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ABSTRACT

Objective: The optimal cycle of neoadjuvant chemotherapy (NAC) for muscle-invasive bladder
cancer (MIBC) remains controversial. This study aimed to compare the efficacy of three and four
cycles of NAC in the treatment of MIBC through a systematic review and meta-analysis of the
literature.

Materials and Methods: Relevant studies were systematically collected and reviewed in PubMed,
Medline, Embase, Web of Science Databases, and the Cochrane Library. Relative ratios (RRs),
Hazard ratios (HRs) and their 95% confidence intervals (Cls) were used to estimate outcome
measures. Studies comparing the pathological response and prognosis of three versus four cycles
of NAC for MIBC were included.

Results: Five studies were included in this meta-analysis, including 2190 patients, of whom 1016
underwent three cycles of NAC and 1174 underwent four cycles of NAC. All studies were
retrospective cohort studies. We found that 4 cycles of NAC had significantly better cancer-specific
survival than 3 cycles (HR = 1.31, 95%Cl,1.03-1.67, p=0.029). There was no significant difference
in overall survival between patients who received 3 and 4 cycles of chemotherapy (HR = 1.18,
95%Cl = 0.83-1.69, p=0.345). Similarly, no significant difference was observed in pathological
objective response (RR = 0.95, 95%Cl= 0.81-1.11, p=0.515) and complete response rates (RR =
0.87, 95%Cl = 0.69-1.11, p=0.256) in MIBC after 3 or 4 cycles of NAC.

Conclusions: Three and four cycles of NAC had similar pathological responses and prognosis for
MIBC, although the cancer-specific survival rate of four cycles was better than that of three cycles.
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KEY MESSAGES:

+ The pathological response rate and overall survival of three and four cycles of neoadjuvant
chemotherapy for muscle-invasive bladder cancer were similar.
-« Four cycles of neoadjuvant chemotherapy may improve the cancer-specific survival of patients

with muscle-invasive bladder cancer

« It is reasonable and feasible for clinicians to use three or four cycles of neoadjuvant

chemotherapy.

1. Introduction

Bladder cancer is widely recognized as the 11th most
prevalent cancer globally, with approximately 550,000
new cases diagnosed annually [1,2]. In the United
States, bladder cancer is the fourth most common can-
cer in men and accounts for more than 80000 cancer
cases each year [3]. A Initially, around 30% of patients
receive a diagnosis of muscle-invasive bladder cancer
(MIBCQ), characterized by a clinical stage of T2 or higher,
indicative of its high malignancy and propensity for
distant metastasis [4]. Standard treatments for MIBC

encompass radical cystectomy and pelvic lymph node
dissection [5]. Nonetheless, approximately 50% of
patients experience recurrent disease and metastasis
within two years following surgery [6]. Platinum-based
neoadjuvant chemotherapy (NAC) has shown efficacy
in reducing micrometastatic disease occurrence and
improving patient survival rates [7].

A meta-analysis demonstrated that cisplatin-based
NAC was associated with a 16% lower overall risk of
death compared to locoregional therapy alone [8].
Currently, the commonly utilized NAC regimens include
methotrexate, vincristine, doxorubicin, and cisplatin
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(MVACQ), as well as gemcitabine-cisplatin (GC), with no
significant difference in efficacy between them [9].
Furthermore, GC is characterized by fewer side effects
and better tolerability [10]. However, the optimal selec-
tion of NAC cycles, particularly the three and four
cycles most commonly employed, remains a subject of
controversy [11]. The earliest study investigating prog-
nostic factors in clinically node-negative patients after
radical cystectomy suggested that four cycles of NAC
resulted in better pathological responses [12]. A recent
study revealed that patients receiving 1-2 cycles of
NAC exhibited lower response rates, while those
treated with three or four cycles demonstrated similar
pathological responses and prognoses. Further admin-
istration of more than four cycles of chemotherapy did
not yield additional benefits [13].

Several recent studies [14-18] have sought to com-
pare pathological response and -survival outcomes
between three and four cycles of NAC but have pro-
duced inconsistent findings. The retrospective design
of these studies and the limited number of patients
receiving four cycles of NAC have also compromised
their credibility. Consequently, the objective of this
research is to conduct a systematic review and
meta-analysis of available studies in order to compre-
hensively compare the efficacy and survival outcomes
between three and four cycles of NAC.

2. Materials and methods

We followed the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-analyses recommenda-
tions) statement (http://www. prisma-statement.org/)
to report results [19].

