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Abstract: Urothelial carcinoma differentiates into variant histological subtypes in approximately 25% of
cases. Since every histological variant has unique characteristics, including metastatic potential, expression
of immunotherapy targets, and susceptibility to radiation or chemotherapy, every variant offers a unique
diagnostic and therapeutic challenge. However, since any single variant is relatively rare, there is a risk
of missed pathological diagnosis and sub-optimal clinical management. Ensuring awareness among
pathologists and wide-spread familiarity with the nuances of variants among urologists is therefore essential.
Additionally, variant histologies may act as an intermediate between classical clinicopathological staging
of bladder cancer and evolving molecular classification. Therefore, this review aims to provide a brief
overview of the diagnostic, prognostic, and therapeutic implications of each variant histologic subtype.
Despite the development of standardized diagnostic criteria, the diagnosis of variant histologies continues
to pose a challenge and results in significant interobserver variability. The prognosis of any single variant
is poorly studied. However, squamous and glandular differentiation are thought to have little effect on
prognosis while micropapillary, sarcomatoid, plasmacytoid, and small cell carcinomas are associated with
a poor prognosis. Although evidence surrounding therapeutic strategies is sparse, management guidelines
have been developed for variant histologies, which are often treated more aggressively than pure urothelial
carcinoma. For example, the presence of variant histology warrants radical cystectomy in patients with T1
disease. Recommendations surrounding neo-adjuvant chemotherapy and radiation therapy also differ with
each variant. As new treatments emerge for advanced bladder cancer, studying outcomes in each variant will
become critical. Since prognosis and management hinge on the presence of variant histologies, accurate
diagnosis and a thorough understanding of these variants are imperative for optimal management of

urothelial carcinoma.
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Introduction Although any single variant may be considered relatively

The propensity of urothelial carcinoma of the bladder to rare, together they make up a significant subset of patients.

differentiate along divergent histologic paths has been It is therefore essential that the practicing urologist be

recognized for many years. Approximately 25% of bladder
tumors harbor variant histology, which can offer unique
diagnostic and therapeutic challenges that are critical to
the optimal management of bladder cancer overall (1,2).
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facile with the evolving nuances of these different entities.
Furthermore, in an era of evolving molecularly targeted
therapy, variant histology is a bridge between classic

clinicopathologic characterization of bladder cancer and the
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Figure 1 The World Health Organization (WHO) 2016

classification of urothelial tract tumors.

advancing molecular classification of bladder cancer.

The histologic classification of bladder cancer follows
the World Health Organization (WHO) classification of
tumors of the urinary tract (2,3). The language used to
describe conventional bladder cancer has evolved from the
more traditional term “transitional cell carcinoma” to the

¢

now more commonly used term “urothelial carcinoma”
(2,3). “TIransitional cell” describes the morphology of
the urothelium, but transitional cells can also be found
in other anatomic locations, so that “urothelial” is more
specific to the genitourinary tract. Urothelial carcinoma
with variant histology describes any morphologic variant
of conventional urothelial carcinoma that is believed to be
derived from urothelial carcinoma and is typically admixed
with conventional urothelial carcinoma in the same tumor.
This can be delineated from non-urothelial carcinomas,
such as squamous cell carcinoma and adenocarcinoma,
which also grow in the bladder but are not derived from
urothelial carcinoma and have a distinct biology (Figure I).
Neuroendocrine tumors of the bladder represent a gray
area. They are classified as non-urothelial even though
they are widely believed to result from de-differentiation
of urothelial carcinoma and are molecularly similar to
urothelial carcinoma (4,5). Neuroendocrine bladder cancer
has therefore been included as a variant in this review.
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The objective of this review is to highlight the important
diagnostic, prognostic and therapeutic implications of the
most commonly encountered variant histologies in bladder
cancer. For a more comprehensive review the reader is
referred to the recent Société Internationale d’Urologie
(SIU) International Consultation on Urological Diseases
(ICUD) review of bladder cancer pathology (6).

