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DKcnpeccus penenTopoB COMAaTOCTATHHA B a/IPEHOKOPTHKAIBHBIX

KapIHHOMAX

© M.A. BopoHkosa' **, A.E. Typesuu?, T.A. bputeun?, A.B. Kpuowees?, [.A. MeAbHUYEHKO'

'®OIBY «HauMoHaAbHbBIA MEAMLIMHCKMIA MCCAEAOBATEABCKMIA LIEHTP SHAOKPUHOAOTMM» MuH3apaBa Poccun, Mocksa, Poccusi;
2I'bY3 MockoBckoi 06AacTh «MOCKOBCKMIA 0B6AACTHOW HayYHO-MCCAGAOBATEABCKMIA KAUHUUYECKUIA UHCTUTYT UM. M.D. BAaAUMUPCKOTO»,

MockBa, Poccusi

Oo6ocHoBaHHe. AAPEHOKOPTUKaAbHBIN pak (AKP) — peakasi 3A0KaudecTBEHHasi OMYXOAb C €XXeroaHon 3aboaesaemMocTbio 0,5—2
cAydas Ha 1 MAH HaceaeHus. OCHOBHbIM MeToAOM Aedenuns AKP aBaseTca xupyprudeckuit. ECAn m3-3a pacnpocTtpaHeHus uam
NPOrpeccMpoBaHns OMYXOAU ee MOAHOE YAAAE€HUE HEBO3MOXHO, UCMOAB3YIOT mMuTOoTaH (0,p’DDD). MNpu 3Tom cTabuamnszaums un
yacTuuHbM apdekT (no kputepusim RECIST) oTMeueH Toabko B 48,7% CAy4aeB, YTO 0DYCAOBAMBAET HEOOXOAMMOCTb Momcka
HOBbIX TEPANEBTUYECKUX MULLEHEN.

Lleab nccaeaoBaHmsi — OUEHWUTb SKCMPECCUIO PeLIenTOPOB COMATOCTaTMHA B aAPEHOKOPTMKAABHbIX KapUMHOMAX M OMyXOASX
KOpPbl HAAMOYEYHUKA C HEOMPEAEAEHHbIM MOTEHLMAAOM 3A0KA4€CTBEHHOCTU.

Matepmnar n metoabl. V1CnoAb30BaH OMepPaLMOHHBIA MaTepPUaA OMYXOAEH KOPbl HAAMOYEYHUKOB OT 13 MauMeHToB (4 MYXUMH U
9 KeHIUMH, B BO3pacTe OT 28 A0 68 AeT). Bo Bcex cayvasix aMarHo3 6biA BEpUMULIMPOBAH MOPQOAOTMUECKM U MMMYHOTUCTOXM-
muueckn (MIX): B 10 cayqasx umen mecto AKP (B 1 13 Hux — mMeTtacTtaz AKP B neueHb), B 1 — oHkouuTapHbiit BapuaHT AKP 1 B
2 — OHKOUMTOMA C HEOMPEeACAEHHbIM MOTEHLIMAAOM 3A0Ka4eCTBEHHOCTU. Mopdoaornyeckas ouernka AKP nposoanaachk B cooT-
BETCTBUM C KpuTepusimn Weiss (aas onyxonent AKP) 1 Lin—Weiss—Bisceglia (aAst oHkoLIMTapHbBIX HOBOOOPA30BaHMiA KOPbl HAAMO-
ueuHnkoB). MIX-nccaeaoBaHme BbIAO BLINOAHEHO C aHTUTEAAMM K CMIEKTPY TKaHECTELMMUUECKMX AASI HAANIOHEUHMKA MapKepoB, a
Tarke Ki-67 u peuentopam K comaTocTaTiHy 2-ro u 5-ro noatunos (PCCT2 u PCCT5).

Pe3syabTatbl. Dxcnpeccus PCCT2 u/man PCCT5 6bina BbisiBAeHa B 8 (61,5%) u3 13 caydaes AKP. M3oanpoBaHHas akcnpeccus
PCCT2 otmeyena B 4 caydasax u3 13, a PCCT5 — B 6 13 10, B 2 13 10 cayuaeB HabAloAaAaCh KO3KCMPeCCHs peuentopos obomnx
Tmnos. Jxkcnpeccusa PCCT Habaoaanack kak B AKP, Tak 1 B meTactaze AKP B nedenb, a Takxe B OHkounTapHoMm BapuaHTe AKP.
3akatoyenne. dxcnpeccusi PCCT 2-ro u/man 5-ro noatnnos B TkaHu AKP paclumpsieT anarHoctuyeckme M NporHocTuieckmne Bos-
MOXHOCTHM MPK AAHHOW NMaTOAOTUH.