2.1. Search strategy

A systematic literature search was conducted on the
PubMed, Medline, Embase, Web of Science databases
and the Cochrane Library (up to 8 August 2022), to
identify studies investigating the relationship between
different cycles of NAC and the treatment outcome of
MIBC. The keywords used in our search strategy were as
followed: (('Urinary Bladder Neoplasms'[Mesh]) OR
((Neoplasm, Urinary Bladder) OR (Urinary Bladder
Neoplasm)) OR (Bladder Tumours)) OR (Bladder Tumour))
OR (Tumour, Bladder)) OR (Tumours, Bladder)) OR
(Neoplasms, Bladder)) OR (Bladder Neoplasms)) OR
(Bladder Neoplasm)) OR (Neoplasm, Bladder)) OR
(Urinary Bladder Cancer)) OR (Cancer, Urinary Bladder))
OR (Malignant Tumour of Urinary Bladder)) OR (Cancer
of the Bladder)) OR (Bladder Cancer)) OR (Bladder

Cancers)) OR (Cancer, Bladder)) OR (Cancer of Bladder)))
AND ((‘Neoadjuvant Therapy'[Mesh]) OR (((Neoadjuvant
Therapies) OR (Neoadjuvant Treatment)) OR (Neoadjuvant
Radiotherapy)) OR (Neoadjuvant Radiation Treatment))
OR (Neoadjuvant Radiation Therapy)) OR (Neoadjuvant
Radiation)) OR (Neoadjuvant Systemic Treatment)) OR
(Neoadjuvant Chemotherapy)) OR (Neoadjuvant Chemo-
therapy Treatment)) OR (Neoadjuvant Chemoradio-
therapies)) OR (Neoadjuvant Chemoradiation Therapies))
OR (Neoadjuvant Chemoradiation Treatment) OR
(Neoadjuvant Chemoradiation). The initial screening
process of the literature was conducted independently
by two researchers based on titles and abstracts.
Full-text reviews were performed for potentially eligible
reports, and relevant references were searched for addi-
tional studies. Any disagreements were resolved through
consensus among the co-investigators.

2.2. Inclusion and exclusion criteria

The studies included in this review must meet the fol-
lowing criteria: (1) Subjects must have been diagnosed
with bladder cancer and received NAC prior to radical
cystectomy. (2) The intervention group should have
received four cycles of NAC, while the control group
received three cycles. (3) The study must have com-
pared the pathological downstaging and long-term
survival rates between the control and experimental
groups. (4) The research design should be a prospec-
tive or retrospective cohort study or a randomized
clinical trial. The main exclusion criteria encompassed:
(1) Patients with non-bladder cancer or those with
concurrent cancers. (2) Patients who received less than
three cycles or more than four cycles of NAC prior to
surgery or who had additional drug treatments along-
side NAC. (3) Studies lacking a comparison of NAC
effects between the control and experimental groups.
(4) Reviews, letters, editorial comments, author
responses, and case reports were also excluded.

2.3. Data extraction

Two investigators independently extracted the data,
including the first author's name, publication year,
country, study design, patient count, NAC regimen,
number of patients receiving three and four cycles of
NAC, age, pathological stage and grade, bladder can-
cer histology, pathological objective response (pOR),
pathological complete response (pCR), overall survival
(0S), cancer-specific survival (CSS) and recurrence-free
survival (RFS). Any disagreements were resolved
through consensus with the co-investigators.
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2.4. Risk of bias assessment

The quality and risk of bias of the included prospective
or retrospective cohort studies were assessed using the
Newcastle-Ottawa Scale (NOS) [20]. The NOS is a 9-point
scale that evaluates bias in three domains: selection of
subjects, comparability of groups, and ascertainment of
exposure or outcome. Studies with a total NOS score of
more than six are considered to be of high quality.

2.5. Statistical analyses

We utilized relative risks (RRs), hazard ratios (HRs), and
95% confidence intervals (Cls) to assess the association
between tumour pCR, objective response, long-term
survival, and CSS following three or four cycles of NAC.
Both fixed-effect model (FEM) and random-effect
model (REM) were used to calculate pooled RRs and
HRs. Heterogeneity was evaluated using the Chi-square-
based Q-test and 12 test. FEM [21] was applied if the P
of the Q-test was >0.05 or 1> <50%, otherwise, REM
[22] was used. Subgroup analyses were conducted
based on the NAC regimen and tumour histology to
explore their potential impact on the results. Sensitivity
analysis involved sequentially removing each study to
assess stability and credibility. Publication bias was
assessed using Begg’s funnel plot and Egger’s tests
[23]. This meta-analysis was performed using Stata
software (version 12.0) and Review Manager (version
5.3, Copenhagen: Nordic Cochrane Centre, Cochrane
Collaboration Network, 2014).

