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Objective: To investigate the clinical characteristics and prognosis of patients with rare
histological variants of bladder cancer (RHV-BC) in China.

Materials and Methods: Patients diagnosed as bladder carcinoma with RHV in our center,
from March 2009 and April 2019, were included. The univariate and multivariate COX
regression model were used to evaluate the association between clinical characteristics and
overall survival (OS).

Results: A total of 54 (1.4%) patients with RVH-BC were identified from 3803 potential
patients with bladder cancer. The RHV classifications included micropapillary variant
(MPYV), sarcomatoid variant (SAV), neuroendocrine variant (NEV), nested variant (NV),
plasmacytoid variant (PCV), and lymphoepithelioma-like variant (LEV), which were found
in 19, 18, seven, six, three, and one patient, respectively. The mean of recurrence-free
survival (RFS), cancer-specific survival (CSS), and OS of patients were 18.8 months, 37.0
months and 36.0 months, respectively. The multivariable analyses indicated that metastasis
and T >2 were independent risk factors of OS. Besides, 84.4% (27/32) of patients who were
receiving intravesical therapies (IVT) suffered recurrence. Patients with adjuvant chemother-
apy (AC) had a recurrence rate of 64.7% (11/17).

Conclusion: T>2 and metastasis were independent risk factors of OS in patients with RHV-
BC. Considering a high recurrence following transurethral resection of bladder tumor
(TURBT) and IVT, early radical cystectomy (RC) might be performed for patients with
RHV-BC.

Keywords: bladder cancer, histologic variants, prognosis, overall survival

Introduction

Bladder cancer is the second most common urologic malignance, the prognosis has
been improved over the past decades." However, it was found that patients with
histological variants (HV) of bladder cancer had a worse prognosis than those
without HV.** The two most common histological variants, squamous variant and
glandular variant, with a proportion of approximately 20% in all bladder cancer
cases, have been discussed widely.* But there were few studies focusing on other
variants with much lower incidence, including micropapillary variant (MPV),
sarcomatoid variant (SAV), neuroendocrine variant (NEV), nested variant (NV),
plasmacytoid variant (PCV), and lymphoepithelioma-like variant (LEV), which
were collectively named as rare histological variants of bladder cancer (RHV-BC)
here.
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Since the World Health Organization (WHO) updated
the classifications of urothelial carcinoma in 2016 to high-
light the importance of an accurate diagnosis of bladder
cancer, the proportion of HV in bladder cancer has
obviously increased.*> Recently, HV was found to be
generally associated with worse outcomes and more
often upstaged after radical cystectomy (RC) than those
without HV.>® Intravesical therapies (IVT), including
bacillus Calmette-Guérin (BCG) and chemotherapeutic
drugs, have been proved effective to prevent or prolong
the recurrence in patients with non-muscle invasive blad-
der cancer (NMIBC) without HV.”* However, some stu-
dies reported that patients with MPV receiving IVT had
a worse outcome than early RC.? Sui et al*'° reported that
neither neoadjuvant chemotherapy (NAC) nor adjuvant
chemotherapy (AC) improved the overall survival (OS)
of patients with MPV or SAV. On the other hand, several
studies investigated the prognostic factors of RHV-BC.
A higher proportion of locally advanced disease and lym-
phovascular invasion (LVI) were associated with MPV-
BC.'"!'? However, few studies have paid attention to
other subtypes of RHV-BC. Therefore, the present study
was conceived and aimed to investigate the clinical char-
acteristics and prognostic factors of patients with RHV-BC
in our center.

Materials and Methods

Patient Inclusion

After being approved by the Institutional Review Board,
we used the database of our center to identify potential
with RHV-BC between March 2009 and
April 2019. The main clinical information, including age,

patients

gender, smoking history, and radiology were collected.

