
Abstract. Background/Aim: Variant urothelial carcinoma
(VUC, defined herein as urothelial carcinoma with any
histological variant) is frequently observed at an advanced
stage. However, the efficacy of systemic chemotherapy
against VUC in metastatic disease has rarely been reported.
This study assessed the therapeutic response and survival
outcomes of platinum-based chemotherapy as first-line
treatment in patients with metastatic VUC. Patients and
Methods: We retrospectively analyzed consecutive patients
with metastatic bladder and upper urinary tract cancer who
received gemcitabine plus cisplatin (or carboplatin) at the
University of Occupational and Environmental Health
Hospital between November 2008 and November 2022.
Progression-free survival and overall survival were evaluated
using the Kaplan-Meier method and Cox proportional hazard
models. Results: Out of 131 patients recorded, 86 (65.6%)
had pure urothelial carcinoma (PUC) and 45 (34.4%) had
VUC. The most common variant element was squamous
differentiation (44.4%). Compared to those with PUC,
patients with VUC showed a comparable objective response
rate (33.3% vs. 41.9%, p=0.451) and disease control rate
(64.5% vs. 75.6%, p=0.221). They also had poorer
progression-free survival (median=4.9 months vs. 7.9 months,
p=0.014) and overall survival (median=10.9 months vs. 18.2

months, p=0.037) than those with PUC. On multivariate
analysis, VUC was an independent predictor of progression
(hazard ratio=1.79; 95% confidence interval=1.19-2.69;
p=0.005) and mortality (hazard ratio=1.64; 95% confidence
interval=1.08-2.48; p=0.020). Conclusion: Although the
response of metastatic VUC to platinum-based chemotherapy
was not inferior to that of PUC, VUC had progressed faster
than PUC. VUC was significantly associated with a poor
prognosis after platinum-based chemotherapy as first-line
treatment.

Platinum-based combination chemotherapy as first-line
treatment is the gold standard for advanced urothelial
carcinoma (UC) (1, 2). In a large randomized phase III trial
(3), the median duration of progression-free survival (PFS)
and overall survival (OS) was 7.7 and 14.0 months,
respectively, in patients with locally advanced or metastatic
UC treated with gemcitabine plus cisplatin. Novel effective
drugs, such as immune checkpoint inhibitors (ICIs) and
antibody drug conjugates have recently emerged as late-line
therapies for advanced UC (4-7). Therefore, the increasing
importance of initial platinum-based chemotherapy is a key
role in daily clinical practice. Although Bellmunt et al. (8)
identified performance status, hemoglobin level, and liver
metastasis as pretreatment prognostic factors for OS in
patients with metastatic UC, their analyses did not include
the pathologic subtype.

Recent studies have focused on the prognostic value of
variant histology in UC in patients with locally advanced
bladder cancer (9-11) and upper urinary tract cancer (12, 13).
Variant UC (VUC, defined herein as UC with any
histological variant (14) has been frequently observed, with
an incidence of approximately 25%-33% in radical surgery
series (13, 15, 16). For patients with metastatic VUC, the
efficacy of platinum-based chemotherapy has rarely been
reported, and little evidence is available with regard to
survival from first-line chemotherapy (17). Currently, the
insight into whether platinum-based chemotherapy yields a

873

in vivo 38: 873-880 (2024)
doi:10.21873/invivo.13513

Efficacy of Platinum-based Chemotherapy in Patients With
Metastatic Urothelial Carcinoma With Variant Histology

AKINORI MINATO1, KAZUKI MUROOKA2, YUTAKA OKUMURA1, TOMOHISA TAKABA1, 
KATSUYOSHI HIGASHIJIMA1, YUJIRO NAGATA1, IKKO TOMISAKI1, 

KENICHI HARADA1 and NAOHIRO FUJIMOTO1

1Department of Urology, School of Medicine, University of Occupational and Environmental Health, Kitakyushu, Japan;
2Department of Urology, Kyushu Rosai Hospital, Kitakyushu, Japan

Correspondence to: Akinori Minato, MD, Ph.D., Department of
Urology, School of Medicine, University of Occupational and
Environmental Health, 1-1 Iseigaoka, Yahatanishi-ku, Kitakyushu
807-8555, Japan. Tel: +81 936917446, Fax: +81 936038724, e-mail:
a-minato@med.uoeh-u.ac.jp

Key Words: Variant histology, urothelial carcinoma, chemotherapy,
prognosis.

This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution (CC BY-NC-ND) 4.0
international license (https://creativecommons.org/licenses/by-nc-nd/4.0).



similar response between metastatic VUC and locally
advanced disease is still unclear. 

