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We retrospectively evaluated the oncologic outcomes of paclitaxel, cisplatin, and gemcitabine (PCG) with those
of gemcitabine and cisplatin (GC) as neoadjuvant chemotherapy in muscle-invasive bladder cancer (MIBC)
patients. The primary outcome was efficacy: pathological complete response (pCR), ypTONO; and pathologi-
cal objective response (pOR), ypTONO, <ypTINO, or ypTON1. Secondary outcomes included overall survival
(OS), recurrence-free survival (RFS), predictive factors for pOR, OS, and RFS, and hematologic adverse events
(AEs). Among 113 patients treated (PCG, n=28; GC, n=285), similar pOR and pCR rates were achieved by the
groups (pOR: PCG, 57.1% vs. GC, 49.4%; p=0.52; pCR: PCG, 39.3% vs. GC, 29.4%; p=0.36). No signif-
icant differences were observed in OS (p=1.0) or RFS (p=0.20). Multivariate logistic regression analysis showed
that hydronephrosis (odds ratio [OR] 0.32, 95%CI: 0.11-0.92) and clinical node-positive status (cN+) (OR
0.22, 95%CI: 0.050-0.99) were significantly associated with a decreased probability of pOR. On multivariate
Cox regression analyses, pOR achievement was associated with improved OS (hazard ratio [HR] 0.23,
95%CI: 0.10-0.56) and RFS (HR 0.30, 95%CI: 0.13-0.67). There were no significant between-group differences
in the incidence of grade >3 hematologic AEs or dose-reduction required, but the PCG group had a higher
incidence of grade 4 neutropenia.
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ladder cancer (BC) is the second most common

urologic cancer (Lenis et al., 2020). The mainstay
of treatment for patients with muscle-invasive bladder
cancer (MIBC) is a radical cystectomy (RC) with lymph
node dissection, which is often preceded by neoadju-
vant chemotherapy (NAC) (Witjes et al., 2021). Histor-
ically, since the SWOG 8710 randomized phase III trial
demonstrated that the median overall survival (OS) of
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its MVAC (methotrexate, vinblastine, adriamycin, and
cisplatin) + cystectomy patient group was 77 months
compared to 46 months in the cystectomy group (p=
0.06) (Grossman et al., 2003), MVAC has been recom-
mended as the standard of care NAC (Neoadjuvant
chemotherapy in invasive bladder cancer: update of a
systematic review and meta-analysis of individual patient
data advanced bladder cancer (ABC) meta-analysis col-
laboration, 2005, Yin et al., 2016, Galsky et al., 2015).
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A later phase III trial compared the efficacy and safety
outcomes of gemcitabine/cisplatin (GC) with those of
MVAC, and the results showed comparable efficacy and
better safety outcomes in the GC group (von der Maase
et al., 2000). The VESPER trial has demonstrated that
the group of patients treated with dose-dense MVAC
had a higher pathological complete response (pCR) rate
but also a higher rate of severe adverse events compared
to the GC group (Pfister et al., 2021). However, due to
the limited number of comparative studies evaluating
the efficacy, tolerability, and cost-effectiveness of vari-
ous NAC regimens, the optimal NAC regimen for
patients with MIBC remains a matter of debate.

The first-line triplet regimen of paclitaxel, cisplatin,
and gemcitabine (PCG) for advanced bladder cancer
(BC) was reported in the randomized phase IIT study
EORTC 30987 by Bellmunt ef al. (Bellmunt et al., 2000,
Bellmunt et al., 2012). In that study’s intention-to-treat
(ITT) population, the PCG group did not demonstrate
significant differences in OS (hazard ratio [HR] 0.85,
95% confidence interval [CI]: 0.72-1.02, p=0.075) or
progression-free survival (PFS) (HR 0.87, 95%CI:
0.74-1.03, p=0.113) compared to the GC group
(Bellmunt et al., 2012). However, in the eligible patient
population with histologically confirmed stage IV
locally advanced or metastatic urothelial carcinoma,
the PCG group exhibited significantly improved OS
(HR 0.82, 95%CI: 0.68-0.98, p=0.03) and a signifi-
cantly higher objective response rate (55.5% vs. 43.6%,
p=0.0031) compared to the GC group. Nevertheless,
evidence supporting the use of PCG in a neoadjuvant
setting for BC has not been reported. We thus con-
ducted the present study to evaluate the efficacy and
tolerability of PCG in a neoadjuvant setting.

Patients and Methods

Patient selection. ~ We identified 145 consecutive
patients with histologically confirmed MIBC or high-
risk non-muscle invasive bladder cancer (NMIBC)
(cT1-4 and/or N1-3 and MO0) who were treated with
PCG at Okayama University Hospital or with GC at
Hiroshima Citizens Hospital as NAC during the period
from January 2012 to December 2020. We excluded
patients who had been treated with regimens other than
GC and PCG, whose treatment was changed from PCG
to GC during their NAC, or who had concomitant
upper urothelial carcinoma, high-risk NMIBC, or
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insufficient medical records regarding chemotherapy.
We also excluded patients with visceral metastases or
who were not eligible for NAC due to reasons such as
severe chronic kidney disease (CKD) or poor perfor-
mance status. The cases of the final total of 113 patients
(PCG, n=28; GC, n=385) were retrospectively ana-
lyzed. This study was approved by the Institutional
Review Board of Okayama University Hospital (Registra-
tion no. 2208-044).

