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Abstract

Purpose: Gemcitabine/taxanes-based combination shows anti-tumor activity for the treatment of metastatic breast
cancer, but there is a debate regarding the advantages of gemcitabine and taxanes regimens as a first-line or
second-line treatment for metastatic breast cancer. Here we conducted a systematic review and meta-analysis to
compare the efficacy and toxicity for patients receiving chemotherapy with or without GT-based regimens.

Methods: The randomized controlled trials were performed by searching Pubmed, MEDLINE, EMBASE, and
conference proceedings. We identified eight randomized controlled trials and then extracted and combined the
data using to calculate hazard ratios (HR). The primary outcomes were progression-free survival (PFS) and time to
progression (TTP). The secondary outcomes were overall survival (OS) and acute toxicity. A meta-analysis was
performed using Review Manager Version 4.2.

Results: Eight eligible trails were identified. These studies involved 2234 patients with metastatic breast
cancer, (1122 patients received GT-based combination regimen and 1112 patients received a regimen without
the combination). A fixed-effects model meta-analysis showed that ORR and TTP are superior for GT-treated
patients ORR (OR=1.28, 95% CI 1.07-1.53), TTP (HR=0.80; 95% CI 0.71-0.89). And GT-based combination significantly
improved OS in the first-line subgroup (HR =0.84; 95% Cl 0.71-0.99). However, there were significant differences

combination regimen.

regarding acute hematological toxicity, particularly thrombocytopenia.

Conclusion: Gemcitabine/taxanes-treated patients with metastatic breast cancer showed a significant
improvement in the ORR, TTP and OS (first-line background) compared to patients not treated with the
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Introduction

Breast cancer is a major primary malignancy affecting
the health of women, and the morbidity and mortality
continue to increase in developed countries (Hortobagyi
et al. 2005; Albain et al. 2005). Although overall survival
(OS) has improved because of new therapeutic strategies
in recent years, local recurrence or metastatic breast
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cancer (MBC) remains an incurable disease. The 5-year
relative survival rate for MBC is only 27% (Jemal et al.
2008). The goals of MBC treatment are prolongation of
survival while maintaining good quality of life and min-
imizing toxicity. Oncologists are searching for an opti-
mal regimen with the best efficacy and safety to treat
MBC patients. The first-line chemotherapy regimens for
MBC are anthracycline based. However, as anthracycline
containing regimens become the standard program in
early breast cancer, most MBC patients have received
anthracycline-based chemotherapy. Cardiotoxicity restricts
the use of anthracyclines in MBC patients. New cytotoxic
drugs have been substituted for anthracyclines, which
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reduce cardiotoxicity. The new drugs include the taxanes,
such as paclitaxel and docetaxel; gemcitabine; capecitabine;
and vinorelbine, which are administered either sequentially
or in combination. Gemcitabine (Gemzar) is a nucleoside
analog cytotoxic drug. Gemcitabine shows antitumor activ-
ity for a range of cancers both singly and in combination as
a chemotherapy drug in phase II clinical trials (Blackstein
et al. 2002; Yardley 2004; Markman et al. 2003). Several
phase II clinical trials demonstrated that the overall re-
sponse rate of single agent gemcitabine ranged from 15%
to 38% (Blackstein et al. 2002; Hensley et al. 2002; Seidman
2001). There is an evidence that combination regimens are
superior to sequential single regimens (Miles et al. 2002).
Taxanes is good combination agent with gemcitabine, in-
cluding paclitaxel and docetaxel. To define the combination
regimen including gemcitabine in MBC, physicians have
conducted phase III clinical trials to compare the efficacy
and toxicity between regimens MBC (Albain et al. 2008;
Chan et al. 2009; Joensuu et al. 2010; Zielinski et al. 2005;
Levy & Fumoleau 2005; Brufsky et al. 2011; Nielsen et al.
2011; Papadimitriou et al. 2009).The combination of gemci-
tabine/taxanes-based(GT-based) combination is an effective
regimen that is well tolerated with good response rates
(Gudena et al. 2008). Previous studies have demonstrated
that GT-based regimen has a clinically meaningful benefit
(Joensuu et al. 2010; Nielsen et al. 2011; Papadimitriou
et al. 2009). However, other data showed that the gemcita-
bine addition of taxanes was not associated with a statisti-
cally significant improvement in OR and TTP but did lead
to increased toxicity (Joensuu et al. 2010; Nielsen et al.
2011; Papadimitriou et al. 2009). Thus, there is a debate
regarding the advantages of GT-based regimens as a
first-line or second-line treatment for MBC. We have
conducted a systematic review and meta-analysis to
estimate the benefits and risks of GT combination
administration for MBC.

