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Abstract

Objective—To identify survival differences in patients with sarcomatoid prostate cancer based 

on initial staging and treatment regimens.

Methods—We retrospectively reviewed the clinical outcomes of patients with a pathologically 

confirmed diagnosis of sarcomatoid prostate cancer. The primary statistical objective was to 

estimate overall survival and assess the survival of patients at different stages treated with either 

local and/or systemic approaches.

Results—We identified 70 transurethral resections, needle biopsies or prostatectomy specimens 

that were reviewed by the Department of Pathology at Johns Hopkins Hospital from 2002–2012 

and given the diagnosis of sarcomatoid prostate cancer. Of the 45 patients with available survival 

data, complete medical histories were obtained on 27 patients who were stratified based on a 

modified staging system (local disease, local disease with bladder invasion, and metastatic 

disease). After a median follow-up of 106 months, the median overall survival (OS) of patients in 

the local disease group was not reached. Notably, five of the 9 patients diagnosed with local 

disease survived > 5 years and were treated with surgery and/or external beam radiation therapy. 

The OS hazard was significantly increased in patients with either clinical evidence of bladder 

invasion (HR: 20.46 [95% CI: 2.43,172]; p = < 0.0001) or metastatic disease (HR: 43.34 [95% CI: 

4.39,427.4]; p = < 0.0001), which both demonstrated poor outcomes (median OS: local with 

bladder invasion – 9 months; metastatic disease – 7.1 months).

Conclusions—This retrospective analysis suggests that local sarcomatoid prostate cancer can be 

effectively treated with definitive therapy leading to favorable outcomes.
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INTRODUCTION

Sarcomatoid carcinoma is a rare type of prostate cancer representing <1% of all prostate 

neoplasms. Patients with the disease have a poor prognosis for extended survival.1 These 

tumors are histologically characterized by a malignant epithelial component and a distinct 

population of sarcomatoid or mesenchymal-appearing cells.2 Recently, a prostate-specific, 

ETS-related (erythroblast transformation-specific) gene (ERG) deletion was detected in both 

the sarcomatoid component and adjacent adenocarcinoma, confirming that these tumors are 

derived from prostate epithelium.3 Sarcomatoid prostate cancer can develop in the absence 

of PSA elevation, making it difficult to detect disease progression.4 Several researchers have 

suggested that prior radiation therapy may predispose the prostate to the development of a 

sarcomatoid malignancy, but a clear association has not been shown.5–8 Many of the 

published cases of sarcomatoid prostate cancer have been associated with a prior history of 

prostate adenocarcinoma. The largest case series published to date consisted of 42 patients, 

with 66% having had a prior diagnosis of acinar adenocarcinoma.9

Case reports and series available in the literature uniformly demonstrate dismal 

outcomes.9–15 However, survival outcomes based on stage and response to conventional 

treatment have not been reported. We retrospectively reviewed the clinical outcomes of 

patients with a pathologically confirmed diagnosis of sarcomatoid prostate cancer in an 

effort to identify potential benefits from treatment and better inform prognosis.

METHODS

Patients with sarcomatoid prostate cancer were identified using a Johns Hopkins Hospital 

Department of Pathology database. Seventy cases of sarcomatoid prostate cancer were 

reviewed by the Department of Pathology at Johns Hopkins Hospital from 2002–2012. Five 

of the 70 patients were diagnosed and treated at Johns Hopkins Hospital. The remaining 65 

patients were seen as pathology consults to one of the authors (JE). Patients were treated at 

the discretion of their primary urologist, medical oncologist, and/or radiation oncologist. 

The Institutional Review Board (IRB) granted a waiver of consent to contact providers 

directly regarding each patient’s treatment. For patients treated at Johns Hopkins Hospital 

(5/70), patient data was obtained from the Johns Hopkins Hospital electronic medical 

record. The remaining patients (65/70) were treated by outside providers. These providers 

were contacted via telephone and verbally consented for participation. A standardized script 

was read by one of the authors (MM) seeking information regarding clinical stage, treatment 

regimens, time-to-progression (PSA, radiographic), and date of death, when applicable. 

