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Background: Neoadjuvant chemotherapy has been accepted as an effective curative
treatment for muscle-invasive bladder cancer patients and has resulted in better survival
outcomes than radical cystectomy or a cisplatin-based regimen. In the present study, we
aimed to compare the two most commonly used cisplatin-based neoadjuvant
chemotherapies, gemcitabine plus cisplatin and methotrexate plus vinblastine plus
doxorubicin plus cisplatin, by summarizing and analyzing clinical data and outcomes of
published research.

Methods: We searched for qualified studies that compared these two types of
neoadjuvant chemotherapy, including 4 randomized controlled trials and 14
retrospective studies. Data and information on pathological responses and long-term
survival studies were extracted and analyzed separately.

Results: A total of 18 studies with 3116 patients were selected from 1188 studies, which
contained data on pathological complete response, pathological partial response, and
overall survival. In contrast to the results of previous studies, there was no significant
difference in pathological complete response (odds ratio, 0.97; 95% confidence interval,
0.81-1.15), pathological partial response (odds ratio, 0.85; 95% confidence interval, 0.72-
1.14), and overall survival (hazard ratio, 0.99; 95% confidence interval, 0.83-1.17)
between GC and MVAC in this meta-analysis.

Conclusion: No significant differences were observed between GC and MVAC in the
muscle-invasive bladder cancer treatment due to the similar curative effect and parallel
long survival outcomes due to the similar curative effect and parallel long survival
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outcomes. The priority selection of GC or MVAC in the clinic should be guided by further
investigation, and the clinical standard strategy still counts on the results of more
randomized controlled trials in the future.
Keywords: bladder cancer, neoadjuvant chemotherapy, gemcitabine plus cisplatin, methotrexate plus vinblastine
plus doxorubicin plus cisplatin, pathological response
1 INTRODUCTION

Bladder cancer is the second most common carcinoma in the
urinary tract, and its occurrence rate continues to increase
annually worldwide. Muscle-invasive bladder cancer (MIBC),
an aggressive type of bladder cancer with a high risk of peripheral
and distant metastasis, has been widely recognized as one of the
primary causes of tumor-related death currently (1). Many
randomized controlled trials (RCTs) have reported that
cisplatin-based neoadjuvant chemotherapy (NCT) has superior
curative effects to either radical cystectomy or locoregional
treatment alone and could improve long-term survival
outcomes. Recent reports also supported the ability of NCT to
effectively decrease the morbidity and mortality of MIBC when
combined with radical cystectomy, making NCT a clinically
preferable option for treating MIBC (2).

However, the preferred regimen of cisplatin-based NCT for
MIBC remains debatable. Considering the outcomes of the
significant SWOG-8710 RCT, methotrexate, vinblastine,
doxorubicin, and cisplatin (MVAC) were established as the
most effective regimen in the NCT setting (3). In contrast,
another RCT showed that gemcitabine plus cisplatin (GC) had
an advantage in terms of survival outcomes, and therefore, this
regimen has been increasingly applied in the NCT setting over
MVAC (4).

In 2016, a two-step meta-analysis claimed that MVAC is
superior in terms of overall survival of GC and might have the
same treatment response rate as the latter, suggesting that
MVAC should be the standard care in MIBC (5). On the
contrary, another systematic review reporting comparative
outcomes of the two chemotherapies two years later argued
that GC ought to be used as the first-line chemotherapeutics
during the treatment, as it showed better clinical efficacy than
MVAC (6). However, results of both studies were not significant.
In addition, the references cited in these studies might include
repetitive samples. In the present study, we attempted to provide
an independent and distinct conclusion with minimum possible
bias. It could help to update the relevant information and offer
clinical guidance for the future studies.
2 MATERIALS AND METHODS

2.1 Documents Retrieval and
Search Strategy
The standards of retrieved document were in line with the
principle of participants, interventions, comparators, outcomes,
2

and study design (PICOS),which were shown as follows:
Participants, patients diagnosed as MIBC who were willing to
undergo radical cystectomy and patients who underwent
systemic neoadjuvant chemotherapy; Interventions, MIBC
patients who underwent systemic NCT using MVAC or dense
dose MVAC (ddMVAC); Comparators, MIBC patients who
underwent systemic NCT using GC; Outcomes, comparison of
pathologic (pathologic complete response (PCR), pathologic
complete response (PPR) and prognostic outcomes [Overall
Survival (OS)]; and Study design, both prospective RCTs and
retrospective observational studies could be included
for analyses.