Diagnostic implications

Variant histology is so common in bladder cancer that
it is critical for the pathologist always to be thinking of
these variants when evaluating histologic sections of a
bladder tumor. Awareness of the different variants is the
first challenge, especially for the pathologist not focused
on genitourinary pathology, who is more likely to miss
a variant (7). There is a high interobserver variability
in the assessment of histologic variants, so that even
expert genitourinary pathologists will frequently provide
disparate reports (8). Moreover, despite attempts to
develop standardized criteria, much subjectivity remains in
the determination of histologic variants (2,8). Additional
challenges for the pathologist include the fact that most
variants are present only in a minority of any given tumor,
and there is often a discrepancy between the histology from
the transurethral resection and from radical cystectomy.
Terminology for variant histology in bladder cancer
is also critical, especially for the clinician not focused on
bladder cancer. Education of the urologist is essential,
since the terms used to describe variant histologies maybe
either under-recognized or misinterpreted. A term such
as “micropapillary” may be misconstrued to be relatively
benign since “papillary” itself is a favorable feature in
bladder cancer. “Plasmacytoid” is not a new term, but it
has replaced “signet ring” carcinoma in the conventional
terminology used by urologists and pathologists, and its
grave impact on prognosis should not be overlooked.
“Signet ring” is also used in the context of mucin-producing
adenocarcinoma, especially in the gastrointestinal tract, but
urothelial plasmacytoid carcinoma lacks extracellular mucin
and represents a distinct entity. The terms “small cell” and
“neuroendocrine” carcinoma are used interchangeably in
bladder cancer, which in many cases is justified. However,
“neuroendocrine” generally refers to a broader classification
that includes large cell neuroendocrine bladder cancer
and some benign entities such as paraganglioma. Large
cell neuroendocrine bladder cancer is much rarer and is
managed like small cell neuroendocrine carcinoma due to
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the absence of evidence suggesting it should be managed
differently.

Squamous and glandular differentiation

Squamous differentiation can be prominent enough that it
is difficult to distinguish this entity from true squamous cell
carcinoma. When there is any doubt, retained expression
of GATA-3 or uroplakin can help confirm the diagnosis
of urothelial carcinoma with squamous differentiation (9).
Glandular differentiation, on the other hand, is less
common and is less likely to be mistaken for primary or
metastatic adenocarcinoma.

Micropapillary carcinoma

Micropapillary carcinoma has garnered the most attention
of the variant histologies over the past several years, and
may therefore be more familiar to many pathologists than
some other variants. Micropapillary bladder cancer is
characterized by tight clusters of high-grade tumor cells that
lack a fibrovascular core and are surrounded by retraction
spaces (10,11). However, there is no consensus on strict
criteria for determining micropapillary carcinoma, and the
subtleties of borderline cases make detection challenging.

Sarcomatoid

Sarcomatoid bladder cancer is characterized by a histologic
appearance that resembles an intermediate between a true
epithelial carcinoma and a sarcoma. It expresses hallmark
epithelial markers, but at the same time demonstrates high-
grade spindle cell morphology. Sarcomatoid urothelial
carcinoma expresses mesenchymal markers such as
ZEBI1 and TWIST]I that indicate that it has undergone
epithelial-to-mesenchymal transition, which is a potential
pathogenic mechanism of sarcomatoid differentiation (12).
Carcinosarcoma is a separate entity on the spectrum
between urothelial carcinoma and true sarcoma (13). It
represents an admixture of urothelial carcinoma with true
sarcomatous elements. Both sarcomatoid carcinoma and
carcinosarcoma must be distinguished from true sarcoma.

Small cell/neuroendocrine

Neuroendocrine tumors can occur in different tissues,
including especially the gastrointestinal tract where they
originate from cells that have both a nerve-like appearance

© Translational Cancer Research. All rights reserved.

