MOLECULAR AND CLINICAL ONCOLOGY 16: 67, 2022

Patient with prostatic adenocarcinoma with plasmacytoid
features and an aberrant immunohistochemical phenotype
diagnosed by biopsy and a mini-review of plasmacytoid
features in the genitourinary system: A case report
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Abstract. Prostate cancer is one of the most commonly
diagnosed malignancies in men. Most of these tumors are
adenocarcinomas. Plasmacytoid is a rare variant of adeno-
carcinoma described by previous studies in the genitourinary
system and is characterized by the plasmacytoid appearance
of tumor cells with abundant cytoplasm and abnormally
placed hyperchromatic nuclei. However, to the best of our
knowledge, plasmacytoid adenocarcinoma has rarely been
described in the prostate. This report describes a new case
of plasmacytoid adenocarcinoma of the prostate diagnosed
by biopsy and summarizes the known literature on plasma-
cytoid features in the genitourinary system. A 62-year-old
male patient presented to the hospital with urinary retention,
hematuria, weakness and weight loss. The digital rectal
examination revealed an irregular enlargement. Laboratory
findings showed elevated levels of prostate specific antigen
(PSA; 43.6 ng/ml). Transrectal ultrasound showed invasion of
the right seminal vesicle. Prostate tumor core biopsies were
collected and sent for diagnosis. Histological examination
revealed a high-grade prostatic adenocarcinoma Gleason score
of 5+5 (total score 10). The tumor cells had a plasmacytoid
appearance with abundant cytoplasm and abnormally placed
hyperchromatic nuclei. The immunohistochemical phenotype
was characterized by abundant positivity for cytokeratin (CK)
AEI/AE3 and PSA. By contrast, tumor cells were negative
for p63, CK 34BE12 and GATA binding protein 3 (urothelial
markers), synaptophysin (neuroendocrine marker). Tumor cells
were also negative for E-cadherin, which is particularly indica-
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tive of CDH1 alterations. To the best of our knowledge, this is
the first description of a plasmacytoid adenocarcinoma of the
prostate diagnosed by biopsy, showing an irregular immuno-
phenotype that may indicate somatic CDHI alterations. The
presentation of a novel rare variant of prostatic carcinoma that
differs from other neoplasms of the genitourinary system may
contribute to an improved understanding of this uncommonly
found histological pattern that may also be mandatory due to
the clinical and prognostic implications of this diagnosis.

Introduction

According to Global Cancer Statistics (GLOBOCAN) 2020,
prostate cancer is the third most commonly diagnosed malig-
nancy (7.3%), preceded only by lung (11.4%) and colorectal
cancer (10.0%) (1). Prostate cancer is the most commonly
diagnosed cancer in men in over 50% of countries in the world.
Prostate cancer incidence varies substantially between countries
with a high Human Development Index (HDI), such as Europe
and North America, and those with a low HDI, such as Asia
(37.5 vs. 11.3 per 100,000 people, respectively). However, cases
are increasing in Asian countries such as Japan and Singapore
where, historically, this cancer had a low incidence rate and
prostate-specific antigen (PSA) testing was minimal (2). The
introduction of PSA testing worldwide allowed the detection of
preclinical prostate cancers, decreasing the mortality rates for
prostate cancer in most high-income countries. The etiology of
prostate cancer is not clear yet, and except the advanced age,
family history of this malignancy, and genetic predisposition
(e.g., BRACI and BRAC?2, Lynch syndrome), other factors
including smoking, excess body weight, and nutritional factors
may increase the risk of prostate cancer. In addition, although the
Gleason score is currently the best prognostic indicator for this
cancer, grading of prostate cancer based on its molecular profile
is considered an independent factor to predict poor outcomes
in patients with low Gleason scores (3). The above makes clear
the need for a better understanding of the pathophysiology of
prostate cancer and whether variable histologic features present
different molecular phenotypes.