We extensively searched PubMed, the Cochrane Central
Search Library, and the Web of Science for related clinical trials
and retrospective studies ranging from January 1, 2005, to
September 30, 2021. The search terms used included bladder
cancer, gemcitabine, cisplatin, methotrexate, vinblastine, and
doxorubicin. The formula was as follows: (“GC” OR
“gemcitabine and cisplatin/carboplatin” OR “gemcitabine/
cisplatin” OR “gemcitabine plus cisplatin” OR “gemcitabine and
cisplat in” OR “gemcitabine PLUS carboplat in” OR
“gemcitabine/carboplatin”) AND (“MVAC” OR “Methotrexate,
vinblastine, doxorubicin, and cisplatin” OR “Methotrexate/
vinblastine/doxorubicin/cisplatin” OR “Methotrexate
plus vinblastine plus doxorubicin plus cisplatin”) AND
(“bladder cancer” OR “MIBC” OR “bladder tumor” OR
“carcinoma” OR “tumor” OR “neoplasm”). The qualified studies
were identified using the following inclusion criteria: A) Patients
diagnosed with MIBC in accordance with the biopsy results. B)
Patients voluntarily willing to undergo cisplatin-based
neoadjuvant chemotherapy. C) Research included meaningful
comparative results of GC versus MVAC, such as pathological
complete response, pathological partial response, and overall
survival outcomes. D) No overlapping samples represented in
different studies.
2.2 Data Extraction
All data were extracted in the NoteExpress form and included
the original title, data source, author, research objects, test and
control measures, measurement and evaluation, statistical
analysis, and conclusion derivation. We contacted the authors
for the missing content wherever feasible. All objective data
were extracted from the qualified publications by two
investigators after an independent assessment. Controversial
articles were re-evaluated by a third researcher. Odds ratios
(ORs) were used to describe quantitative outcome indicators,
including PCR and PPR. Hazard ratios (HRs) belonging to the
November 2021 | Volume 11 | Article 678896
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survival analysis were used to evaluate OS. If the HRs were
unavailable from the corresponding authors, we used Engauge
Digitizer v10.8 to extract the Kaplan-Meier curves provided by
articles to calculate HRs, lower confidence intervals, and upper
confidence intervals (7).
2.3 Statistical Analysis
The meta-analysis was performed to summarize and analyze
clinical outcomes from the literature, including PCR, PPR, and
OS in both GC and MVAC groups. The Cochran Q test was
applied to evaluate heterogeneity among studies with a
significance level of p<0.05. When I^2 < 50% and p≥0.1, we
performed the analysis using a fixed-effect model. If I^2≥50%, a
random-effects model was used instead. Funnel plots were used
to assess probable publication bias. All applicable data were
analyzed with Review Manager 5.4 and Stata SE 12.0, to perform
a meta-analysis. The analyses of PCR and PPR were performed
Frontiers in Oncology | www.frontiersin.org 3
with Review Manager version 5.4 (Cochrane, Oxford, U.K.),
while the survival analysis was performed with Stata SE 12.0. All
p-values were two-sided and set as p <0.05.
3 RESULTS