Treatments. The PCG regimen consisted of
80 mg/m’ paclitaxel and 1,000 mg/m* gemcitabine on
days 1 and 8, and 70 mg/m’ cisplatin every 28 days.
The GC regimen consisted of 1,000 mg/m® gemcitabine
on days 1, 8, and 15 and 70 mg/m” cisplatin on day 1.
The cisplatin doses were adjusted by creatinine clear-
ance (Ccr) based on the patient’s 24-h Ccr or with the
Cockceroft-Gault equation, estimated glomerular filtra-
tion rate (eGFR), or previous toxicity. In general, the
cisplatin dose reduction criteria were as follows: when
the Ccr or eGFR was 45-60 mL/min/1.73m’, the dose
was reduced to 75% of the initial dose; when the Ccr or
eGFR was 30-45 mL/min/1.73m?, the dose was reduced
to 50% of the initial dose, and when the Ccr or eGFR
was <30 mL/min/1.73m’ the use of cisplatin was halted.
However, the final decisions on dosing, including the
number of cycles, were made at the treating physicians’
discretion, accounting for the patient’s general condi-
tion and tolerability to previous chemotherapy.

The radical cystectomy (RC) with an extensive pelvic
lymphadenectomy included the obturator, external
iliac, internal iliac, and distal primary iliac regions in
general; however, some patients underwent a limited
lymphadenectomy or no lymphadenectomy, in accord
with their general condition.

Patient evaluation. =~ We obtained patient charac-
teristics (age, gender, tobacco smoking status, clinical
stage of the tumor) and treatment characteristics (dose
and number of cycles of chemotherapy, pathological
characteristics after RC) from their medical records.
Data regarding chemotherapy-related toxicity, specifi-
cally hematologic toxicity, were also extracted. The
patients’ responses to the NAC were assessed from the
final pathological result from the RC. A pCR was
defined as no evidence of residual tumor (ypTONO),
and a pathological objective response (pOR) was defined
as the absence of residual muscle-invasive cancer and
pathological lymph nodes (ypTONO, <ypTINO, or
ypTONI1). Progression was defined as radiographic pro-
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gression based on the Response Evaluation Criteria in
Solid Tumors (RECIST), ver. 1.1. Adverse events (AEs)
were assessed with the Common Terminology Criteria
for Adverse Events (CTCAE) ver. 5.0.

Statistical analysis.  The study endpoints were
oncological and safety outcomes including the pCR,
OS, RFS, and AE values. Overall survival was defined
as the length of time from the RC to the date of any
cause of death, and RFS was defined as the length of
time from the RC to the date of recurrence or death.
Patient and tumor characteristics are presented as the
median with the interquartile range (IQR) for continu-
ous variables and as the number (percentage) for cate-
gorical variables. Differences between the PCG and GC
regimens were analyzed with the x’-test or Mann-
Whitney U-test. Kaplan-Meier curves were applied to
estimate the OS and RFS, and the log-rank test was
used to examine survival differences between the PCG-
and GC-treated patient groups.

We conducted univariate and multivariate logistic
regression analyses to evaluate the association of clinical
factors with the pCR and pOR values. Univariate and
multivariate Cox hazard regression analyses were per-
formed to evaluate the association of tumor status with
OS and RFS. We conducted propensity score-matching
and subgroup analyses to minimize the bias arising from
differing patient demographics between the groups. In
the propensity score-matching, all patients were matched
2:1 with the nearest neighbor propensity score. We
used a caliper size 0.2 times the standard deviation of
the logistic regression model of the propensity scores.
After matching, Pearson’s exact x’-test and Fisher’s
exact test were used to evaluate the efficacy outcomes
with pCR and pOR, and Kaplan-Meier curves and log-
rank tests were applied for survival outcomes analyses.
The results were considered significant at p <0.05. The
statistical analyses were performed using EZR (Saitama
Medical Center, Jichi Medical University, Saitama,
Japan), which is a graphical user interface for R (The R
Foundation for Statistical Computing, Vienna,
Austria). More precisely, EZR is a modified version of
R commander designed to add statistical functions that
are frequently used in biostatistics.

Results

Patient and tumor characteristics. ~ 'We analyzed
the cases of 28 patients treated with PCG at Okayama
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University Hospital and 85 patients treated with GC at
Hiroshima Citizens Hospital. The patients’ characteris-
tics, including pre- and post-operative status, are sum-
marized in Table 1. The median age was 69.0 years for
both groups. Male predominance was present in both
groups. There were significant between-group differ-
ences in clinical node-positive status (PCG, 25.0%;
GC, 8.2%; p=0.041) and in the proportion of patients
receiving more than three cycles of chemotherapy
(PCG, 57.1%; GC, 12.9%; p<0.001). Post-operatively,
the PCG group had a significantly higher rate of patho-
logical node-positive status (PCG, 37.0%; GC, 10.8%;
p=0.003) and positive surgical margin status (PCG,
10.7%; GC, 1.2%; p=0.043). In contrast, the propor-
tion of patients receiving adjuvant chemotherapy was
significantly higher in the GC group compared to the
PCG group (GC, 23.5%; PCG, 3.6%; p=0.023).

