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Abstract
Introduction: Small cell neuroendocrine carcinoma of the prostate (SCNECP) is a rare and highly
malignant tumor that commonly transforms into conventional prostate adenocarcinoma (CPAC).
Most of SCNECP cases cannot be detected and diagnosed early, and SCNECP is often diagnosed
when there is liver and lung metastasis. Therefore, the early detection of the process from CPAC to
SCNECP is crucial.Case Report:Wepresent a case of a 73-year-oldmanwhowas initially admitted to
our hospital with metastatic CPAC. He was administered goserelin acetate 3.6 mg combined with
bicalutamide tablets (50mg) once daily for endocrine therapy anddocetaxel (100mg) combinedwith
prednisone (5 mg) twice a day. After treatment, the prostate-specific antigen (PSA) level decreased
significantly, but the CEA, CA199, and CA125 levels began to increase progressively after a short
decline. However, no solid tumor recurrencewas observed inmultiple reexaminations. It was not until
9 months after the elevation of tumor markers that multiple metastatic lesions appeared in the liver,
which finally confirmed the diagnosis of metastatic SCNECP. After chemotherapy with etoposide
360 mg combined with carboplatin 200 mg, the tumor size was significantly reduced, and tumor
markers decreased. However, the remission time was only 3 months. The patient’s liver metastases
continued to grow, and CEA, CA199, and CA125 levels continued to increase. Conclusion: During
CPAC treatment, PSA levels continued to decrease, whereas CEA, CA199, and CA125 levels continued
to increase. This suggests the possibility of the transformation of CPAC into SCNECP.
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Introduction

Small cell neuroendocrine carcinoma of the prostate (SCNECP) is a rare type of prostate
tumor that is often derived from transformation after conventional prostate adenocarcinoma
(CPAC) treatment [1]. This transformation may be related to the loss of tumor suppressor
proteins such as PTEN, RB1, and TP53 [2]. It is generally believed that the transition from
CPAC to SCNECP can occur through selective pressure of potent AR-targeting agents in the
absence of TP53/RB1 loss [3]. However, this transition process should be considered a
complex process of tumor evolution. One study suggested that the disease continuum from
CPAC to SCNECP should be divided into the following five categories: CPAC (adenocarcinoma
with androgen receptor (AR) and prostate-specific antigen [PSA]), AR-low CPAC (weak AR
and PSA, negative for neuroendocrine [NE] markers), bisexual CPAC (co-expressing AR, PSA,
and NE markers), double negative CPAC (negative for AR, PSA, and NE/small cell carcinoma
[SC]markers), and NE/SC [4]. SCNECP does not necessarily express PSA. Therefore, PSA levels
did not reflect SCNECP transformation. Therefore, the conversion of CPAC to SCNECP was
difficult to detect. It is vital to find relevant evidence for the advance transformation of CPAC
into SCNECP. Our case showed that decreased PSA and increased CEA, CA199, and CA125
levels may predict the transformation of CPAC to SCNECP. This has crucial implications for the
early detection and treatment of transformed SCs of the prostate.

Case Presentation

A 72-year-old male patient was admitted to the hospital because of left cervical lymph
node enlargement for 1 month on July 1, 2022. Subsequently, fluorodeoxyglucose positron
emission tomography/computed tomography (CT) was performed: enlarged lymph nodes in
the left posterior cervical triangle, the supraclavicular region, the right lower paratracheal, the
subaortic arch, the bilateral hilar lung, the retroperitoneal para-abdominal aorta, and the
bilateral iliac vessels showed increased FDG metabolism and systemic bone destruction
accompanied by increased FDG metabolism. Prostate cancer (PC) with lymph node and bone
metastases was considered. Visceral metastases were not observed (Fig. 1). The main
symptom of the patient was the enlargement of multiple lymph nodes, and the pain caused by
bone metastasis was not obvious. Prostate biopsy revealed PC. The Gleason score was 4 + 5.
Immunohistochemistry (IHC): CK7 (−), CK20 (−), EMA (−), Ki-67 (+,70%), PSA (+), and P504 s
(+). He was administered goserelin acetate 3.6 mg combined with bicalutamide tablets (50
mg) once daily and docetaxel 100 mg combined with prednisone 5 mg twice a day, che-
motherapy every 21 days. At the same time, zoledronic acid inhibits bone destruction. The
PSA levels of the patients decreased gradually, from the highest 2,247.6 ng/mL to the lowest
8.78 ng/mL. CEA decreased from 103.88 ng/mL to 23.92 ng/mL, CA199 decreased from
77.6 Ug/mL to 39.4 Ug/mL, and CA125 levels decreased from 63.0 Ug/mL to 32.1 Ug/mL.
However, PSA levels decreased for 7 months, whereas CEA, CA199, and CA125 levels began
to increase after 3 months (Fig. 2). We also considered a second primary tumor or disease
progression. However, no evidence of tumor progression or metastasis was detected by
gastroenteroscopy or routine contrast-enhanced CT performed every 2 months. Therefore,
the chemotherapy regimen was not changed until metastasis was considered in June 2023.
Chest and abdominal CT showed diffuse multiple space-occupying lesions in the liver pa-
renchyma. Needle biopsy of the liver tumor showed small cell neuroendocrine carcinoma
(SCNEC) in the liver tissue on June 21, 2023. IHC: CD56 (+), CK19 (+). CDX-2 (−), CgA (+), Gly-3
(+), Hepa (−), Ki-67 (+90%), NSE (+), PSA (−), Syn (+), INSM1 (+), TTF-1 (−) (shown in Fig. 3).
Considering the poor appetite due to liver metastasis, a reduced dose EP regimen (etoposide
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360 mg combined with carboplatin 200 mg) was administered for three cycles. Re-
examination of CT on August 16, 2023, showed that the liver metastasis was significantly
smaller than before. However, after only 3 months of remission, a reexamination of CT on
September 11, 2023, showed that the liver metastasis had increased (Fig. 4). The patient’s
family declined further chemotherapy, and he died on November 15, 2023 (Fig. 5).