Hence, this study aimed to assess the clinical significance
of VUC with respect to the efficacy of platinum-based
chemotherapy and prognosis in patients with stage IV
bladder and upper urinary tract cancer.

Patients and Methods
Patient population. We retrospectively reviewed 131 consecutive
patients with metastatic UC in the bladder and upper urinary tract
who had received platinum-based chemotherapy at the University
of Occupational and Environmental Health Hospital (Kitakyushu,
Japan) between November 2008 and November 2022. We only
enrolled patients histologically diagnosed with pure UC (PUC) or
VUC according to the reports provided by dedicated pathologists at
our institution without central review. This study defined VUC as
the combined presence of UC and divergent differentiation or
histological variants based on the World Health Organization
Classification of Tumors (16). The University of Occupational and

Environmental Health Institutional Review Board approved this
study protocol (approval no.: UOEHCRB21-048).

Patient management. Gemcitabine plus cisplatin (or carboplatin)
was administered intravenously every 4 weeks until disease
progression (gemcitabine: 1,000 mg/m2 on days 1, 8, and 15;
cisplatin: 70 mg/m2 on day 2 or carboplatin: area under the curve=5
on day 2). Patients who were unfit for cisplatin due to renal function
received carboplatin. Follow-up evaluation included physical
examination, laboratory tests, and chest–abdominal–pelvic
computed tomography. Imaging evaluation was performed at
baseline and after every two to three cycles of chemotherapy. When
bone lesions were suspected on computed tomography, bone
scintigraphy was performed. If symptoms appeared, appropriate
additional examinations were conducted.

Evaluation. Tumor response was assessed as the best response
according to the Response Evaluation Criteria in Solid Tumors,
version 1.1 (18). We defined objective response rate (ORR) as the
percentage of patients with complete response (CR) or partial
response (PR), and the disease control rate as the percentage of
patients with CR, PR, or stable disease (SD) without progressive
disease (PD).

The duration of PFS was estimated from the date of
administration of platinum-based first-line chemotherapy to the date
of disease progression or death, whichever occurred earlier, or to
the last follow-up in patients without disease progression. OS
duration was estimated from the date of administration of the
chemotherapy to the date of death caused by any cause, or to the
last follow-up in patients who survived.

Statistical analysis. All statistical data were analyzed using EZR
ver.1.40 (Easy R, Saitama Medical center, Jichi Medical University,
Saitama, Japan), a graphical user interface for R (The R Foundation
for Statistical Computing, Vienna, Austria) (19). Between-group
differences with respect to categorical variables were assessed
using the Fisher’s exact test and c2 test, whereas those with respect
to continuous variables were assessed using the Mann-Whitney U-
test. PFS and OS were estimated using the Kaplan-Meier method,
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Table I. Patient characteristics.

Characteristic                                        PUC               VUC           p-Value
                                                             (n=86)            (n=45)

Median age, years (IQR)                 72 (66-79)     74 (64-78)        0.614
Sex, n (%)                                                                                     0.217
   Male                                               59 (68.6)        36 (80.0)
   Female                                            27 (31.4)         9 (20.0) 
Primary tumor site, n (%)                                                            0.069
   Bladder                                           40 (46.5)        31 (69.9) 
   Upper urinary tract                        43 (50.0)        13 (28.9)
   Bladder+upper urinary tract            3 (3.5)            1 (2.2)
ECOG PS score, n (%)                                                                0.592
   0                                                      44 (51.2)        26 (57.8)
   ≥1                                                   42 (48.8)        19 (42.2)              
Hemoglobin, n (%)                                                                       0.825
   ≥10 g/dl                                          66 (76.7)        36 (80.0)              
   <10 g/dl                                          20 (23.3)         9 (20.0)               
Liver metastasis, n (%)                                                                1.000
   Presence                                           8 (9.3)            4 (8.9)
   Absence                                          78 (90.7)        41 (91.1)
No. of metastatic sites, n (%)                                                      0.566
   1                                                      58 (67.4)        28 (62.2)              
   ≥2                                                   28 (32.6)        17 (37.8)              
Platinum-based chemotherapy,                                                     0.174
n (%)
   Gemcitabine+cisplatin                   65 (75.6)        39 (86.7)              
   Gemcitabine+carboplatin              21 (24.4)         6 (13.3)               
Chemotherapy cycles, median          3 (2-5)            3 (2-4)           0.370
(IQR)

Subsequent ICI therapy, n (%)                                                      0.245
   Administered                                 33 (38.4)        12 (26.7)
   Not administered                           53 (61.6)        33 (73.3)

IQR: Interquartile range; ECOG PS: Eastern Cooperative Oncology
Group performance status; ICI: immune checkpoint inhibitor; PUC:
pure urothelial carcinoma; VUC: variant urothelial carcinoma.