Efficacy analyses. ~ As shown in Fig.1, the pCR
rate was 39.3% in the PCG group and 29.4% in the GC
group (p=0.36), and a pOR was achieved in 57.1% of
the patients in the PCG group and 49.4% in the GC
group (p=0.52). Table 2 presents the results of the uni-
variate and multivariate analyses of predictive factors for
pOR. The NAC regimen was not associated with pre-
dicting pOR (odds ratio [OR] 2.0, 95%CI: 0.72-5.85;
p=0.18), but the presence of hydronephrosis (OR 0.32,
95%CI: 0.11-0.92; p=0.035) and clinical node-positive
status (OR 0.22, 95%CI: 0.05-0.99; p=0.049) were
independent predictors for pOR.

Survival outcomes.  The median follow-up period
was 22.0 months (IQR: 10.0, 39.5) in the PCG group
and 39.0 months (IQR: 15.0, 75.0) in the GC group.
Twelve (42.9%) patients in the PCG group and 30
(35.3%) patients in the GC group experienced cancer
recurrence. The median OS and RFS were not reached
in either group; the OS and RFS rates at 24 months
were 80.8% (95%CI: 59.7-91.5%) and 53.9% (95%CI:
33.1-70.8%) respectively in the PCG group, and 74.7%
(95%CI: 63.5-82.9%) and 66.3% (95%CI: 54.7-75.5%)
respectively in the GC group. There were no significant
between-group differences in OS (log-rank p=0.98) or
RFS (log-rank p=0.19) (Fig.2).

We conducted univariate and multivariate Cox
regression analyses of predictive factors for OS and RFS
based on the clinical data, including post-operative
status (Table 3). The NAC regimen was not associated
with predicting OS (HR 0.74, 95%CI: 0.29-1.86;
p=0.52) or RFS (HR 0.84, 95%CI: 0.39-1.83; p=0.67).



84 Kawada et al.

Acta Med. Okayama Vol. 79, No. 2

Table 1 Patient demographics
PCG GC P-value
n=28 n=85
Age (median, 1QR) 69.0 (62.0, 72.0) 69.0 (63.0, 73.0) 0.45
Sex (%) 0.80
Male 21 (75.0) 66 (77.6)
Female 7 (25.0) 19 (22.4)
Smoking history (%) 17 (60.7) 56 (65.9) 0.65
Hydronephrosis (%) 9 (32.1) 15 (17.6) 0.12
BCG history (%) 5(17.9) 10 (11.8) 0.52
cT (%) 0.39
cT2 16 (57.1) 40 (47.1)
>cT3 12 (42.9) 47 (52.9)
cN+ (%) 7 (25.0) 7(8.2) 0.041
Cycle (%) <0.001
L2 12 (42.9) 89.2
>3 16 (57.1) 1 (12.9)
Surgical procedure <0.001
Open (%) 3(10.7) 67 (78.8)
LRC (%) 6 (21.4) 0
RARC (%) 19 (67.9) 18 (21.2)
pT (%) 0.39
pT>2 17 (60.7) 43 (50.6)
pT<2 11 (39.3) 42 (49.4)
pN+ (%) 10 (37.0) 9 (10.8) 0.003
Variant (%) 5(17.9) 6 (18.8) 1.000
PSM (%) 3(10.7) 1(1.2) 0.043
No. of LND (median, IQR) 17.5 (10.8-22.8) 14 0 (9.0-20.0) 0.30
Adjuvant chemotherapy (%) 1(3.6) 20 (23.5) 0.023
F/U period (months) (median, IQR) 22.0 (10.0, 39.5) 39.0 (15.0, 75.0) 0.040

PCG, Paclitaxel/Cisplatin/Gemcitabine; GC, Gemcitabine/Cisplatin; IQR, Interquartile range;
BCG, Bacille Calmette-Guerin; LRC, laparoscopic radical cystectomy; RARC, Robot-assisted
radical cystectomy; PSM, Positive surgical margin; LND, lymph node dissection.

In contrast, pOR (HR 0.23, 95%CI: 0.10-0.56; p<0.01)
was an independent predictor of OS. The independent
predictors of RES were positive surgical margin status
(HR 5.73, 95%CI: 1.59-20.7; p<0.01), pathological node-
positive status (HR 3.03, 95%CI: 1.47-6.27; p<0.01),
and pOR (HR 0.30, 95%CI: 0.13-0.67; p<0.01).

We performed subgroup analyses of the patients’
2-year OS and REFS rates after stratifying the patients
according to their cycle number (<2 and >3), patho-
logical lymph node status, i.e., pN(+) and pN(-), and
adjuvant chemotherapy status (with and without). No
significant differences between the PCG and GC groups
were observed in any of the subgroup analyses (Fig. 3).

Propensity score-matching analyses for efficacy and
survival outcomes.  Patient characteristics before
NAC such as age, sex, clinical stage, hydronephrosis,
and Bacillus Calmette Guerin (BCG) treatment history

were adjusted using propensity score-matching. Table 4
summarizes the patient demographics after the match-
ing.