Discussion

Most cases of SCNECP cannot be detected and diagnosed early, and SCNECP is often
diagnosed when liver and lung metastases are present. Therefore, the early detection of the
process from CPAC to SCNECP is crucial. However, we failed to detect and diagnose SCNECP
early and waited until the patient had multiple liver metastases before initiating treatment,
which significantly delayed the treatment. During the transformation from CPAC to SCNECP,
CPAC can benefit from chemotherapy and endocrine castration, which results in a continuous
decrease in PSA levels. However, after the transformation from CPAC to SCNECP, the
transformed SCNEC often cannot benefit from docetaxel 100 mg combined with prednisone
5 mg twice a day, chemotherapy, and endocrine castration. Therefore, it leads to a decrease in
PSA levels and an increase in CEA, CA125, and CA199 levels. In other words, if such phe-
nomena occur, a high probability indicates that the CPAC has begun to transform into the
SCNECP. This finding allowed us to detect SCNECP transformation earlier, which has im-
portant clinical significance, especially in patients with localized PC. Early detection of SCNEC
transformation can lead to local radical radiotherapy and chemotherapy [5, 6], rather than
waiting for visceral metastasis before treatment. In this patient, we failed to identify the
tumor in a timely manner in the presence of persistently elevated tumor markers, and a liver
biopsy was not performed until the patient presented with multiple liver metastases.

Fig. 1. Positron emission tomography/CT showed multiple bone metastases of PC (a) and CT showed
hepatic cysts in the liver (b), there were no metastases in the liver (c).
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Fig. 2. Trend graph of tumor markers.

Fig. 3. IHC. a Syn positive [×400]. b Insulinoma-associated protein 1(INSM1) positive [×400]. c PSA
negative [×400]. d NSE positive [×400].
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Therefore, the opportunity for early treatment was missed. Clearly, we have overlooked the
importance of a repeat prostate biopsy. If this patient had undergone a second prostate biopsy
after the elevation of tumor markers, the conversion of CPAC to SCNECP might have been
detected earlier. This was a very profound lesson.

SCNECP is a rare type of PC. Themajority of SCNECP are derived from conversion after CPAC
treatment. The possibility that a subset of CPACmay progress to SCNECP has been established in
preclinical models and case reports [1, 7]. The LTL331 model accurately summarized the clinical
course of patients with an LTL331 source. LTL331 (adenocarcinoma) takes 6–8 months after
castration to become LTL331R (SCNEC) [8]. This result was consistent with the findings of the
present study. However, the transformation from CPAC to SCNECP is a dynamic process, and the
patient may still have adenocarcinoma components after the transformation. Therefore, the
patient may have two tumor cells simultaneously during the course of the disease [9].

Compared with CPAC, SCNECP is more malignant and is characterized by low serum PSA,
high serum NE markers, multiple visceral metastases, and poor response to chemotherapy
drugs [10]. SCNECP should be suspected if the patient shows rapid disease progression during
CPAC treatment [11]. The liver is the most common site for SCNECP. Studies have shown that
patients with liver involvement due to metastatic SCNECP have poor prognosis [1, 12]. IHC is
the most important diagnostic tool for SCNECP. Almost all SCNECP may be positive for one or
more NEmarkers (synaptophysin, chromogranin, and neuron-specific enolase) [9]. Therefore, it

Fig. 4. a On April 13, 2023, CT showed no metastasis of hepatic cysts. b On June 13, 2023, after the
continuous increase of CEA, CA199, and CA125 for 9 months, CT showed diffuse multiple metastases in
the liver. c After 3 cycles of etoposide combined with carboplatin chemotherapy, CT reexamination on
August 17, 2023, showed that liver metastases were significantly reduced. d Reexamination of CT on
September 12, 2023, showed that the liver metastasis increased again and the disease progressed.
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is not difficult to diagnose SCNEC. However, it is difficult to distinguish the origin of SCNEC using
IHC alone. It is essential to distinguish the primary sites of SCNEC (mainly the prostate and
lungs) for patient management. However, TTF-1 was expressed in both lung cancer and
SCNECP. PSA, or AR. Although PSA and AR are supportive of a prostatic origin [4, 13], PSA and
AR expression are frequently lost in SCNECP [14]. Therefore, the diagnosis of SCNECP requires
comprehensive consideration of clinical manifestations andmedical history. In the present case,
the patient had no definite lung tumor; therefore, SCNEC was considered to have transformed
from CPAC. Once SCNECP is diagnosed, patient survival time is very short. One study found that
patients with SCNECP liver metastases had a median survival of only 4 months [15].