Providers verbally completed the patient questionnaire and were re-contacted when needed 

for clarification. If the provider could not be reached or did not wish to provide details about 

the patient, only the clinical information contained in the Department of Pathology database 

was included.
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Clinical staging included an MRI pelvis or CT chest, abdomen and pelvis in all patients. 

Bone scans were obtained in 10 of 27 patients with available staging information. PET-CT 

imaging was also obtained in two patients (1- metastatic, 1 – local), which did not change 

staging based on prior CT studies. The study investigators did not independently review 

radiographic imaging performed by providers outside Johns Hopkins Hospital.

Local disease was defined as prostate-confined cancer with or without extracapsular 

extension, in the absence of radiographic evidence of metastatic disease and bladder 

invasion. Malignant invasion into the bladder was determined by radiographic imaging 

and/or direct visualization during cystoscopy. Patients with direct invasion of the tumor into 

the bladder with no distant metastases were characterized as having local disease with 

bladder invasion. Patients with metastatic disease had at least one focus of visceral and/or 

bone metastases on imaging. Biopsy-proven metastatic disease was not required for 

inclusion in this group.

The primary statistical objective was to estimate overall survival (OS) and assess the 

survival of patients at different stages treated with either local and/or systemic approaches. 

OS was estimated using the Kaplan-Meier method, and comparisons were made using the 

log-rank statistic (Mantel) or the Cox proportional hazards regression model.

RESULTS

A total of 70 patients with sarcomatoid prostate cancer were included in this analysis. 

Twenty-five patients were excluded from the survival analysis due to lack of available 

clinical information. Survival data was obtained on 45 patients, of whom 27 had confirmed 

clinical staging and treatment data. Table 1 lists the clinical and histopathological 

characteristics of all patients. At the time of diagnosis of sarcomatoid carcinoma, there was 

co-existing adenocarcinoma in 79% (55/70) of cases. All cases of adenocarcinoma had a 

Gleason score of 7 or greater. Of the patients with available medical histories, 35 of 45 

(78%) had a prior history of adenocarcinoma. The time from diagnosis of adenocarcinoma 

to sarcomatoid prostate cancer varied, ranging from 9 months to 20 years. Twenty-two tissue 

specimens were previously stained for PSA. Twenty of 22 patients were reported as PSA 

negative, with the remaining two patients having focally positive staining. Androgen 

receptor (AR) expression was not assessed.

The median OS for the 45 patients with obtainable clinical data was 10.6 months (95% CI: 

7.16, 19.38) after a median follow-up of 106 months (Figure 1A). Although the survival for 

the group as whole was short, outcomes differed substantially according to the extent of the 

disease. To further define survival outcomes, we subdivided patients based on a modified 

staging system: local disease, local disease with bladder invasion, metastatic disease, and 

unstaged disease. After a median follow-up of 106 months, the median OS was not reached 

in the local disease group. Notably, five of the 9 patients diagnosed with local disease 

survived > 5 years. For patients with local disease plus bladder invasion and metastatic 

disease, there was a greater risk of rapid death relative to patients with local disease only 

(Figure 1B). The OS hazard ratio in the local disease with bladder invasion (median OS: 9 

months) and metastatic disease groups (median OS: 7.1 months) were 20.46 (95% CI: 
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2.43,172; p=0.005) and 43.34 (95% CI: 4.39,427.4; p=0.001), respectively. Unstaged 

patients were of advanced age (83, 79, and 88 years old) and died shortly after diagnosis, 

without treatment.

We sought to investigate the outcomes of patients with local disease based on their treatment 

regimen (Table 2). The majority of patients were alive at the time of analysis (6/9) or had 

survived more than two years after diagnosis (7/9). Of the six patients alive at the time of 

analysis, three were treated with surgery alone, two had surgery followed by adjuvant 

radiation, and one received radiation alone. All patients receiving radiation were treated with 

external beam radiation. No brachytherapy was administered. Three patients with local 

disease at diagnosis died due to disease progression, surviving < 7 months after metastatic 

recurrence.

For further analysis, we combined the patients having metastatic disease with those with 

local disease with bladder invasion given the comparable poor prognosis of each group. 

Only four of the 15 patients with advanced disease were treated with hormonal therapy. 

