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ADENOCARCINOMA OF THE PROSTATE WITH
ECTOPIC ANTIDIURETIC HORMONE
PRODUCTION: A CASE REPORT

Hiroshi Ito, Taiji NisumMura, Hiroyuki ABE,
Fumiatsu Oka, Takafumi Miura and Takushi UcHikoBa
From the Department of Urology, Nippon Medical School

Yoshiharu Oaxr
From the Department of Pathology, Nippon Medical School

An 88-year-old patient with a poorly differentiated adenocarcinoma of the prostate gland was
found to have all cardinal findings of syndrome of inappropriate antidiuretic hormone secretion
(SIADH). Elevated levels of antidiuretic hormone were found in the patient’s serum and in the
prostatic tumor and the cytoplasms of the tumor was positive for prostate specific antigen and was
faintly positive for antidiuretic hormone (ADH). He responded well to combination therapy of
androgen blockade with leuprorelin acetate and flutamide, and laboratory findings of SIADH and
serum ADH level returned to normal. However, he died of sudden profuse bleeding caused by gastric
ulcers 6 months after the therapy. Ten cases of STADH caused by prostatic cancer have been reported
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including the present case.

(Acta Urol. Jpn. 46: 499-503, 2000)
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INTRODUCTION

The syndrome of inappropriate antidiuretic
hormone secretion (SIADH) was initially reported by
Schwartz et al.” in 1957. In 1973, Bartter? revised
cardinal findings as follows: 1) hypotonicity of
plasma with hyponatremia, 2) urinary solute concent-
ration higher than plasma solute concentration, 3)
excretion of sodium in the urine, 4) depression of
plasma renin despite hyponatremia, and 5) normal
renal function. SIADH can occur in patients with a
variety of diseases, including malignant tumors,
pulmonary diseases, central nervous system disor-
ders, and drugs®. Adenocarcinoma of the prostate is
a rare cause of this syndrome, with only 9 reported
cases* V. We report a case of SIADH induced by
adenocarcinoma of the prostate.

CASE REPORT

An 88-year-old man presented with urinary
retention. Physical examination revealed a stony
hard prostate with enlargement. Laboratory tests
demonstrated serum sodium 120 mEq/] (normal 135
to 145), serum osmolality 250 mOsm/kg (normal 275
to 295), plasma renin activity 0.1 ng/ml/h (normal 0.2
to 2.7), serum antidiuretic hormone (ADH) 7.5 pg/ml
(normal 0.3 to 3.5), creatinine clearance 73.5 ml/min,
urine sodium 108 mEq/] and urine osmolality 559
mOsm/kg. Serum prostate specific antigen (PSA)
was 862.0 ng/ml (normal less than 4.0). Dehyd-
ration was denied becaese of the following findings:
normal moisture of skin and lips was kept, blood

pressure was 120/70 mmHg, heart rate was 84/min,
laboratory values of hematocrit, total protein, blood
urea nitrogen, creatinine, uric acid and fasting blood
sugar were normal. Results of a complete endocrine
evaluation, including thyroid function tests, serum
cortisol, drug screening and head and chest
computerized tomography were normal. Ultra-
sound-guided transrectal needle biopsy of the
prostate revealed a poorly differentiated adeno-
carcinoma (Fig. 1), that is, neoplastic cells showed
small nests or fascicular arrangement in the muscle
layer. On immunohistochemical examination, in
which rabbit anti-PSA from Dakopatts (Glostrup,
Denmark) were used, the cytoplasm of the tumor cell
was positive for PSA (Fig. 1). Although the tumor
appeared different from that shown in figure 1 and

Fig. 1. Immunohistochemical finding of the

tumor showing cytoplasmic PSA immuno-
reactivity (reduced from X320).
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showed a moderately differentiated adenocarcinoma
instead of a poorly differentiated adenocarcinoma, the
cytoplasm of the tumor cell was faintly positive for
ADH on immunohistological examination using
rabbit anti-ADH from ICN Biomedicals Inc. (Costa
Mesa, California, USA) (Fig. 2). The ADH con-
centration in the prostatic specimens obtained by
transrectal biopsies was 54.0 pg/mg wet weight using
a radioimmunoassay technique. Bone scan revealed
multiple metastatic lesions.
the diagnosis of SIADH caused by prostatic cancer
was made.

The patient was treated with combination therapy
of androgen blockade with a luteinizing hormone-
releasing hormone (LH-RH) agonist and flutamide.
The serum sodium level and serum osmolality

From all these findings

gradually increased after initiation of therapy, while
the urine sodium level, urine osmolality, the serum
PSA level decreased (Fig. 3). Ninety days after the
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Immunohistochemical finding of the
tumor showing faintly positive cyto-
plasmic ADH immunoreactivity. The
field was different from figure 1
(reduced from X320).

beginning of hormone therapy, laboratory tests
demonstrated serum sodium 139 mEg/l, serum
osmolality 280 mOsm/kg, urine sodium 18 mEq/l,
urine osmolality 275 m Osm/kg, plasma renin activity
0.3 ng/ml/h, serum ADH 0.8 pg/ml (Fig. 4) and
serum PSA 2.5ng/ml. However, he died of
hemorrhagic shock due to sudden profuse bleeding
caused by a gastric ulcer at a local hospital 6 months
after the therapy.