Materials and methods

Search methods

All published trials were eligible for inclusion in this study.
We searched electronic databases (Pubmed, MEDLINE,
EMBASE) in English by entering the following terms in
the searching algorithm: (gemcitabine OR gemcitabine
[Mesh] AND taxanes OR taxoid [Mesh] OR paclitaxel OR
docetaxel) AND (breast tumors OR cancer of breast OR
breast neoplasms [Mesh]) AND (advanced OR metastatic)
AND (randomized controlled trial OR controlled clinical
trial) OR randomized OR randomly OR trial). Addition-
ally, we searched the Cochrane Central Register of
Controlled Trials for randomized trials that compared
gemcitabine treatment for MBC patients. The latest
search was performed on September 31, 2013. We
manually searched several oncology journals that pub-
lish clinical trials. The reference list of all articles was
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further searched for additional publications to broaden
the search scope. The relevant articles and abstracts
were selected and reviewed by two reviewers inde-
pendently. We submitted the details of our systematic
review “Gemcitabine-based chemotherapy for MBC: a
systematic review and meta-analysis of randomized con-
trolled trials” to the PROSPERO register. The registration
number is CRD 42012002752.

Eligibility criteria

The eligible clinical trials for inclusion were all con-
trolled randomized studies that evaluated the efficacy
and safety of GT-based chemotherapy for MBC patients.
The studies included gemcitabine additional roles to
taxanes and gemcitabine replacement roles to other
non-taxane drugs. We selected double-blinded and
randomized trials in addition to non-blinded studies
because of the difficulty of blinding for GT administra-
tion. The articles selected were completed trials pub-
lished in full papers or abstracts. All unpublished and
ongoing reports were excluded. Trials with two arms
were included and one-arm articles and three-arm
were excluded. We accepted trials with first-line and
second-line metastatic or advanced breast cancer
patients. The studies of early stage breast cancer were
excluded. All cytotoxic chemotherapy regimens were
considered eligible for the meta-analysis, and new tar-
geted drugs such as bevacizumab were included. The
trials that compared single agent and other cytotoxic
drugs were excluded. The studies based on phase I tri-
als and single-arm data phase II trials were excluded.
The reported outcomes included time to progression
(TTP), progression-free survival (PFS), overall survival
(OS) and the drug toxicity. However, economic evalua-
tions and quality-of-life (QoL) were not considered.
Single gemcitabine trials were excluded from our
study. Additionally, data of interim analyses were ex-
cluded only when we retrieved the complete results
from the same study. When we were uncertain of the
eligibility of a trial, we discussed its eligibility until a
decision was reached.

Data extraction

We recorded the following data from each report: first
author’s name, publication journal name, year of publi-
cation, and number of patients. We also extracted the
following individual patient characteristics: age, perform-
ance status, ER status, PR and HER-2 status and prior
therapy. The following information for each randomized
trial was requested: allocated treatment, number of with-
draws per arm, blinding, regimen details, clinical outcomes,
and study quality. All the information was extracted from
each study by Hu and Jiang independently using the same
recording forms. The data were then reviewed by Yao.
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When there was a discrepancy, we reached a consensus by
discussion. The primary ends included the total response
(CR + PR) using the 4-point WHO scale, time to progres-
sion (TTP), progression-free survival (PFS) and overall
survival (OS). The secondary end points were acute toxicity
including grade 3/4 anemia, neutropenia, febrile neutro-
penia, fatigue, liver function impairment, nausea/vomiting,
and neuropathy graded using WHO criteria. The HRs
reported with 95% Cls were extracted when possible. We
could not obtain the HR and 95% CI from one of the stud-
ies. In such cases, we estimated the P-value of the log-rank
statistics by examining the survival curves. The survival
curves were enlarged to minimize the reading bias. All data
were examined for missing values, and patient follow up
was assessed to ensure it was well balanced. If we could not
combine the data from the articles because of low numbers
of trials and incomplete trials, we performed a systematic
analysis of the data.