PSA is widely used in clinical practice as an important prognostic and predictive marker
of PC [16]. In general, CPAC-related tumor marker elevation is mainly PSA, and other tumor
markers are rarely increased [17]. However, elevations in markers such as CEA, CA125, and
CA199most likely indicate the presence of metastasis to visceral sites, such as the lung or liver
[18, 19]. Alternatively, conversion of CPAC to SCNECP occurred. Several studies have shown
that SC of the prostate can lead to the elevation of a variety of tumor markers such as CEA,
CA125, and CA199 [20].

The serum NSE is a critical SC-associated tumor marker that we did not test when we
initially diagnosed CPAC because it is not necessary in the diagnosis and treatment of CPAC.
When SCNECP was diagnosed, the serum NSE levels were measured. On July 27, 2023, the
patient’s serum NSE was 105.8 ng/mL. After two cycles of chemotherapy, the serum NSE
decreased to 39.68 ng/mL. At the same time, the liver metastases were significantly reduced;
therefore, serum NSE can reflect the efficacy of chemotherapy. Obviously, if serum NSE can
be monitored early, it can better indicate whether conversion from CPAC to SCNECP has
occurred. This is noteworthy in the treatment of CPAC.

Treatment differs between advanced CPAC and SCNECP. Although both originate from the
prostate, CPCA can benefit significantly from docetaxel combined with androgen deprivation
therapy. In addition, most CPCA are accompanied with bone metastases. Emerging evidence
suggests that the combination of bone-targeted agents with abiraterone acetate, enzalutamide
and radium-223 can improve clinical efficacy and prolong the survival of patients with CRPC
with bone metastases [21]. However, there is currently no standard treatment for SCNECP.
Etoposide combined with cisplatin or carboplatin is the most commonly used treatment for
SCNECP [22]. However, most patients do not have progression-free survival (PFS) after
4 months of chemotherapy. One study showed that the median overall survival of SCNECP
patients was only 10 months [23], and most patients die within 1 year of diagnosis. Few
studies have investigated radiotherapy in the treatment of SCNECP. Two studies have shown

Fig. 5. Timeline summarizing the main events of this case report.
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that radiotherapy is effective for the treatment of limited-stage SCNECP and can achieve
complete remission [5]. However, randomized controlled trials on radiotherapy for limited-
stage SCNECP are lacking. In addition, the correct identification of the site of origin of
metastatic SCNEC is vital for patient prognosis and treatment. The treatment of SCNECP
differs from that of primary lung SCNEC. Lung SCNEC can be treated with chemotherapy
combined with immunotherapy such as atezolizumab [24] or durvalumab [25]. In contrast,
available data suggest that SCNECP does not benefit from immunotherapy. One study showed
that in patients with advanced SCNECP who received first-line chemotherapy combined with
immunotherapy (atezolizumab), the median PFS was 3.4 months and the median overall
survival was 8.4 months [26]. However, the sample size of patients with SCNECP is small, and
there is a lack of randomized controlled trials on immunotherapy for SCNECP. There are
several reasons for the poor efficacy of immunotherapy, which may be related to the ex-
pression of PD-L1. In addition, dysbiosis of the gut microbiota may lead to poor immuno-
therapy efficacy [27]. In addition, the ECOG score of patients with advanced SCNECP is
generally higher, which may also affect immunotherapy efficacy. One study showed that
patients with an ECOG score of 0 or 1 had better survival [28]. Therefore, there are only a few
effective methods currently available in clinical practice. Development of novel antitumor
agents is required to improve the prognosis of SCNECP. Antibody-drug conjugates have
shown remarkable results in the treatment of breast cancer, and several clinical studies have
been conducted on PC [29]. We expect that these drugs will improve the prognosis of SCNECP.

Conclusions

SCNECP is a rare and highlymalignant tumor that is often transformed fromCPAC treatment.
It is difficult to be detected early, and most patients are diagnosed at an advanced stage.
Therefore, the early detection of the transformation of CPAC into SCNECP is crucial. During CPAC
treatment, if PSA continues to decrease while tumor markers such as CEA, CA199, and CA125
continue to increase, this may indicate that CPAC has begun to transform into SCNECP. The early
detection of SCNECP transformation and timely radiotherapy may provide survival benefits to
patients with limited-stage SCNECP. The survival time of patients with advanced SCNECP was
short. Although the PFS after chemotherapy for advanced SCNECP is relatively short, chemo-
therapy is still the most effective treatment. Immunotherapy has shown encouraging results in
other tumors; however, the results of SCNECP are unsatisfactory. We look forward to new drugs
and treatment options to improve the prognosis of patientswith SCNECP. The CARE Checklist has
been completed by the authors for this case report, attached as supplementary material (for all
online suppl. material, see https://doi.org/10.1159/000536351).
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