6567

and also contain secretory granules like endocrine cells.
Neuroendocrine tumors can be either well differentiated
(e.g., paraganglioma) or poorly differentiated, and the
latter can be either small cell or large cell. When the
morphology is not clear, immunohistochemistry for
classic neuroendocrine markers such as chromogranin and
synaptophysin is used for confirmation of the diagnosis.

Plasmacytoid

Plasmacytoid urothelial carcinoma represents a particularly
aggressive histologic variant (14). This is the subtype,
for example, that can cause a linitis plastica-like diffuse
infiltration of the bladder wall and it is often associated
with peritoneal carcinomatosis. The name plasmacytoid
is derived from the appearance of the cells in the tumor
that resemble the B cells of the immune system. The
abundant cytoplasm and eccentric nuclei in plasmacytoid
carcinoma have given rise to the alternative name “signet
ring” carcinoma for this variant. One common underlying
molecular feature of plasmacytoid urothelial carcinoma,
which was observed in 84% of cases in one series, is the
loss of E-cadherin expression by immunohistochemistry
which is explained by a truncating mutation or by promoter
hypermethylation of the CDHI gene (15). E-cadherin is
a cell adhesion molecule that also serves as a prototypical
marker of epithelial differentiation. It is therefore logical
that loss of E-cadherin leads to the discohesive, invasive,
and metastatic plasmacytoid carcinoma.

Nested variant

The nested variant of bladder cancer is noteworthy
due to its relatively benign appearance. It is recognized
by characteristic small solid nests of benign appearing
neoplastic cells that can be difficult to differentiate from
von Brunn’s nests. The key with the nested variant is to
recognize its malignant potential (16). There is no evidence
that it behaves clinically any different than conventional
urothelial carcinoma and there is no evidence to adjust
treatment based on this histology.

Future paradigms in diagnosis of bladder cancer variants

Two advances could impact the classification of bladder
cancer beyond histologic variants. Firstly, molecular
classification could offer insight into the biological
differences reflected in the aberrant histomorphology.
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Molecular patterns could also be used to delineate a more
refined classification of disease. Building on the RNA-
based molecular classification of urothelial carcinoma, the
most prominent example of the convergence of histology
and molecular characterization lies in the identification
of a neuroendocrine-like subtype of bladder cancer. This
subtype maintains a conventional urothelial appearance
but has a neuroendocrine gene expression and a very poor
prognosis consistent with true neuroendocrine bladder
cancer (17-19).

Molecular evaluations have shown clear differences
between the histologic subtypes, although this has not
been used for disease classification. E-cadherin loss in
plasmacytoid carcinoma, for example, has already been
discussed. Micropapillary carcinoma similarly has frequent
HER2/ErbB2 amplification, but this is observed also in
conventional urothelial carcinoma and may not be useful for
classification (20,21). Gene expression analysis has revealed
that micropapillary carcinoma develops along a luminal
pathway and is characterized by the activation of miR-296
and RUVBLI target genes (22).

The other major advance that could improve
differentiation between histologic variants is the clinical
adoption of artificial intelligence (AI). A recent paper
demonstrates that Al can be used to distinguish the
molecular subtypes of bladder cancer (12). Al is dependent
on a large sample size and it will require cooperation of the
bladder cancer research community to assemble enough
cases with variant histology to be able to use this technology
moving forward.

Prognostic implications

Many studies have assessed the prognostic importance of
variant histology, and globally variant histology can be
considered an adverse risk feature (23,24). Since tumors
with variant histology often present with higher stage, it is
essential to assess prognosis after correcting for stage (25).
Unfortunately, clinical staging of bladder cancer is poor and
the published results are therefore often disparate.

The relative impact of variant histology on clinical
outcomes needs to be considered in specific disease states.
Most of the literature has focused on the non-metastatic
muscle invasive setting, especially after radical cystectomy.
Without much evidence there is also some consensus that
variant histology portends a poor prognosis in the non-
muscle invasive T1 setting. In the metastatic setting there is
less consensus and less evidence about impact on treatment
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and outcomes. Clinical trials for locally advanced and
metastatic urothelial carcinoma typically exclude patients
with more than 50% variant histology.