Quality assessment

We used the Jadad scale to assess trial quality. The fol-
lowing items details were extracted: blinding; method of
randomization-including stratification factor-number of
patients participants randomly assigned; excluded from
analysis by arm; patientparticipants’ follow-up time (if
possible) by arm; number of patients participants lost to
follow-up by arm.

Statistical analysis
All the randomized assigned patients were included in
the analyses according to the allocated treatment. The
data extracted from the trials were entered into the
Cochrane Collaboration software (RevMan version 4.2;
http://www.cochrane.org). Using the fix random-effects
model of DerSimonian and Laird (DerSimonian & Laird
1986), the log hazard ratios (HR) and their variances
for time-to-event data were estimated using published
methods. Appropriate summary statistics or Kaplan-
Meier curves were reported when possible. The results
of each trial including HRs and 95% CIs were com-
bined using standard meta-analytic methods to esti-
mate an overall effect for the MBC patients treated
with or without GT-based combination. The HRs re-
ported with 95% Cls were extracted when possible. We
could not obtain the HR and 95% CI from one of the
studies so we estimated by the P-value of the log-rank
statistics by examining the survival curves. The sur-
vival curves were enlarged to minimize the reading
error. We used X statistics to assess the between-
study heterogeneity. We also calculated the I” statistic
expressing the proportion of variability in the results.
To assess publication bias, we used a funnel plot.

We submitted the details of our systematic review
“Gemcitabine-based chemotherapy for MBC: a systematic
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review and meta-analysis of randomized controlled trials”
to the PROSPERO register. The registration number is
CRD 42012002752.

Results

The flow chart of our study is shown in Figure 1. Both
reviewers agreed to include eight trials involving a total
of 2234 female patients with MBC in the meta-analysis.

Characteristics of the selected trials

The results of literature search in our study are shown
in Table 1. Eighteen studies were identified by evaluating
the title and abstract. After reading the full text, one art-
icle was excluded because gemcitabine was administered
separately. One article was excluded because gemcita-
bine has been used alternating taxanes. One article was
excluded because gemcitabine monetherapy adopting in
experimental group. Senven articles were excluded be-
cause the control group regimens were not match re-
quirement. Finally, eight studies including 2234 patients
were identified. According to prior selection criteria,
eight prospective and randomized trials were selected
for inclusion in this study. The clinical characteristics
were matched for performance status, age, and tumor
stage. All studies reviewed were considered high quality.
The patients eligible for these studies had proven histo-
logical or cytological MBC with the same baseline data
and without evidence of selection bias. All of the eight
trials are well organized, rigorous, and prospective
randomized controlled trials. The OS, PFS, TTP, ORR
and toxicity data of patients were extracted from eight
trials.

Objective response rates

The ORR were reported for all trials and accounted for
2234 events. Subgroups were established for the therapy
lines and the gemcitabine roles. Based on the total data,
there was no evidence of heterogeneity (P=0.16,1>=
34%) among trials as shown in Figure 2. The results
demonstrated GT-based therapy increases ORR, (OR =
1.28, 1.07 to 1.53, P =0.006). It showed that GT-based
regimen got benefit in first-line background as ORR
(OR=1.47, 1.17 to 1.83, P =0.0007). However, there was
no significant difference for ORR (OR=0.91, 0.51 to
1.63, P=0.76 ) in second-line subgroup. And the analysis
results showed there was benefit for GT-based chemother-
apy on ORR (OR =1.37, 1.09 to 1.73, P = 0.008; 1.17, 0.88
to 1.55, P=0.29) in gemcitabine additional roles and
gemcitabine replacement subgroups.