KatoyeBble croBa: AAPEHOKOPTUKAAbHbIF PaK, UMMYHOrMCTOXMMMYECKOE MCCAEAOBaHME, PeLIernTopbl COMaToCTaTUHa.

Somatostatin receptor expression in adrenocortical carcinomas
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Background. Adrenocortical carcinoma (ACC) is a rare malignant tumor characterized by an annual incidence of 0.5—2 cases per
million population. Surgery is the-first line treatment for ACC. When total tumor resection is not possible due to its proliferation
or progression, mitotane (o,p’DDD) is used. In this case, stabilization and partial response (as assessed by RECIST criteria) was
observed only in 48.7% of cases, necessitating the search for new therapeutic targets.

Objective — the study was aimed at assessing the somatostatin receptor expression in adrenocortical carcinomas and adrenal
cortex tumors with uncertain malignant potential.

Material and methods. Surgical material from adrenocortical tumors of 13 patients (4 males and 9 females aged from 28 to 68
years) was used. In all cases, the diagnosis was verified by morphological and immunohistochemical (IHC) studies: ACC was
detected in 10 cases (including 1 case of ACC liver metastasis), oncocytic carcinoma — 1 case, oncocytoma with uncertain ma-
lignant potential — 2 cases. Morphological assessment of ACC was carried out according to Weiss criteria (for ACC tumors) and
Lin—Weiss—Bisceglia criteria (for oncocytic neoplasms of the adrenal cortex). IHC study was carried out with antibodies to the
spectrum of adrenal cortex-specific markers, as well as Ki-67 and somatostatin receptors 2 and 5 (SSTR2 and SSTR5).

Results. The expression of SSTR2 and/or 5 was detected in 8 (61.5%) of 13 cases of ACC. Isolated SSTR2 expression was observed
in 4 cases (4/13), while SSTR5 expression was observed in 6 cases (6/10). In 2 cases (2/10), co-expression of both receptor types
was observed. SSTR expression was observed both in ACC and ACC liver metastasis, as well as in oncocytic ACC.

Conclusion. SSTR2 and/or 5 expression in ACC tissue expands diagnostic and prognostic capabilities for this pathology.

Keywords: adrenocortical carcinoma, immunohistochemistry, somatostatin receptors.

Background

adrenocortical carcinoma (ACC) is an uncommon
neoplasm of the adrenal cortex that follows an aggressive
clinical course with a poor prognosis.

The heterogeneous morphology of ACC is a frequent
cause of diagnostic errors. Surgery is the first line treat-
ment for patients with ACC. Nevertheless, delayed diag-
nosis, when the tumor process corresponds to III and IV

grades, substantially limits good surgical outcomes. The
recurrence rate after complete (R0) surgery is 85%, and
the overall survival comprises only 18—48% and has not
shown any significant tendency for improvement over the
last 10—15 years [1—3].

Mitotane is used as adjuvant therapy for locally ad-
vanced ACC and in cases of disseminated tumoral pro-
cess [4, 5]. In Russia, the efficacy of mitotane was tested
in 57 cases of ACC [6]. The positive effect of stabilization
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and partial effect (according to RECIST criteria) were
only noted in 48.7% of patients; the effect of therapy on
patient life span was not studied.

A range of targeted drugs mediating their action
through specific receptors have been proposed for medi-
cal therapy of ACC. However, their use is limited by a
relatively low number of case reports and low efficacy in
general [6, 7].

Hence, the limited potential and relatively low effi-
cacy of surgery for ACC and the proposed medications
dictate the need to search for new ways to improve treat-
ment outcomes for patients with these neoplasms. One of
these ways is molecular-biological studies that reveal new
cellular targets for medical therapy of ACC.

The expression of somatostatin receptor (SSTR) in
ACC tissue and the effect of synthetic somatostatin ana-
logues on the growth of adrenocortical carcinoma cell
lines in vitro has been recently reported [8, 9]. Nonethe-
less, the available data are ambiguous; this was the basis
for our own research.

Purpose

to estimate the expression of SSTR subtypes 2 and 5
in ACC and adrenocortical tumors with uncertain malig-
nant potential.

Mathods

Study design

An observational cross-sectional uncontrolled sin-
gle-center pilot study included 13 patients aged 28—68
years with adrenocortical tumors.

Inclusion criteria

The study included patients older than 18 years with
histological verification of ACC diagnosis or adrenocor-
tical tumors with uncertain malignant potential.