3.1 Researches Screening and Risk
Bias Assessment
A total of 18 reports of 3116 patients receiving neoadjuvant
chemotherapy were included, comprising 4 RCTs and 14
retrospective studies (8–25). All 18 articles provided
comparative outcomes of PCR, in which seven studies had
PPR outcomes and four studies conducted survival analyses.
The risk of bias item presented in Figure 1 showed a generally
high quality of included articles, and the process of selecting
qualified studies is displayed in Figure 2. Baseline characteristics
are listed in Table 1. The quality of included articles was assessed
FIGURE 1 | Flow chart of work process.
November 2021 | Volume 11 | Article 678896
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by two reviewers with the use of Cochrane Risk-of-Bias Tool and
Jadad for RCTs and Newcastle-Ottawa Scale (NOS) for case-
control study. The items were separately shown in Figures 2A, B
and Appendix Tables 1, 2 (Supplementary Material).
3.2 Treatment Response of GC vs. MVAC
3.2.1 Pathological Complete Response (pT0)
All 18 studies with 3116 patients compared the PCRs between
GC and MVAC. The difference between GC and MVAC for PCR
was insignificant (OR, 0.97; 95% confidence interval (CI), 0.81-
1.15, p=0.69). No significant heterogeneity was found among the
studies (p= 0.51, I^2 = 0%), and a fixed-effects model was used in
the analysis (Figure 3). Four studies with relatively small sample
sizes (< 50) were excluded for the sensitivity analysis to reduce
possible bias. The analysis of the remaining 12 studies showed no
significant difference (OR, 0.93; 95% CI, 0.78-1.11, p=0.42). No
significant heterogeneity was found among the studies (p= 0.58,
I^2 = 0%) (Figure 4).
3.2.2 Pathological Partial Response (<T2)
11 studies with 1372 patients reported the results of PPR to GC
and MVAC regimens. The difference between GC and MVAC
for PPR was insignificant (OR, 0.90; 95% CI, 0.72-1.14, p=0.39).
No significant heterogeneity was found among the studies (p=
0.05, I^2 = 46%), and a fixed-effects model was used in the
analysis (Figure 5). However, after removing 3 studies with small
sample sizes under 50 to reduce inherent bias, the result generally
Frontiers in Oncology | www.frontiersin.org 4
appeared the same (OR, 0.84; 95% CI, 0.66-1.08, p=0.17).
Significant heterogeneity was found among the studies (p=
0.07, I^2 = 47%) (Figure 6).

3.3 Overall Survival
In our analysis of long-term outcomes from four studies,
including 689 patients, no significant difference in OS was
discovered between the GC and MVAC groups (HR, 0.99; 95%
CI, 0.83-1.17, p=0.868). No significant heterogeneity was not
observed in this analysis (p= 0.264, I^2 = 23.6%) (Figure 7).

3.4 Publication Bias
A funnel plot was established to evaluate publication bias among
all 18 studies (Figure 8). Publication bias was not detected in the
funnel plot or Egger’s test (data not shown).
4 DISCUSSION

Since the 1980s, treatment of locally advanced and metastatic
bladder cancer has been cisplatin-based (26). Several clinical
trials have suggested MVAC as the standard therapy for almost
10 years (27). Although a survival advantage was seen with
MVAC compared with cisplatin alone, MVAC still showed a
high risk of nonnegligible toxicity. It was worth noting that
ddMVAC showed better tolerability compared with classical
dose of MVAC in previous researches, but there was no
significant difference in OS outcome between the two
B

A

FIGURE 2 | (A) Risk of bias graph based on Cochrane Risk-of-Bias Tool: review authors’ judgements about each risk of bias item presented as percentages across
all included RCTs. (B) Risk of bias graph based on Cochrane Risk-of-Bias Tool: review authors’ judgements about each risk of bias item for each included RCT.
November 2021 | Volume 11 | Article 678896
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regimens. Therefore, we did not treat them differently, since our
analyses were partially focused on the prognosis of OS. The
ddMVAC was more recommended in the regimen for the
subgroup of patients pursuing persistent disease control, as was
referred to in the review published by Vaibhav G Patel, et al. in
2020 (28). Thus, a less toxic but identical curative regimen is
required. In 1995, GC was developed and found to be effective in
many types of cancers, including bladder carcinoma. Since then
it has been officially utilized for bladder cancer treatment as an
alternative to MVAC (29, 30). However, clinical prioritization of
individual regimen is still debatable.

According to the first quantitative analysis in 2016 comparing
GC andMVAC as the twomost commonly used chemotherapies in
neoadjuvant settings, MVAC was suggested as the preferable
regimen to cure MIBC with better long-term survival outcomes
and similar clinical efficacy compared with GC (5). However, two
years later, another meta-analysis claimed that GC was the standard
guidance in MIBC treatment, considering its better curative effect
than MVAC (6). Consequently, there is a dispute regarding which
one of the two regimens could be acknowledged as the authoritative
neoadjuvant chemotherapy for MIBC. Despite the similar purpose
Frontiers in Oncology | www.frontiersin.org 5
of these two meta-analyses, the different studies they included
leaded to opposite conclusions. Under these circumstances, we
believe it is necessary to add new studies and proceed with the
research on this topic to obtain an updated conclusion precisely.