After a median follow-up of 21 months in the advanced disease group, the four patients 

receiving gonadotropin-releasing hormone agonists and/or anti-androgens survived 7, 8, 8, 

and 10 months, while those treated without hormonal therapy survived from 1 to 21 months, 

with a median of 9 months (Figure 2A). In each of the four patients who received ADT, no 

PSA or radiographic responses were observed and therapy was stopped within three months. 

Second-generation anti-androgens (i.e., enzalutamide) and Cytochrome P450 isoform 17 

inhibitors (i.e., abiraterone acetate) were not administered.

Six patients were found to have metastatic disease at the time of diagnosis. The sites of 

metastatic disease included brain and lung (1/6), bone only (2/6), lung only (2/6), and 

retroperitoneal lymphadenopathy (1/6). Several different chemotherapy regimens were used 

to treat patients with advanced disease (Figure 2B). Traditional prostate cancer (single-agent 

docetaxel) and small cell carcinoma (carboplatin and etoposide) regimens were used in most 

instances. Of the five patients who received weekly docetaxel, two had no response to 

treatment and two had partial radiographic and PSA responses lasting four and eight months. 

One patient had recently started docetaxel at the time of analysis. Four patients were treated 

with a small cell carcinoma regimen (carboplatin and etoposide). Two of these patients had 

no radiographic or PSA response after two months of chemotherapy. Partial responses were 

reported in the remaining two patients during the six cycles of therapy and progressed after 

cessation of the treatment. One patient was treated with a sarcoma regimen consisting of 

single-agent adriamycin with rapid disease progression after two cycles. Several patients 

with advanced disease were not treated, likely due to the overall disease burden, 

comorbidities, and performance status, and died within nine months after diagnosis.

DISCUSSION

Case reports of sarcomatoid prostate cancer in the literature, prior to our analysis, 

demonstrate a dismal prognosis.9–15 Given the limited number of cases available at each 

institution, a more detailed analysis of survival based on stage and treatment has not been 

performed until now. Patients with local disease at the time of diagnosis did remarkably 
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well. In this group, the median OS was not yet reached after more than eight years of median 

follow-up. In our analysis, patients in the local disease group were effectively treated with a 

combination of surgery and/or radiation. Three patients in the local disease group who 

survived longer than eight years (107, 110, and 122 months) from diagnosis underwent 

prostatectomy with negative margins on pathology and no lymph node involvement. One of 

the three patients received adjuvant external beam radiation. While preliminary, this data 

suggest that patients with clinically localized disease treated with either surgery or radiation 

or both may have durable remissions and are potentially cured of their disease.

Once invasion into the bladder was noted, OS was similar to the group with metastatic 

disease, suggesting a lack of an effective systemic therapy. Three patients with bladder 

invasion underwent cystoprostatectomy as upfront therapy. Two of the three patients died 

within 5 and 18 months of surgery from disease progression. One patient remained alive at 

the time of analysis (21 months) and was treated with pelvic exenteration for a local disease 

recurrence, but subsequently developed distant disease and started on chemotherapy. 

Although this represents a small number of patients, the poor outcomes of patients with local 

invasion into the bladder may highlight the propensity of these sarcomatoid tumors to spread 

systemically, limiting curative options.

This study does not address patients with local disease with lymph node involvement who 

may be surgical candidates. In our study, one patient in the local disease category was noted 

to have a single lymph node involved with sarcomatoid carcinoma on surgical biopsy 

following prostatectomy. At the time of this study, the patient was 24 months out from his 

initial surgery with no evidence of disease at this time on subsequent imaging. Additional 

patients would be needed to better characterize the outcomes of local disease with and 

without lymph node involvement. However, given the dismal outcomes of patients treated 

with systemic therapies, providers may consider aggressive local therapy (i.e. surgery and/or 

radiation) in the setting of radiographic pelvic lymph node involvement.

A major limitation of this study is the retrospective design and reliance on the accounts of 

outside providers to provide a detailed medical history. Although 70 patients were initially 

identified, many were excluded from the staging and treatment analysis due to lack of 

reliable clinical information. In many of these instances, medical records were destroyed or 

incomplete. Moreover, radiology studies were not independently reviewed at a single 

institution (i.e. Johns Hopkins Hospital) and may have affected staging. In this situation, 

local disease patients, at worst, would be understaged which would negatively effect the 

reported survival. However, the survival advantage in this group remained statistically 

significant.