A morphological diagnosis of adrenocortical carci-
noma was established using criteria proposed by Weiss
(for ACC) and Lin—Weiss—Bisceglia (for oncocytic tu-
mors). The Weiss criteria for differential diagnosis of be-
nign and malignant adrenocortical neoplasms in-
clude: nuclear atypia (Furman grade 3 to 4), mitotic rate
higher than 5 per 50 high-power fields, atypical mitotic
figures, clear cells comprising 25% or less of the tumor,
diffuse architecture in more than 1/3 of the tumor, ne-
crosis, venous invasion, sinusoidal invasion, and capsular
invasion. Tumors with three or more of these criteria
presented a malignant clinical outcome [10—12].

Criteria Lin—Weiss—Bisceglia for oncocytic neo-
plasms of the adrenal cortex are classified into major cri-
teria (a mitotic rate of more than 5 mitoses per 50 high-
power fields, atypical mitoses or venous invasion) and
minor criteria (tumor size of >10 cm and/or mass
>200 gr), necrosis, capsular invasion or sinusoidal inva-
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sion). The presence of any one of the major criteria indi-
cates malignancy, the presence of one to four minor cri-
teria is indicative of uncertain potential [10—12].

Tumor histogenesis was confirmed with immunohis-
tochemical study (IHC) using tissue-specific markers:
anti-melan-A and anti-inhibin-alpha antibodies. IHC
typing using anti-synaptophysin and anti-chromogranin
A antibodies was used for differential diagnosis of adre-
nocortical tumors from neuroendocrine neoplasms. Cas-
es of only melan-A expression were assayed additionally
with antibodies to HMB-45 and tyrosinase for exclusion
of primary melanoma.

Conditions of analysis

The morphological verification of diagnosis with
IHC assay was performed at the Pathologicoanatomic
Department of the Moscow Regional Research Clinical
Institute n.a. M.F. Vladimirskiy. The histological speci-
mens and THC reaction were assessed independently by
two pathologists with subsequent discussion of the results
and collegiate conclusion.

Length of study of the study
This study was performed from 2016 to 2017.

The main result

The main result of the study was the presence or ab-
sence of SSTR 2 and/or 5 subtype expression in the adre-
nocortical tissue of the tumor.

Analysis in subgroups

The patients were separated into SSTR2+ and
SSTR5+ subgroups according to the expression of
SSTR2 or SSTRS. In case of SSTR2 and SSTRS co-ex-
pression, the patients were not separated into an individ-
ual group because of small case numbers (2 cases) and
these two cases were included in SSTR2+ (1 case) and
SSTRS5+ subgroups (1 case).

Methods of outcome registration

The expression of somatostatin receptors in tumor
cells was assessed using a scoring system proposed by
M. Volante et al.: 0 scores — absence of immunoreactivi-
ty, 1 score — pure cytoplasmic immunoreactivity, 2
scores — complete or partial membranous reactivity in
<50% of tumor cells, irrespective of the presence of cyto-
plasmic staining and 3 scores — circumferential membra-
nous reactivity in >50% of tumor cells, irrespective of the
presence of cytoplasmic staining. Cases with a score of
2—3 were considered as positive [13] (Fig 1).

The expression was assessed and the Ki-67 index was
estimated using a standard technique (the percentage
of Ki-67-positive nuclei per 100 nuclei of tumor cells was
counted per 500 tumor cells in high-power fields, objec-
tive x400).

IHC assay was performed using an automated Ven-
tana Benech Ultra system (Roche, Switzerland) accord-
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ing to standard protocols using antibodies to melan-A
(clone A103; dilution 1:100; CellMarque, United States),
inhibin-alpha (clone MRQ-63; dilution 1:100; Cell-
Marque, United States), synaptophysin (clone MRQ-40;
dilution 1:100; CellMarque, United States), chromo-
granin A (clone LK2H10; dilution 1:100; CellMarque,
United States), Ki-67 (clone MIB-1; dilution 1:100;
Dako, United Kingdom), SSTR2 (clone EP149; dilution
1:100; Epitomics, United States), SSTRS (clone ID-
UMBA4, dilution 1:100; Epitomics, United Kingdom) us-
ing the REVEAL Biotin-FreePolyvalent DAB kit for vi-
sualization (Roche, Switzerland).

Ethics committee

All the patients signed a voluntary informed consent
on the use of biological samples for scientific purpose and
for processing of personal data. The study protocol was
approved by the Ethics Committee of the Moscow Re-
gional Research Clinical Institute n.a. M.F. Vladimirs-
kiy, December 15, 2016 (meeting protocol No. 10).

Statistical analysis

Estimation of sample size: the sample size was not es-
timated preliminary.