This study completed a comprehensive analysis, the conclusion
of which was different from the previous analyses. In the present
study, PCR and PPR were considered as indicators reflecting the
clinical efficacy of GC and MVAC (PCR: 25.8% vs. 27.0%; PPR:
43.3% vs. 46.0%) among the 18 independent studies. Both types of
pathological responses exhibited insignificant differences between
the two groups of regimens, even when we removed studies with
small samples for sensitivity analyses (PCR: 25.5% vs. 27.4%; PPR:
42.3% vs. 44.6%). These results further indicated the stability and
reliability. The comparative result of PCRwasmore persuasive than
that of PPR, in that the PCR analysis covered a larger number of
patients who participated in RCTs. Despite the relatively better
pathological responses toMVAC, a definite choice between the two
therapies could still not be made because the difference was not
statistically significant. As for the long-term survival outcome in 6
studies, no significant difference was observed in OS between the
two groups of interest, though the MVAC also manifested a
TABLE 1 | Baseline characteristics of included articles.

Author Year Country Type GC MVAC PCR PPR OS

Roberts (8) 2006 The USA RCT 164 151 Y N Y
NA NA

Dash (9) 2008 The USA RCS 42 54 Y Y N
4 cycle 4 cycle

Weight (10) 2009 The USA RCS 23 4 Y N N
3 cycle 4 cycle

Kaneko (11) 2011 Japan RCS 22 9 Y Y N
NA NA

Pal (12) 2012 The USA RCS 24 22 Y Y N
3-4 cycle 3-4 cycle

Yeshchina (13) 2012 Japan RCS 16 45 Y Y Y
NA NA

Fairey (14) 2013 The USA RCS 58 58 Y Y Y
4 cycle 4 cycle

Iwasaki (15) 2013 Japan RCS 34 34 Y N N
2-3 cycle 2-3 cycle

Lee (16) 2013 The USA RCS 41 31 Y Y N
NA NA

Meijer (17) 2013 Netherland RCS 45 117 Y N N
2-4 cycle 2-4 cycle

Zargar (18) 2015 The USA RCS 602 183 Y N N
3-4 cycle 3-4 cycle

Galsky (19) 2015 The USA RCS 146 66 Y N Y
3-4 cycle 3-4 cycle

Putte (20) 2016 The USA RCS 115 51 Y N N
4 cycle 4 cycle

Nguyen (21) 2018 The USA RCT 23 4 Y Y N
3 cycle 3 cycle

Peyton (22) 2018 The USA RCS 204 46 Y Y Y
3-4 cycle 3-4 cycle

Pfister (23) 2021 France RCT 198 199 Y Y N
4 cycle 6 cycle

Ruplin (24) 2020 The USA RCS 76 33 Y Y N
3-4 cycle 3-4 cycle

Flaig (25) 2021 The USA RCT 82 85 Y Y N
4 cycle 4 cycle
Novemb
er 2021 | Volume
 11 | Article 678
GC, Gemcitabine plus Cisplatin; MVAC, Methotrexate, vinblastine, doxorubicin, and cisplatin; PCR, Pathological Complete Response; PPR, Pathological Partial Response; OS, Overall
Survival; RCT, Randomized controlled Trial; RCS, Retrospective Study; Y, Yes; N, No; NA, Not Available.
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FIGURE 3 | Forest plot of pathological complete response (PCR) to GC versus MVAC.
FIGURE 4 | Forest plot of pathological complete response (PCR) to GC versus MVAC after removing studies with small sample sizes.
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tendency of better prognosis. The HRs applied were directly
extracted from the articles or identified from visualized Kaplan-
Meier curves by Engauge Digitizer v10.8, which were more
accurately calculated than other similar studies, which could be
considered as an innovation.

What is more, it was debatable when it comes to the standard
cycle number of treatments. 3 or 4 cycles have been recommended
as the optimal manner for GC receiver, which could provide the
adequate efficacy and avoidmissing the best opportunity for radical
cystectomy (31). However, disputes remained in choosing an
appropriate treatment period of MVAC regimen. Although large-
scale multicenter randomized trials were included in our study for
quantitative synthesis and analyses, the numbers of MVAC cycles
Frontiers in Oncology | www.frontiersin.org 7
were different, ranging from 2 to 6 cycles. Among the studies
included in our research, the PCR and PPR were respectively
5.9%-41.3% and 22.4%-62.2% for the numbers of cycles, which
were less than or equal to 4, and they were respectively 42.2% and
63.3% for 6 two-week cycles. Consequently, 6 cycles of MVAC
might have an edge over 2~4 cycles on pathological response for
better operative opportunity but could lead to a postponed
checkpoint that delays the surgery.

