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Abbreviations & Acronyms
ADT = androgen deprivation therapy
ALT = alanine aminotransferase
AST = aspartate aminotransferase
AT-III = antithrombin III
Cre = creatinine
CRP = C-reactive protein
CT = computed tomography
DIC = disseminated intravascular
coagulation
FDP = fibrin degradation product
Hb = hemoglobin
Hct = hematocrit
LDH = lactate dehydrogenase
NEC = neuroendocrine carcinoma
NEDPC = neuroendocrine
differentiation of prostate cancer
NEPC = neuroendocrine prostate
cancer
NSE = neuron-specific enolase
PCa = prostate cancer
Plt = platelet
PSA = prostate-specific antigen
PT-INR = prothrombin time-
international normalized ratio
RBC = red blood cells
TAT = thrombin–antithrombin
complex
T-Bil = total bilirubin
TP = total protein
WBC = white blood cells
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Introduction: Neuroendocrine prostate cancer has a poor prognosis. Although

disseminated intravascular coagulation associated with malignancy can be lethal, it very

rarely occurs among patients with primary neuroendocrine prostate cancer.

Case presentation: An 80-year-old man presented to our hospital with bloody

sputum. Blood examination indicated disseminated intravascular coagulation. Serum

levels of prostate-specific antigen and neuron-specific enolase were 44.274 and 176 ng/mL,

respectively. Core needle biopsies of an irregular mass in the prostate and a metastatic

tumor in the left iliac bone showed similar neuroendocrine carcinoma cells. Hence, the

patient was diagnosed with disseminated intravascular coagulation associated with

primary and metastatic neuroendocrine prostate cancer. Unfortunately, he passed away

3 weeks after the biopsies.

Conclusion: Given the difficulty of effectively treating metastatic neuroendocrine

prostate cancer among patients in poor physical condition due to disease progression,

identifying a new well-tolerated treatment modality is imperative.

Key words: biopsy, case reports, disseminated intravascular coagulation, neoplasm

metastasis, neuroendocrine carcinoma, neuroendocrine carcinoma prostate cancer.

Keynote message

An 80-year-old man was diagnosed with disseminated intravascular coagulation (DIC) associ-
ated with primary and metastatic neuroendocrine prostate cancer (NEPC). Although extremely
rare, primary NEPC-associated DIC can be lethal. Considering the challenges associated with
effectively treating metastatic NEPC in patients with a poor physical condition due to DIC,
identifying a new well-tolerated treatment modality is imperative.

Introduction

NEDPC often results from ADT, a condition called treatment-related NEPC.1 However,
primary NEPC is a rare subtype of PCa that accounts for <1% of newly diagnosed PCa
cases.1–3 NEPC has a poor prognosis, and metastatic NEPC can be lethal.1–3 Several malig-
nancies can cause DIC, which can be lethal in cases with advanced malignancies.4 ADT treat-
ment can often cause DIC in patients with advanced PCa depending on its progression.
However, DIC rarely occurs in patients with primary NEPC. We herein report a case involv-
ing an 80-year-old man who developed DIC due to primary and metastatic NEPC.

Case presentation

An 80-year-old man presented to the respiratory medicine department at our hospital with
bloody sputum. Initial examination revealed hypertension, hypercholesterolemia, and hyperuri-
cemia, but the patient and his family did not have any history of malignancies. Chest CT
found no cause for his bloody sputum, and no otorhinolaryngological bleeding was detected
by an otorhinolaryngologist. Blood examination results revealed pancytopenia, suggesting
malignancy (Table 1). The patient’s serum PSA level 2 years prior to presentation was
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2.168 ng/mL but increased to 15.0 ng/mL during a local
medical examination 1 month prior to presentation and then
again to 44.274 ng/mL upon presentation to our internal

medicine department, which prompted referral to our urology
department. His serum NSE and soluble interleukin-2 recep-
tor levels were 176 ng/mL and 694 U/mL, respectively.