Pathological Evaluation

All cases were diagnosed by experienced pathologists who
specialized in urology. Based on the 2016 WHO classifi-
cation of bladder cancer, histological variants included
MPV, SAV, NEV, NV, PCV, and LEV, excluding squamous
different
percentages of VH driving the same outcomes, we defined

variant and glandular variant. Due to
RHV-BC as any RVH appeared in specimen.'’> Tumor
stage, lymph node (LN) invasion, metastasis, and LVI
were evaluated according to the 2016 American Joint
Committee on Cancer (AJCC) TNM staging system, and
tumor grade was referred to the 2016 WHO grading

14
system. >

Patients were followed up either by phone or face-to-
face interview. All patients diagnosed with metastasis were
identified by Positron Emission computed Tomography
(PET-CT). OS was defined as the time from the date of
surgery to death due to any cause. Recurrence-free survi-
val (RFS) was defined as the time from the date of surgery
to local or distant recurrence. Cancer-specific survival
(CSS) was defined as the time from the date of surgery
to the date of death from bladder cancer.

Statistical Analyses

The univariate and multivariate analysis were performed
to investigate the association between potential factors and
the prognosis. Kaplan-Meier analysis was employed to
show the survival situation for patients with RHV-BC.
All statistical analyses were processed by SPSS Version
25.0 (IBM, Armonk, NY, USA). A P<0.05 was considered
to be statistically significant.

Results

Clinical Characteristics

A total of 3803 potential patients with bladder cancer were
screened and, finally, 54 patients were identified with
a rate of 1.4%. Forty-four males and ten females were
included with a mean age of 66.5 years old. Hematuria
was detected in 49 patients (47 with gross hematuria and
two with microscopic hematuria). Among 12 patients with
metastasis, tumor was metastasized to bone (n=5), lung
(n=4), liver (n=1), and nasopharynx (n=1), while two
patients had multiple metastases (one with metastases of
bone, lung, and colon, the other with metastases of bone,
rectus abdominis muscle, and liver). Other clinical char-
acteristics are presented in Table 1.

Management and Prognosis

Transurethral resection of bladder tumor (TURBT) was
performed among all patients for initial diagnosis or treat-
ment. Thirty-two patients received IVT of epirubicin.
Three of them only underwent immediate instillation
after TURBT, while the others finished a total of 12 IVT
with mild complications. RC was performed in 31 patients,
and a positive surgical margin (PSM) was found in
a patient with MPV-BC. Twenty-three patients received
AC of GC (gemcitabine, cisplatin), six of them were
diagnosed with metastasis before surgery. The number of
AC circles depended on the response and physical status
of patients.
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Table | The Clinical Characteristics of Patients with RHV-BC
Total MPV SAV NEV NV PCV LEV
(n=54) (n=19) (n=18) (n=7) (n=6) (n=3) (n=1)

Age (years, MeanSD) 66.5t13.5 71.1+85 64.8+11.9 59.949.1 | 67.7114.2 57.3t4.7 77
Gender

Male 44 17 13 6 4 3 I

Female 10 2 5 | 2 0 0
Smoking history

Yes 19 7 5 5 | | 0

No 35 12 13 5 2 I
Hematuria

Yes 49 17 17 7 5 2 |

No 5 2 | | | 0
WHO grade

High 45 15 15 7 4 3 |

Low 9 4 3 2 0 0
Tumor size*

23 cm 44 12 17 7 5 2 |

<3 cm 10 7 | | | 0
Tumor numbers

Multiple 25 8 9 3 5 0 0

Single 29 Il 4 | 3 |
T stage

T<2 32 12 10 5 2 2 0

T2 22 7 7 | |
N stage

NO 13 4 3 | 4 0 |

N=| 4] 15 15 6 2 3 0
Metastasis

Yes 12 4 4 0 3 0 |

No 42 15 14 7 3 3 0
LVI

Yes 17 5 4 3 4 0 |

No 37 14 14 4 2 3 0

Note: *For multiple tumors, the diameter of the largest tumor was regarded as tumor size.

The mean follow-up was 25.8 months with a range of
12—84 months. The mean of RFS, CSS, and OS were 18.8
months, 37.0 months, and 36.0 months, respectively. And
the single Kaplan—Meier curves of RFS, CSS, and OS are
displayed in supplementary Figure 1. Recurrence was
detected in 81.0% (34/42) of patients who had not been
diagnosed with metastasis at first. In detail, 27 of 32

(84.4%) patients undergoing transurethral resection of blad-
der cancer (TURBT) and intravesical therapies (IVT) suf-

fered recurrence, with a mean time to recurrence of 9.5

months. A total of 17 patients, without metastasis at initial
diagnosis, received adjuvant chemotherapy (AC) after radi-
cal cystectomy (RC) and 11 of them (64.7%) experienced
recurrence, with a mean time to recurrence of 10.4 months.
Other detailed information can be seen in Figure 1.

