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ABSTRACT
Prostatic small cell carcinoma (PSCC) is a distinct clinical phenotype of prostate cancer. Although rare, this phenotype
is highly aggressive with very high mortality. Due to this, it is imperative for clinicians to be aware of it, diagnose it
early and treat it appropriately. In this article we discuss the current literature, outline a plan for its diagnosis and management, and highlight latest research on this topic.
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1. Introduction
Prostatic small cell carcinoma (PSCC) is a distinct and
aggressive clinical phenotype of prostate cancer. The
clinical entity is characterized by frequent non-osseous
visceral metastasis, poor response to androgen ablation,
serum prostate specific antigen (PSA) levels not correlating with response or disease progression and non-durable responses to cisplatin based chemotherapy. In this
article we discuss the current literature, outline a plan for
its diagnosis and management, and highlight latest research on this topic.

2. Epidemiology
Data from the surveillance, epidemiology and end results
(SEER) program indicates that the incidence rate for
PSCC is 0.35 cases per million per year [1]. The incidence is higher amongst African-American as compared
to Caucasian men (0.51 vs 0.34, p = 0.07). Out of the 502
PSCC cases identified in SEER 17, 87% identified themselves as Caucasians, 8% as African-Americans, and remaining 5% as other or unknown races. Median age at
diagnosis for PSCC was 73.1years, and median PSA at
diagnosis was 10.9 ng/ml. An interesting point to note is
that 51.8% of patients diagnosed with PSCC presented
with PSA ≤ 5 ng/ml and 51.5% of patients were staged to
have distant metastasis at diagnosis. Both these numbers
are higher than comparative numbers for any other prostate cancer subtype and indicate the aggressive nature of
this variant. Five-year and median overall survival for
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PSCC are the lowest among prostate cancer subtypes at
12.6% and 10 months respectively. As compared to
Caucasian patients, African-American patients demonstrate slightly higher survival (16.1% vs 12.8%) [1]. These
data combined with the incidence data imply that although African-American men are more likely to be diagnosed with PSCC, the disease is less aggressive in case
as compared to their Caucasian counter parts. Pure PSCC
is seen in 50% of cases and the rest demonstrate an admixture of PSCC and adenocarcinoma [2]. PSCC is
rarely a primary presentation. More commonly it is observed to emerge as the disease becomes castrate resistant. Aparicio et al had observed features of small cell
differentiation in 25% of patients with chemotherapy
naïve hormone refractory prostate cancer [3]. Small cell
carcinomas (SCC) of prostate or of any other organ of
origin are often characterized with rapidly growing and
highly metastatic disease [3].
Pure PSCC arising de novo with no or minimal adenocarcinoma component behaves more aggressively than
mixed variety or adenocarcinoma showing cells with
neuroendocrine differentiation. The later may also have
higher PSA values than the pure type PSCC [4].

