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Introduction: In urothelial cancer, several paraneoplastic syndromes can be triggered

by the aberrant expression of hormones, growth factors or lymphokines by tumor cells.

Case presentation: A 71-year-old female patient underwent radical cystectomy for

muscle-invasive urothelial cancer. Shortly after the operation, the patient presented with

a leukemoid reaction and hypercalcemia. Computed tomography scans revealed a

rapidly progressing tumor on the left pelvic side, and serum levels of granulocyte-colony

stimulating factor, parathyroid hormone-related protein, and beta human chorionic

gonadotropin were elevated. The patient also tested positive for serum squamous cell

carcinoma antigen. Hypercalcemia was successfully treated with denosumab. However,

the patient’s leukocyte counts steadily increased, her condition deteriorated and she

passed away.

Conclusion: To the best of our knowledge, this is the first report of urothelial cancer

that tested positive for four tumor markers. The findings support the idea that poorly

differentiated bladder carcinomas can ectopically secrete multiple proteins causing

pleiotropic paraneoplastic syndromes.

Key words: bladder cancer, granulocyte-colony stimulating factor, human chorionic

gonadotropin b, parathyroid hormone-related protein, urothelial carcinoma.

Keynote message

Poorly differentiated UC can secrete multiple cytokines, hormones and proteins of different
classes, causing paraneoplastic syndromes. Manifestation of paraneoplastic syndromes may
suggest the need for more aggressive management of bladder cancer.

Introduction

Elevations of various tumor markers have been reported in UC patients. Notably, systemic
effects resulting from the secretion of cytokines, growth factors or hormones by tumor cells
can cause paraneoplastic syndromes. Tumor cells or surrounding cells may express receptors
for multiple cytokines and hormones produced by tumor cells, which act as growth factors on
the cells. In this way, the growth factors can operate in a paracrine and/or autocrine manner.1

This can explain why paraneoplastic syndromes are usually associated with high-grade
aggressive tumors.

Leukemoid reactions and hypercalcemia are common signs of a malignancy. They are trig-
gered by the aberrant expression of G-CSF and PTHrP, which are secreted by tumor cells.
Tumors resulting in paraneoplastic syndromes typically present with a highly malignant phe-
notype and are associated with a poor prognosis. Here, we report a case of UC associated
with the production of G-CSF, PTHrP, and b-hCG. To the best of our knowledge, this is the
first report of bladder cancer producing b-hCG, PTHrP, and G-CSF.
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Case presentation

A 71-year-old female patient underwent multiple TURBT for
recurrent UC from January 2016 (Table 1). On 29 July 2017,
the patient underwent a TURBT and the pathological diagno-
sis was muscle-invasive high-grade UC. The tumor was small
and no lymph node metastasis was detected on a CT scan.
Thus, no neoadjuvant chemotherapy was administered.
Extraperitoneal radical cystectomy with bilateral ureterocuta-
neostomy was performed on 16 August 2017. Pathological
diagnosis of the resected bladder tumor was high grade UC,
pT2, v�, ly+, pN0 (0/6). Based on the results of the patho-
logical examination no adjuvant chemotherapy was consid-
ered. One month after the operation the patient presented
with a high fever and severe leukocytosis without obvious

infection. At that time, a CT scan revealed a mass on the left
pelvic side (Fig. 1). Hypercalcemia (18.6 mg/dL serum cal-
cium) was also present. Hypercalcemia and leukocytosis were
suspected to be manifestations of paraneoplastic syndrome
due to ectopic expression of PTHrP and G-CSF, respectively.
On 18 October 2017, several tumor markers were examined.
It was found that PTHrP (24.4 pmol/l; normal level,
<1.1 pmol/l), SCC (45.3 ng/mL; normal level, <1.5 ng/mL)
and b-hCG (4.3 ng/mL; normal level, <0.1 ng/mL) were ele-
vated; however, carcinoembryonic antigen, carbohydrate anti-
gen 19-9, a-fetoprotein, neuron-specific enolase and pro-
gastrin-releasing peptide were within the normal range. G-
CSF was also elevated to 198 pg/mL (normal level, <30 pg/
mL). Furthermore, the WBC count was increased to 37 000/
lL (Fig. 2) and neutrophils accounted for 96% of all

Table 1 Timeline of the disease

Date Diagnosis/treatment Findings

January 2016 TURBT 1 UC, high grade,† pTa

June 2016 TURBT 2 UC, high grade, pTa

March 2017 TURBT 3 UC, high grade, pTa

May 2017 TURBT 4 UC, high grade, pTa

July 2017 TURBT 5 UC, high grade, pT2

25 August 2017 Total cystectomy UC, high grade, pT2a, pN0 (0/6), ly1, v0, INFb, RM0

23 September 2017 High fever (°C) 39°C

26 September 2017 CT Left pelvic mass was detected. Differential diagnosis

between abscess and recurrence.