Progression-Free Survival (PFS)

Only two studies were identified as shown in Figure 3.
There was significant heterogeneity found in the data
(P = 0.05, I> = 74%). Heterogeneity may be caused by a
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264 records identified through

PUBMED searching through other sources

233 of additional records identified

I |
!

[264 records after duplicates removed

264 records screened by reading titles and abstracts

243 records excluded because of not RCT

1 records excluded because of without any
gemcitabine

2 records excluded because of na use of
taxane

[18 full-text articles assessed for eligibi\ity]

1 record excluded because of experimental
group adopting gemcitabine monotherapy

1 record excluded because of gemcitabine has
been used alternating taxane

1 record excluded for gemcitabine monotherapy
adopting in experimental group

7 records excluded for regimens of control
group do not match requirement

8 of studies included in quantitative synthesis (meta-analysis) ]

Figure 1 Flow chart of study selection.

few trial numbers or small samples, which were not elimi-
nated. Therefore, a random effect model was selected.
The meta-analysis result shows that PFS was not signifi-
cantly improved (HR = 1.01, 0.7 to 1.46, P = 0.47).

Time to Progression (TTP)

TTP was reported in five articles as shown in Figure 3.
There was no evidence of heterogeneity (P = 0.23, I* =
29%) among trials. HR for single studies ranged from
0.70 to 1.00. GT-based treatment obviously prolong TTP
(HR = 0.80, 0.71 to 0.89, P < 0.0001). However, in the
subgroup study the gemcitabine additional role group
shows the significant difference (HR = 0.78, 0.69 to
0.88, P < 0.0001). Gemcitabine replacement chemotherapy
subgroup contains only one study shows no significant
difference (HR = 0.90, 0.68 to 1.19). Also, the first-line sub-
group study shows GT- based treatment obviously prolong
TTP (HR = 0.79, 0.69 to 0.92, P = 0.0003).

Overall Survival (OS)

OS data were taken from seven articles which were de-
fined as first-line, second-line and unclear subgroups as
shown in Figure 4. There was no statistically significant
heterogeneity in the hazard ratios (HRs) for overall sur-
vival from the individual trials (P = 0.95, I” = 0%). GT-based

chemotherapy had no significant difference compared to
other regimens (HR =0.88, 0.78 to 1.00, P =0.06). How-
ever, patients benefited from GT-based combination
therapy as a first-line chemotherapy (HR = 0.84, 0.71 to
0.99, P =0.04).

Toxicity

Reports of hematologic toxicity were variable across the
trials as shown in Figure 5. All toxicity mentioned below
were only calculated grade 3—4. The data on anemia and
thrombocytopenia were reported in seven studies. Neu-
tropenia was reported for all trials. Most of these data
were homogeneous except for the neutropenia analysis The
number of patients experiencing grade 3-4 hematologic
toxicity was greater in the GT-based arm. The odds ratio for
single studies with anemia analysis ranged from 0.31 to 4.18.
There was only one study with an OR < 1, (OR =3.09, 1.89
to 5.18, P <0.0001). The odds ratio for single studies with
neutropenia analysis ranged from 0.34 to 11.03, and only
one study had OR<1, (OR=2.17, 1.07 to 4.38, P =0.03).
The odds ratio for single studies on thrombocytopenia
ranged from 1.57 to 35.02. There were no studies with
OR<1, (OR=28.57, 4.81 to 15.27, P <0.00001). Based
on those data, thrombocytopenia is a problem in GT-
based chemotherapy. And in the first-line subgroup.