Table 1 Laboratory test findings

5 months ago 2 months ago 3 weeks ago 1 week ago
At visit urology department

Normal range DIC score

T-Bill 0.4–1.5 mg/dL 0.4 0.4 0.8 0.9 1.4

AST 13–30 U/L 24 37 111 113 103 (Liver failure)

0ALT 10–42 U/L 21 16 12 11 11

LDH 124–222 U/L 181 282 888 1003 1005

Cre 0.65–1.07 mg/dL 1.03 0.97 1.04 1.16 1.12

TP 6.6–8.1 g/dL 7.6 7.3 7.1 7.4 7

CRP 0–0.14 mg/dL 0.49 1.4

WBC 33–86 /lL 7700 7700 6500 6500 5300

RBC 435–555 9104 /lL 463 422 354 350 310

Hb 13.7–16.8 g/dL 14.1 13.1 10.8 10.7 9.5

Hct 40.7–50.1 % 24.8 38.5 31.7 31.9 27.8

Reticulocyte 3–11 % 30 29

Plt 15.8–34.8 9104 /lL 24.8 17.6 9.5 8.6 8.2 1

FDP 0–4.9 lg/mL 382.5 3

Fibrinogen 200–400 mg/dL 161 0

PT-INR 1.38 1

AT-III 80–120 % 89 0

TAT 0–3.9 ng/mL 102.7 1

D-dimer 0–1 lg/mL 136.4

Total score 6

DIC score based on the diagnostic criteria established by the Japanese Society on Thrombosis and Hemostasis (2017 edition).

Fig. 1 CT and bone scan. (a) Axial abdominal

and pelvic CT images obtained upon

hospitalization. An irregular mass was identified at

the base of the prostate (striated arrow). Para-

aortic lymph node metastases and bone

metastases were visualized (white arrows). (b)

Axial chest CT images obtained upon

hospitalization revealed lung metastasis (white

arrow). Inflammatory changes could be visualized

at the lung periphery. (c) A whole-body bone scan

demonstrated no hot spots. The hot spots on the

ribs suggested old fractures.
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Further examinations revealed normal levels of serum carci-
noembryonic antigen, squamous cell carcinoma, carbohydrate
antigen 19-9, and pro-gastrin-releasing peptide. Laboratory
data suggested the presence of DIC based on the diagnostic
criteria established by the Japanese Society on Thrombosis
and Hemostasis (2017 edition) (DIC score = 6 [cutoff value,
≥6]; Table 1).4 A rectal examination detected a deep, hard,
and irregular mass in the prostate. Abdominal and pelvic CT
revealed an irregular mass at the base of the prostate and
multiple metastatic lesions in the lymph nodes, bone, and
lungs (Fig. 1a,b). A bone scan found no significant tracer
accumulation (Fig. 1c).

The patient was advised admission for core needle biop-
sies of the prostate and left iliac bone tumor. The biopsies
were performed without any severe adverse events using
12,800 units of thrombomodulin alfa per day, which was
administered before each biopsy for a total of two doses. A
total of 10 core samples, including four cores from the
irregular mass, were obtained from the prostate. Biopsies of
the irregular prostatic mass and metastatic mass at the left

iliac bone revealed similar small cell NEC, whereas biopsy
of the mid-prostate revealed typical adenocarcinoma (Glea-
son score 3 + 4) (Fig. 2). Immunostaining characteristics
determined from the biopsies suggested that left iliac bone
metastasis from a primary NEPC (Fig. 3). The patient
was ultimately diagnosed with DIC due to primary and
metastatic NEPC. Unfortunately, invasive endoscopic exami-
nations, such as a gastroscopy, colonoscopy, and bronchos-
copy, could not be performed owing to his physical
condition. A comprehensive explanation regarding the dis-
ease, its prognosis, and treatment options (ADT, platinum-
etoposide chemotherapy, and supportive care) was provided
to the patient and his family. However, the patient opted for
only supportive care without ADT, stating that he had lived
long enough and had suffered from shortness of breath.
Accordingly, pain relief treatment using morphine was initi-
ated, with the patient passing away 3 weeks after the biop-
sies. The family did not consent to an autopsy. At the time
of death, the patient’s serum PSA and NSE levels were
148.7 and 255 ng/mL, respectively.

Fig. 2 Pathological findings I. Pathological findings of the core needle biopsy samples obtained from the tumors (a–d) at the base of the prostate, (e–h) left iliac

bone, and middle of the prostate (i–k). Samples were stained with hematoxylin and eosin (a, b, e, f, and i) and immunostained for PSA (c, g, and j) and NSE (d, h,

and k). Similar small cell carcinomas were detected in the prostate and left iliac bone tumors (a, b, e, and f). The arrow shows the carcinoma cells present in the

blood vessels (e). Given the negative immunostaining findings for PSA and positive findings for NSE, an immunostaining marker for NEC, these carcinoma cells

were diagnosed as NEC (c, d, g, and h). The tumor at the mid-prostate was found to be a typical adenocarcinoma, with a Gleason score of 3 + 4 (i), PSA positivity

(j), and NSE negativity (k).
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Discussion