Efficacy outcomes.  The pCR rate was 47.6% in the
PCG group and 33.3% in the GC group (p=0.29). A
pOR was achieved by 61.9% of the PCG group and
52.4% of the GC group (p=0.59) (Fig.4).

Survival outcomes.  The median follow-up period
was 22.0 months (IQR: 10.0, 35.0) in the PCG group
and 46.0 months (IQR: 18.5, 76.8) months in the GC
group. Eight (38.1%) of the PCG-treated patients and
11 (26.2%) of the GC-treated patients experienced can-
cer recurrence. The median OS and RFS were not
reached in either group; the OS and RFS rates at 24
months were 78.7% (95%CI: 52.4-91.5%) and 57.6%
(95%CI: 32.4-76.3%) respectively in the PCG group
and 82.3% (95%CI: 66.3-91.1%) and 77.7% (95%ClI:
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PCG GC P-value
pCR 11/28 (39.3%) 25/85 (29.4%) 0.36
pPR 5/28 (17.9%) 17/85 (20.0%) 1.00
pOR 16/28 (57.1%) 42/85 (49.4%) 0.52
Fig. 1
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The efficacy of paclitaxel, cisplatin, and gemcitabine (PCG) and gemcitabine and cisplatin (GC) in the neoadjuvant chemother-

apy (NAC) setting in patients with muscle-invasive bladder cancer (MIBC).

Table 2  Univariate and multivariate analyses of predictive factors for pathological objective
response (pOR)
Univariate Multivariate

OR (95% Cl) P-value OR (95% Cl) P-value
Age (continuous) 0.94 (0.89-0.99) 0.023 0.952 (0.90-1.01) 0.088
Male (Ref. Female) 2.44 (0.98-6.07) 0.056
Smoking status 1.27 (0.59-2.74) 0.55
Hydronephrosis 0.31 (0.12-0.81) 0.018 0.32 (0.11-0.92) 0.035
BCG history 0.59 (0.20-1.78) 0.35
>cT3 (Ref. cT2) 0.47 (0.22-1.00) 0.049 0.57 (0.25-1.28) 0.17
cN+ (Ref. cN-) 0.22 (0.057-0.83) 0.026 0.22 (0.050-0.99) 0.049
23 Cycle (Ref. £2) 0.85 (0.36-2.01) 0.71
PCG (Ref. GC) 1.37 (0.58-3.23) 0.48 2.01 (0.72-5.85) 0.18

pOR, pathological objective response (ypTONO or ypT<1NO or ypTON1); PCG, Paclitaxel/
Cisplatin/Gemcitabine; GC, Gemcitabine/Cisplatin; BCG, Bacille Calmette-Guerin; OR, odds

ratio.

61.5-87.7%) respectively in the GC group. As illus-
trated in Fig.5, there were no significant between-
group differences in OS (log-rank p=0.47) or RES (log-
rank p=0.14).

Adverse events.  Overall, there were no signifi-
cant differences in the incidence of CTCAE grade >3
hematologic AEs between the PCG and GC groups
(78.6% vs. 65.9%, respectively). However, the inci-
dence of grade 4 neutropenia was higher in the PCG
group than in the GC group. The details of the hemato-
logic AEs are summarized in Fig.6. No significant dif-

ferences between groups were identified in the propor-
tion of patients who required a dose reduction due to
AEs (Fig. 6).

Discussion

NAC has been a standard treatment strategy for
patients with MIBC since the establishment of level I
evidence for neoadjuvant MVAC for patients with
MIBC prior to RC was established (Grossman et al.,
2003). Various regimens have been explored as NAC for
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GC 85 59 42 30 18 8 3 0 GC 85 51 37 27 14 6 2 0
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Fig. 2  Oncological outcomes comparing PCG and GC as NAC in patients with MIBC.
Table 3  Univariate and multivariate analyses of predictive factors for survival outcomes
0S RFS
Univariate Multivariate Univariate Multivariate
HR (95% CI) P-value HR (95% CI) P-value HR (95% CI) P-value HR (95% CI) P-value
Age (continuous) 1.035 (0.99-1.09) 0.17 1.01 (0.97-1.06) 0.55
Male (Ref. Female) 0.86 (0.40-1.83) 0.69 0.70 (0.36-1.37) 0.30
Smoking status 0.95 (0.48-1.89) 0.88 0.71 (0.39-1.32) 0.28
Hydronephrosis 1.99 (0.95-4.18) 0.069 2.48 (1.30-4.74) <0.01 1.75 (0.86-3.57) 0.12
BCG history 2.45 (1.05-5.68) 0.037 2.06 (0.87-4.90) 0.101 3.0 (1.47-6.15) <0.01 2.02 (0.92-4.46) 0.081
PSM 2.59 (0.62-10.8) 0.19 3.52 (1.09-11.4) 0.036 5.73 (1.59-20.7) <0.01
pN+ 3.13 (1.51-6.47) <0.01 1.87 (0.82-4.27) 0.14 5.04 (2.64-9.60) <0.01 3.03 (1.47-6.27) <0.01
pOR 0.184 (0.079-0.42) <0.01 0.23 (0.10-0.56) <0.01 0.19 (0.089-0.39) <0.01 0.30 (0.13-0.67) <0.01
PCG (Ref. GC) 0.99 (0.43-2.28) 0.98 0.74 (0.29-1.86) 0.52 1.56 (0.79-3.04) 0.20 0.84 (0.39-1.83) 0.67

PCG, Paclitaxel/Cisplatin/Gemcitabine; GC, Gemcitabine/Cisplatin; OS, Overall survival; RFS, Recurrence-free survival; HR, hazard ratio;
Cl, confidential interval; BCG, Bacille Calmette-Guerin; PSM, Positive surgical margin; pOR, pathological objective response (ypTONO or ypT <1NO

or ypTON1).

