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Abstract

Purpose—Plasmacytoid urothelial carcinoma (PUC) is a rare variant histology with poorly
defined clinical behavior. We report clinical outcomes information on patients with predominant
PUC.

Materials and Methods—Retrospective analysis of treatments and outcomes in patients with
predominant PUC seen at MD Anderson Cancer Center from 1990-2010. Kaplan-Meier method
was used to calculate Overall (OS) and progression-free survival (PFS).

Results—31 patients were identified (median age:63.5yrs; 83.3% male; TNM
stage:cTANO,n=4;cT2NO,n=7;cT3b-4aN0,n=5; cT4b, N+ or M+ n = 15). Median OS for all
patients was 17.7months (Stage I-111 vs 1V: 45.8 vs 13.3mo). Of 16 patients with potentially
surgically resectable PUC (<=pT4aNOMO) 5 received neo-adjuvant chemotherapy, 10 had initial
surgery, and one was treated with TURBT alone. Despite pathologic downstaging in 80% of
patients treated with neo-adjuvant chemotherapy, relapses were common and there was no
difference in survival between patients treated with neo-adjuvant chemotherapy compared to
initial surgery, even though adjuvant chemotherapy was given in 7 patients. Surgical upstaging
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with positive margins was also common with surgery alone. The most common site of recurrence
was in the peritoneum (19/23), with relapses occurring even in those with pCR at surgery. In
patients presenting with metastatic disease who were treated with chemotherapy, the median
survival was 12.6 months.

Conclusions—PUC is a very aggressive subset with overall poor outcomes. Although
downstaging is seen with neoadjuvant chemotherapy, there are few long-term survivors. There is a
strong predilection for recurrences along the peritoneal lining.
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1. INTRODUCTION

Plasmacytoid urothelial carcinoma (PUC) is a recognized, yet poorly understood variant
histology?. The rarity of these tumors is emphasized by the very small case series, usually
focusing on pathological features, that have been published to date 2-8. While plasmacytoid
tumors are thought to exhibit more aggressive behavior compared to more traditional high
grade urothelial tumors, 278 the clinical significance of the plasmacytoid variant has not been
well-understood.

More is known about the histologic characteristics of plasmacytoid urothelial cancer.
Maintaining features reminiscent of plasma cells (Figure 1), these tumors exhibit
eccentrically placed nuclei with abundant eosinophilic cytoplasm 3: 7 and express CD138,
a marker shared with myeloma cells. However, MUM-1, a marker expressed by myeloma
cells, is lacking in all examined plasmacytoid bladder cancer cases reported 5. Plasmacytoid
urothelial carcinoma cells are highly proliferative and exhibit abundant mitoses with the
majority of the cells labeling for Ki-67 7. The cell adhesion marker E-cadherin is
downregulated or negative in the majority of plasmacytoid urothelial carcinomas, consistent
with its observed mesenchymal phenotype 3: > 7. One unique aspect of the latter is a
characteristic spread pattern which has been described as “coat sleeve pattern”, along nerve
bundles 7.

Given the limited number of cases reported to date, there is a paucity of published data
regarding the clinical behavior of this malignancy. We now report clinical outcomes
information on patients with predominant plasmacytoid urothelial carcinomas seen at
University of Texas MD Anderson Cancer Center (MDACC) during 1990-2010.

2. METHODS

Patients

After obtaining approval from MD Anderson’s institutional review board, we performed a
retrospective chart review of all patients with carcinomas of bladder with predominant
plasmacytoid histology who had been seen from January 1, 1990, through December 31,
2010. Since the significance of small foci of plasmacytoid histology in the background of
urothelial carcinoma is unclear, we only included cases where plasmacytoid morphology
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was the predominant component, estimated as comprising the majority of the tumor (i.e.
>50%). All pathology slides were reviewed and interpreted by experienced, subspecialized
genitourinary pathologists at MDACC. The plasmacytoid variant of urothelial carcinoma
can be readily diagnosed by pathologists when admixed with more typical urothelial
carcinoma in resection specimens. Appropriate stains (including cytokeratins, mucin, and
CD138) were performed when needed to differentiate predominant PUC from other variant
histologies (e.g. signet ring carcinoma) and to confirm their epithelial derivation. All chart
reviews were conducted by the same author (FD), and the diagnosis of predominant PUC
was based on the official pathology reports and re-review of sections from two dedicated
genitourinary pathologists (BAC, KS).

