Medeniyet Med |. 2019;34:176-81
doi:10.5222/MM]J.2019.47700

Original Study

Effect of Somatostatin Analogs on Prostate Volume

Somatostatin Analoglarinin Prostat Voltimti Uzerine Etkisi
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ABSTRACT

Objective: Somatostatin is an acidic peptide that has mainly inhibitory function in the endocrine
system. We aimed to evaluate whether there is a dimensional change in prostate in patients with
gastrointestinal neuroendocrine tumors (NET) treated with somatostatin analogues.

Methods: Most of the patients were given 30 mg IM long-acting octreotide acetate at 4-week
intervals for the treatment of neuroendocrine tumor. Only I patient received 120 mg of another
long-acting somatostatin analog subcutaneously every 4 weeks. Baseline and follow-up CT stu-
dies of the patients who were under treatment with somatostatin analogs were performed.
Results: A total of 15 NET patients who received somatostatin analogs were analyzed. Thirteen
(86.6%) patients had reduced prostate volume after somatostatin analog use. Median reduc-
tion in the volume of prostate was 5.66 (1.97-9.60) cc with somatostatin analog use (median
treatment time was 3.2, 2.8-8.6 months). Median overall survival was 34.8 months (95% CI
13.8-55.9) in all patients. It was 36.1 months (95% CI 9.5-62.7) in patients with reduced pros-
tate volume and 21.7 (95% CI 6.9-36.5) months in those whose prostate volumes remained
unchanged (p=0.14).

Conclusions: interestingly, Somatostatin analogue therapy has decreased prostate volumes in
NET patients. Potential therapeutic role of somatostatin analogs in the treatment of benign pros-
tat hyperplasia patients might be evaluated in prospective studies.
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Amac: Somatostatin, endokrin sistem lizerinde etkili ve majér gérevi inhibisyon olan asidik bir
peptittir. Somatostatin analoglari ile tedavi edilen gastrointestinal néroendokrin timérlt (NET)
hastalarda prostatta boyutsal bir degisimin olup olmadigini degerlendirmeyi amacladik.
Yontem: Hastalarin coguna néroendokrin timdr nedenyle, intramuskliler olarak 4 hafta arayla 30
mg uzun etkili oktreotid asetat verildi. Yalnizca 1 hasta, her 4 haftada bir subkutan 120 mg baska
uzun etkili somatostatin diger bir analog olan lanreotid aldi. Somatostatin analog tedavisi altinda
bazal ve yanit degerlendirme stirecinde cekilen bilgisayarli tomografi goriintiileri ile prostat vo-
liim degerlendirilmesi yapildi.

Bulgular: Somatostatin analogu alan toplam 15 NET hastasi analiz edildi. On (¢ (%86,6) hastada
somatostatin analog kullanimindan sonra prostat hacmi azalmis olarak saptandi. Somatostatin
analog kullanimi ile ortanca azalmis hacim 5,66 (1,97-9,60) cc idi (ortanca tedavi stiresi 3,2, 2,8-
8,6 aydi). Tiim hastalarda medyan genel sag kalim 34,8 ay (%95 CI 13,8-55,9) idi. Prostat hacmi
azalmis hastalarda 36,1 ay (%95 Cl 9,5-62,7) ve prostat hacimleri degismeden kalanlarda 21,7
(%95 Cl 6,9-36,5) idi (p=0, 14).

Sonuc: NET hastalarinda somatostatin analog tedavisi, prostat hacimlerinin diismesine neden
oldu. Prostat hacmi artmis hastalarinin tedavisinde somatostatin analogunun potansiyel terapdtik
rolii prospektif calismalarda degerlendirilebilir.