Table II. Radiographic response to platinum-based chemotherapy
stratified by histologic type.

Characteristic                              PUC                    VUC               p-Value
                                                   (n=86)                 (n=45)

Response, n (%)                                                                           0.591
CR                                           7 (8.2)                 3 (6.7)                    
PR                                         29 (33.7)            12 (26.7)                 
SD                                         29 (33.7)            14 (31.1)                 
PD                                         21 (24.4)            16 (35.5)                 

Objective response                36 (41.9)            15 (33.4)             0.451
rate (CR+PR)

Disease control                      65 (75.6)            29 (64.5)             0.221
rate (CR+PR+SD)

CR: Complete response; PR: partial response; SD: stable disease; PD:
progressive disease; PUC: pure urothelial carcinoma; VUC: variant
urothelial carcinoma.



and differences between the groups were determined using the log-
rank test. For univariate and multivariate analyses of
clinicopathological factors predicting DFS and OS, we used the
Cox proportional hazard models. A p-value less than 0.05 was
considered statistically significant.

Results

Patient characteristics. Out of 131 patients enrolled, 86
(65.6%) and 45 (34.4%) had PUC and VUC, respectively.
The most common variant element was squamous
differentiation (21, 46.7%), followed by glandular
differentiation (10, 22.2%), sarcomatoid variant (5, 11.1%),
micropapillary variant (3, 6.7%), nested variant (2, 4.4%),
plasmacytoid variant (2, 4.4%), clear cell variant (1, 2.2%),
and neuroendocrine differentiation (1, 2.2%).

Table I summarizes the baseline characteristics of patients
with PUC and VUC. Age, sex, primary tumor site, Eastern
Cooperative Oncology Group performance status (ECOG-
PS), anemia, presence of liver metastasis, and the number of
metastatic sites were not significantly different between the
two patient groups. Gemcitabine plus cisplatin was
administered to 65 (75.6%) patients with PUC and 39
(86.7%) patients with VUC, whereas gemcitabine plus
carboplatin was administered to 21 (24.4%) and 6 (13.3%)
patients, respectively (p=0.174). After platinum-based
chemotherapy, the proportion of patients with VUC receiving
subsequent ICI treatment (avelumab or pembrolizumab) was
comparable to that of patients with PUC (26.7% vs. 38.4%,
p=0.245).

Oncological outcomes. Table II shows the response of the
PUC and VUS groups to platinum-based chemotherapy.

Patients with VUC had comparable ORR (33.4% vs. 41.9%,
p=0.451) and disease control rate (64.5% vs. 75.6%,
p=0.221) compared with those with PUC. In the VUC group,
the CR, PR, SD, and PD rates of patients with squamous
differentiation were 0 (0%), 5 (23.8%), 9 (42.9%), and 7
(33.3%), respectively.

The median follow-up period was 14.1 months
(interquartile range=7.0-24.9 months), during which 107
(81.7%) experienced progression and 106 (80.9%) died.
Patients with VUC had poorer PFS (median=4.9 months vs.
7.9 months, p=0.014) (Figure 1A) and OS (median=10.9
months vs. 18.2 months, p=0.037) (Figure 1B) than those
with PUC. The 1-year PFS rates were 39.8% and 9.6% in the
PUC and VUC groups, whereas the 1-year OS rates were
58.8% and 37.5%, respectively. In the VUC group, the PFS
(Figure 2A) and OS (Figure 2B) of patients with squamous
differentiation was comparable to that of patients with other
histological variants. In patients receiving subsequent ICI
therapy, the OS from the start of the first-line chemotherapy
showed no significant differences between the two groups
(Figure 3). In the VUC group, the OS was significantly
longer in patients who received subsequent ICI therapy than
in those who did not (median=15.5 months vs. 9.4 months,
p=0.043) (Figure 4).

Table III and Table IV show the results of univariate and
multivariate Cox regression analyses predicting PFS and OS
after adjusting for clinicopathological factors. ECOG-PS,
liver metastasis, and VUC presence were significant
independent predictors of PFS. As for OS, the significant
independent predictors were ECOG-PS, anemia, liver
metastasis, the number of metastatic lesions, and VUC
presence.
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Figure 1. Kaplan-Meier curves for (A) progression-free survival and (B) overall survival after the initiation of platinum-based chemotherapy in
patients with PUC and VUC. PUC: Pure urothelial carcinoma; VUC: variant urothelial carcinoma.