3. Histopathology and Molecular Markers
Prostatic small cell carcinoma (PSCC) demonstrates histologic features similar to small cell carcinomas arising
in other organs. Most cases of PSCC show traditional
“oat cell” morphology on routine histology, including
scant cytoplasm, nuclear molding, finely dispersed nuclear chromatin, inconspicuous nucleoli and frequent
JCT
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apoptosis and mitotic activity, while approximately 1/3
of cases may contain features of “intermediate” neuroendocrine carcinoma, with more abundant cytoplasm and
occasional visible nucleoli (Figure 1). Occasional giant
tumor cells with “smudgy” chromatin may be present [2].
PSCC may exist as a pure subtype, or in combination
with traditional prostatic adenocarcinoma. When present
in addition to conventional adenocarcinoma, the PSCC
component may go unrecognized, i.e. interpreted as a
“de-differentiated” or high grade (Gleason pattern 5) area
[2]. The cytologic appearance of primary and metastatic
PSCC on fine needle aspirate material is also similar to
aspirates of SCC arising from the lung or other organs.
Aspirates from PSCC are highly cellular, and contain a
large proportion of single tumor cells. The neoplastic
cells have minimal cytoplasm, with fine nuclear chromatin and variable mitoses. Numerous apoptotic bodies are
seen. Cell clusters may demonstrate nuclear molding [5].
Several authors have investigated the immunohistochemical staining pattern of PSCC. The majority of tumors express at least one, and often several neuroendocrine markers, such as synaptophysin, CD56 or chromogranin [2,6] (Figure 2). In a study of 95 cases of PSCC,
neuroendocrine markers were positive in 94% of tumors,
and CD56 was found to be the most sensitive marker [2].
Approximately 50 to 80% of cases express thyroid transcription factor 1 (TTF-1), which cannot be used to distinguish PSCC from lung primary SCC [2,6]. While immunohistochemical markers of neuroendocrine differenttiation are usually detected, organ specific markers such
as prostate specific antigen (PSA), prostatic acid phosphatase (PSAP), androgen receptor (AR), p501s (prostein)
and p504s (AMACR) are often absent. Positive staining
has been described in approximately 15% - 20% of cases
for PSA, 17% cases for AR, 25% - 29% cases for PSAP,
28% cases for p501s, and 47% of cases for p501s [2,6].
When present, staining is often focal and weak compared
to conventional prostatic adenocarcinoma. The absence of
AR staining by immunohistochemistry reflects the clinical lack of response by PSCC to hormonal therapy. Most
cases of PSCC show tumor positivity for p53 by immunohistochemistry, and genomic sequencing studies have
confirmed the presence of p53 mutations, suggesting a
role for the p53 pathway in tumor genesis [7]. Although
positive immunohistochemical staining for c-Kit (CD117)
and PDGFR have also been described in PSCC, no Kit or
PDGFR mutations have been detected by PCR analysis
[8]. Newer studies looking for new molecular targets
have identified high levels of transcription factors characteristics of neural precursor cell such as ASCL1 [9],
overexpression of MYCN proto-oncogene overexpression of MYCN proto-oncogene [10]. In addition to that
they also observed Aurora Kinase A (AURKA). AURKA
is involved in regulating the function of centrosomes,
Copyright © 2013 SciRes.
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spindles and kinetochores which are required for proper
mitotic progression and maintaining genomic integrity
and maintaining genomic integrity [10]. Since MYCN
has role in neuroblastoma development, its overexpression
supports the hypothesis that neural development pathways are implicated in the progression of the androgenindependent prostate cancer [10].
While the morphologic and immunohistochemical
features of PSCC are often indistinguishable from SCC
arising in other sites, recent studies have demonstrated a
significant number of cases carrying ERG gene rearrangements leading to the TMPRSS2-ERG fusion, similar
to conventional prostatic adenocarcinoma. TMPRSS2ERG fusion derived from ERG gene deletion and ERG
gene translocations has been demonstrated by FISH
analysis in 45% - 67% of prostatic SCC cases examined
[11,12], and has not been detected in cases of SCC arising from other sites such as bladder or lung. The presence of ERG protein in PSCC has also been detected by

Figure 1. Characteristic appearance of small cell carcinoma,
with minimal cytoplasm, apoptosis, and nuclear molding (H
& E, 400× magnification).

Figure 2. Diffuse positive immunohistochemical staining for
synaptophysin (200× magnification).
JCT
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immunohistochemistry (IHC), with one study showing
ERG IHC to demonstrate 40% sensitivity and 92% specificity for ERG gene rearrangements as compared to FISH
analysis [12]. These results suggest that ERG gene rearrangement analysis by FISH may be the most sensitive
marker for prostate origin in metastatic PSCC, although
there is insufficient data to predict whether TMPRSS2ERG gene fusion has prognostic impact.

patients had died, including 37 of progressive prostatic
cancer and 1 died of toxicity. Median survival from the
onset of chemotherapy was 12 months (range 1 to 38)
(Table 1-1.1).
Phase II trial of doxorubicin, etoposide and cisplatin
conducted at MD Anderson in histo-pathologically proven
pure or mixed small cell prostate cancer showed severe
toxicity with the regimen. More than 8% died due to
toxicity of the regimen. Dose modification was required
for 45% of the patients. None of the patient achieved
complete response. 61% patients had radiologic partial
response out of which 46% were stable disease only.
Median overall survival was only 10.5 months with median time to progression 5.8 months. All patients which
had partial response also showed 50% reductions in tumor markers level including PSA, CEA, and LDH. [14]
Some important observations made in this cohort by the
investigators were that patient with mixed histology had
a longer survival than patients with pure small cell histology. Also higher value of PSA predicted a lower risk
disease and positive predictor of time to failure. A plausible explanation for this is that pretreatment PSA levels
may reflect the percentage and the histologic maturity of
the adenocarcinoma component coexisting with PSCC,
which in turn may dictate the overall biologic behavior of
the hybrid tumor [14] (Table 1-1.2).
Mitry et al. published their experience with cisplatin
and etoposide in patients with metastatic tumors with
neuroendocrine differentiation arising from other sites
like foregut, mid gut and hindgut. They observed good
response rates of 61% in patients with poorly differentiated tumors but dismal survival of 20% at 2 years [20].