Survival outcome and statistical analyses

Charts were reviewed for clinical and pathologic staging, surgical procedures, sites of
metastases, chemotherapy regimens, survival, and time of last follow-up. Clinical staging
was determined using radiographic imaging, and in surgically resectable tumors, using an
exam under anesthesia (EUA) following thorough TUR to document cT3b disease or
extension to local organs. Data for surviving patients were censored at the time of their last
documented clinical assessment. Overall survival (OS) and disease-free survival (DFS) were
calculated from the date of diagnosis of urothelial carcinoma to the date of death or last
follow-up for all patients. The productlimit estimator of Kaplan and Meier® was used to
calculate OS and DFS. Cox proportional hazards regression analysis'® was used to model
the effect of potential prognostic factors on OS from the start of chemotherapy. All analyses
were performed with S-PLUS 7.0 for Windows software (Insightful Corp., Seattle, WA).

3. RESULTS

Patients

The characteristics at presentation of all 31 patients are shown in Table 1. More than 85% of
the patients had at least muscle-invasive disease, and 48% presented initially with metastatic
or locally unresectable disease. The primary tumor was located in the bladder in all cases.
Ninety percent of the patients (28/31) received systemic therapy, in about half of the cases
for non-metastatic potentially curable disease (either pre-surgical or adjuvant chemotherapy)
(Table 2). Interestingly, 7 patients (23%) presented with locally advanced fixed T4b lesions,
involving mainly the pelvic side wall and the rectum. On cystoscopic examination under
anesthesia, these lesions were frequently described as “linitis plastica”, indicating their
infiltrative nature of growth.

Resectable Disease

Sixteen patients had surgically resectable disease (stage I-111) at the time of presentation, and
14 of them underwent chemotherapy (neoadjuvant, n=5; adjuvant, n=7). In addition, seven
patients with stage 1V at presentation (two had clinically positive lymph nodes) received
presurgical chemotherapy followed by salvage surgery (one patient declined surgery). While
in patients with stage 1V who underwent chemotherapy followed by surgery there was no
downstaging, we observed in four of five (80%) of patients who were treated with neo-
adjuvant chemotherapy pathologic downstaging, including three complete responses
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(pTONO). Pathologic upstaging was frequent in patients who underwent upfront surgery. All
neoadjuvant therapies included cisplatin-containing regimens (either methotrexate,
vinblastine, doxorubicin, cisplatin [MVAC] or gemcitabine, cisplatin [GC]) or an ifosfamide
containing regimen ifosfamide, doxorubicin, and gemcitabine (IAG)). Six patients were
treated with MVVAC in the adjuvant setting, and one patient received adjuvant chemo-
radiation with cisplatin.

In all available specimens from patients who underwent surgery, the rate of negative
margins and negative lymph node status at the time of surgery were 90% (18/20) and 45%
(9/20), respectively (Table 2).

Metastatic disease

Survival

Fifteen patients presented with metastatic or locally unresectable (i.e. cT4b) disease, 13 of
them were treated with chemotherapy. Treatment information was not available for one
patient. Nine of fifteen (60%) of treatment regimens included MVVAC or GC-based
combinations. Overall response rate (CR+PR) was 53% (8/15), with two patients having a
minimal response. Only one patient experienced disease progression (7%) and response data
were missing for the remaining patients. As mentioned above, 4/15 (29%) patients with
stage 4 disease had salvage surgery after upfront chemotherapy (one patient had declined
surgery, in two other patients surgery was aborted). Three underwent pelvic exenteration
and one patient had radical cystoprostatectomy and bilateral pelvic lymph node dissection.
All four have died after a median of 11.6 months (range 6—23 months).

The overall survival (OS) for all 31 patients was 17.7 months (Figure 2A). As expected,
patients with non-metastatic (stage I-111) disease had a better OS compared to those with
stage 1V disease (45.8 vs. 13.4 months; P<0.001; Figure 2B). Those patients with de novo
metastatic bladder cancer had a median survival of 12.9 months from the initiation of
chemotherapy, while survival from the first cycle of pre-surgical chemotherapy (or from the
date of surgery for those who were not treated with chemotherapy) was 37.3 months. Out of
4 patients with a pathologic complete response at the time of surgery, one remains without
evidence of disease with a follow-up of more than 18 months, and another one died from an
unrelated cause.