The vast majority of prostatic cancers are acinar adeno-
carcinomas, including eight histological variants, according
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to 2016 the World Health Organization (WHO) classification.
The atrophic, pseudo-hyperplastic, microcystic, and foamy
variants have a false benign appearance and can be misdiag-
nosed. The signet ring-like cell, pleomorphic giant cell, and
sarcomatoid variants harbor prognostic significance, with a
worse prognosis compared to the usual acinar adenocarci-
noma (3-5). Plasmacytoid is a rare variant of acinar prostatic
adenocarcinoma and has been reported little. Plasmacytoid
carcinoma appeared with a single ring-like cell pattern and
has been characterized by the presence of discohesive cells
with eccentrically placed nuclei and abundant eosinophilic
cytoplasm (5-7). In the literature, there are two previous
descriptions of prostate carcinoma with plasmacytoid
features (8,9). In these cases, the patients had lymphovas-
cular invasion and advanced-stage disease (Gleason score
>8). In the first case, Al-Hussain er al (8) used histological
and immunohistochemical analyses and identified a plas-
macytoid variant of prostatic adenocarcinoma with signet
ring-like cell appearance, undermining benign urothelium.
This tumor was initially considered histologically as a plas-
macytoid variant of urothelial carcinoma, given the lack of
a morphological counterpart in the prostate and the distinct
features of a loss of E-cadherin. However, PSA and NKX3
immunoreactivity confirmed a prostatic adenocarcinoma
with plasmacytoid features. Subsequently, Nguyen et al (9)
reviewed a series of radical prostatectomies with high-grade
prostatic adenocarcinoma and found a tumor with a component
of single-cell infiltration, and significant morphological
overlap with the plasmacytoid variant of urothelial carcinoma,
diffuse-type gastric adenocarcinoma, and lobular breast
carcinoma. Immunohistochemical analysis for NKX3.1 and
PSA confirmed a prostatic adenocarcinoma with plasmacytoid
features.

Plasmacytoid carcinomas have been described in
the urothelium (5-7,10-14), the ureter (15), and the renal
pelvis (16), while plasmacytoid morphology is not limited to
urothelial carcinoma and plasmacytoid prostate carcinoma,
which presents PSA and NKX 3.1 immunoreactivity, must be
distinguished from other plasmacytoid neoplasms. However,
the plasmacytoid variant of both urothelial and prostate carci-
nomas shares some common molecular features. In particular,
the distinctive feature of E-Cadherin loss suggests that it may
play a role in the development of the plasmacytoid pattern
of both bladder and prostate carcinoma (17-19) while it may
be accompanied by aberrant expression of p120 catenin (20).
The loss of E-cadherin and the abnormal protein expression
of p120 catenin, found by immunohistochemical analysis,
strongly suggest changes in CDHI encoding E-Cadherin.
However, studies have shown that other molecular pathways
may also play a role in this histopathological phenotype (8,21).
Specifically, Al-Hussain et al (8) identified several putative
driver alterations in FANCA, MET, SMARCA4, in addition
to frameshift deletions in BRAF and KDR, and loss of copy
number at the RBI locus. However, they found no genomic
alterations in the CDH]I gene.

Plasmacytoid carcinomas of the genitourinary tract are
associated with locally advanced disease and a tendency for
lymph node involvement at onset (5,9,10,12,13). Plasmacytoid
prostate tumors can be locally invasive and misdiagnosed as
urothelial carcinomas. This may emphasize the importance of

identifying and reporting more cases and better understanding
their pathophysiological features. Here we report a case of a
plasmacytoid variant of acinar adenocarcinoma of the prostate
with an irregular immunohistochemical phenotype on biopsy
and summarize the known literature on plasmacytoid feature
in the genitourinary system. We also discuss the importance
of distinguishing this variant, which is characterized by a
unique histological feature and molecular phenotype, from
other prostate carcinomas and neoplasms of the urinary tract
that may be mandatory due to the clinical and prognostic
implications of this diagnosis.

Case report

A 62-year-old male proceeded to the outpatient urology depart-
ment with urinary retention, hematuria, weakness, and weight
loss. The digital rectal examination was deemed malignant
enlargement. Laboratory findings showed elevated levels of
prostate specific antigen (PSA: 43.6 ng/ml). Ultrasound showed
invasion of the right seminal vesicle. The patient underwent
transrectal ultrasound to guide prostate biopsy. Prostate biopsy
cores were sent to the Department of Pathology (University of
Thessaly, Greece) for diagnosis.