MIBC from both efficacy and safety perspectives, but
the optimal regimen remains uncertain. We conducted
the present study to compare the efficacy and safety
outcomes of PCG and GC in a neoadjuvant setting in
patients with MIBC. Our analyses revealed no signifi-
cant differences in the rates of pCR, pOR, or OS
between the patients treated with PCG and those
treated with GC. In the safety analysis, PCG was not
associated with a higher incidence of CTCAE grade >3
hematologic AEs compared to GC.

Historically, paclitaxel has been among the most
frequently used taxane agents for patients with advanced

urothelial cancer (aUC) (Roth et al., 1994), and as a
result, combination strategies incorporating taxane
agents have been extensively researched (Terakawa et
al., 2014, Vaishampayan et al., 2005, Suyama et al,
2009, Kanai et al., 2008, Kaya et al., 2012). Based on
the results of a phase III trial, our research group has
highlighted the utility of PCG as a first-line therapy
(Katayama et al., 2021) and as a salvage therapy after
first-line therapy (Hirata et al., 2018) for patients with
aUC. In accord with the results of the phase III trial in
the first-line setting in patients with advanced BC
(Bellmunt et al., 2012), our present analyses revealed
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Fig. 3  Subgroup analyses for (A) 2-year overall survival (0S) and (B) 2-year recurrence-free survival (RFS).
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Table 4  Patient characteristics after the propensity score-matching

PCG GC P-value
n=21 n=42
Age (median, IQR) 69.0 (62.0, 70.0) 67.0 (61.0, 71.8) 0.77
Sex (%) 0.75
Male 16 (76.2) 34 (81.0)
Female 5(23.8) 8 (19.0)
Smoking history (%) 14 (66.7) 31(73.8) 0.57
Hydronephrosis (%) 5(23.8) 9(21.4) 1.0
BCG history (%) 2 (9.5) 6 (14.3) 0.71
cT (%) 1.0
cT2 11 (52.4) 23 (54.8)
>cT3 10 (47.6) 19 (45.2)
cN+ (%) 2 (9.5) 4 (9.5) 1.0
Cycle (%) <0.001
L2 9 (42.9) 36 (85.7)
23 12 (57.1) 6 (14.3)
Surgical procedure <0.001
Open (%) 1(4.8) 33 (78.6)
LRC (%) 6 (28.6) 0
RARC (%) 14 (66.7) 9 (21.4)
pT (%) 0.59
pT 22 8 (38.1) 20 (47.6)
pT <2 13 (61.9) 22 (52.4)
pN+ (%) 7 (35.0) 9(21.4) 0.003
Variant (%) 4 (19.0) 10 (23.8) 0.76
PSM (%) 2(9.5) 1(2.4) 0.26
No. of LND (median, IQR) 17.0 (11.0-21.0) 14.5 (9.0-20.8) 0.37
Adjuvant chemotherapy (%) 1(4.8) 7 (16.7) 0.25
F/U period (months) (median, IQR) 20.0 (10.0, 35.0) 46.0 (18.5, 76.8) 0.022

PCG, Paclitaxel/Cisplatin/Gemcitabine; GC, Gemcitabine/Cisplatin; IQR, Interquartile range;
BCG, Bacille Calmette-Guerin; LRC, laparoscopic radical cystectomy; RARC, Robot-assisted
radical cystectomy; PSM, Positive surgical margin; LND, lymph node dissection.
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Fig. 4  Efficacy analyses after the propensity score-matching.
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(A) Hematological AEs

GC

Grade Il
Neutropenia 7 (25.0%)
Febrile neutropenia 5 (17.9%)
Thrombocytopenia 6 (21.4%)
Anemia 0
Renal toxicity 0
Hepatic toxicity 1(3.6%)
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Grade IV Grade |lI
14 (50.0%) 25 (29.4%)
1(3.6%) 6 (7.1%)
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no significant differences in efficacy between PCG and
GC in the NAC setting for patients with MIBC (pCR:
PCG, 39.3% and GC, 29.4%, p=0.36; and pOR: PCG,
57.1% and GC, 49.4%, p=0.52). Notably, the pCR rate

(C) Neutropenia Grade IV
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(D) Dose reduction due to AEs
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Safety outcomes comparing PCG and GC as NAC in patients with MIBC.

afforded by the GC regimen in our patient population
was lower than that in the phase III trial (GC, 36% and
dose-dense [dd]MVAC, 42%). Although these results
cannot be compared directly due to the different set-
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tings and regimens, a potential reason for the lower
pCR rate in our study is our inclusion of more patients
with > ¢T3 stage disease and lymph node-positive status.