Some limitations could not be ignored in our updated research.
First, double-blinding was difficult to achieve because of the nature
of the intervention. Second, although we included 4 prospective
RCTs, the sample size for themeta-analysiswas still relatively small,
given themain componentwas retrospective analyses pooled in our
FIGURE 5 | Forest plot of pathological partial response (PPR) to GC versus MVAC.
FIGURE 6 | Forest plot of pathological partial response (PPR) to GC versus MVAC after removing studies with small sample sizes.
November 2021 | Volume 11 | Article 678896
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research, so theprospective datawere still insufficient.Nevertheless,
the retrospective studies were of generally high quality when rated
with NOS. Moreover, the difference of effectiveness between GC
and MVAC is vague, based on our updated conclusion. Therefore,
though our research puts forward a different perspective from
before, we were not able to propose instructive conclusions for
Frontiers in Oncology | www.frontiersin.org 8
regimen choice. When we looked up and attempted to explore the
better option considering the side effects of toxicity, two small-scale
RCTs (32, 33) comparing the drug toxicitywere found, published in
the beginning of 21st Century. However, in 2021, Pfister C. et al.
performed the latestVESPERrandomizedphase III trialwith a large
sample size and prospectively demonstrated the superiority of
ddMVAC (25), which was taken as strong evidence in our meta-
analysis. The results of this large-scale clinical trial showed that
although GC was more manageable with slighter asthenia and
gastrointestinal side effects than ddMVAC, the latter had a higher
local control rate and showed prominent advantage in pathological
response. Due to this conflict, we anticipated more clinical trials
concerning toxicity to provide rationales for medication in
the future.

4.1 Conclusion
There is no significant difference between GC and MVAC,
regarding the use of neoadjuvant chemotherapy to treat MIBC.
Clinicians should develop treatment schemes counting on other
factors, such as drug side effects, interaction with surgeries and
treatment conditions. However, the conclusions drawn from our
study should be interpreted cautiously. Large-scale andmulticenter
RCTs integrated with drug toxicity and cycle number comparison
are demanded before final clinical guidance can be officially
recommended as standards.
FIGURE 7 | Forest plot of overall survival in comparison of GC versus MVAC.
FIGURE 8 | Funnel plot of PCR publication bias.
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23. Pfister C, Gravis G, Fléchon A, Soulié M, Guy L, Laguerre B, et al. Randomized
Phase III Trial of Dose-Dense Methotrexate, Vinblastine, Doxorubicin, and
Cisplatin, or Gemcitabine and Cisplatin as Perioperative Chemotherapy for
Patients With Muscle-Invasive Bladder Cancer. Analysis of the GETUG/AFU
V05 VESPER Trial Secondary Endpoints: Chemotherapy Toxicity and
Pathological Responses. Eur Urol (2021) 79(2):214–21. doi: 10.1016/
j.eururo.2020.08.024

24. Ruplin AT, Spengler AM, Montgomery RB, Wright JL. Downstaging
of Muscle-Invasive Bladder Cancer Using Neoadjuvant Gemcitabine
and Cisplatin or Dose-Dense Methotrexate, Vinblastine, Doxorubicin,
and Cisplatin as Single Regimens or as Switch Therapy Modalities.
Clin Genitourin Cancer (2020) 18(5):e557–62. doi: 10.1016/j.clgc.2020.
02.010

25. Flaig TW, Tangen CM, Daneshmand S, Alva A, Lerner SP, Lucia MS, et al. A
Randomized Phase II Study of Coexpression Extrapolation (COXEN) With
Neoadjuvant Chemotherapy for Bladder Cancer (SWOG S1314;
Nct02177695). Clin Cancer Res (2021) 27(9):2435–41. doi: 10.1158/1078-
0432.CCR-20-2409

26. Loehrer PS Sr, Einhorn LH, Elson PJ, Crawford ED, Kuebler P, Tannock I,
et al. A Randomized Comparison of Cisplatin Alone or in Combination With
Methotrexate, Vinblastine, and Doxorubicin in Patients With Metastatic
Urothelial Carcinoma: A Cooperative Group Study. J Clin Oncol (1992) 10
(7):1066–73. doi: 10.1200/JCO.1992.10.7.1066