Anahtar kelimeler: Somatostatin analogu, prostat bezi, hacim, néroendokrin timor
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INTRODUCTION

Somatostatin (STS) is a hormone with an acidic
peptide structure that is secreted by peripheral
tissues, central nervous system and organs. It is
abundant in the gastrointestinal tract and pancreas
where it is produced by paracrine and endocrine-
like D cells and by enteric nerves'. There are five
known subtypes of the STS receptor (designated as
1 to 5). It exerts its main action by inhibiting vari-
ous cells via direct or indirect mechanisms. Direct
inhibition involves the activation of STS receptors
in tumor cells inducing cell-cycle arrest or apopto-
sis via activities of MAP kinase and phosphotyro-
sine phosphatase?. As for the indirect mechanism,
expression of STS receptors on some blood veins is
thought to inhibit tumor angiogenesis and secreti-
on of growth factors®. Due to its role in controlling
cellular proliferation and differentiation in epithelial
tissues via the activation of different intracellular
signaling pathways, it is considered as an opti-
on in the treatment of neuroendocrine tumors*”’.
STS and its analogs, lanreotide and octreotide, are
highly effective in controlling gastrointestinal NET-
related symptoms.

Normal prostate tissue is consisted of stromal and
epithelial components. It contains secretory, ba-
sal, urothelial, and neuroendocrine cells. In nor-
mal prostate and benign hyperplasia of prostate
tissue, STS receptor 2 is localized in the luminal
side of the duct and acinar cells, as well as be-
ing expressed in stromal cells®. Moreover, in a
recent study, it was shown that STS receptor 1
levels were over-expressed in patients with pros-
tate cancer®. On the other hand, in vitro studies
have demonstrated that somatostatin analogs act
as a cytotoxic agent against prostate cancer cells,
but this has not been validated with in vivo studi-
es, yet'°. There is not enough data about the ef-
fect of STS analog on normal prostate and benign
hyperplasia of prostate. In this study, we aimed
to assess whether a dimensional change on the
prostate is possible in NET patients who were tre-
ated with somatostatin analogs.

MATERIAL and METHODS

This study approved by the Trakya University Cli-
nical Studies Ethic Committee, 01 October, 2018,
16/14.

Study patients

This retrospective study carried out on metasta-
tic neuroendocrine tumor patients who were ad-
mitted to our medical oncology hospital between
years 2007 and 2017. Medical records of 42 pati-
ents with metastatic NET, Grade 1 or 2 NET, were
screened and 15 of them were found to be eligible
These male patients had undergone CT scanning
before and after somatostatin analog treatment.
All patients had histologically proven Grade 1 or
2 neuroendocrine tumors and liver metastasis as
well.

Somatostatin analog treatment

Majority of the patients were treated with 30mg
IM long-acting octreotide acetate at 4-week inter-
vals. Only 1 patient received 120 mg of another
long-acting somatostatin analog subcutaneously
every 4 weeks.

CT imaging

Prostate volume measurements of the study sub-
jects were performed (Aquillon, 64-detector,
Toshiba Medical Systems, Tokyo, Japan) using
baseline and follow-up CT imaging. The CT ima-
ging parameters were as follows: helical pitch 53;
gantry rotation time, 0.5 s; 125 mAs; section col-
limation, 0.5 mm and 120 kVp. Prostate volume
calculation with CT was carried out with the el-
lipsoid formula providing volume estimations ba-
sed on three dimensional measurements (0.52 x
length (cm) x width (cm) x height (cm))'!. Prostate
volumes were evaluated by a radiologist (EY) with
12 years of CT imaging experience (EY).

Statistical analysis

Data were reported as meanzstandard deviation
or median, and minimum-maximum in paranthe-
ses. Categorical variables were reported as num-

177



bers and percentages. Change of prostate volume
from baseline was presented by median (25%-75®
interquartile range). Wilcoxon signed-rank test
was used to evaluate the change of prostate vo-
lume from baseline to subsequent CT imaging.
Kaplan-Meier test was used to assess the overall
survival. P value below 0.05 was considered as
statistically significant.

RESULTS

Study patients

A total of 15 NET patients who received soma-
tostatin analog were analyzed. The median age
was 56 (28-73) years. Diagnosis of all patients
was confirmed with biopsy and 86.7% of them
were documented as Grade 2. In most of them,
primary tumor localization was identified as panc-
reas and all of them had liver metastasis and car-
cinoid syndrome. ECOG status was between O
and 1. Baseline characteristics of study subjects
are presented in Table 1.