Univariable and Multivariable Cox

Regression Analyses Outcomes
The univariable analysis showed that age (>60 years old),
T>2, N>1, LVI, WHO high grade, multiple tumors, and
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Total MPV SAV NEV NV PCV LEV
AC 23 8 9 3 2 0 1
Death number 33 1 14 3 4 0 1
RFS (month, mean + SD) 18.8+3.9 21.3+54 28.2+9.6 8.7+2.3 7+1.7 2 NA
CSS(month, mean + SD) 37.1+5.0 22.1+4.5 29.4+8.8 8.7+2.3 7+1.7 2+1.2 3
OS (month, mean + SD) 36.0+4.6 39.5+7.9 31.0+5.8 21.1+25 22.7+10.2 NA 3

Figure | The management and prognosis of patients with RHV-BC.

metastasis were associated with worse OS for patients with
RHV-BC (all P<0.05). The multivariate COX regression
model indicated that metastasis (hazard ratio [HR]=2.97,
95% CI=1.03-8.52; P=0.04) and T>2 (HR=3.66, 95%
CI=1.36-9.84; P=0.01) were independent risk factors of
RHV-BC (Table 2).

Discussion

The present study reported an incidence of 1.4% of RHV-
BC in all urothelial carcinoma of bladder, which was
inconsistent to the finding by Moschini et al® with a rate
of 1.6%. And the largest two subtypes are MPV-BC and
SAV-BC. Morphologically, MPV-BC consists of small

nests and aggregates of tumor cells within lacunae without
vascular cores.* The appearance of MPV independently
predicted a worse increased risk of death.> With the feature
SAV-BC
mesenchymal transition from the urothelial to the sarco-

of spindled cells, shows an epithelial-to-
matoid morphology.'® The detection of SAV-BC generally
portends a poor prognosis based on a more advanced stage
at diagnosis and worse OS."°

Patients with RHV-BC had a higher proportion of
advanced stage and worse prognosis than those with pure
bladder cancer.” It is critical to make decisions upon the
management. Although BCG instillation is recommended

as the first-line treatment for bladder cancer, a low response

Table 2 Univariate and Multivariate Analysis of the Association of Different Factors with OS

Characteristics Univariate Analysis Multivariate Analysis
HR 95% CI P-value HR 95% CI P-value

Age (>60 years old) 0.39 0.18-0.87 0.02 0.62 0.24-1.60 0.32
Gender (male) 0.98 0.38-2.60 0.98 - - -
WHO high grade 2.84 1.02-7.87 0.05 1.76 0.56-5.53 0.34
Smoking history 0.82 0.40-1.70 0.60 - - -
T2 5.76 2.62-12.65 <0.001 3.66 1.36-9.84 0.0l
N=| 7.00 3.14-15.64 <0.001 3.40 0.79-14.59 0.10
Metastasis 727 3.19-16.54 <0.001 297 1.03-8.52 0.04
LI 7.00 3.14-15.64 <0.001 2.89 0.20-5.87 0.87
Multiple tumors 2.50 1.24-5.05 0.01 1.50 0.68-3.30 0.31
Tumor size (23 cm) 2.69 0.82-8.81 0.10 - - -

submit your manuscript

9638

Dove

Cancer Management and Research 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Li et al

rate was detected in those with MPV, SAV, and PCV-BC.%-1¢
Studies indicated that early RC might be a better choice for
T1 MPV-BC because of a higher CSS than BCG.”'” IVT
with chemotherapeutic drugs was just reported in a few
studies.*'? Sui et al'® reported that patients with SAV-BC
did not benefit from IVT following TURBT over TURBT
alone. Our study also found a high recurrence rate of 84.4%
among patients receiving IVT of epirubicin, which might
indicate that early RC should be performed for patients with
RHV-BC. Unfortunately, AC could not improve the prog-
nosis of patients with HV according to the study by Berg

etal.'s

We also found a recurrence rate of 64.7% in patients
with AC. This result may be explained by gene mutation
(TP53 and RBI mutation) and RNA expression (InRNA
LBCS, miR-296), which were identified in RHV-BC and
associated with chemoresistance'® ' Besides, although
neoadjuvant chemotherapy (NAC) was recommended for
eligible patients with muscle invasive bladder cancer, it
could not benefit the prognosis of MPV and SAV.”'® And
no patients received NAC in the present study.