Samples were fixed in 10% neutral buffered formalin
(pH 7.4) for 24 h, at room temperature, dehydrated in a
graded series of ethanol and xylene, and embedded into
paraffin wax. Three ym sections were used for histological
staining (hematoxylin and eosin, H&E; hematoxylin incu-
bation for 3 min at room temperature; eosin incubation for
5 min at room temperature). Serial 4 ym sections were used
for immunohistochemical (IHC) chromogenic staining. We
used antibodies against Cytokeratin cocktail (clone AE1/AE3,
1:200, 313M-16, Cell Marque Corp.), high molecular weight
Cytokeratin, (clone 34BE12, 1:100, Z2019ML, Zeta
Corp.), PSA (clone ER-PR8, 1:50, M0750, Dako; Agilent
Technologies, Inc.), p63 (clone 4A4, 1:100, M7317, Dako;
Agilent Technologies, Inc.), GATA-3 (clone L50-823, 1:100,
72227ML, Zeta Corp.), synaptophysin (clone 27G12, 1:100,
SYNAP-299-L-CE, Leica Biosystems, Newcastle Ltd.) and
E-cadherin (clone NCH-38, 1:100, M3612, Dako; Agilent
Technologies, Inc.). All primary antibodies were incubated at
room temperature, for 30 min. Prior to the antibody incuba-
tion, 3% hydrogen peroxide was used for blocking endogenous
peroxidase (15 min at room temperature). Positive staining
was visualized with Bright Vision Ultimate plus kit [two-
component detection system Goat Anti-Mouse/Rabbit IgG
HRP (horseradish peroxidase), ready to use, 30 min incuba-
tion at room temperature; Immunologic, Holland], using DAB
as chromogen. Microscopic examination and image analysis
after histological and THC staining was performed using
laboratory rectifier microscope Nikon 50i (Nikon Solutions
Co. Ltd.), with trioptic head and digital camera Basler (Basler
AGQG), and mvSlide software (Microvisioneer).

Microscopic examination of biopsy sections was
performed after histological staining (hematoxylin and eosin,
H&E) and revealed diffuse, neoplastic infiltration of prostate
biopsy cores. The malignant single-cell pattern was presented
with a plasmacytoid appearance with abundant cytoplasm
and eccentrically placed hyperchromatic nuclei with small
occasional nucleoli and variable intracytoplasmic features
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(Fig. 1), as previously described by Al-Hussain et al (8) and
Nguyen et al (9), while there were a few mitotic figures.
Immunohistochemical staining revealed abundant positivity
for cytokeratins CKAEI/AE3 (Fig. 2A) and PSA (Fig. 2B),
while tumor cells were negative for p63, cytokeratin
34BE12, GATA3, synaptophysin, and E-Cadherin (Fig. 2C).
Specifically, compared to the normal prostatic acini that
showed positive membranous immunoreactivity (Fig. 2C-a),
the tumor cells were found to be negative for E-cadherin
(Fig. 2C-b). Genomic analysis for CDH1 alterations was not
performed for the present case (Table I). The diagnosis was
high-grade prostatic adenocarcinoma Gleason score of 5+5
(total score 10) with plasmacytoid features. Computed tomog-
raphy (CT) scan did not reveal any metastases at the time of
diagnosis. Our histological and laboratory findings, including
clinical stage T3bNxMO, Gleason score 10 (5+5) and PSA
(before treatment) 43.6 ng/ml, supported a high-risk prostate
carcinoma, according to National Comprehensive Cancer
Network (NCCN) guidelines, which defined the baseline of
localized high-risk prostate cancer as PSA >20 ng/ml, clinical
stage =T3a and Gleason score =8 (22) (Table II). This case was
diagnosed by biopsy. However, no tissue specimens or patient's
follow-up were provided after radical prostatectomy to our
hospital. The patient is now alive, six months after diagnosis.