Squamous and glandular differentiation appear to
have little impact on prognosis. Some series report
inferior outcomes while others report equal outcomes
to conventional urothelial carcinoma (26-28). Some
of this variability is likely related to the threshold for
detection of squamous differentiation which varies widely
in the literature. The other variants, including especially
micropapillary, sarcomatoid, plasmacytoid and small cell
carcinoma are associated with higher stage disease, a higher
risk of recurrence and progression, and decreased cancer
specific and overall survival (29).

Treatment implications

It remains unclear whether the proportion of tumor that is
involved with the variant histology has real clinical impact,
and whether treatment should be based on the proportion
of variant histology. The consensus has evolved that any
portion of variant histology should lead the tumor to be
treated as if it were that variant. The one exception is
perhaps in the metastatic and locally advanced setting where
patients are often excluded from trials only if more than
50% of the tumor represents variant histology.

Although the evidence is sometimes lacking, there are
clear guidelines on the management of variant histologies in
bladder cancer. A recent consensus statement was published
from an international collaboration of 113 bladder cancer
experts under the auspices of the European Association of
Urology-European Society of Medical Oncology Guidelines
Committees (30). Nonetheless, some controversies also
remain. Squamous differentiation, glandular differentiation,
and nested variant do not require any modifications
to management compared to conventional urothelial
carcinoma. Implications of the other subtypes for treatment
will be discussed in the following according to disease state.

Non-muscle invasive bladder cancer

With the general belief that variant histology is an adverse
pathologic feature that increases the risk of under-
staging and is associated with poor disease outcomes,
there is consensus amongst bladder cancer experts
that any T1 tumor with variant histology should be
considered for immediate cystectomy if the patient is fit
for cystectomy. There is little evidence about the efficacy
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Figure 2 Management of non-muscle invasive bladder cancer with variant histology. TURBT, transurethral resection of bladder tumor;

BCG, Bacillus Calmette-Guerin.

of Bacillus Calmette-Guerin (BCG) in this setting and the
recommendation is really based on a conservative approach
to minimize the risk to the patient. If the patient is not fit
for cystectomy or declines cystectomy, an aggressive repeat
transurethral resection of bladder tumor (TURBT) is
recommended but the value of BCG is unknown.

The best evidence for immediate cystectomy for T'1
variant histology has been reported in the context of
micropapillary urothelial carcinoma. One single institutional
series of 66 patients demonstrated that patients had better
5-year disease-specific survival with immediate cystectomy
(100%) compared to treatment with BCG followed by
possible salvage cystectomy (60%) (31). On the other hand,
in another series of 36 patients, the disease-specific survival
at 5 years was 75% in BCG-treated patients and 83% after
radical cystectomy (P=0.9) (32). An analysis of 430,000
bladder cancer patients in the National Cancer Database
identified 869 patients with micropapillary bladder cancer
and compared outcomes of those treated with bladder-
preserving surgery or radical cystectomy (33). There was
no survival difference between the 2 cohorts. Although
the evidence is weak, a survey of urologists indicated that
most recommend immediate cystectomy in patients with
micropapillary T1 bladder cancer (31).

T1 small cell carcinoma represents a unique entity, as
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systemic chemotherapy followed by radical cystectomy
or radiotherapy is the suggested standard therapy. The
management of T'1 bladder cancer with variant histology is
summarized in Figure 2.

Muscle invasive bladder cancer

Variant histology could potentially impact two key clinical
decisions in the management of muscle invasive bladder
cancer: (I) consideration of radiotherapy as a standard
alternative to radical cystectomy, and (II) the use of
neoadjuvant chemotherapy.