3. Results
3.1. Study selection and characteristics

Our initial search identified 6687 records; after remov-
ing duplicates, 4202 records remained (Figure 1.). After
screening for titles and abstracts, 3672 articles were
excluded, and 530 were reviewed in full text. According
to our meta-analysis inclusion and exclusion criteria,
we finally included five studies [14-18] including 2190
patients, of which 1016 received three cycles of NAC,
and 1174 received four cycles of NAC. All studies were
retrospective cohort studies. Four were multicentre
studies, and the remaining one was a single-centre
study [14]. Three studies only used GC as a NAC regi-
men, and the remaining two [15,18] used a variety of
NAC regimens, including GC and dose-dense MVAC
(DD-MVACQ). Patients with stage T2 accounted for the
majority of the included studies, ranging from to
49.1%-83.8%. We summarized the features of the
included studies in Table 1.
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3.2. Bias assessment and evidence quality
assessment

The risk assessment of the five included articles is
shown in Table 2. The cohorts of all included studies
were well represented and exposed. However, most
studies were slightly less comparable because they
were all retrospective studies. In addition, two studies
[17,18] had a short follow-up period after surgery. In
summary, all five included studies were of high quality.

3.3. Clinical outcomes from meta-analysis

3.3.1. Cancer-specific survival

Four studies, including 1919 patients, compared CSS
with three and four cycles of NAC. Three cycles of NAC
were significantly associated with worse CSS compared
with four cycles (HR: 1.31, 95%Cl = 1.03-1.67, p=0.029,
Figure 2a).

3.3.2. Overall survival

All five studies reported data on OS with different
cycles of NAC regimens. There was no significant dif-
ference in OS between receiving three or four cycles
of NAC (HR = 1.18, 95%Cl = 0.83-1.69, p=0.345,
Figure 2b).

3.3.3. Pathological objective response

Five studies including 2,190 patients provided pOR
rates for MIBC after three and four cycles of NAC. The
pOR rates for three cycles of NAC in the five studies
were 40.2% [14], 41.9% [15], 62.3% [18], 45.0% [17],
and 80.6% [16], respectively. The pOR rates for four
cycles were 44.1% [14], 48.9% [15], 54.8% [18], 56.9%
[17], 72.9.0% [16], respectively. The comprehensive
summary of the pOR rates in the enrolled studies is
displayed in Supplementary Figure S1. The forest plot
(Figure 2c) and revealed no statistically significant dif-
ference in the pOR rates of bladder cancer across
cycles of NAC (RR = 0.95, 95% Cl = 0.81-1.11, p=0.515).

3.3.4. Pathological complete response and pTO

All five studies reported the rates of pCR in bladder
cancer following NAC across various treatment cycles.
The pCR rates for three cycles of NAC in the five stud-
ies were 21.5% [14], 21.1% [15], 33.3% [18], 30.7% [17],
22.5% [16], respectively. The pCR rates for four cycles
were 20.3% [14], 28.4% [15], 26.8% [18], 44.4% [17],
and 22.0% [16], respectively. And we summarized the
detailed description of pCR rates from the included
studies in Supplementary Figure S2. The forest plot
(Figure 2d) indicates no statistically significant


https://doi.org/10.1080/07853890.2023.2281654
https://doi.org/10.1080/07853890.2023.2281654

4 € Y.WANGETAL.

*>

Figure 1. Flow chart of the identification and selection of the studies.

Table 1. Main characters of retrospective cohort studies included in this meta-analysis.