Discussion

Prostatic acinar adenocarcinoma represents a clinically and
histologically heterogeneous disease. Several variants of
prostatic adenocarcinoma have been recognized. The patholo-
gist should recognize these variants because some of them
present diagnostic challenges while others have prognostic
implications. Variants of prostatic carcinomas, such as atro-
phic, pseudo-hyperplastic, microcystic, and foamy gland,
can mimic benign conditions and therefore pose diagnostic
challenges (23-28), while pleomorphic giant cell adenocar-
cinoma and sarcomatoid carcinoma are aggressive variants
of prostate cancer (29-31). Pleomorphic giant cell adenocar-
cinoma is an extremely aggressive variant with extensive
metastases, with death reported soon after diagnosis (29,30).
Also, Hansel and Epstein (31) reported 42 cases of sarcoma-
toid carcinoma of the prostate, in which half of the patients
developed metastasis, while one-year mortality was found in
20% of the patients. Because of the diverse morphological
patterns of prostate cancer, grading systems based on archi-
tectural methods, such as the Gleason score, are used to
determine prostate cancer aggression (32-35). Two grades
are assigned for each patient and typical total Gleason scores
range from 6-10. A total Gleason score of 8 or higher describes
high-grade prostate cancers that are likely to spread rapidly.
Signet ring-like cell variant of prostate cancer is usually an
aggressive tumor with an architectural model that most of
the tumor is grade 4 and the next largest section of the tumor
is grade 5 (Gleason score 4+5=9), while rarely we can see
signet ring-like cell vacuoles in well-formed glands of the
pattern 3. The histologic pattern, which defines a high Gleason
score, is characterized by single infiltrating cells (34), and
has significant morphological overlap with other carcinoma
variants developing into a diffuse, discohesive pattern with
minimal stromal reaction, such as the plasmacytoid variant of

Figure 1. Plasmacytoid adenocarcinoma of the prostate. Histology shows
diffuse infiltration of tumor cells with plasmacytoid features (arrows).
Hematoxylin and eosin staining (original magnification, x40).

urothelial carcinoma (36), diffuse-type gastric cancer (37,38),
and lobular breast cancer (39), and is highly associated with
CDH] alterations. This histological pattern is a rare variant
of prostatic adenocarcinoma that has been classified as
plasmacytoid carcinoma.

The first reported case of plasmacytoid carcinoma was
described in the urothelium by Sahin ez al (40). This tumor was
characterized by lytic tumors involving the ribs and skull, which
is confused as multiple myeloma. Plasmacytoid pathology was
initially thought to be diagnostic of B-cell lymphoma and
plasmacytoma, which is why many misdiagnoses have been
made. However, plasmacytoid appearance can also is found
in cells of non-B cell hematopoietic neoplasm and various
non-hematopoietic derivatives. In 2006, two non-invasive
bladder tumors, resembling plasmacytoma, were reported by
Coyne and Sim (41). Subsequently, several other plasmacytoid
urothelial carcinomas were described (5-7,10-13,42.,43), as well
as cases of the ureter and renal pelvis (15,16). Here, we describe
a new case of plasmacytoid adenocarcinoma of the prostate,
diagnosed on tumor core biopsy, presenting histological
and molecular characteristics consistent with those recently
described by Al- Hussain et al (8) and Nguyen et al (9), as
shown Table I. We also emphasize the importance of obtaining
immunohistochemical data as we explore the differential
diagnosis of prostate cancer and distinguish it from other
carcinomas with plasmacytoid features such as those of the
genitourinary system.

In our presenting case, we analyzed several core biopsies
of a prostate tumor and identified high-grade cancer with a
Gleason score of 5+5 (total score 10), in which tumor cells
showed a plasmacytoid appearance, specifically, abundant
cytoplasm and eccentrically placed hyperchromatic nuclei
(Fig. 1). Our immunohistochemical data, which document
tumor cells with strong immunoreactivity for cytokeratins
AEI1/AE3 and PSA, but negative for urothelial markers, such
as p63, cytokeratin 34BE12, and GATA3, synaptophysin which
is a neuroendocrine marker, and cell-cell adhesion molecule
E-cadherin (Fig. 2C), which is particularly indicative of
CDH]1 alterations, are consistent with data from two previous
reports of prostate plasmacytoid tumors (8,9). Specifically,
Al-Hussain et al (8) showed prostate tumor cells with a
plasmacytoid appearance that were positive for cytokeratin
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Figure 2. Immunohistochemical phenotype of plasmacytoid adenocarcinoma of the prostate. (A) Tumor cells were positive for cytokeratin AE1/AE3, as shown
by immunohistochemical analysis (original magnification, x40). (B) Tumor cells were positive for PSA, as determined by immunohistochemical analysis
(original magnification, x40). (C) Loss of E-cadherin in plasmacytoid prostatic adenocarcinoma. Compared with the (C-a) entrapped normal prostatic glands
that show membranous positivity (original magnification, x10), (C-b) the tumor cells were negative for E-cadherin, as shown by immunohistochemical analysis

(original magnification, x40). PSA, prostate specific antigen.