Discussion

To assess the efficacy of platinum-based chemotherapy as
first-line treatment on clinical outcomes according to
histological subtype, this study evaluated the therapeutic
response and survival of patients treated with gemcitabine
plus cisplatin (or carboplatin) for PUC and VUC. In the
VUC group, squamous differentiation was the most common
variant element. Patients with VUC had similar ORR and
disease control rate compared to those with PUC. However,
PFS and OS were significantly different between the PUC
and VUC groups. The presence of histological variant in

metastatic UC was an independent predictor for PFS and OS
from the start of first-line chemotherapy.

The efficacy of systemic chemotherapy as first-line
treatment for metastatic disease in patients with VUC
remains insufficiently investigated. In 2015, Hsieh et al.
was the first to show that VUC adversely influenced
patients’ response to platinum-based chemotherapy (20).
The ORR to platinum-based chemotherapy in patients with
PUC was 61.4%, whereas that in patients with VUC was
45.3% (p=0.053). Additionally, the median durations of PFS
and OS were 3.8 and 11.3 months for VUC (n=53),
respectively. In their study, the majority received
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Figure 2. Kaplan-Meier curves for (A) progression-free survival and (B) overall survival after initiation of platinum-based chemotherapy in patients
with squamous differentiation and other histological variants.

Figure 3. Kaplan-Meier curves for overall survival after initiation of
platinum-based chemotherapy in patients with PUC and VUC with the
use of subsequent ICI therapy. PUC: Pure urothelial carcinoma; VUC:
variant urothelial carcinoma; ICI: immune checkpoint inhibitor.

Figure 4. Kaplan-Meier curves for overall survival after initiation of
platinum-based chemotherapy in patients with VUC with or without the
use of subsequent ICI therapy. VUC: Variant urothelial carcinoma; ICI:
immune checkpoint inhibitor.



gemcitabine plus cisplatin (47.2%), followed by
gemcitabine plus carboplatin (28.3%) and the combination
of methotrexate, vinblastine, doxorubicin, and cisplatin
(24.5%) (20). Conversely, the study by Epaillard et al., the
median PFS and OS of patients with VUC (n=37) were 7.3
and 21.6 months, respectively (21). However, they included
patients with non-UC or receiving first-line immunotherapy.
Furthermore, their study also did not compare patient
survival between VUC and PUC.

Gemcitabine plus cisplatin chemotherapy was developed in
three prospective clinical trials (3, 22, 23). The ORR was
49%-66%, and the median duration of PFS was approximately
8 months. Our cohort of metastatic VUC had a poor ORR
(33.4%) and a short duration of PFS (median=4.9 months)
compared with the results in previous clinical trials. Regarding
VUC’s sensitivity to chemotherapy, most of the previous
studies were mainly focused on patients treated with
neoadjuvant chemotherapy. In some reports, patients with
VUC showed a poorer response to neoadjuvant chemotherapy
than those with PUC (24-26), whereas in other reports, both

patient groups demonstrated a similar response (27-29). A
recent systematic review by Veskimae et al. showed that
neoadjuvant chemotherapy may be beneficial for patients with
micropapillary variant, plasmacytoid variant, sarcomatoid
variant, squamous differentiation, glandular differentiation,
and neuroendocrine differentiation (17). Although the
heterogeneity in VUC populations may affect the rate of
response to chemotherapy, VUC might harbor more aggressive
biological features in metastatic disease than in locally
advanced disease. Furthermore, the duration of efficacy of
platinum-based chemotherapy on metastatic VUC was short.

We previously reported that the proportion of histological
variants in cancer lesions is associated with survival outcomes
in a radical cystectomy cohort (9). The presence of histological
variant in UC by 80% or more was an independent predictor
of OS (hazard ratio=2.27; 95% confidence interval=1.15-4.49)
(9). Although examining the difference in the response to
chemotherapy according to histological variant proportion is
important, the extent of histological variants in metastatic
lesions is difficult to identify.
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Table III. Univariate and multivariate analyses for progression-free survival. 