Three of 31 patients were lost to follow-up and data on progression of their disease was not
available. Among the remaining 28, at the time of analysis (November 2011), objective
progression of disease was documented in 23 patients (82%). Interestingly, 19 of these 23
patients (83%) developed recurrent disease in the peritoneum, while 3 of 23 (13%) had local
recurrence in the bladder (Table 2). In 11 of 19 patients (58%) with peritoneal disease
involvement, the peritoneum was the only site of the initial recurrence. Recurrence was
diagnosed in all except two patients based on computed tomography and characteristic
findings of peritoneal thickening consistent with carcinomatosis. One patient with peritoneal
metastasis exhibited a rise in serum CA-125 levels prior to detection of macroscopic
metastatic disease, and another one presented with a malignant effusion. Three patients
(10%) developed leptomeningeal involvement during the course of their disease.
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4. DISCUSSION

Plasmacytoid urothelial carcinomas (PUC) are an aggressive subset of bladder cancers.
Initial response rates to chemotherapy are relatively high, as supported by our finding that
only one patient had primary refractory disease to upfront chemotherapy. However, the
majority of cases of PUC in our series recurred rapidly, with a remarkable predilection for
peritoneal carcinomatosis. Even with neo-adjuvant surgery, the outcomes are modest and
survival is around three years.11: 12 | At this point it is not clear whether the poor outcomes
of PUC are due to the underlying biology or because the conventional cytotoxic regimens
for urothelial cancers are less effective in PUC.

This series of 31 consecutive patients with predominant PUC represents the largest cohort of
patients with PUC reported in the literature to date, and is the first to focus on clinical
phenotype and treatment outcome. The clinical pattern of extensive local involvement with
linitus plastica, and extension to surrounding tissues with circumferential thickening in both
bladder and rectum, provides some insight into the biology of these tumors. It is possible
that this reflects the archetype of a bladder tumor that has undergone EMT (epithelial-
mesenchymal transition), a feature associated with a tumor’s capacity to invade through
tissue. The mesenchymal phenotype in more traditional urothelial cancers is associated with
a loss of e-cadherin and increased expression of vimentin, ZEB1, and Zeb213. Previous
reports suggest a lack of e-cadherin expression in plasmacytoid tumors 14, providing some
support for this hypothesis. Additional studies of plasmacytoid histology may provide some
insight into the clinical behavior of other urothelial malignancies that behave in a locally
infiltrating fashion.

Previous reports have all described an aggressive clinical behavior of PUCs3 5 6, The
largest series thus far was published by Keck et al., and described the morphologic features
of 32 patients with PUC3. Like other reports8, we could confirm a male predominance in
patients with PUC. Fifty percent of our cohort presented with locally advanced disease (>T3
stage), one third of the patients had metastatic disease. Unlike other reported cases 3 5 6. 14,
most of our patients with predominant PUC received cisplatin-based systemic therapy.
Although the majority of the tumors responded to upfront chemotherapy, our results indicate
that outcomes are still unsatisfactory and long-term survival is only seen in relatively few
patients with <T4a non-metastatic tumors (stage I-111). These outcomes are much worse than
what would typically be expected in patients with more traditional urothelial histology
where the 5 year OS and DSS is around 63% and 68%, respectively, even in patients with
clinical features placing them at a high risk of stage 111 or greater disease 1°.

For patients with resectable bladder cancer who underwent cystectomy without
chemotherapy, median OS of 5-15 years have been reported, depending on the T-stage of
the tumor®. Although it is difficult to compare survival rates between our cohort and the
reported cohort because of sample size and other factors, it is still remarkable that in our
cohort, despite neoadjuvant chemotherapy, the patients with resectable disease had only a
median OS of less than four years. Compared with non-PUC bladder cancers, there is also
an inferior survival for stage IV patients. While up to 20% of stage IV patients with
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conventional urothelial carcinomas might be alive at 5 years 16, none of the patients with
stage IV PUC in our study survived beyond 24 months.

Interestingly, the most common site of recurrence in these patients was the peritoneum, and
in some an initial surge in the serum CA-125 levels preceded radiologic and symptomatic
findings of progression. Thus, our description of the peritoneum as the primary site of
recurrence might suggest follow-up with serial serum CA-125 measurementst’ which will
aid in recognizing early disease progression and possibly initiating second-line therapies
sooner before the patients become symptomatic.

5. CONCLUSIONS

In conclusion, PUC is a rare tumor with a locally infiltrative pattern. The prognosis remains
poor, with few long-term survivors despite neo-adjuvant chemotherapy. Patients are at a
high risk of relapse in the peritoneal lining. The diagnosis of peritoneal carcinomatosis
should be considered in patients presenting with abdominal symptoms. Tumor markers,
including CEA, CA125, and CA19-9 may be useful in this disease. Responses to traditional
urothelial cancer regimens, including DD-MVAC, are of short duration. It is still unknown
whether this is the optimal chemotherapy regimen for this cancer.
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Figurel.
(A) Plasmacytoid urothelial carcinoma showing typical dyscohesive tumor cells with

perinuclear clearing reminiscent of plasma cells; H&E, x200 and inset, H&E, x400. (B)
Typical urothelial carcinoma showing cohesive nests of tumor cells with prominent nuclear
pleomorphism and conspicuous nucleoli; H&E, x200 and inset, H&E, x400.
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(A) Overall survival (OS) for all patients (n=31) was 17.7 months. (B) OS by stage (I-111

[45.8 months] vs. 1V [13.4 months]; P<0.001).
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TABLE 1

Characteristics of all patients at presentation.