4 October 2017 L/D WBC 37 040/lL, calcium 5.28 mg/dL

10 October 2017 CT Left pelvic soft tissue mass was progressively growing.

18 October 2017 L/D PTHrP 24.4 pmol/L, SCC 45.3 ng/mL, b-hCG 4.3 ng/mL,

G-CSF 198 pg/mL, WBC 104 620/lL, calcium 18.6 mg/dL

19 October 2017 Denosumab, 120 mg

1 November 2017 L/D Calcium 8.7 mg/dL

10 November 2017 CT Left pelvic soft tissue mass was rapidly progressing.

11 November 2017 L/D WBC 122 000/lL, calcium 9.9 mg/dL

12 November 2017 The patient passed away.

†Grading according to the 2016 World Health Organization classification of tumors.

26 September 2017 10 October 2017

18 October 2017 8 November 2017

Fig. 1 CT scan taken at the indicated time

points. Soft tissue mass on the left pelvic side

(indicated by arrowheads) was rapidly

progressing.
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leukocytes. Hypercalcemia was successfully treated with
120 mg denosumab. Serum calcium levels were gradually
decreased (Fig. 2). However, leukocytes reached 122 440/lL
(Fig. 2). In addition, the mass volume had increased steadily
on the left pelvic side (Fig. 1). The patient died on 12

November 2017 (<3 months after radical cystectomy). The
time course of the disease is summarized in Table 1.

Immunohistochemical staining of the specimens obtained
during TURBT and radical cystectomy (Fig. 3) revealed posi-
tive staining for b-hCG.

Discussion

Hypercalcemia is the most common paraneoplastic syndrome,
which is usually caused by PTHrP. Hypercalcemia can be
treated with bisphosphonates. However, it can also be more
efficiently treated with the anti-RANKL antibody (deno-
sumab), which was performed in the present case.

In one-third of UCs with paraneoplastic syndromes, hyper-
calcemia coexists with leukemoid reactions induced by G-
CSF.2 Leukemoid reactions are typically present in aggressive
types of cancer.3 Furthermore, it has been reported that the
cause of leukemoid reactions can be due to autocrine cell
growth induced by G-CSF.3

hCG plays a role in cell transformation, angiogenesis,
metastasis and immune evasion, which are key processes of
carcinogenesis.4 Non-trophoblastic malignancies dedifferenti-
ate and produce a hyperglycosylated free b subunit of hCG.
Ectopic expression of hCG and its b subunit by UC has been
recognized as a relatively common observation.5 Previous
findings have reported the expression of hCG by a bladder
cancer cell line with multiple cytokines, including G-CSF
and G-CSF receptors.6 A previous study suggested that hCG
production may be an indicator of radioresistance, advanced
disease, and poor prognosis.7 Notably, secretion of cytokines
and hormones by a tumor commonly occurs in metastasis.
Metastasis formation is associated with the clonal selection
process, and is strongly associated with dedifferentiation and
formation of less mature and more aggressive metastatic
tumors.

A MEDLINE database search revealed that there have
been seven reported cases of UC producing G-CSF and
PTHrP.8–14 There were two female and five male patients
(ages ranged from 38 to 83 years old; three patients were
<70 years old). Transurethral resection or a biopsy was per-
formed in three, total cystectomy in four, and chemotherapy
in two patients. Although treatment was aggressive, the dis-
ease progressed rapidly and resulted in the death of six
patients. Only one patient was disease free at 40 months fol-
lowing intra-arterial chemotherapy and total cystectomy.8

In the present case, SCC antigen (45.3 ng/mL, nor-
mal <1.5 ng/mL) was elevated without obvious pathological
signs of SCC in tumor tissues. SCC antigens are a group of
glycoproteins that belong to a family of serine/cysteine
protease inhibitors.15 Inhibition of proteases by SCC can
affect tumor cell motility, invasiveness, proliferation and
apoptosis. Although the tumor tissues in the present case
lacked the typical findings of SCC, the patient’s serum SCC
antigen was elevated. A similar observation was indicated by
Kato et al.10 It is possible that dedifferentiated UC cells
produce various antigens, including SCC, without manifesta-
tion of typical morphological squamous cell features.
This also might be a case of UC with diffuse squamous
transdifferentiation.16
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Fig. 2 The graph demonstrated changes in WBC and serum calcium.
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Fig. 3 Total cystectomy tissue sample. Hematoxylin and eosin staining (a)

and immunohistochemical staining with the anti-hCG antibody (b). Positive

staining of the tumor cells was detected (indicated by arrowhead).
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Surgical resection is considered to be the most effective
treatment for G-CSF-producing UC.10,17 Chemotherapy may
be an option in non-resectable tumors; however, taking into
account the decreased renal function (on 18 October, creatinin
was 1.34 mg/dL and estimated glomerular filtration rate was
30 mL/min) and rapid deterioration of the general condition of
the patient, it was decided that the patient was not fit for stan-
dard systemic chemotherapy (methotrexate, vinblastine, doxor-
ubicin and cisplatin or gemcitabine and cisplatin).

To the best of our knowledge, this is the first report of a
bladder cancer producing multiple cytokines/hormones and
SCC antigen. Undifferentiated, highly aggressive UCs tend to
express multiple cytokines and hormones, causing paraneo-
plastic syndromes. The present findings suggest that detection
of hCG in UC may be indicative that more aggressive man-
agement of the cancer is necessary.
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