2008; 26: 1642–1649.

 7. Rau KM, Li SH, Chen SM, et al. Weekly 
paclitaxel combining with gemcitabine is an 
effective and safe treatment for advanced breast 
cancer patients. Jpn J Clin Oncol 2011; 41: 
455–461.

 8. Mousseau M, Serin D, Petit T, et al. Results of 
first-line weekly paclitaxel (P) + gemcitabine (G) 
in metastatic breast cancer (MBC): an AERO 
phase II trial. 2007 ASCO annual meeting. J Clin 
Oncol 2007; 25(18_suppl.): 1103.

 9. Lee KS, Ro J, Lee ES, et al. Primary systemic 
therapy with intermittent weekly paclitaxel plus 
gemcitabine in patients with stage II and III 
breast cancer: a phase II trial. Invest New Drugs 
2010; 28: 83–90.

 10. Khoo KS, Manzoor Zaidi SH, Srimuninnimit 
V, et al. Gemcitabine and split-dose paclitaxel 
or docetaxel in metastatic breast cancer: a 
randomised phase II study. Eur J Cancer 2006; 
42: 1797–1806.

 11. Belani CP, Dakhil S, Waterhouse DM, et al. 
Randomized phase II trial of gemcitabine 
plus weekly versus three-weekly paclitaxel in 
previously untreated advanced non-small-cell 
lung cancer. Ann Oncol 2007; 18: 110–115.

 12. Del Mastro L, Fabi A, Mansutti M, et al. 
Randomised phase 3 open-label trial of first-line 
treatment with gemcitabine in association with 
docetaxel or paclitaxel in women with metastatic 
breast cancer: a comparison of different schedules 
and treatments. BMC Cancer 2013; 13: 164.

 13. De Pas T, Putzu C, Curigliano G, et al. A proper 
schedule of weekly paclitaxel and gemcitabine 
combination is highly active and very well 
tolerated in NSCLC patients. Lung Cancer 2006; 
54: 359–364.

 14. Li J, Juliar B, Yiannoutsos C, et al. Weekly 
paclitaxel and gemcitabine in advanced 
transitional-cell carcinoma of the urothelium: a 

https://journals.sagepub.com/home/taw
https://orcid.org/0000-0002-7829-1544
https://orcid.org/0000-0002-7829-1544


12 journals.sagepub.com/home/taw

Volume 13
TherapeuTic advances in 
drug safety

phase II Hoosier Oncology Group study. J Clin 
Oncol 2005; 23: 1185–1191.

 15. Garcia AA, O’Meara A, Bahador A, et al. Phase 
II study of gemcitabine and weekly paclitaxel 
in recurrent platinum-resistant ovarian cancer. 
Gynecol Oncol 2004; 93: 493–498.

 16. Yun T, Kim HT, Han JY, et al. A phase II 
study of weekly paclitaxel plus gemcitabine as a 
second-line therapy in patients with metastatic or 
recurrent small cell lung cancer. Cancer Res Treat 
2016; 48: 465–472.

 17. Mori K, Kobayashi H, Kamiyama Y, et al. A 
phase II trial of weekly chemotherapy with 
paclitaxel plus gemcitabine as a first-line 
treatment in advanced non-small-cell lung 
cancer. Cancer Chemother Pharmacol 2009; 64: 
73–78.

 18. Im SA, Lee KS, Ro J, et al. Phase II trial of 
preoperative paclitaxel, gemcitabine, and 
trastuzumab combination therapy in HER2 
positive stage II/III breast cancer: the Korean 
Cancer Study Group BR 07-01. Breast Cancer Res 
Treat 2012; 132: 589–600.

 19. Rosenbaum PR and Rubin D. The central role of 
the propensity score in observational studies for 
causal effects. Biometrika 1983; 70: 41–55.

 20. French Epirubicin Study Group. Epirubicin-
based chemotherapy in metastatic breast 
cancer patients: role of dose-intensity and 
duration of treatment. J Clin Oncol 2000; 18: 
3115–3124.

 21. Nooij MA, de Haes JCJM, Beex LVAM, et al. 
Continuing chemotherapy or not after the 
induction treatment in advanced breast cancer 
patients. Euro J Cancer 2003; 39: 614–621.

 22. Alba E, Ruiz-Borrego M, Margelí M, et al. 
Maintenance treatment with pegylated liposomal 
doxorubicin versus observation following 
induction chemotherapy for metastatic breast 
cancer: GEICAM 2001-01 study. Breast Cancer 
Res Treat 2010; 122: 169–176.

 23. Park YH, Jung KH, Im SA, et al. Phase III, 
multicenter, randomized trial of maintenance 
chemotherapy versus observation in patients 
with metastatic breast cancer after achieving 
disease control with six cycles of gemcitabine 
plus paclitaxel as first-line chemotherapy: 
KCSG-BR07-02. J Clin Oncol 2013; 31: 1732–
1739.

 24. Valero V, Jones SE, Von Hoff DD, et al. A phase 
II study of docetaxel in patients with paclitaxel-
resistant metastatic breast cancer. J Clin Oncol 
1998; 16: 3362–3368.

 25. Sawaki M, Ito Y, Hashimoto D, et al. Paclitaxel 
administered weekly in patients with docetaxel-
resistant metastatic breast cancer: a single-center 
study. Tumori 2004; 90: 36–39.

 26. Xu B, Shen Z, Jiang Z, et al. A phase II study 
of gemcitabine plus paclitaxel in patients with 
metastatic breast cancer and prior anthracycline 
treatment. Asia Pac J Clin Oncol 2010; 6: 
320–329.

 27. Pluma Jimenez MA, Gutierrez JA, Bautista 
Aragon YL, et al. Efficacy of a combination 
chemotherapy regimen with dose-dense paclitaxel 
and gemcitabine in heavily pretreated metastatic 
breast cancer patients including anthracyclines 
and docetaxel. 2010 ASCO Annual Meeting. J 
Clin Oncol 2010; 28(15_suppl.): e11518.

 28. Burstein HJ, Bunnell CA and Winer EP. New 
cytotoxic agents and schedules for advanced 
breast cancer. Semin Oncol 2001; 28: 344–358.

 29. Hirsh V, Whittom R, Ofiara L, et al. Weekly 
paclitaxel and gemcitabine chemotherapy 
for metastatic non-small cell lung carcinoma 
(NSCLC): a dose-optimizing phase II trial. 
Cancer 2003; 97: 2242–2247.

 30. Hu X, Li T, Wang B, et al. Comparison of 4th 
ESO-ESMO international consensus guidelines 
for advance breast cancer and Chinese anti-
cancer association committee of Breast Cancer 
Society guideline. Breast 2019; 45: 36–42.

Visit SAGE journals online 
journals.sagepub.com/
home/taw

SAGE journals

https://journals.sagepub.com/home/taw
https://journals.sagepub.com/home/taw
https://journals.sagepub.com/home/taw