Total No. pts (%) 31 (100)
Age (yrs)
Median 63
Range 45-78
No. gender (%)
Male 27 87)
Female 4 (13)
No. race (%)
White 30 97
Black 0 (0)
Other 1 3)
No. clinical stage (%)
1 4 (13)
1l 7 (23)
1 5 (16)
v 15 (48)
TINO 4 (13)
T2NO 7 (23)
T3NO 4 (13)
T4aNO 1 ()
T4bNO 7 (23)
N1MO 4 (13)
M1 4 (13)
Histologic variants (No.; %)
None 14 (45)
Signet ring cell 11 (35)
Adenocarcinoma 2 (6)
Micropapillary 2 (6)
Otherl 2 ®

Includes one patient with foci of spindle cells, and one patient who had glandular and micropapillary features.

J Urol. Author manuscript; available in PMC 2014 November 25.



Page 11

Dayyani et al.

NIH-PA Author Manuscript

:Bumes Adessylowsyd
(G umouun
(62) 6 (A18B1ns papioge 1o ou) a|qealjdde 10N
(s9) L1 ON
(N v SOA
140 [ea1fojoyred
(1 umoudun
(ze) ot (sutbrew papiodaiun Jo A1abans ou) sjqealjdde 10N
(89) 81 GEIN
9z sod
:A1961ns 1e snyels uibley
@©1 umouun
(ze) 0T | (uonoassip apou ydwA| ou o A1ebins ou) ajqedijdde 10N
(62) 6 BN
(se) 11 sod
:A186ans 1e snyels apou ydwA
(C)F4 umouyun
(62) 6 ON
(s9) 0z SBA
:u01193ss1p apou ydwA]
@©rt umouyun
(o1) € abels g1 01 anp papoge Aiabing
@z U01199S3. Jowny Jappe|q [elyiainsuel |
9z UOIRIBIUSXT
(s9) LT Awo1081e1501d015K0/AW01081SAD
(62) 6 K1ab1ns oN
:adA) A1ebing
(%) sid ON

¢ ?olgel

NIH-PA Author Manuscript

ABojoisiy proifoewse|d Jueutwopald yum susited TE Ul sawodino Adesayiowayd pue A1sbing

NIH-PA Author Manuscript

J Urol. Author manuscript; available in PMC 2014 November 25.



Page 12

Dayyani et al.

'S9]IS JuaJapllp 1e uoissalbold pey siuaied mEom+

‘uawibBal T UeY) 810W PaAIadal sjuslled awos aduls 9,00T Ueyl Jarealb Buljeiol syusolad yim pue eyep asuodsal Buissiw 1o Adessyiowayd Jueanipe yum asoyy Buipnjoui jou ‘Adessyiowsyo

NIH-PA Author Manuscript

13U10 ynm (96G2) ¥ 40 € pue Adessylowsyo paseq D9 YHM (%00T) G 118 ‘BUIGeNIWal pue UIdIgnIoXop ‘3pILejsoyl YIM (%698) L 40 9 “OVAIN 3Sudp 3sop ynm sjuaiied 6 40 /2 Ul asuodsal [ered snjd 4O
x

(91§ uoissaifoid oN
(om ¢ umouyun
(o e w095 ‘sbunj ‘suog
(one lappelg
(om ¢ sapou ydwA| jesuonadonay
(19) 61 winauo)ad
Loms uoissaifoid Adesayrowayd-1sod
(on e 3UON
@t umouxun
(61) 9 Byo
(61) 9 paseq D9
(92) 8 auIgqeNowab + uId1gnIoXop ‘apILe)Soy|
(sv) v1 OVAIN 8suap asoq
20k Adelaipowayd
(se) 1T (Adesayiowayd ou Jo Jueanipe) ajqearjdde 10N
9z umouNun
©r aseasIp anIssalfold
(R aseasIp 9|qrIS
(ze) ot Buibewi uo ¥ uey) ssa
(61) 9 (Buibewi uo uoNNOsal Jowny) ¥J
:asuodsas Adelayiowayd 1sag
(sp) vt aneIseIs
(€2) L JeAn(py
(€2) L ueAnfpeoaN
(on e 3UON
(%) s1d oN

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Urol. Author manuscript; available in PMC 2014 November 25.