Table 1 Characteristics of included studies

Study ID Arms Patients Treatments (cycle) Endpoints  Study design Lose Treatment lines Jada
scale
Dorte L. Nielsen 2011 Gemcitabine + Docetaxel 170 G 1,000 mg/m2 d1,8+D 75 mg/m2 OS.ORRTTP. phase3, random, 6 First or second-line 3
ds21d) toxicity open-label
Docetaxel 167 D 100 mg/m2 d1(21d)
Kathy S. Albain 2008 Gemcitabin + Paclitaxel 266 G 1,250 mg/m2 d1,8+P 175 mg/m2 OSTTP.ORR.  phase3, random, 8 first-line 3
d1(21d) toxicity unclear
Paclitaxel 263 P 175 mg/m2 d1(21d)
H. Joensuu 2010 Docetaxel + Gemcitabin(alternating) 122 D 1100 mg/m2 d1 + G 1000 mg/m2 TTP.OS.ORR.  phase3, random, 3 first-line 3
d1,8(21d) toxicity open-label
Docetaxel 115 D 1100 mg/m2 d1(21d)
Christos A. Papadimitriou 2009 Gemcitabin + Docetaxel 41 D 35 mg/m2 + G 600 mg/m2(7d) ORROSTTP.  phase2, random, 13 second-line 2
toxicity unclear
Docetaxel 34 D 40 mg/m2(7d)
Adam Brufsky 2011 Gemcitabin + Paclitaxel + Bevacizumab 93 P 90 mg/m2 d1, 8, 15+ B 10 mg/kg ORRPFS.OS.  phase2, random, 28 first-line 3
d1,154+G 1500 mg/m2 d1, 15(28d) toxicity open-label
Paclitaxel + Bevacizumab 94 P 90 mg/m2 d1, 8, 15+ B 10 mg/kg d1,
15(28d)
Vinorelbine 127 V 30 mg/m2 d1,8(21d)
C. Levy 2005 Gemcitabin + Docetaxel 153 D 75 mg/m2 d1 + G 1000 mg/m2 d1, ORRPFSTTP. Phase3random, Unknown second-line 2
8(21d) toxicity unclear
Capecitabine + Docetaxel 152 D 75 mg/m2 d1+C 1250 mg/m2
bid d1-14(21d)
Zielinski 2005 Gemcitabine + epirubicin + and 124 G 1,000 mg/m2 d1, 4+ E 90 mg/m2 TTP.ORR. Phase3,random, Unknown first-line 3
paclitaxel(GET) d1+ P 175 mg/m2 toxicity unclear
d1(21d)
Fluorouracil + Epirubicin + 135 F 500 mg/m2 d1+E 90 mg/m2 d1 +
Cyclophosphamide(FEC) C 500 mg/m2 d1(21d)
Stephen Chan 2009 Gemcitabin + Docetaxel 153 G 1000 mg/m2 d1,8+D 75 mg/m2 PFS.ORR.OS. Phase3random, 8+3 first + second-line 3
d1(21d) toxicity unclear
Capecitabine + Docetaxel 152 C 1,250 mg/m2 bid d1-14 +

D 75 mg/m2 d1(21d)

G = gemcitabine, D = docetaxel, C = capecitabine, F = flurouracil, C = cyclophospham, E = epirubicin, P = paclitaxel, V = vinorelbine, B = bevacizumab, OS = overall survival, ORR = objective response rates, PFS = progression-free

survival, TTP = time to progression.
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A GT.based  non GT-hased

Events Total Events

2.1.1 G additional

Adam Brufsky 54 93 46 94 9.2%
Christos A, 1" 4 6 34 23%
Dorte L.Nielsen 41 114 36 106 11.5%
H.Joensuu 67 115 69 106 14.4%
Kalhy S.Albain 110 266 71 282 201%
Subtotal (95% Cl) 629 603 57.4%
Total events 283 228

Heterogeneity. Chi*=8.70, df= 4 (P = 0.07), F=54%

Testior overall effect: Z= 2.65 (P = 0.008)

2.1.2 Greplacement

C.Levy 49 153 48 152 157%
C Zielinski 114 66 128 11.2%
Slephen Chan 49 153 48 152 157%
Subtotal (95% Cly 420 433 42.6%
Total events 169 162

Heterogeneity: Chi*=1.91, df=2 (P =0.38); F=0%

Testfor overall effect: Z=1.07 (P = 0.29)

Total (95% Cl) 1049 1036 100.0%

Total events 452 300
Heterogeneity: Chi*=11.36, di= 7 (P= 0.12); F= 38%
Test for overall effect: Z=2.72 (P = 0.008)