The favorable outcomes in the local disease group highlight the importance of early 

diagnosis. In sarcomatoid prostate cancer, the lack of PSA expression by the sarcomatoid 

component may make it difficult to diagnosis localized disease.4 Of the 22 patients who had 

PSA staining done at the time of original diagnosis, 20 were negative for PSA expression. In 

the absence of PSA expression, we hypothesized that ADT may be of limited benefit. We 

identified four patients who were treated with ADT as first-line treatment for advanced 

disease. No PSA or radiographic responses were observed in any of the patients. This 
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preliminary data suggest that these tumors may be androgen-independent and their growth 

not driven by the androgen receptor. Immunohistochemistry and RNA in situ hybridization 

studies looking at AR expression may help to better understand the lack of response 

observed in this small subset of tumors.

Consistent with sarcomatoid subtypes of other malignancies, metastatic sarcomatoid prostate 

cancer is associated with a poor prognosis.16, 17 Conventional chemotherapy and ADT did 

not appear to alter the natural course of the disease in this retrospective analysis. Different 

chemotherapy regimens (i.e. small cell carcinoma, sarcoma, prostate adenocarcinoma) were 

used to treat several patients with metastatic disease. Given the small number of patients, 

statistical analysis comparing each individual regimen is difficult to interpret. We observed 

short-lived, partial responses with both small cell and prostate cancer based regimens, but no 

durable responses were obtained. Further understanding of the tumor biology of sarcomatoid 

tumors and molecular profiling may identify targetable pathways and novel therapies for this 

aggressive neoplasm.

CONCLUSIONS

Localized, sarcomatoid prostate cancer can be effectively treated with definitive therapy 

including surgery and/or radiation. Favorable outcomes in the local disease group highlight 

the importance of early disease detection and treatment. More advanced disease, including 

bladder invasion or overt metastases confers a poor prognosis for survival. Moreover, our 

preliminary data from a small subgroup of patients showed no effect of ADT suggesting that 

tumor growth may not be dependent on AR signaling.
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FIGURE 1. Overall Survival of Patients with Sarcomatoid Prostate Cancer
A. Kaplan Meier estimate of overall survival in all patients with sarcomatoid prostate 

cancer. The median overall survival was 10.64 months with a subset of patients having 

prolonged survival. B. Kaplan Meier estimate of overall survival in sarcomatoid prostate 

cancer patients stratified by a modified staging system. Median OS – local disease: not 

reached; local with bladder invasion: 9 months; metastatic disease: 7.1 months; unstaged: 

1.28 months.

Markowski et al. Page 8

Urology. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



FIGURE 2. Treatment Paradigms and Outcomes of Patients with Advanced Disease
A. Fifteen patients were identified with advanced disease. Four of the 15 patients were 

treated with androgen deprivation therapy with a median survival of 7.85 months (HR 1.51, 

p = 0.52). Non-hormonal based therapies, used in 11 of 15 patients, led to a median survival 

of 9 months. B. Patients with advanced disease were grouped based on stage (local disease 

with bladder invasion and metastatic disease). Treatment paradigms including various 

chemotherapy regimens are indicated in each column.
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TABLE 1

Summary of Clinical and Histopathologic Characteristics

Total number of cases 70

Age in years, average (range) 70.8 (49 – 88)

Clinical follow-up available, n (%) 45/70 (64%)

Prior history of acinar adenocarcinoma (%) 35/45 (78%)

Gleason ≤ 6 11/21 (52%)

Gleason 7–10 10/21 (48%)

Time between original diagnosis and sarcomatoid carcinoma in years, average (range) 8.3 years (9 months – 20 years)

Concurrent acinar adenocarcinoma, n (%) 55 /70 (79%)

Gleason 7–8 13/36 (36%)

Gleason 9–10 23/36 (74%)

PSA immunostaining

Positive (%) 0/22 (0%)

Negative (%) 20/22 (91%)

Focally positive (%) 2/22 (9%)
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