4. Treatment
Small cell carcinoma being a rare disease, there is a paucity of randomized clinical trials with various treatment
regimens. Various investigators have published their experiences as case series. There is a general consensus
among clinicains that PSCC should be managed as small
cell carcinoma of lung. Following is the description of
clinical experience published in literature. Reports describing two or more patients were included in our report.
French group looked at 41 consecutive patients with
diagnosis of PSCC based on predetermined features including, supra-normal serum neuron specific enolase and
chromogranin A levels. None of these patients had biopsy confirmation for small cell features. Patients were
treated with combination of docetaxel 75 mg/m2 and cisplatin 75 mg/m2 every 3 weeks for a maximum of 6 cycles. The primary end point was neuroendocrine response
defined as more than 50% decrease in level of tumor
markers. It was seen in 33% of the patients. The median
duration of response was 4 months (range 2 - 10 months).
Prostate specific antigen response rate was 48%. The
objective response rate was 41% in patients with measurable disease [13]. At the end of observation all except 3

Table 1. Different Chemotherapy regimens used for prostatic small cell carcinoma.
Chemotherapy regimen

Number
Biopsy
of patients confirmation

Tumor
marker
elevation

Tumor
Radiologic
marker
response
response

Median
survival

Median
time to
progression

Prior
treatment

Radiation

Docetaxel + Cisplatin [13]

41

No

Yes, NSE,
CGA

33%

yes

12 months after
chemotherapy
initiation

4

Hormonal,
estramustine

None

Doxorubicin + Cisplatin +
Etoposide [14]

38

Yes

Yes, LDH,
CEA, ALKP

Yes

61% PR

10.5

5.8

Hormonal

None

Estramustine [15,16]

34

No

CGA

Yes

Yes

9

5.7

Hormonal

None

Cisplatin + Etoposide

4

Carbo + Etoposide

3

Cis + Adria + Vincristine

1

Yes

None

NA

NA

9.5

NA

NA

Cis + Adria + Tamoxifen

1

Androgen Deprivation [17]

1

Gem + Doce + Carbo

2

Yes

NSE

Yes

100%

NA

NA

ADT in 1 patient

1

Cis + Adria + Etop

1

Cis + Adria+ Vincristine [18]

1

Yes

CEA

Yes

NA

NA

NA

Ongoing

Yes
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Ahel et al. used estramustine for androgen refractory
prostate cancer with increased levels of chromogranin A
levels. They found initial 65.3% response rate at 3 months
with median time to progression 5.7 months and median
survival of 9 months [15,21] (Table 1-1.3).
Asmis et al. presented their experience with PSCC with
SCC arising in GU tract. Of 22 patients with SCC of GU
tract, 10 were in prostate. 9 patients were advanced stage
and 1 patient was limited stage. These patients received
different combinations of chemotherapy—Cisplatin and
etoposide [4], carboplatin and etoposide [3], Cisplatin,
Adriamycin and vincristine [1]; cisplatin, Adriamycin
and tamoxifen [1] and one patient receiving only hormonal
therapy. Median survival for prostate cancer patients was
9.5 months. None of the patients developed symptomatic
brain metastases [17] (Table 1-1.4).
Aoki et al. used gemcitabine, docetaxel and carboplatin
in two patients with biopsy proven small cell carcinoma.
Both patients had good radiographic and biochemical
response. One patient died within 12 months with a recurrence. Second patient who had limited stage disease
received chemotherapy followed by radiation boost to the
pelvis but died of liver dysfunction from unrelated causes
within three months of treatment completion [19] (Table
1-1.5).
Rubenstein et al. presented series of 7 cases where they
used chemotherapy regimen using cisplatin, adriamycin
and etoposide (one patient); cisplatin, adriamycin and
vincristine as neo-adjuvant followed by cisplatin and
etoposide after prostatectomy in the second patient. Paper
doesn’t clearly discuss what combination was used in
other patients. They added RT to the pelvis in 3 of their
patients. Survival of patients with mixed tumor histology
was better than pure small cell prostate cancer. PSA was
observed to be not a reliable marker of tumor progression
in comparison to CEA, which mirrored the disease
course very well [18] (Table 1-1.6).

5. Recommendations
Patients with castrate refractory prostate cancer should be
investigated for small cell features if they have one or
more of the following features: All patients of castrate
refractory prostate cancer who are progressing rapidly with
large volume of disease, predominant non bony disease,
with or without asynchrony of their PSA level to the
burden of disease, patients with prior histology of high
Gleason grade disease.
Patients with suspicion of PSCC should get serum
level drawn for tumor markers. Investigators have looked
at various tumor markers in patient with PSCC to predict
disease, response and relapse or progression. (Table 2)
Neuron specific enolase was noted to be a good marker
in small cell lung cancer as a marker of extent of disease
and clinical response to chemotherapy [22]. If any of them
Copyright © 2013 SciRes.
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Table 2. Various Tumor markers used for follow up in patients with PSCC.
Neuron Specific enolase [13,19]
Chromogranin A [13,15]
Bombesin [14]
Calcitonin [14]
ACTH [14]
Carcino-embryonic Antigen [14,18]
Somatostatin [14]
LDH [14]
Alkaline phosphatase [13,14]
Pro- gastrin releasing peptide [19]