8/18, but negative for E-cadherin (Table I). Nguyen er al (9)
also described a single-cell, high-grade adenocarcinoma of the
prostate with a distinct subtype of plasmacytoid features with
loss of E-cadherin and positive expression of cytoplasmic p120
catenin. It is worth mentioning that these previously described
plasmacytoid features were analyzed from radical prostatec-
tomy or local metastases, while here we present for the first
time a case of plasmacytoid carcinoma described by prostate
biopsy cores. This observation may emphasize the importance
of differential diagnosis in prostate biopsy.

E-cadherin is one of the key molecules which form adhe-
sive intercellular connections between epithelial cells (44,45)
and may play a key role in metastasis of prostate cancer. Loss of
E-cadherin expression is a hallmark of the epithelial-to-mesen-
chymal transition (EMT) process, while epithelial cells that
lose their ability to adhere to adjacent cells and extracellular
matrix proteins acquire a mesenchymal phenotype (46). It is
considered that a decrease in E-cadherin expression may occur
during the development of prostate carcinoma, leading to
migration, invasion, and eventual metastasis (47). However, the
results of the studies are controversial, and the loss or aberrant
expression of E-cadherin has been associated with a poor prog-
nosis of prostate carcinoma through different mechanisms (47).
In particular, the loss of E-cadherin and the abnormal expres-
sion of p120 catenin protein, through immunohistochemical
analysis, strongly suggest changes in CDHI. Plasmacytoid
urothelial carcinoma, lobular breast carcinoma, and diffuse
gastric carcinoma have previously been shown to cause CDH1
alterations leading to loss of function, along with loss of
expression of E-cadherin, which is in the cell membrane (36).
However, it has been previously suggested that other molecular

pathways may also play a role in the prostate plasmacytoid
variant, including alterations in FANCA, MET, SMARCA4,
in addition to frameshift deletions in BRAF and KDR, and a
large loss of copy number at the RBI locus (8). Nevertheless,
all these tumors typically present morphological characteris-
tics of tumor cells that develop into a discohesive single-cell
pattern due to the loss of cell-cell adhesions. In particular, the
single-cell pattern of tumor infiltration in prostatic adenocar-
cinoma is clinically important as it meets the definition of the
highest grade of Gleason-based architecture (48). Our data
showed E-cadherin deficiency, using immunohistochemical
analysis (8), in plasmacytoid adenocarcinoma of the prostate
with a Gleason score of 5+5 (total score 10), which supports a
high-grade tumor with a single-cell pattern.

Taking all the above, the morphology of plasmacytoid
tumors in the genitourinary system is not exclusive to urothe-
lial carcinoma. Therefore, a differential diagnosis between
high-grade adenocarcinoma of the prostate compared to
high-grade urothelial carcinoma is needed to access the prog-
nosis and provide the right treatment. As in our case, this can
be aided by using a targeted panel of antibodies in immunohis-
tochemistry, such as PSA (Fig. 2B), prostatic acid phosphatase
(PAP), and NKX3.1 or protein antibodies to prostatic adeno-
carcinoma, as well as GATA3, p63, and 34BEI12 antibodies
to urothelial carcinoma (49). Specifically, PSA and GATA3
are recommended as first-line markers (49). In addition,
high-grade prostatic adenocarcinoma can be distinguished
from urinary bladder adenocarcinoma using the prostatic
markers PSA, PAP, and prostein (49). Immunohistochemical
analysis for villin, thrombomodulin, CDX?2, and carcinoem-
bryonic antigen (CEA) can be also used to indicate urinary
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Table I. Cases of prostatic adenocarcinoma with plasmacytoid features and the immunohistochemical and molecular phenotypes.