In addition to the non-negligible complications
during NAC, some clinical features raise questions
regarding which patients would be good candidates for
NAC. Few studies have assessed predictive and prog-
nostic clinicopathological features in patients treated
with NAC followed by an RC, and they have obtained
differing results (D’Andrea et al., 2020, Gild et al., 2020,
Pokuri et al., 2016, Soria et al., 2021, Ravi et al., 2021).
Our present findings demonstrate that the presence of
hydronephrosis and clinical lymph node-positive status
were independent predictive factors for a decreased
probability of pOR in our patient population, with sig-
nificant implications regarding clinical decision-making
and patient counseling. Given that pOR and pCR have
been considered surrogate markers for survival out-
comes (Petrelli et al., 2014, Peyton et al., 2018, Ravi et
al., 2021), in light of our present findings, patients
with advanced features including hydronephrosis and
clinical lymph node-positive status should receive pre-
operative counseling.

Tolerability is one of the most important elements
for considering an optimal regimen for NAC. Despite
no high-level evidence supporting NAC with GC, NAC
with GC has been widely adopted after the non-inferi-
ority phase III trial in the aUC setting which reported
that GC was associated with less toxicity without com-
promising the survival benefit (von der Maase et al.,
2000). In the present study, which showed relatively
high frequencies of AEs compared to earlier interna-
tional studies (Bellmunt et al., 2012, Griffiths et al.,
2011, Yuh et al., 2013), possibly due to ethnic differ-
ences in drug toxicity (O’Donnell & Dolan, 2009),
there were no significant differences in the rate of grade
>3 hematologic AEs between the PCG and GC groups.
However, grade 4 neutropenia was more common in
the PCG group, similar to the EORTC 30987 trial,
which reported more major hematotoxicity (especially
neutropenia) in the PCG arm compared to the GC arm.
However, there were no significant differences in the
rates of dose reduction between the two regimens in our
study. A possible explanation for this might be that our
patient selection for NAC included patients with better
performance status and less comorbidity compared to
the late-stage setting.

This report is the first regarding the efficacy and tol-

Acta Med. Okayama Vol. 79, No. 2

erability of PCG in a neoadjuvant setting. However,
several study limitations must be addressed. The study
population was small and could not be adjusted for
patient characteristics. Selection bias is another poten-
tial concern because aspects of the treatment strategy
such as the dose, the number of chemotherapy sessions,
and surgical procedures depends on the treating physi-
cians discretion. To minimize bias, we carried out
subgroup analyses for survival outcomes that stratified
the patients according to cycle number, pathological
lymph node status, and adjuvant chemotherapy, and we
conducted propensity score matching analyses for effi-
cacy and survival outcomes. There were no significant
differences between groups, as in the whole cohort
analysis. In addition, group bias due to the data from
each regimen coming from different hospitals may have
reduced the study’s statistical power. Lastly, because of
the retrospective nature of this study, the toxicity could
have been underestimated.

In conclusion, our comparison of PCG with GC for
the first time in the NAC setting revealed no significant
between-regimen differences in oncologic outcomes but
a higher incidence of severe neutropenia in the PCG-
treated patients. The use of PCG in NAC settings is
worthy of further controlled trials with more patients to
confirm its utility.

References

1. Lenis AT, Lec PM, Chamie K and Msh MD: Bladder Cancer: A
Review. JAMA (2020) 324: 1980-1991.

2. Witjes JA, Bruins HM, Cathomas R, Compérat EM, Cowan NC,
Gakis G, Hernandez V, Linares Espinos E, Lorch A, Neuzillet Y,
Rouanne M, Thalmann GN, Veskimae E, Ribal MJ and van der
Heijden AG: European Association of Urology Guidelines on
Muscle-invasive and Metastatic Bladder Cancer: Summary of the
2020 Guidelines. Eur Urol (2021) 79: 82-104.

3. Grossman HB, Natale RB, Tangen CM, Speights VO, Vogelzang
NJ, Trump DL, deVere White RW, Sarosdy MF, Wood DP, Jr.,
Raghavan D and Crawford ED: Neoadjuvant chemotherapy plus
cystectomy compared with cystectomy alone for locally advanced
bladder cancer. N Engl J Med (2003) 349: 859-866.

4. Vale CL: Neoadjuvant chemotherapy in invasive bladder cancer:
update of a systematic review and meta-analysis of individual
patient data advanced bladder cancer (ABC) meta-analysis collab-
oration. Eur Urol (2005) 48: 202-5; discussion 205-206.

5. Yin M, Joshi M, Meijer RP, Glantz M, Holder S, Harvey HA,
Kaag M, Fransen van de Putte EE, Horenblas S and Drabick JJ:
Neoadjuvant Chemotherapy for Muscle-Invasive Bladder Cancer: A
Systematic Review and Two-Step Meta-Analysis. Oncologist (2016)
21: 708-715.

6. Galsky MD, Pal SK, Chowdhury S, Harshman LC, Crabb SJ,
Wong YN, Yu EY, Powles T, Moshier EL, Ladoire S, Hussain



April 2025

10.

1.

12.

13.

14.

15.