Due to a paucity of evidence, radical cystectomy is
often preferred to radiotherapy for muscle invasive variant
histology other than squamous/glandular differentiation.
In the Massachusetts General Hospital experience, only 16
of 303 patients treated with trimodal therapy had variant
histology other than squamous/glandular differentiation,
and variant histology did not correlate with outcome (34).
In principle, we would expect squamous and glandular
components to be radiation-sensitive. Furthermore,
small cell carcinoma is known to be highly radiosensitive,
and small cell carcinoma of the lung is routinely treated
with radiation. There should be equipoise around the
role of radical cystectomy versus radiation therapy after
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chemotherapy for localized small cell carcinoma (35,36).
The predominant risk of recurrence is systemic and both
treatments are likely to provide similar local control.
However, we know nothing about differential effects of
surgery versus radiation for micropapillary, plasmacytoid, or
sarcomatoid urothelial carcinoma.

Although it is clear that variant histology leads to an
adverse prognosis and an increased risk of upstaging,
which would imply that these patients warrant treatment
intensification with neoadjuvant chemotherapy, it is
not clear that cisplatin-based chemotherapy is effective
against variant histology and there is therefore a risk of
disease progression during potentially futile neoadjuvant
chemotherapy which could negatively impact outcomes (37).

Squamous or glandular differentiation may be a
favorable risk feature in patients receiving neoadjuvant
chemotherapy prior to radical cystectomy. In the landmark
S8710 trial, squamous and/or glandular differentiation
was associated with a worse prognosis compared to
conventional urothelial carcinoma in patients undergoing
radical cystectomy alone, but with a better prognosis in
patients treated with cisplatin-based chemotherapy before
cystectomy (38). This is consistent with the observation
that basal-like tumors, according to the RNA-based
molecular classification, also have a poor outcome without
neoadjuvant chemotherapy but perform as well as the most
favorable subtype when treated with chemotherapy (39).
Since primary squamous cell carcinoma is considered less
responsive to chemotherapy, it is important to highlight
that bladder cancer with squamous differentiation may be
more responsive.

There are three published series looking at the impact of
neoadjuvant chemotherapy in patients with muscle invasive
micropapillary bladder cancer. In 154 patients from the
National Cancer Database, neoadjuvant chemotherapy
was administered in 35, and 119 underwent immediate
cystectomy (40). The risk of extravesical extension was
reduced from 73% to 46% but there was no overall
survival benefit. The 5-year overall survival was 63 % which
compared to 71% in patients not receiving neoadjuvant
chemotherapy. In the second series of 40 patients with
muscle invasive micropapillary urothelial carcinoma who
received neoadjuvant chemotherapy, 15 (45%) were down-
staged to pT0, but there was no apparent overall survival
benefit (41). Finally, in the third series, neoadjuvant
chemotherapy appeared to improve survival in patients
with muscle invasive micropapillary bladder cancer only
in the absence of concomitant hydronephrosis (42).
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None of these series are large enough to anticipate that
a survival advantage would be expected with neoadjuvant
chemotherapy, especially in a retrospective analysis
with likely selection bias, but they do confirm that the
pathologic response of micropapillary urothelial carcinoma
to neoadjuvant chemotherapy appears to be similar to
conventional urothelial carcinoma.

Treatment algorithms for small cell carcinoma of the
bladder borrow from evidence-based algorithms for small
cell lung cancer (36,43). Chemotherapy is the mainstay of
treatment in lung because small cell carcinoma metastasizes
early but is highly chemosensitive. The paradigm for small
cell bladder cancer is therefore primary chemotherapy
followed by consolidative local therapy. The optimal
chemotherapy regimen is thought to be cisplatin/etoposide
because that is the standard in small cell lung cancer.

Small cell carcinoma is noteworthy for early metastasis
and a propensity to spread to bones and brain. As results,
staging should include a CT or MRI of the head and a bone
scan. There is not yet compelling evidence to administer
prophylactic brain radiation, as there is for small cell
carcinoma of the lung. In one series from MD Anderson
Cancer Center 50% of patients with T3-T4, node positive,
or metastatic bladder cancer had brain metastases (43).
There is therefore a trial underway at this center testing
prophylactic cranial irradiation in patients with > ¢T3b
disease.