A, Previous cases

Immunohistochemical staining

Number
First author, year  of cases Positive Negative Molecular findings (Refs.)
Al-Hussain et al, 1 NKX3.1, PSA, 34BE12, CK20, p63, Next generation Sequencing (®)
2019 CK&8/18 and Desmin, CD38, « and A (HiSeq 2500 platform; Illumina,
PSAP light chains, chromogranin,  Inc.)
synaptophysin, GATA3, Missense mutations in FANCA
E-cadherin and CD45 (p- L1339F), MET (p. R547G)
and SMARCA4 (p.Y820N)
Frameshift deletions in BRAF
and KDR
Large copy number loss of
RBI locus
No genomic alterations in CDH/
Nguyen et al, 9 NKX3.1, PSA, E-cadherin Somatic alterations in CDH ] ©))
2020 p120 and catenin
B, Current study
Immunohistochemical staining
Number
First author, year  of cases Positive Negative Molecular findings (Refs.)
N/A 1 CKAEI/AE3 34BE12, p63, N/A N/A
and PSA synaptophysin, GATA3

and E-cadherin

NKX3.1, homeobox protein Nkx-3.1; PSA, prostate specific antigen; CK, cytokeratin; PSAP, prosaposin; GATA3, GATA binding protein 3;
FANCA, Fanconi anemia group A protein; MET, hepatocyte growth factor receptor; SMARCAA4, transcription activator BRG1; KDR, vascular
endothelial growth factor receptor 2; RB1, retinoblastoma-associated protein; N/A, not applicable.

Table II. Cases of prostatic adenocarcinoma with plasmacytoid features and the histological and laboratory findings.

A, Previous cases

Tumor characteristics PSA
Survived/total TNM Gleason Before After
First author, year cases® staging score treatment treatment (Refs.)
Al-Hussain et al, 2019 0/1 T4N1M1b 10 (5+5) 50.7 ng/ml 11.2 ng/ml 8)
Nguyen et al, 2020 4/9 T2NOMO- 8 (3+5) to N/A Undetectable )
T3bNIMI1b 9 (5+4)
B, Current case
Tumor characteristics PSA
Survived/total TNM Gleason Before After
First author, year cases® staging score treatment treatment (Refs.)
N/A 1/1 T3bNXMO 10 (5+5) 43.6 ng/ml N/A N/A

<3 years follow up. TNM, tumor node metastasis; PSA, prostate specific antigen; N/A, not applicable.




6 ZACHAROULI et al: PLASMACYTOID PROSTATIC ADENOCARCINOMA AND PLASMACYTOID GENITOURINARY CARCINOMAS

bladder adenocarcinoma (49). In the case presented here,
we obtained immunohistochemical data that confirmed the
diagnosis of prostate carcinoma, distinguishing it from other
carcinomas of the genitourinary system.

Overall, clinical features, immunohistochemical data
including E-cadherin immunoreactivity, and the molecular
profile in the prognosis of therapy selection of prostate tumors
still need further validation (50). Al-Hussein et al (8) showed
a case of plasmacytoid prostate metastatic tumor negative for
E-Cadherin, but without CDHI genomic alterations (Table I).
This tumor initially responded to antiandrogen therapy, which
is considered the first-line treatment for prostate cancer with
clinically detected metastases (51). However, the patient of that
case died 6 months after diagnosis (Table IT). In contrast, in our
case, a plasmacytoid prostate tumor that was not metastatic at
the time of diagnosis was negative for E-Cadherin, although
it was not analyzed for CDHI mutations (Table I). This tumor
was treated by radical prostatectomy, which is considered a
treatment option for men with a localized prostate tumor. In
addition, the patient is now alive, six months after diagnosis
(Table II). Based on the above, assessing the association
between E-cadherin loss along with CDH]I or other genomic
alterations in plasmacytoid prostate tumor development and/or
disease prognosis after treatment, like hormonal therapy, may
be worth further investigation through preclinical models and
therapy treatment studies.

In conclusion, the recognition of the newly described
plasmacytoid variant of prostatic adenocarcinoma can be
made in tissue biopsies. Identification of the irregular immu-
nophenotype of this tumor may support the role of somatic
changes in CDHI in the development of the plasmacytoid
pattern with loss of E-cadherin. Although some limitations
may be mentioned, such as the evaluation of a non-extensive
panel of immunohistochemical or molecular markers,
including the lack of CDHI genomic analysis, due to small
biopsy material, and access to clinical information, we believe
that the presentation of a new rare prostatic carcinoma variant
may contribute to better understanding this uncommon histo-
logical pattern that may be mandatory due to the clinical and
prognostic implications of this diagnosis.
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