Table 1. Demographic and clinical characteristics of study
subjects.

Age, years
Median (Interquartile range) 56 (46-606)
Body Mass Index, kg/m? 26.7+3.4
Primary tumor localization, n (%)
Pancreas 7 (86.7)
Stomach 2 (13.3)
Small intestine 1(6.7)
Lung 2 (13.3)
Unknown 3 (20.0)
Histological grade, n (%)
Grade 1 2 (13.3)
Grade 2 13 (86.7)
Ki-67 (%)
Median (Interquartile range) 5 (3-10)
Mitotic rate
Median (minimum-maximum) 5 (3-15)

Change in Prostate volume

Prostate volumes at baseline and after soma-
tostatin analog treatment are shown in Table 2.
Thirteen (86.6%) patients prostate volume had
reduced after STS analog use. Median reduced
volume was 5.66 (1.97-9.60) cc with somatosta-
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tin analog use (median treatment time was 3.2,
2.8-8.6 months). In addition, median time betwe-
en two CT evaluations was 7.9 (3.7-13.7) months.
Treatment with STS analog was associated with a
significant decrease in prostate volume (p=0.001,
Table 2, Figure 1).

Table 2. Prostate volume change after somatostatin ana-
log use.

Baseline volume Volume after Somatostatin use

somatostatin period (month)
55.90 55.98 2.12
31.60 31.62 2.12
43.15 41.31 3.25
18.95 16.84 5.13
31.68 29.23 2.66
40.20 35.50 2.96
44.88 39.22 2.73
39.96 34.04 6.12
42.32 35.91 12.12
47.50 39.48 10.02
40.32 30.60 7.13
63.60 52.42 67.84
61.07 49.70 61.86
87.42 75.90 3.09
52.80 39.70 24.12
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Figure 1. Prostate volume at baseline and after somatos-
tatin analog use.

Median OS was 34.8 months (95%CI 13.8-55.9)
in all patients. It was 36.1 months (95%CI 9.5-
62.7) in patients with reduced prostate volume
and 21.7 (95%CI 6.9-36.5) in those whose prosta-
te volumes remained unchanged (p=0.14).
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DISCUSSION

Normal prostate tissue is largely composed of
stromal and epithelial components. While a
small part of prostate is made up of neuroen-
docrine cells that are thought to play a role in
growth, differentiation, and secretory functions
of the prostate gland. In this study we were
able to demonstrate a significant decrease in the
prostate volumes of NET patients treated with
STS analogs.

Main function of the prostate gland is the pro-
duction of seminal fluid. The tissue is made up
of glandular epithelial and fibromuscular stroma
cells. Glandular epithel comprises 3 types of cells:
basal, luminal secretory and neuroendocrine. Lu-
minal cells secrete the prostatic fluid, androge-
nous receptor expression, and prostate specific
antigene (PSA). Basal cells are thought to secrete
the components of the basal membrane. As for
the neuroendocrine cells, their function is not fully
understood'?. Publications are available on the
presence of STS receptors in this cell population'3.
STS analogs are associated with an inhibition of
the exocrine glands in endocrine system. It is unk-
nown whether anti-secretory action of STS ana-
logs lead to reduction in the size of the prostate.
On the other hand, studies on the subject revea-
led that STS analogs have antineoplastic activity
which is manifested by direct expression of STS
receptors on tumor cells. Moreover, they inhibit
the secretion of hormones and growth factors
through expression of receptors by non-tumoral
cells, thereby blocking angiogenesis and tumor
cell growth'*!>. There are studies demonstrating
that inhibition through somatostatin is possible
by way of inhibiting the angiogenic factors with
neuroendocrine cells'®!'”. On the other hand, in
benign prostatic hyperplasia (BPH) and malignant
prostatic tissue STS receptor 2 and STS receptor
4 m RNA were detected and STS receptor 2-with
STS receptor 4-positive mRNA signals were found
to be up-regulated in cells subjected to malignant
transformation compared with BPH secretory