Test for averall effect: Z=2.78 (P = 0.006)

Total Weight M.H, Fixed, 95% CI

Test for subaroun differences; Chif= 0.75. df=1 (P=0.39. F=0%

B Experimental Control Otlils Ratio Otlds Ratio
Study or Subgrouy Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed. 95% CI
3.1.1 first-line

Adam Brufsky 54 93 46 94  92%  1.44[081,257) T
C.lew 27 73 23 80 B6B% 1.45[0.74,2.87) S
C.Zielinski 71 114 66 120 11.2%  1.58(0.94, 2.63) i
H.Joensuu 67 115 68 106 142% 0.781[0.45,1.34] =T

Kathy S.Albain 110 266 71 263 201% 1.91[1.32,2.75) gl
Subtotal (95% CI) 661 672 61.4% 147[1.17,1.83] *

Total events 329 274

Heterogeneity: Chi®=7.25, df=4 (P=0.12); F= 45%

Testfor overall efiect: Z= 3.37 (F = 0.0007)

3.1.2 second-line

C.Lew 22 gn 25 72 92% 0.71[0.36,1.42) Bl
Christos A. 11 41 6 34 2.3% 1.71[0.56, 5.29] T
Subtotal (95% CI) 121 106 11.5%  0.91[0.51, 1.63] -

Total events 33 31

Heterogeneity: Chi*=1.70, df= 1 (P= 0.19); F= 41%

Test for averall effect: Z=0.31 (P =0.76)

3.1.3 unclear

Dorte L Nielsen 41 114 36 106 11.5% 1.09[0.63,1.90] -
Stephen Chan 49 153 48 152 157% 1.02[0.63,1.65) Sl
Subtotal (95% CI) 267 258 27.2% 1.05[0.73,1.51] <>

Total events 90 94

Heterogeneity: Chi®=0.03, df=1 (P = 0.86); IF= 0%

Testfor overall efiect Z=0.27 (P =0.79)

Total (35% CI) 1049 1036 100.0%  1.29[1.08, 1.55] ¢

Total events 452 389 ) ) ) ‘
Heterogeneity: Chi®=12.87, df=8 (P =0.12); F=38% '0.01 UH 1'0 1E|U‘

Testfor subaroun differences: Chi®= 3.86. df= 2 (P = 0.14). IF= 48.3%

Figure 2 Response of GT-based combination therapy versus non GT-based combination for metastatic breast cancer. ORR were
analyzed with the fixed effect model. (A: Meta-analysis of ORR, subgroup: gemcitabine role; B: Meta-analysis of ORR, subgroup: therapy lines).

Odds Ratio Odds Ratio
M.H, Fixed, 95% CI

1.44[0.81,257]

1.71[0.58, 5.29]

1.09 [0.63,1.90]

0.75[0.43,1.29]
1.91[1.32,2.75)
1.37[1.09, 1.73]

1.02[0.63, 1,685
1.58(0.84, 263
1.02[0.63, 1.68)
1.17[0.88, 1.55]

1.28[1.07, 1.54]

001 04 1 10 100
Favours non GT-ased Favours GT-hased

Favours non GT-based Favours GT- based

Sensitivity analysis

Due to the high heterogeneity in the above analysis,
we performed subgroup analysis in the meta-analysis.
A sensitivity analysis was also conducted by removing
one study at a time and calculating the pooled HRs
for the remaining studies. We found that no article
substantially influenced the pooled result in this
analysis.

Publication bias
The publication bias was evaluated by a funnel plot. The
funnel plot shapes showed no obvious evidence of

asymmetry. The results suggested that publication bias
was not evident in this meta-analysis.