SA, Agarwal N, Vaishampayan UN, Recine F, Berthold D,
Necchi A, Theodore C, Milowsky MI, Bellmunt J and Rosenberg
JE: Comparative effectiveness of gemcitabine plus cisplatin versus
methotrexate, vinblastine, doxorubicin, plus cisplatin as neoadju-
vant therapy for muscle-invasive bladder cancer. Cancer (2015)
121: 2586-2593.

von der Maase H, Hansen SW, Roberts JT, Dogliotti L, Oliver T,
Moore MJ, Bodrogi |, Albers P, Knuth A, Lippert CM, Kerbrat P,
Sanchez Rovira P, Wersall P, Cleall SP, Roychowdhury DF,
Tomlin I, Visseren-Grul CM and Conte PF: Gemcitabine and cis-
platin versus methotrexate, vinblastine, doxorubicin, and cisplatin
in advanced or metastatic bladder cancer: results of a large, ran-
domized, multinational, multicenter, phase Ill study. J Clin Oncol
(2000) 18: 3068-3077.

Pfister C, Gravis G, Fléchon A, Souli¢ M, Guy L, Laguerre B,
Mottet N, Joly F, Allory Y, Harter V and Culine S: Randomized
Phase Il 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: 214-221.

Bellmunt J, Guillem V, Paz-Ares L, Gonzalez-Larriba JL, Carles J,
Batiste-Alentorn E, Saenz A, Lopez-Brea M, Font A, Nogué M,
Bastus R, Climent MA, de la Cruz JJ, Albanell J, Banis JM,
Gallardo E, Diaz-Rubio E, Cortés-Funes H and Baselga J: Phase
Il study of paclitaxel, cisplatin, and gemcitabine in advanced
transitional-cell carcinoma of the urothelium. Spanish Oncology
Genitourinary Group. J Clin Oncol (2000) 18: 3247-3255.
Bellmunt J, von der Maase H, Mead GM, Skoneczna |, De Santis
M, Daugaard G, Boehle A, Chevreau C, Paz-Ares L, Laufman
LR, Winquist E, Raghavan D, Marreaud S, Collette S, Sylvester
R and de Wit R: Randomized phase Il study comparing paclitaxel/
cisplatin/gemcitabine and gemcitabine/cisplatin in patients with
locally advanced or metastatic urothelial cancer without prior sys-
temic therapy: EORTC Intergroup Study 30987. J Clin Oncol
(2012) 30: 1107-1113.

Roth BJ, Dreicer R, Einhorn LH, Neuberg D, Johnson DH, Smith
JL, Hudes GR, Schultz SM and Loehrer PJ: Significant activity of
paclitaxel in advanced transitional-cell carcinoma of the urothelium:
a phase |l trial of the Eastern Cooperative Oncology Group. J Clin
Oncol (1994) 12: 2264-2270.

Terakawa T, Miyake H, Yokoyama N, Miyazaki A, Tanaka H,
Inoue T and Fujisawa M: Clinical outcome of paclitaxel and carbo-
platin as second-line chemotherapy for advanced urothelial carci-
noma resistant to first-line therapy with gemcitabine and cisplatin.
Urol Int (2014) 92: 180-185.

Vaishampayan UN, Faulkner JR, Small EJ, Redman BG, Keiser
WL, Petrylak DP and Crawford ED: Phase Il trial of carboplatin
and paclitaxel in cisplatin-pretreated advanced transitional cell
carcinoma: a Southwest Oncology Group study. Cancer (2005)
104: 1627-1632.

Suyama T, Ueda T, Fukasawa S, Imamura Y, Nakamura K,
Miyasaka K, Sazuka T, Egoshi K, Nihei N, Hamano M, Ichikawa
T and Maruoka M: Combination of gemcitabine and paclitaxel as
second-line chemotherapy for advanced urothelial carcinoma. Jpn
J Clin Oncol (2009) 39: 244-250.

Kanai K, Kikuchi E, Ohigashi T, Miyajima A, Nakagawa K,
Nakashima J and Oya M: Gemcitabine and paclitaxel chemother-
apy for advanced urothelial carcinoma in patients who have
received prior cisplatin-based chemotherapy. Int J Clin Oncol

20.

21.

22.

23.

24.

Neoadjuvant PCG in MIBC Patients o1

(2008) 13: 510-514.

Kaya AO, Coskun U, Ozkan M, Sevinc A, Yilmaz AU, Gumus M,
Unal OU, Ozdemir NY, Alici S, Berk V, Degerli H, Oner MK,
Ozturk C, Kefeli U and Camci C: Paclitaxel plus doxorubicin che-
motherapy as second-line therapy in patients with advanced
urothelial carcinoma pretreated with platinum plus gemcitabine
chemotherapy. Onkologie (2012) 35: 576-580.

Katayama S, Kobayashi Y, Takamoto A, Edamura K, Sadahira T,
lwata T, Nishimura S, Sako T, Wada K, Araki M, Watanabe M,
Watanabe T and Nasu Y: Impact of paclitaxel, cisplatin, and
gemcitabine as first-line chemotherapy in cisplatin-fit and -unfit
patients with advanced/metastatic urothelial carcinoma. Urol Oncol
(2021) 39: 731.e25-731.e32.