Number Age
First Author Year  country Race Type Total 3cyc  4cyc NAC regimen 3cyc 4cyc Stage
Ahmet Murat 2022 America Mixed Retrospective 166 107 59 GC (166) 66 (60, 73) 65 (59,71)  Stage I/Il
Aydin single center (118[71.1%])
Stage Il
(32[19.3%])
Stage IV
(16[9.6%])
David 2022 Austria  Caucasian Retrospective 828 384 444 GC (659[79.6%]); 65 (58, 71) 63 (57, 70) T2 (553[66.8%])
D’Andrea multicenter MVAC (78[9.4%)]); T3 (204[24.6%])
DD-MVAC T4 (71[8.6%])
(82[9.9%));
Other (9[1.1%])
Hiten D. Patel 2022 America Mixed Retrospective 271 114 157  GC (231[85.2%]); 64 (56, 70) 67 (60, 72) T2 (227[83.8%])
multicenter DD-MVAC T3 (38[14.0%])
(37[13.7%)]); T4 (6[2.2%])
Other (3[1.1%])
Karin 2022 Sweden Caucasian Retrospective 706 251 455  GC (706) 67 (44, 80) 65 (34, 79) T2 (347[49.1%)])
Holmsten multicenter T3 (165[23.4%)])
T4 (35[5.0%])
Not assessable
(159[22.5%])
Matteo Ferro 2021 lItaly Caucasian  Retrospective 219 160 59  GC (219) 66 (59, 72) 66 (60, 74)

multicenter

<T2 (132[60.3%])
=T3 (87[39.8%])




Table 2. The risk assessment of the included studies.
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Selection Comparability Outcome
Outcome Follow-up
of interest Comparability long
Selection of was not  of cohorts on enough  Adequacy
Representative-ness the present at  the basis of for of follow
of the exposed non-exposed  Ascertainment  start of  the design or Assessment outcomes up of Total
First Author Year cohort cohort of exposure study analysis of outcome  to occur cohorts  Scores
Ahmet Murat 2022 * ¥ * * * * ¥ * 8
Aydin
David D 2022 * ¥ * * * * ¥ * 8
Andrea
Hiten D. Patel 2022 ¥ * * * * * * 7
Karin 2022 * * * * * * * 7
Holmsten
Matteo Ferro 2021 * * * * * * * * 8

Figure 2. (a) Forest plot of CSS (3 cycles vs 4 cycles); (b) Forest plot of OS (3 cycles vs 4 cycles); (c) Forest plot of pOR rates
(3 cycles vs 4 cycles); (d) Forest plot of pCR rates (3 cycles vs 4 cycles).

difference in tumour pCR rates between patients who
received 3 or 4 cycles of NAC (RR = 0.87, 95%C| =
0.69-1.11, p=0.256). The pT0 rates for three cycles of
NAC in the five studies were 22.1% [15], 33.1% [17],
22.5% [16], respectively. The pTO rates for four cycles
were 29.5% [15], 46.4% [17], 22.0% [16], respectively
(Supplementary Figure S3). Notably, patients who
underwent four cycles of NAC exhibited a significantly
higher likelihood of achieving pTO status compared to
those who received three cycles (RR = 0.81, 95%Cl =
0.69-0.94, p=0.007, Supplementary Figure S4).

3.4. Subgroup analysis on tumour histology and
NAC regimens

Subgroup analysis based on pure urothelial carcinoma
(UC) showed that there was no association between
different cycles of NAC in pOR rates of pure UC (RR =
1.12, 95%Cl = 0.98-1.28, p=0.093, Figure 3.). Similarly,
different cycles of NAC were not statistically signifi-
cantly associated with pCR rates (RR = 1.17, 95%Cl =
0.86-1.59, p=0.306, Figure 3) in pure UC. Furthermore,
subgroup analysis based on GC regimen showed pOR
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Figure 3. Subgroup analysis was performed by pure UC.

Figure 4. Subgroup analysis was performed by GC regimen.



and pCR were not associated with different cycles of
GC regimen (RR = 0.93, 95%Cl = 0.72-1.20, p=0.567,
and RR = 0.82, 95%Cl = 0.60-1.08, p=0.154, respec-
tively, Figure 4).

3.5. Assessment of sensitivity analyses and
publication bias

Sensitivity analyses were used to assess the reliability
of the meta-analyses, and the effect of each article
on the pooled results was evaluated by excluding
each included study. The overall results of our
research were reliable and independent of the influ-
ence of individual data on the pooled RR. In this
meta-analysis, Begg and Egger’s test was also used to
detect publication bias. The results showed no publi-
cation bias, and the combined results were reliable
(p>0.05).