The single arm PURE-01 trial testing systemic
administration of the immune checkpoint inhibitor
pembrolizumab prior to radical cystectomy for muscle
invasive bladder cancer included also patients with variant
histology, and therefore provides an early glimpse into
the relative benefit of immunotherapy in variant histology
compared to conventional urothelial carcinoma (44).
Thirty-four of 114 patients in this trial had a component
of variant histology, and 19 had >50% variant histology. A
broad spectrum of variants was represented. Downstaging
to < ypTINO was observed in 56% of pure urothelial
carcinoma, 67% of variant histology if it represented
<50% of the tumor, and 42% of variant histology if it
represented >50% of the tumor. However, responses were
only observed in patients with squamous differentiation
or lymphoepithelioma-like variant, and there were no
responses in any of the remaining nine patients with other
variants. More studies are required to explore the role of
immunotherapy in variant histologies.

The management of muscle invasive bladder cancer with
variant histology is summarized in Figure 3.
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Figure 3 Management of non-metastatic muscle invasive bladder cancer with variant histology.

Metastatic bladder cancer

Variant histology has up until now had few direct
implications for management of patients with metastatic
urothelial carcinoma. Conventional cisplatin or carboplatin-
based chemotherapy is administered to these patients and
second-line therapies including immunotherapy, fibroblast
growth factor receptor (FGFR)-targeted therapy and
enfortumab vedotin do not differentiate by histologic
variants (45,46). There is an absence of evidence regarding
the efficacy of all of these agents in patients with variant
histology, and they are therefore treated similarly to
conventional urothelial carcinoma.

One study of PD-L1 expression according to histologic
subtype found higher expression in sarcomatoid carcinoma
compared to conventional urothelial carcinoma, but
otherwise similar expression across subtypes (47). However,
PD-L1 expression has not correlated well with response to
immunotherapy in urothelial carcinoma.

The major trials of immune checkpoint inhibitors
in the post-platinum metastatic and locally advanced
setting included patients with <50% variant histology,
but the results for this subgroup have not usually been
reported specifically. The Keynote-045 trial comparing
pembrolizumab to chemotherapy in this disease state
reported on subgroup analysis that patients with mixed
histology (n=155) had greater relative overall survival
benefit with pembrolizumab [hazard ratio (HR) 0.58] than
patients with urothelial carcinoma (n=383; HR 0.80) (48).
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A single arm phase II trial testing nivolumab (anti-
PD-1) and ipilimumab (anti-CTLA4) in advanced
rare genitourinary cancers included five patients with
urothelial carcinoma of the bladder containing variant
histology, in addition to a larger subset of 14 patients with
primary adenocarcinoma or squamous cell carcinoma. In
a preliminary report two of three small cell cases had an
objective response, while the sole plasmacytoid tumor also
responded and the sole sarcomatoid tumor did not (49).

In a multicenter retrospective analysis of outcomes
after immune checkpoint blockade (mostly atezolizumab
and pembrolizumab) in 395 patients with advanced
urothelial carcinoma, the objective response rate was
28% for conventional urothelial carcinoma (70% of
patients) and 29% for mixed variant and conventional
urothelial carcinoma (30% of patients) (50). The study
does not describe what proportion of patients were
platinum-refractory versus first line cisplatin-ineligible.
The response rate was somewhat higher in sarcomatoid
carcinoma [38% in 16 patients; odds ratio (OR) 1.51 (95%
confidence interval (CI): 0.53-4.30)] and somewhat lower
in plasmacytoid carcinoma (17% in 12 patients; OR 0.50
(95% CI: 0.11-2.35)), but otherwise similar in squamous
differentiation (28%), micropapillary (28%), and glandular
differentiation (20%). The proportion of variant histology
was not available to these authors. The progression-free and
overall survival was similar between conventional urothelial
carcinoma and variant histology. The sample size for each
cohort is too small to draw any definitive conclusions, but
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importantly there is no indication that any one subtype
should not receive immunotherapy.