Univariate Multivariate

Variable Comparison HR (95% CI) p-Value HR (95% CI) p-Value

Age Continuous 0.99 (0.98-1.02)                     0.895                                    
Sex Female vs. male 1.21 (0.79-1.86)                     0.375                                    
ECOG PS ≥1 vs. 0 2.27 (1.52-3.39)                   <0.001 2.38 (1.58-3.59)                  <0.001
Hemoglobin <10 g/dl vs. ≥10 g/dl 1.50 (0.93-2.42)                     0.093                                    
Liver metastasis Presence vs. absence 2.93 (1.55-5.54)                     0.001 2.39 (1.14-4.99)                    0.021
No. of metastatic sites ≥2 vs. 1 1.73 (1.16-2.56)                     0.007 1.41 (0.89-2.22)                    0.134
Platinum agent Carboplatin vs. cisplatin 1.17 (0.72-1.89)                     0.531                                  
Histologic type VUC vs. PUC 1.62 (1.09-2.41)                     0.015 1.79 (1.19-2.69)                    0.005

ECOG PS: Eastern Cooperative Oncology Group performance status; VUC: variant urothelial carcinoma; PUC: pure urothelial carcinoma; HR:
hazard ratio; CI: confidence interval.

Table IV. Univariate and multivariate analyses for overall survival. 

Univariate Multivariate

Variable Comparison HR (95% CI) p-Value HR (95% CI) p-Value

Age Continuous 1.00 (0.98-1.02)                     0.824
Sex Female vs. male 1.19 (0.78-1.82)                     0.428
ECOG PS ≥1 vs. 0 2.66 (1.79-3.96)                   <0.001 2.97 (1.95-4.52)                  <0.001
Hemoglobin <10 g/dl vs. ≥10 g/dl 2.45 (1.58-3.81)                   <0.001 2.10 (1.32-3.35)                    0.001
Liver metastasis Presence vs. absence 2.88 (1.52-5.45)                     0.001 2.04 (1.29-4.22)                    0.035
No. of metastatic sites ≥2 vs. 1 1.99 (1.34-2.95)                   <0.001 2.21 (1.37-3.58)                    0.001
Platinum agent Carboplatin vs. cisplatin 1.09 (0.59-1.66)                     0.980
Histologic type VUC vs. PUC 1.73 (1.06-2.12)                     0.027 1.64 (1.08-2.48)                    0.020

ECOG PS: Eastern Cooperative Oncology Group performance status; VUC: variant urothelial carcinoma; PUC: pure urothelial carcinoma; HR:
hazard ratio; CI: confidence interval.



In 2022, we conducted a multicenter retrospective study
showing the survival outcomes of ICI therapy in patients with
chemotherapy-resistant VUC (14). Interestingly, the OS from
the start of pembrolizumab therapy exhibited no significant
differences between the PUC and VUC groups. The response
to pembrolizumab might be beneficial for VUC. In fact, our
current study showed no significant differences between the
PUC and VUC groups with respect to the OS from the start
of first-line chemotherapy in patients receiving subsequent
ICI therapy (avelumab or pembrolizumab).

This study has certain limitations, such as its retrospective
non-randomized design and small sample size. Moreover, the
regimens of chemotherapy were not uniform, with most
patients receiving gemcitabine plus cisplatin and others
received gemcitabine plus carboplatin. However, PFS and
OS showed no significant differences between these two
platinum agents. Some PUC and VUC diagnoses were based
on a radical surgery specimen, whereas others were solely
based on a small biopsy specimen. The limited number of
patients in our cohort also did not allow for comparison
according to the VUC subtype in terms of response to
platinum-based chemotherapy. 

Despite these limitations, our data suggest that VUC has a
more aggressive behavior after the initiation of first-line
platinum-based chemotherapy than PUC in metastatic
disease. Furthermore, the use of subsequent ICI was found to
play a crucial role against VUC. Recently, we reported that
enfortumab vedotin monotherapy as a third-line therapy for
patients with metastatic disease was effective regardless of
histological subtypes (30). Thus, early sequential therapy
from platinum-based chemotherapy to ICI therapy or
enfortumab vedotin monotherapy may be recommended to
patients with metastatic VUC. We suggest a rapid switch to
pembrolizumab therapy by early detecting patients showing
PD with bi-monthly imaging evaluation. Considering the
median duration of PFS was 4.9 months for VUC, the optimal
timing for switching from platinum-based chemotherapy to
avelumab maintenance therapy might be considered around
cycle four. We believe that our study will facilitate sequential
systemic treatment without delay for patients with VUC. 

Conclusion

Although the response of metastatic VUC to platinum-based
chemotherapy was not inferior to that of PUC, VUC had
progressed faster. The presence of VUC was an independent
predictor of mortality after initiation of first-line
chemotherapy in metastatic disease.
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