On the other hand, many studies attempted to find
critical risk factors of prognosis. Age, female, American
Society of Anesthesiologists (ASA) score, T stage, LVI,
N stage, and metastasis were identified as independent
predictors of patients with pure bladder cancer.**** In this
study, metastasis was detected in 12 patients when initially
diagnosed with RVH-BC and was confirmed as an indepen-
dent risk factor of OS, which was consistent with the study
by Lobo et al.** One 34-year-old patient was found with
SAV-BC and multiple metastases in bone, colon, and lung
by PET-CT, and died within 3 months. Muscle invasive
bladder (MIBC) or T>2 was
a predictor of worse prognosis than NMIBC, and the indi-
cation for performing RC."*** For patients with RHV-BC,
T>2 was related to a shorter OS based on the univariable

cancer regarded as

and multivariable analysis. Besides, it was found that LN
invasion was associated with a high recurrence rate and low
survival rate for patients with pure bladder cancer.®® As for
HV-BC, Koguchi et al* reported that lymph node (LN)
invasion was an independent risk factor of worse OS. And
the LN invasion was related with the alteration of RHV-BC
in gene (7P53 and RBI mutation), RNA expression
(DANCR, Ki67 mRNA), and cellular factors (VEGF-C,
CK7).2"*2% We had the same conclusion among patients
with RHV-BC, but only on the basis of univariable analysis,
not multivariable analysis. This was probably due to
a limited sample size. LVI was an important index in the
pathological evaluation and was related to worse prognosis

in patients with pure bladder cancer.”” But our study did not
find a significant result in RHV-BC. Several studies
reported LVI was commonly observed in MPV-BC with
advanced T stages and it was associated with poor prog-
nosis, while none of these studies indicated LVI as an
independent risk factor of OS according to multivariable
analysis.'*>%*! Similarly, a study enrolling 729 cases with
HV did not show that LVI was an independent risk factor of
overall mortality.® It was found that tumor grade did not
influence the prognosis of MPV-BC according to the study
by Vourganti et al.** In the present study, the multivariable
analysis indicated that high and low grade tumors had the
same OS in patients with RHV-BC. It is noticed that all
RHV-BC should be managed as high grade tumors regard-
less of tumor grade, which was consistent with the guide-
lines of the European Association of Urology (EAU).>

There are several limitations in the present study. First,
this is a single-center, retrospective study based on
a hospital information system. The bias of data might be
noticed. Second, because of the limited sample size, espe-
cially some subtypes of RHV-BC, no comparison among
different subtypes could be performed. Besides, the effect
of management was not included, mainly due to the vari-
ety of groups. However, detailed information was col-
lected and presented to provide a comprehensive view on
the principle characteristics of RHV-BC.

Conclusion

With a low incidence, RHV was likely seen in elder patients.
MPV and SAV were the most common two subtypes of
RHV. T>2 and metastasis were independent risk factors of
OS in patients with RHV-BC according to multivariable
analyses. Considering a high recurrence following TURBT
and IVT, early radical cystectomy might be performed for
patients with RHV-BC. More studies with larger sample
sizes are called for providing more higher level of evidence.

Abbreviations

RHV-BC, rare histological variants of bladder cancer;
MPV, micropapillary variant; SAV, sarcomatoid variant;
NEV, neuroendocrine variant; NV, nested variant; PCV,
plasmacytoid variant; LEV, lymphoepithelioma-like var-
iant; AC, adjuvant chemotherapy; CI, confidence interval;
CSS, cancer-specific survival; DANCR, differentiation
antagonizing non-protein coding RNA; RC, radical
cystectomy; RFS, recurrence-free survival; HR, hazard
ratio; IVT, intravesical therapies; IncRNA, long noncoding
RNAs; LVI, lymphovascular invasion; NA, no applicable;
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OS, overall survival; SD, standard deviation; TURBT,
transurethral resection of bladder tumor; VEGF-C, vascu-
lar endothelial growth factor C; WHO, World Health
Organization.
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