Discussion

Although the therapy for MBC has improved dramatic-
ally over the past decade, cancer mortality among
women continues to be major concern. When the dis-
ease is incurable, prolonging the life span and relieving
pain are still goals for oncologists. Gemcitabine has been
shown to be active as a single agent in MBC with good
tolerability (Tripathy 2002; Spielmann et al. 2001). Gem-
citabine rarely induces severe gastrointestinal events or
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Hazard Ratio

Study or Subaroup leg[Hazard Ratio] SE Weight IV, Random, 95% Cl

Hazard Ratio
IV, Random, 95% Cl

Adam Brufsky -0.1985 01684 46.7% 0.82[0.60,1.12]
Stephen Chan 01823 01139 54.3% 1.20 [0.886, 1.50]
Total (95% CI) 100.0% 1.01[0.70, 1.46]

Helerogeneity: Tau®= 005, Chi*=3.78 df=1 (P=005), F=74%
Testfor overall effect Z=0.04 (P = 0.97)

B Hazard Ratio

001 01 1 m 100
Favours GT-hased Favours non GT-hased

Testfor overall effecl Z=3.94 (P < 0.0001)

Testfor overall effect: 2= 3.97 (P < 0.0001)

Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
5.1.1 G additional
Christos A 1] 0.22 B.8% 1.00 [0.65, 1.54] =
Dorie LMielsen -0.2614 01359 17.8% 0.77[0.59,1.00] el
H.Joensuu -0.051 01422 16.2% 095([0.72, 1.26) s
Kathy S.Albain -0.3567 0.0872 43.2% 0.70[0.59 0.83] =
Subtotal (95% Cl) 93.9% 0.78 [0.69, 0.88] ]
Helerogeneity: Chi*= 4,75, df=3 (P=0.19), F= 37%
Testfor overall effect: Z=3.98 (¢ < 0.0001)
5.1.2 G replacement
C.Zielinski -0.1054 0143 16.1% 090 [0.68 1.18] i
Sulitotal (95% CI) 16.1% 0.90 [0.638, 1.19] *
Heterogeneity: Mot applicable
Testfor overall effect Z=0.74 (P = 0.4G)
Total {95% CI) 100.0% 0.80 [0.71, 0.89] '
Heterogeneity: Chi*= 5.60, df= 4 (P= 0.23); F= 28% u P 8:1 110 100:

Testfor subaroun differences; Chi*=0.84. df=1 (P=0.386). F=0%

C Hazard Ratio Hazard Ratio
Study or Subaroup __leg[Hazard Ratio] SE Weinht IV, Fixed,95% Cl IV, Fixed, 95% CI
6.1.1first-line
C Zielinski -0.1054 0.143 159% 0.80[068 1.19]

H.Joensuu -0.051 01422 16.1% 0.85[0.72 1.26]

Kathy 8.Albain -0.3567 00872 42.7% 0.70[0.59 0.83] =
Subtotal (95% Cl) 74.6% 0.79[0.69,0.90] +
Heterogeneity: Chi*= 4.44, df= 2(F =0.11); F = 55%

Testior overall effect: Z= 3,60 (P = 0.0003)
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symptomatic cardiac events but does cause hematologic
toxicity (Green 1996). Taxanes are currently introduced
early in MBC treatment, in patients with no or minimal
prior anthracycline exposure and/or in combination with
anthracyclines and gemcitabine (von Minckwitz et al
2013). Several studies have investigated the impact of
using drug combinations involving GT for the treatment
of MBC. There were eight randomized controlled trails
eligible in our study. While searching for studies we
found case report and non-randomized trial with
GT-based combinations for MBC (Kakimoto et al.
2012; Delfino et al. 2004).

The meta-analysis showed that GT-based combination
chemotherapy regimens resulted in a significant benefit
for ORR, TTP and OS (first-line background). Gemcita-
bine is an effective agent that is well tolerated with good
response rates, we found the same results in non-small
cell lung cancer and pancreatic cancer (Heinemann et al.
2008; Russo et al. 2009). These results indicate the major
benefit from gemcitabine occurs in additional and replace-
ment chemotherapy for cancer patients. Heinemann re-
vealed a significant survival benefit in advanced pancreatic
cancer for gemcitabine plus cytotoxic agents compared to
single agent gemcitabine in advanced pancreatic cancer
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(Heinemann et al. 2008). Russo found a significant differ-
ence in ORR favoring gemcitabine-based doublets over sin-
gle agents (Russo et al. 2009). Gemcitabine-based regimens
appeared to be effective and feasible compared with other
cytotoxic agents in the treatment of the cancer. Recent
data have focused on the role of gemcitabine in MBC. The
recent meta-analysis indicated that gemcitabine-based
chemotherapy was as effective as gemcitabine-free
chemotherapy in patients with MBC with increased
hematological toxicity (Li et al. 2013). However, com-
bination regimens are superior to sequential single reg-
imens (Seidman 2001). Furthermore, we have to optimize
the combination agent with gemcitabine.