27. Logothetis CJ, Dexeus FH, Finn L, Sella A, Amato RJ, Ayala AG, et al. A
Prospective Randomized Trial Comparing MVAC and CISCA Chemotherapy
Frontiers in Oncology | www.frontiersin.org 10
for Patients With Metastatic Urothelial Tumors. J Clin Oncol (1990) 8
(6):1050–5. doi: 10.1200/JCO.1990.8.6.1050

28. PatelVG,OhWK,GalskyMD.TreatmentofMuscle-InvasiveandAdvancedBladder
Cancer in 2020. CA Cancer J Clin (2020) 70(5):404–23. doi: 10.3322/caac.21631

29. Peters GJ, Bergman AM, Ruiz van Haperen VW, Veerman G, Kuiper CM,
Braakhuis BJ, et al. Interaction Between Cisplatin and Gemcitabine In Vitro
and In Vivo. Semin Oncol (1995) 22(4 Suppl 11):72–9.

30. May M, Bastian PJ, Burger M, Bolenz C, Trojan L, Herrmann E, et al.
Multicenter Evaluation of the Prognostic Value of Pt0 Stage After Radical
Cystectomy Due to Urothelial Carcinoma of the Bladder. BJU Int (2011) 108(8
Pt 2):E278–83. doi: 10.1111/j.1464-410X.2011.10189.x

31. Ramakrishnan VM, Eswara JR. The Timing of Radical Cystectomy Following
Neoadjuvant Chemotherapy. Transl Androl Urol (2018) 7(S6):S758–59.
doi: 10.21037/tau.2018.08.07

32. Hussain SA, Stocken DD, Riley P, Palmer DH, Peake DR, Geh JI, et al. A Phase
I/II Study of Gemcitabine and Fractionated Cisplatin in an Outpatient Setting
Using a 21-Day Schedule in Patients With Advanced and Metastatic Bladder
Cancer. Br J Cancer (2004) 91(5):844–9. doi: 10.1038/sj.bjc.6602112

33. Gunlusoy B, Arslan M, Vardar E, Degirmenci T, Kara C, Ceylan Y, et al. The
Efficacy and Toxicity of Gemcitabine and Cisplatin Chemotherapy in
Advanced/Metastatic Bladder Urothelial Carcinoma. Actas Urol Esp (2012)
36(9):515–20. doi: 10.1016/j.acuro.2012.03.015

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Wu, Wu, Chen, Wu, Zhu, Liu, Chen and Xu. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) and the copyright owner(s) are
credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is
permitted which does not comply with these terms.
November 2021 | Volume 11 | Article 678896

https://doi.org/10.1007/s00345-015-1636-y
https://doi.org/10.3389/fsurg.2018.00058
https://doi.org/10.3389/fsurg.2018.00058
https://doi.org/10.1001/jamaoncol.2018.3542
https://doi.org/10.1016/j.eururo.2020.08.024
https://doi.org/10.1016/j.eururo.2020.08.024
https://doi.org/10.1016/j.clgc.2020.02.010
https://doi.org/10.1016/j.clgc.2020.02.010
https://doi.org/10.1158/1078-0432.CCR-20-2409
https://doi.org/10.1158/1078-0432.CCR-20-2409
https://doi.org/10.1200/JCO.1992.10.7.1066
https://doi.org/10.1200/JCO.1990.8.6.1050
https://doi.org/10.3322/caac.21631
https://doi.org/10.1111/j.1464-410X.2011.10189.x
https://doi.org/10.21037/tau.2018.08.07
https://doi.org/10.1038/sj.bjc.6602112
https://doi.org/10.1016/j.acuro.2012.03.015
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Curative Effect and Survival Assessment Comparing Gemcitabine and Cisplatin Versus Methotrexate, Vinblastine, Doxorubicin and Cisplatin as Neoadjuvant Therapy for Bladder Cancer: A Systematic Review and Meta-Analysis
	1 Introduction
	2 Materials and Methods
	2.1 Documents Retrieval and Search Strategy
	2.2 Data Extraction
	2.3 Statistical Analysis

	3 Results
	3.1 Researches Screening and Risk Bias Assessment
	3.2 Treatment Response of GC vs. MVAC
	3.2.1 Pathological Complete Response (pT0)
	3.2.2 Pathological Partial Response (&lt;T2)

	3.3 Overall Survival
	3.4 Publication Bias

	4 Discussion
	4.1 Conclusion

	Data Availability Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