Although rarely detected in every organ, NEC is most fre-
quently observed in the lungs, followed by the small intes-
tines, rectum, pancreas, stomach, appendix, and colon. NEPC
is a very rare disease often diagnosed in its advanced stages
given that routine prostate examinations frequently overlook
this disease. Furthermore, reports have shown that NEPC pro-
gresses more rapidly than does typical adenocarcinoma in the
prostate.1 Moreover, serum PSA levels do not reflect the sta-
tus of NEPC, which is androgen-independent, considering
that PSA is a product of prostatic androgen metabolism.1

Although NSE is a marker of NEC, its sensitivity for detect-
ing early-stage NEC remains insufficient. Therefore, no effec-
tive approach exists for detecting early-stage NEPC. Our
patient underwent a regional medical PSA examination,
which revealed no remarkable findings until 2 years ago. His
serum PSA levels increased rapidly within a few weeks. We
hypothesize that the NEC could have destructively infiltrated
the prostate, triggering an increase in PSA levels resulting
from prostate cell destruction, or that the adenocarcinoma had
spread throughout the patient’s body, worsening his condi-
tion. Unfortunately, we could not confirm either of our
hypotheses given that an autopsy could not be performed.

DIC can be classified into three subtypes according to its
mechanism: “suppressed fibrinolysis,” “balanced fibrinolysis,”
and “enhanced fibrinolysis.”4,5 DIC with suppressed fibrinoly-
sis affects several organs and has been mainly associated with

sepsis, whereas DIC with enhanced fibrinolysis causes several
bleeding symptoms and has been mainly associated with leu-
kemia, vascular diseases, and PCa. However, other solid can-
cers can cause balanced fibrinolysis. The decrease in our
patient’s Plt cell counts and fibrinogen levels, as well as the
evaluation of his fibrinogen levels, FDPs, and prothrombin
time, indicated DIC with enhanced fibrinolysis. Furthermore,
alveolar hemorrhage, which caused hemoptysis, was deter-
mined to be a symptom of DIC.

Treating the cause of malignancy-associated DIC is imper-
ative considering the correlation between DIC prognosis and
direct treatment of the cause. Localized malignancies can be
treated via resection or radiation; however, metastatic malig-
nancies are challenging to treat. Moreover, only a few cases
of DIC with untreated metastatic PCa have been reported.6

ADT has been shown to improve the prognosis in these
patients given its remarkable effectiveness as a systemic ther-
apy for typical PCas, such as adenocarcinoma, which is
androgen-dependent. Therefore, DIC associated with ADT-
na€ıve PCa may not necessarily be lethal, at least in the short
term. Following the patient’s rejection of ADT after a thor-
ough discussion, we could not strongly recommend ADT
considering that immunostaining for PSA suggested that the
NEC cells obtained from the bone metastasis had almost no
sensitivity to ADT.

The prognosis of NEPC remains poor, with a median
progression-free survival and overall survival of 2–8 and 8–
19 months, respectively.7 Platinum- and etoposide-based

Fig. 3 Pathological findings II. Pathological findings of the core needle biopsy samples obtained from the tumors (a–d) at the base of the prostate and (e–h) at

the left iliac bone. The samples were immunostained for synaptophysin (a, e), chromogranin A (b, f), CAM5.2 (c, g), and Ki67 (d, h). Immunostaining for markers of

NEC, such as synaptophysin, chromogranin A, and CAM5.2, came back positive (a–c and e–g). These characteristics were similar for prostate and bone mass.

These findings suggest that the bone tumor was a metastatic lesion, with the primary NEC originating from the prostate. The immunostaining positivity rate for

Ki67 was >50%, suggesting highly proliferative NEC cells (d, h).
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chemotherapy is commonly administered as first-line treat-
ment for NEPC.7-9 Fujimoto et al. summarized the available
second-line agents, which included amrubicin, irinotecan,
docetaxel, everolimus, and olaparib, with several ongoing
clinical trials being conducted on NEPC.7 Given the lack of
an established second-line treatment, physicians should con-
sider personalized treatment approaches for each patient with
NEPC. However, chemotherapy places a considerable strain
on patients with already poor physical condition due to dis-
ease progression. Therefore, no standard treatment has cur-
rently been established for patients with DIC caused by
primary and metastatic NEPC, which can be lethal.

Conclusion

The treatment of DIC caused by primary and metastatic
NEPC remains challenging given the current lack of satisfac-
tory treatments for metastatic NEPC. Hence, a well-tolerated
treatment regimen for patients with metastatic NEPC in poor
physical condition is urgently needed.
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