4, Discussion

Three and four cycles of NAC resulted in comparable
treatment response and OS in MIBC patients.
Importantly, the CSS was significantly superior with
four cycles of NAC compared to three cycles. Patients
who underwent four cycles of chemotherapy demon-
strated a higher probability of achieving pTO status,
which could potentially elucidate the favourable CSS
associated with four cycles of NAC. Importantly, the
CSS was significantly superior with four cycles of NAC
compared to three cycles. Hence, administering four
cycles of chemotherapy may contribute to mitigating
tumour metastasis and recurrence to some degree.
Subgroup analysis indicated that the GC regimen and
tumour histology of pure urothelial carcinoma were
not correlated with the pathological response of can-
cer. The included articles exhibited no publication
bias, thus affirming the robustness of the findings.
MIBC is a highly aggressive disease prone to lymph
node and distant metastasis, leading to recurrence in
around 50% of post-surgery patients due to the pres-
ence of micrometastases at the time of cystectomy
[11]. Platinum-based chemotherapy regimens promote
apoptosis and enhance immunogenicity in malignant
cells [24]. NAC can effectively target micro-metastatic
disease and result in primary tumour downstaging,
indicating a favourable prognosis [25]. A recent
meta-analysis, incorporating data from 15 randomized
controlled trials, demonstrated an 8% absolute
improvement in 5-year survival with NAC [8]. Moreover,
bladder cancer patients who attained pCR following
NAC exhibited superior OS and RFS compared to those
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without pCR [26]. Likewise, patients achieving pCR
to NAC demonstrated improved OS following
robot-assisted  radical  cystectomy [27]. RNA
N6-methyladenosine (m6A) modification plays a piv-
otal role in tumour development. METTL14 serves as
the primary m6A-related enzyme in bladder cancer,
facilitating IncDBET expression through m6A modifica-
tion. Upregulation of IncDBET stimulates the PPAR sig-
nalling pathway, promoting lipid metabolism in cancer
cells through direct interaction with  FABP5.
Consequently, this drives the progression of bladder
cancer [28].

In a recently published large prospective random-
ized clinical trial, the DD-MVAC regimen was compared
with the GC regimen, revealing superior rates of local
control (pCR, tumour downstaging, or organ preserva-
tion) in the DD-MVAC group [29]. Furthermore,
DD-MVAC demonstrated higher RFS [30]. However, a
study comparing four cycles of DD-MVAC and GC
showed no significant disparities in OS or RFS [31,32].
Thus, the disparity in outcomes could potentially be
attributed to the varying number of chemotherapy
cycles. Conversely, a retrospective study indicated no
correlation between the number of platinum-based
chemotherapy cycles and survival in advanced UC [33].
Similarly, another multicentre retrospective study
reached comparable findings, with multivariate analy-
sis failing to identify any relationship between OS, che-
motherapy cycle count, or chemotherapy response
[34]. This may suggest that NAC primarily benefits dis-
tant metastasis rather than local control [8,35].
Moreover, augmenting the number of cycles did not
enhance the survival outcomes of patients with
advanced bladder cancer. Importantly, there exists a
notable gender disparity in the prognosis of bladder
cancer, with females experiencing poorer outcomes.
The Gonadotropin-releasing hormone (GNRH) family
genes play a fundamental role in sex-related biological
processes [36].

The immune microenvironment of MIBC can influ-
ence patients’ response to NAC. Infiltration and prolif-
eration of CD8+ T cells and CD204+ cells serve as
potential indicators of NAC efficacy, with CD204+ cells
being associated with a poor prognosis for these
patients [37]. NAC can enhance the expression of
genes associated with anti-tumour immune response
activation and decrease the expression of genes
involved in tumour proliferation pathways in bladder
cancer patients, thus improving the inhibitory tumour
immune microenvironment. Furthermore, NAC
enhances tumour response to and increases the sensi-
tivity of bladder cancer to immune checkpoint inhibi-
tors [38]. Hu et al. intriguingly discovered that
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combining neoadjuvant immunotherapy with chemo-
therapy resulted in the highest rates of pCR and down-
staging in patients with MIBC [39]. Hence, the
integration of chemotherapy and immunotherapy may
represent a future treatment approach for MIBC.

Immunotherapy is also becoming more prevalent
in treatment of bladder cancer. Since only a minority
of patients respond to immune checkpoint inhibitors,
there is a need to explore new targets. STO0A5 hin-
ders the secretion of proinflammatory chemokines
and impairs the recruitment, proliferation, and cyto-
toxicity of CD8+ T cells, thereby creating a non-
inflammatory tumour microenvironment in bladder
cancer. Targeting S100A5 has the potential to convert
cold tumours into hot tumours, presenting it as a
promising new immunosuppressive target for bladder
cancer [40]. Similarly, BCAT2 contributes to the forma-
tion of a non-inflammatory tumour microenvironment
in bladder cancer. It achieves this by suppressing the
recruitment of cytotoxic lymphocytes through inhibi-
tion of proinflammatory cytokine/chemokine-related
pathways and t cell chemotactic pathway. CD8+ T
cell-associated chemokine secretion shows an inverse
correlation with BCAT2 expression. In addition, BCAT2
deficiency and combination therapy with anti-PD-1
antibody exhibit synergistic effects in vivo, highlight-
ing the potential of BCAT2 as a target for combina-
tion therapy [41].