DISCUSSION

In 1928, the first case of 2 patient with a hormonally
induced paraneoplastic syndrome was reported by
Brown'? who described an ectopically induced
adrenal hyperplasia later known to be caused by
ACTH produced by tumor cells. Later, other
paraendocrine syndromes have been described,
amongst them SIADH. The first clinical cases of
SIADH were presented by Schwartz et al." in 1957,
who described two patients with lung cancer who
developed hyponatremia associated with continued
They noted that the syndrome
was similar to what occurred when normal
individuals were given ADH. They postulated that
the tumors led to the inappropriate release of ADH,
later discovered to consist of arginine-vasopressin.
Differential diagnosis of SIADH includes malignant
tumors, disorders involving the central nervous

urinary sodium loss.

system, intrathoracic disorders and drugs. In
malignant tumors, oat cell carcinoma of the bronchus
1s the most frequent, followed by lymphoma, cancer of
the pancreas, duodenum, adrenal gland, ureter and
thymus, and sarcoma of stomach®®.
Adenocarcinoma of the prostate is a rare cause of
this syndrome, with only 10 reported cases including
the present case (Table 1).

unable to present an electro-microscopic examination

Although we were
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Fig. 3. Longitudinal change of levels of serum sodium, serum osmolality,

urine sodium, urine osmolality and serum PSA.



Ito, et al.: Ectopic antidiuretic hormone-producing prostatic adenocarcinoma

154

SIADH

)

270 290

Plasma Osmolality (mOsm/kg-H,0)

@ Pretreatment
@ 90 days after treatment

Fig. 4. Relationship between plasma ADH and
osmolality.
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and the cytoplasm of the tumor cells was only faintly
positive for ADH, we thought our case was worth
reporting because of the rarity of this disease,
fulfillment of cardinal findings and high level of ADH
in the prostatic tumor. Three recent papers showed

immunohistochemical examination

3,9,10)

neither nor
electro-microscopic examination

The tumor stage was D in most cases and Gasparini
et al.®) reported that their case was the first case
The serum ADH level was

measured in 7 cases; the ADH concentration in

without bone metastasis.

prostatic tumor tissue in the case reported by Sacks et
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al.” and the present case was 43.0 and 54.0 pg/mg,
respectively.

Hormone therapy with estrogen was performed in 2
cases, hormone therapy with estrogen and castration
performed in 3 cases, LH-RH agonist was given in 2
cases, and LH-RH agonist and flutamide were given
in the present case. The method of treatment was
not clearly described in 2 cases.

Serum ADH level was normalized in only one
previous case® and the present case (Fig. 4), in which
an LH-RH agonist, and LH-RH agonist plus
flutamide were used, resepectively. Gasparini et
al.¥ mentioned that the possible role of LH-RH
antagonists-agonists on the posterior pituitary or
supraoptic and paraventricular nuclei of hypotha-
lamus remains to be elucidated, although they
realized that LH-RH antagonists-agonists appear to
have a'primary effect of down regulating receptors of
the anterior pituitary. The prognosis of these 10
cases was poor as follows: three patients died of

) » and pulmonary

pneumonia*
embolism® one month after onset of SIADH, one

patient died of prostatic cancer 2 months after the

, prostatic cancer

onset”, one patient died of renal failure 3 months after

the onset”

, one patient (present case) died of gastric
ulcer 6 months after the onset, and one patient died of
prostatic cancer 12 months after the onset”. The
mean survival time was 3.71 £ 4.07 months in 7

patients. In the other 3 cases’™, the prognosis was

Table 1. Reported cases of SIADH secondary to carcinoma of the prostase
Patient Plasma .
Reference age 'Is\;mor Tumor Grade ADH A;DH level }n the Treatment Re}s]ponse*to
(y7s.) age (pg/mg) umor (pg/mg) therapy
4 Poorly Supraculavicular  Estrogen . :
fgggg"’d 51 D differentiated 6.3-12.5 lymph node (250) and Died of pneumonia
adenocarcinoma castration (1 month)
5) Poorly Estrogen :
(Sf‘;;(‘s‘)?t al. 60 D differentiated 27.0 Prostate (43.0) and Died of erStatE
adenocarcinoma castration cancer (1 month)
: 6) Poorly .
I_{Sl;? etal. 71 D differentiated 27.0 ND Estrogen Died of pulmoray
( ) adenocarcinoma embolism (1 month)
Vossli etal.” . Died of prostate
(1981) 66 ND  Adenocarcinoma ND ND Estrogen cancer (IQ) months)
8) Estrogen .
Murakawa et al. 79 D Adenocarcinoma 3.8 ND and S Died of prostate
(1984) castration cancer (12 months)
Vmymnchctal® 73 D smlicar ™ Np  ND LH-RH  Died of renal failure
(1986) carcinoma agonist (3 months)
: 10) Undifferentiated
Osterling etal. ND ND  smallcell 53 ND ND ND
( ) carcinoma
.. 3 Moderatel :
Gasparini et al. ) 59 c diﬁerentiat};d 33 ND LH-RH ND (Survived at
(1993) adenocarcinoma agonist least 3 months)
. . 1 Moderately
Percira Ariasetal. ™ 5g D differentiated ND ND Hormone N
( ) adenocarcinoma therapy
Poorly LH-RH . .
Present case 88 D differentiated 7.5 Prostate(540)  agonistand Lacd of gastriculcer
( ) adenocarcinoma flutamide (6 months)

* (Cause of death and duration of survival after the onset of SIADH, ND: not described.
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not described.

Because of prevalence of preventive medicine for
cancer of the prostate rhainly using examination of
serum PSA level, ratio of advanced cases of cancer of
the prostate to early stage is decreasing, but with a
higher awareness of SIADH, an increasing number of
prostatic cancer cases with this syndrome may be
found in future.
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