is elevated, it may help monitor the response to treatment.
If possible core needle biopsy from a suitable site which
is progressing rapidly on imaging should be performed.
The pathologist should stain for CD56, synaptophysin,
neuron specific enolase and chromogranin A in the tissue
specimen.
The immune-histochemical demonstration of neuroendocrine differentiation is not a prerequisite for the diagnosis of small cell carcinoma [23]. Patients with neuroendocrine markers positive but not comprising of small
cells should not be labeled as small cell carcinoma. Tissue may have mixed component of small cell and nonsmall cell architecture and they should be described as
such.
If patients have high grade disease with neuroendocrine
features but no small cell component then it is treated as
regular prostate adenocarcinoma. Once the diagnosis is
confirmed, as per national comprehensive cancer network
recommendations PSCC is treated as small cell lung cancer [24]. In multiple randomized clinical chemotherapy
trials for small cell lung cancer combination of cisplatin
and etoposide trumped other alkylating agent containing
regimens [25,26]. Meta-analysis of individual patient
data treated with cisplatin and etoposide versus carboplatin
and etoposide suggested no differences in efficacy between cisplatin and carboplatin in the first-line treatment
of extensive stage SCLC, but there are differences in the
toxicity profile [27]. In our opinion patients with metastatic small cell prostate cancer can be treated with either
of the combination although in elderly men cisplatin is
more difficult to administer with their base line poor renal
function. Oral Topotecan is considered a good option as
second line treatment for progressive disease [28].
JCT
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If there is no evidence of metastasis outside pelvis then
chemotherapy in combination of radiation therapy to the
pelvis should be done [16]. Prophylactic cranial radiation
is standard of care for limited stage SCC of the lung [29].
It is not clear if prophylactic cranial radiation has any
role in this PSCC. In one of the case series patients with
liver metastasis and high ACTH levels were noted to
have higher risk of brain metastasis [14].
Authors recommend, if patients is diagnosed with prostate only disease, and patient is a surgical candidate then
prostatectomy and lymph node dissection should be performed [30]. The rationale is that prostate may have
adenocarcinoma component also. In larger series addition
of chemotherapy to surgery at any point of disease course
have shown to improve survival in patients with PSCC
[30]. If surgical specimen shows high risk features adjuvant radiation to the field can be given [31]. Patient with
bone metastasis should be given denosumab as this type
of cancer is usually castrate resistant [32].

6. New Directions
Newer techniques developed to simplify molecular and
genomic characterization for various tumors is helping us
understand PSCC better. A recent genomic profiling study
of prostate cancer patients had 7 cases of PSCC and all of
them had overexpression of Aurora kinase A and MYC.
Their xenograft models showed response to AURKA
inhibitors [10]. In clinical study unselected metastatic
castrate resistant prostate cancer patients who had progressed on previous chemotherapy were offered danusertib (PHA-739358). 13.6% of treated patients had stable
disease for > 6 months [33]. It is possible in future if we
enrich the population of patients by genomic profiling
and offer them drug treatment based on this information
we may observe better response rates.

7. Conclusion
In conclusion de novo PSCC is a very rare and aggressive phenotype of prostate cancer more commonly seen
in younger males; evidence of focal neuroendocrine differentiation is present in patients with prostate adenocarcinoma at diagnoses and increases with disease progresssion [34]. Clinician should attempt to diagnose it early
and treat aggressively with multimodality approach to
improve survival.
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Abbreviation List
PSCC: Prostatic small cell carcinoma
SEER: Surveillance, Epidemiology and End Results
PSA: Prostate Specific Antigen
SCC: Small Cell Carcinoma
CD56: Cluster of differentiation marker 56
PDGFR: Platelet Derived Growth Factor Receptor
AMACR: Alpha Methylacyl CoA Racemase
P53: Protein 53
PCR: Polymerase Chain Reaction
MYCN: Neuroblastoma derived myelocytomatosis
oncogene
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TMPRSS2: Transmembrane protease serine 2
ERG: Ets related gene
AURKA: Aurora Kinase A
FISH: Fluorescence in-situ hybridization
IHC: Immunohistochemistry
CEA: Carcinoembryonic antigen
LDH: Lactate dehydrogenase
GU: Genitourinary
RT: Radiation Therapy
SCLC: Small Cell Lung Cancer
ACTH: Adrenocorticotropic hormone
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