Hirata T, Hanamoto M, Ogura K, Hayashi N, Takamura K,
Edamura K, Ebara S and Saika T: The Combination of Gemcitabine,
Cisplatin, and Paclitaxel as Salvage Chemotherapy for Advanced
Urothelial Carcinoma. Acta Med Okayama (2018) 72: 175-179.
D’Andrea D, Black PC, Zargar H, Zargar-Shoshtari K, Zehetmayer
S, Fairey AS, Mertens LS, Dinney CP, Mir MC, Krabbe LM,
Cookson MS, Jacobsen NE, Montgomery JS, Vasdev N, Yu EY,
Xylinas E, Campain NJ, Kassouf W, Dall’Era MA, Seah JA,
Ercole CE, Horenblas S, Sridhar SS, McGrath JS, Aning J,
Wright JL, Thorpe AC, Morgan TM, Holzbeierlein JM, Bivalacqua
TJ, North S, Barocas DA, Lotan Y, Grivas P, Stephenson AJ,
Shah JB, van Rhijn BW, Daneshmand S, Spiess PE and Shariat
SF: Impact of sex on response to neoadjuvant chemotherapy in
patients with bladder cancer. Urol Oncol (2020) 38: 639. e1-639. e9.
Gild P, Vetterlein MW, Seiler R, Necchi A, Hendricksen K,
Mertens LS, Roghmann F, Landenberg NV, Gontero P,
Cumberbatch M, Dobruch J, Seisen T, Grande P, D’Andrea D,
Anract J, Comploj E, Pycha A, Saba K, Poyet C, van Rhijn BW,
Noon AP, Roupret M, Shariat SF, Fisch M, Xylinas E and Rink M:
The association of cigarette smoking and pathological response to
neoadjuvant platinum-based chemotherapy in patients undergoing
treatment for urinary bladder cancer - A prospective European mul-
ticenter observational study of the EAU Young Academic
Urologists (YAU) urothelial carcinoma working group. Surg Oncol
(2020) 34: 312-317.

Pokuri VK, Syed JR, Yang Z, Field EP, Cyriac S, Pili R, Levine
EG, Azabdaftari G, Trump DL, Guru K and George S: Predictors
of Complete Pathologic Response (pT0) to Neoadjuvant
Chemotherapy in Muscle-invasive Bladder Carcinoma. Clin
Genitourin Cancer (2016) 14: e59-65.

Soria F, Black PC, Fairey AS, Cookson MS, Yu EY, Kassouf W,
Dall’Era MA, Sridhar SS, McGrath JS, Wright JL, Thorpe AC,
Morgan TM, Daneshmand S, Holzbeierlein JM, Bivalacqua TJ,
North S, Barocas DA, Lotan Y, Grivas P, Stephenson AJ, Shah
JB, van Rhijn BW, Spiess PE, Shariat SF and Gontero P:
Neoadjuvant chemotherapy plus radical cystectomy versus radical
cystectomy alone in clinical T2 bladder cancer without hydrone-
phrosis. BJU Int (2021) 128: 79-87.

Ravi P, Pond GR, Diamantopoulos LN, Su C, Alva A, Jain RK,
Skelton WPt, Gupta S, Tward JD, Olson KM, Singh P,
Grunewald CM, Niegisch G, Lee JL, Gallina A, Bandini M,
Necchi A, Mossanen M, McGregor BA, Curran C, Grivas P,
Sonpavde GP: Optimal pathological response after neoadjuvant
chemotherapy for muscle-invasive bladder cancer: results from a
global, multicentre collaboration. BJU Int (2021) 128: 607-614.
Petrelli F, Coinu A, Cabiddu M, Ghilardi M, Vavassori | and Barni
S: Correlation of pathologic complete response with survival after
neoadjuvant chemotherapy in bladder cancer treated with cystectomy:



92

25.

26.

Kawada et al.

a meta-analysis. Eur Urol (2014) 65: 350-357.

Peyton CC, Tang D, Reich RR, Azizi M, Chipollini J, Pow-Sang
JM, Manley B, Spiess PE, Poch MA, Sexton WJ, Fishman M,
Zhang J and Gilbert SM: Downstaging and Survival Outcomes
Associated With Neoadjuvant Chemotherapy Regimens Among
Patients Treated With Cystectomy for Muscle-Invasive Bladder
Cancer. JAMA Oncol (2018) 4: 1535-1542.

Griffiths G, Hall R, Sylvester R, Raghavan D and Parmar MK:
International phase lll trial assessing neoadjuvant cisplatin, metho-
trexate, and vinblastine chemotherapy for muscle-invasive bladder

27.

28.

Acta Med. Okayama Vol. 79, No. 2

cancer: long-term results of the BA06 30894 trial. J Clin Oncol
(2011) 29: 2171-2177.

Yuh BE, Ruel N, Wilson TG, Vogelzang N and Pal SK: Pooled
analysis of clinical outcomes with neoadjuvant cisplatin and gem-
citabine chemotherapy for muscle invasive bladder cancer. J Urol
(2013) 189: 1682-1686.

O’Donnell PH and Dolan ME: Cancer pharmacoethnicity: ethnic
differences in susceptibility to the effects of chemotherapy. Clin
Cancer Res (2009) 15: 4806-4814.