epithelial cells'®. In connection with this, STRS-
mediated signals in tumor and non-tumor cells
of the prostate have anti-proliferative effects!'s,
Moreover, other studies also demonstrated that
the somatostatin activity on cyclin E expression
functioned as an androgen receptor co-activator
which induce an increase in cyclin-dependent ki-
nase levels by reducing cyclin E expression and
represses G1/S transition during cell division'*%°,
These results suggest that the prostate gland is a
potential target for STS receptor 2-and STS recep-
tor 4-specific agonists. The various mechanisms
whereby somatostatin affects secretory and ne-
uroendocrine prostate cells have been demons-
trated, but further clinical studies are needed to
show its clinical effect on BPH or normal prostate
tissue. In our study, however, we have demons-
trated that in patients treated with somatostatin
for neuroendocrine tumors, the increased pros-
tate volume before and after treatment is signi-
ficantly reduced in connection with the length of
time the medicine is used. We have seen that vo-
lume loss in prostate gland is not a predictor of
median OS. Its prognostic significance, however,
could be better explored through studies with a
larger number of participants.

BPH is a benign condition in which an overgrowth
of prostate tissue and associated symptoms of the
lower urinary tract result from complex changes
in the prostate. BPH involves the cellular com-
ponents of the prostate including the epithelial
and stromal cells?!. Benign prostatic hyperplasia
is mostly seen in older men and its underlying
etiology has not been fully explored. Inflamma-
tion, cellular stress, steroid hormones (estrogen,
androgen), growth factors and other contributors
are thought to play a part in the development
of this disease??. Prostate size was measured by
transrectal ultrasonography (TRUS) and a volume
above 30 ml is considered BPH?**. However, en-
largement of the prostate gland is considered as
a natural part of the “ageing process” to a certain
extent (1.7% per year) and does not necessarily
cause lower urinary tract symptoms. On the other
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hand, in prostate volume measurements CT may
yield higher values than TRUS''. In our study, the
median pre-treatment prostate volume was 43.1
mL (min-max=18.9-87.4) and only in 1 patient
the prostate volume was found to be under 30
mL. No study has been conducted yet to show
that somatostatin causes a volume decrease in
the normal prostate tissue. After somatostatin
use, significant volume change was observed. As
far as we know, this article is the first to demons-
trate significant decrease in volume of BPH due
to somatostatin use. Also, considering the clinical
characteristics of a condition as important as BPH,
the results of the study suggest that somatosta-
tin might be an alternative potential treatment
option especially for patients who suffered from
obstructive problems during urination and have
complaints of low back pain.

There are some major limitations. Firstly, retros-
pective study design with the medical records
of patients with neuroendocrine tumor brings
expected disadvantages in the assessment of
BPH-related symptoms before and after treat-
ment with somatostatin analog. Secondly, study
population size was small due to the incidence
of neuroendocrine tumor and male gender eva-
luation. Prostate volume measurements were
performed twice: at baseline and follow-up. All
measurements were made based on CT findings,
but it would have been better if prostate volumes
were confirmed with TRUS. There was no histo-
pathologic confirmation after use of somatostatin
analogs. Furthermore, due to retrospective study
design, suboptimal and incomplete data about
the toxicity profiles could be gathered. Although
the presence of these limitations, as an outstan-
ding strength of the study we conclude that inc-
reased prostate volume could be reduced with
STS analogs. As a result, our conviction is that
STS analogs may be an option for the treatment
of patients with BPH-related symptoms, such as
lower urinary tract or compression-related disor-
ders.
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CONCLUSION

Somatostatin analog treatment in NET patients
has remarkably resulted in decreased prostate vo-
lumes. Long-term somatostatin analog use might
reduce the enlarged prostate volume. Potential
therapeutic role of somatostatin analogs on en-
larged prostate volume should be clarified with
prospective studies.
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