Despite being the primary treatment for invasive
bladder cancer, there is a lack of identified biomarkers
for predicting NAC response. In a previous retrospec-
tive study, the gene expression model (GEM) score,
generated by the co-expression extrapolation algo-
rithm, was validated as a biomarker in patients who
underwent radical cystectomy [32]. Likewise, an NLR
>3 correlated with diminished response to NAC, as
well as shorter disease-specific survival and OS [42]. A
retrospective cohort analysis indicated that mutations
in the fibroblast growth factor receptor 3 (FGFR3) gene
could be linked to reduced responses and shorter
recurrence times [43]. Additionally, Ecke et al. discov-
ered an association between high pCR rates and intra-
luminal tumours expressing high levels of KRT20
mMRNA, while the double-negative subgroup with ele-
vated FGFR1 expression showed no response to pCR
[44]. In a retrospective study, a positive association
was observed between deleterious mutations in ERCC2
and pathological response to NAC, supporting the
notion that bladder cancer patients with ERCC2 muta-
tions frequently exhibit a favourable response to che-
motherapy [45]. The luminal-like (GU and Uro) subtypes
of urothelial carcinoma (UC) exhibit heightened sensi-
tivity to cisplatin-based NAC. Vollmer et al. identified

the intratumoral CXCR3 chemokine system as a crucial
factor in eradicating tumours with NAC in MIBC. They
also demonstrated the stimulatory effect of the
CXCR3alt-CXCL11 chemokine system on CD8+ T cells,
which can serve as a predictor of chemotherapy
responsiveness in MIBC [46]. Positive expression of
Ki-67 and PD-L1 in radical cystectomy specimens fol-
lowing NAC correlated with decreased OS and absence
of tumour downstaging. Immunohistochemistry analy-
sis of Ki-67 and PD-L1 can aid in identifying patients
with post-NAC MIBC who may benefit from adjuvant
therapy [47]. Luminal-like (GU and Uro) subtypes of
urothelial carcinoma (UC) exhibit enhanced sensitivity
to cisplatin-based NAC. Second-generation subtype-
specific biomarkers, like SPP1, hold potential for the
development of more targeted NAC treatments for
MIBC [48]. Siglec15 is linked to a non-inflammatory
tumour microenvironment in bladder cancer. Elevated
levels of Siglec15 indicate a luminal subtype of blad-
der cancer, which is characterized by reduced immune
infiltration and a diminished response to immunother-
apy and NAC [49].

This study constitutes the inaugural meta-analysis
of three- and four-cycle NAC regimens. A comprehen-
sive and systematic literature search was conducted,
incorporating the most recent findings published
within the last two years and encompassing a substan-
tial patient cohort. Nevertheless, this paper acknowl-
edges several inherent limitations. Primarily, the
included articles solely comprised retrospective stud-
ies, lacking data from prospective trials, thereby intro-
ducing potential selection bias that may have
influenced the final outcomes. For example, Patel et al.
[18] reported a significant proportion (over 60%) of
patients initially intended to undergo four cycles of
NAC but ultimately received only three cycles due to
various side effects. Furthermore, the scarcity of avail-
able information concerning side effects on NAC in the
reviewed literature precluded a comparative analysis of
toxicities associated with different chemotherapy
cycles, an aspect often of paramount concern when
determining chemotherapy regimens. Although surgical-
related indicators are important in evaluating NAC for
bladder cancer, further analysis was hindered due to
the absence of reported data in the included studies.
Moreover, the limited number of articles incorporated
and the evident heterogeneity observed in the data
analysis may impact the final results.

Conclusion

Both three and four cycles of NAC yielded compara-
ble pathological responses and prognoses in patients



with MIBC. While four cycles exhibited superior CSS
compared to three cycles, no significant enhance-
ments were observed in OS or pathological response.
Larger cohort studies and prospective randomized
clinical trials are needed to validate these results in
the future.
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