Our findings clearly support the use of MBC treat-
ment with GT-based chemotherapy and provide better
data than previous single trials and three review articles.
The single trials produce unclear results that include

both false-negative or false-positive data. The role of
GT-based combinations in MBC treatment remains con-
troversial (Gudena et al. 2008; Colomer 2004). The third
review indicate GT combinations represented a viable al-
ternative to currentlyaccepted taxane combinations such
as capecitabine/docetaxel (Dent et al. 2008). However,
these studies were qualitative and not quantitative. Add-
itional data are needed to identify the role of GT-based
combination in the treatment of MBC. A quantitative
meta-analysis may allow evaluation of the average effect
of gemcitabine-based combination treatment. A meta-
analysis can also assist in identifying causes of hetero-
geneity. There is no meta-analysis published regarding
the efficacy and safety of gemcitabine/taxenes-based
combinations in MBC patients. Our findings suggest
that gemcitabine-based chemotherapy may provide bet-
ter efficacy.
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Additional studies similar to our review are required
to better estimate the short-term and long-term efficacy
conferred by the optimal chemotherapy regimen for the
MBC management. Another strength of our study is a
comprehensive search with two reviewers reading each
article independently. The relevant articles and abstracts
were selected and reviewed by Hu and Jiang. When we
were uncertain about the eligibility of a trial, we would
discuss the trial to reach a conclusion. Furthermore, our
review includes high quality trials with GT-based-based
combination regimens of MBC analyzed by meta-analysis.

There are limitations of our study that deserve com-
ment. The heterogeneity of GT-based chemotherapy reg-
imens in the studies may have led to an underestimation
of our results and led to a hazard estimate closer to the
null. To avoid these defects we established subgroups in
the meta-analysis to discriminate the heterogeneity. The
eligible randomized controlled trials were based on
different settings including first-line and second-line
treatment. After carefully identifying each regimen in all
eight articles, we found that there were two types of
comparisons in the eligible RCTs. There were regimens
that used gemcitabine as an add-on treatment and regi-
mens that used gemcitabine as a replacement drug.
Thus, we divided the studies into the additional gemcita-
bine group and a gemcitabine replacement group, also
first-line, second-line and unclear group. In addition, we
extracted the relative data not the absolute data such as
the OS in the eligible studies to minimize the heterogen-
eity for the different settings. Second, there was hetero-
geneity in the length of follow up in the long-term
mortality studies. Third, some of our selected studies are
not blinded. As a result, high-quality randomized, multi-
center, blinded, controlled trials are still required.

One major limitation is the number of trials is quite
small and may not represent the real situation. However,
the number of patients is 2234.

In conclusion, we demonstrated that GT-based com-
bination treated patients showed a significant improve-
ment in the ORR and TTP in patients with MBC
compared with non GT-based treated patients. GT-
based regimens led to more serious hematologic toxicity.
The therapy line subgroup analysis demonstrated that
GT-based combination chemotherapy improved ORR,
TTP and OS in the first-line background; while in the
second-line background GT-based combination chemo-
therapy showed benefit of ORR,but did not show any
benefit in TTP and OS. And the gemcitabine role sub-
group analysis demonstrated that GT-based combination
therapy may well be superior to non GT-based in gem-
citabine additional therapy group. Therefore, the re-
sults from our meta-analysis imply that GT-based
chemotherapy showed benefit especially for first-line
background. Additional prospective clinical trials are
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warranted to evaluate treatment combinations using

GT-based.
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