There were also eight patients with neuroendocrine
urothelial carcinoma in this multicenter study, and 2 (25%)
responded to therapy, but only for a median of 13 weeks.
The progression-free and overall survival of this small
subgroup was markedly worse than the rest of the variant
histology group and the conventional urothelial carcinoma
group. This puts into question a prior report from Kim ez a/.
indicating a 100% objective response rate to atezolizumab
in 11 patients with platinum-refractory metastatic or locally
advanced urothelial carcinoma who had a neuroendocrine-
like gene expression pattern despite conventional urothelial
histology. Although immunotherapy plus platinum/
etoposide has become first-line therapy for extensive stage
small cell lung cancer, there is no indication that small cell
carcinoma is particularly responsive to immunotherapy (51).

In the pivotal BLC2001 trial testing the FGFR inhibitor
erdafitinib in platinum-ineligible and platinum-refractory
patients, patients were excluded if the tumor contained
>50% variant histology. The report of the trial results
does not include mention of variant histology. However,
since enrolment in this trial depended on the presence
of an FGFR2 or FGFR3 alteration, one would anticipate
that only few variants would be represented in the study
population, although the mutational profiles of most
variants have been poorly studied. Micropapillary tumors
are nearly all luminal, and FGFR3 alterations are most
frequent in luminal tumors, but FGFR3 alterations rarely
coincide with ErbB2 alterations, which are common in
micropapillary carcinoma (22).

The pivotal EV-210 trial testing enfortumab vedotin
in the third line after platinum chemotherapy and
immunotherapy included patients with variant histology
without restrictions (12% squamous differentiation
and 21% other variant histology), but did not report
outcomes in this subgroup (46). However, another group
demonstrated that the expression of Nectin 4, the target of
enfortumab, is highly dependent on histologic subtype (52).
All 8 pure small cell tumors and the small cell component of
all 7 mixed tumors lacked Nectin 4 expression. Similarly, all
7 carcinosarcomas lacked Nectin 4 expression.

HER? is over-expressed in up to 75% of micropapillary
urothelial carcinoma and the corresponding gene ErbB2
is amplified in approximately one third of cases. Although
it has not yet been tested, this finding suggests that
micropapillary urothelial carcinoma could be particularly
amenable to HER2-targeted therapy (53). While HER2-
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targeted therapy has yet to show efficacy in bladder cancer,
an antibody drug conjugate that uses the HER2 expression
simply as a target for delivery of a cytotoxic payload remains
a promising paradigm.

Conclusions

A familiarity with histological variants of urothelial
carcinoma is crucial for both pathologists and clinicians to
facilitate appropriate diagnosis and management of patients.
While approximately 25% of urothelial carcinomas harbor
variant histology, each individual variant is relatively rare.
Therefore, pathologists not specialized in bladder cancer
may easily miss variants, while urologists may under-
recognize or misinterpret the terms used to describe
variant histologies. Although standardized criteria have
been developed to address diagnostic accuracy of urothelial
carcinoma, interobserver variability in the diagnosis of
histological variants remains high.

The rarity of each histological variant also means that
prognosis and optimal management are understudied.
However, while squamous and glandular differentiation
likely have little effect on prognosis, micropapillary,
sarcomatoid, plasmacytoid, and small cell carcinoma are
all associated with poorer outcomes than pure urothelial
carcinoma. The metastatic potential, expression of
immunotherapy targets, and susceptibility to radiation or
chemotherapy differ with variant histology, thus therapeutic
strategies also differ. Although there are clear guidelines
on the management of variant histologies, these are largely
based on subgroup analyses, relatively small studies, expert
consensus, or are even applications of treatments used in
similar cancers in other organ sites (e.g., small cell lung
cancer). Therefore, both an awareness of the current
evidence surrounding variant histologies and further
research are crucial to optimize the treatment of urothelial
carcinoma.
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