Statistical analysis of data was performed using the
STATISTICA software for Windows v.12.0 (StatSoft,
United States). Quantitative data are given as median
(Me), mode (Mo) and quartile (25 and 75 percentiles,
Q25—75), qualitative data — as percentage.

The differences between two independent groups for
quantitative variables were compared using Mann-Whit-
ney test; for qualitative variables — using two-tailed exact
Fisher’s test. The correlation between the variables was
estimated using the Spearman correlation coefficient (r ).
A p<0.05 value was significant.

Results

Subjects (participants) of the study

The study included 13 patients (4 men and 9 women)
aged 28 to 68 years with adrenocortical tumors (Me=46;
[38;55]).

Adrenocortical neoplasms were 10 primary ACC
(among these ACC there was 1 case of adrenal oncocytic
carcinoma), 1 ACC liver metastasis, and 2 adrenal onco-
cytomas with uncertain malignant potential. In 3 cases,
ACC demonstrated glucocorticoid overproduction with
Cushing syndrome; there was 1 case of concurrent gluco-
corticoid and androgen overproduction and 8 cases of
non-hormone producing tumors (6 carcinomas, 2 onco-
cytomas). The functional activity associated with a neo-
plasm was impossible to assess reliably in 1 case (Table 1).

Main results of the study

This study included 9 ACC with Weiss scores from 3
to 8 (Me=5; Mo=5; 25;75Q [4, 6]), 1 oncocytic carci-
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noma (1 major criterion — atypical mitosis), 2 oncocyto-
mas with uncertain malignant potential (1 and 2 minor
criteria; in the first case — sinusoidal invasion, in the sec-
ond case — sinusoidal invasion and capsular invasion)
and 1 case of ACC liver metastasis. In THC study, the ex-
pression of tissue-specific marker melan-A was revealed
in 100%, inhibin-alpha — in 54% tumors. Synaptophysin
was expressed in 90%; the expression of chromogranin A
was not revealed in any tumor.

The Ki-67 proliferation index of ACC varied from 5
to 30% (Me=21; [8;24]) and it was 6% and 12% in onco-
cytomas with uncertain malignant potential (Table 1).
The expression of SSTR 2 was revealed in 8 tumors (8/13;
61.5%): in four samples — 1 score and in four samples —
2 scores. The expression with a score of 3 was not revealed
in any case (Table 1).

The expression of SSTR2 was assessed in 13 cases
and that of SSTRS5 — in 10.

The expression of SSTRS was revealed in 9 (9/10;
90%) samples with 1 score — in 3 cases, with 2 scores —
in 1 case, and with 3 scores — in 5 cases (Table 1).

Since the expression with a score of 2 and 3 is diag-
nostically significant, the reaction with anti-SSTR2 anti-
bodies was regarded positive in 4 cases (31%) and anti-
SSTRS antibodies — in 6 (60%). Co-expression of both
types of SSTR was revealed in 2 cases (Table 1).

The expression of SSTR was diffuse in most tumors
(60% cases): 20% of patchy and 20% of focal SSTR ex-
pression (in individual cells or small groups). In two latter
cases, the expression was considered as positive since
>30% cells in high-power field were immunopositive
(Table 1).

The expression of SSTR was detected both in pri-
mary ACC, including adrenal oncocytic carcinoma and
in ACC liver metastasis (Fig. 2).

Discussion

Summary of the main study result

This pilot study on 13 patients has shown that the
presence of SSTR expression in ACC of different mor-
phological patterns, including in adrenal oncocytic car-
cinoma, and in ACC liver metastasis. The tumors dem-
onstrated more frequent and marked expression of
SSTRS than SSTR2.

Discussion of the main study result

The recommended tissue-specific markers of the ad-
renal cortex include SF1 (steroidogenic factor-1), inhib-
in-alpha and melan-A. Melan-A and inhibin-alpha were
used in this study. Our data showed the expression of
melan-A in 100% of assessed tumors, whereas the ex-
pression of inhibin-alpha was only observed in 54%.
Weissferdt et al. studied the immunophenotype of 40
ACC and positive staining was observed for inhibin-alpha
in 92.5%, synaptophysin — in 72.5%, and melan-A — in
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Clinical-morphological characteristics of the patients
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Clinical data Morphological findings
Case - -
number Gender €% Hormonal - Diameterofa \y o 0100ical diagnosis Scores SSTR2  sSTRs K
years activity tumor, cm 67, %
1 f 38 Cushing 8.5 ACC 8* 2 0 23
syndrome
2 m 44 NHPT 11 ACC 4* 0 1 8
3 m 28 ND ND ACC 5% 2 2 24
4 f 44 Cushing 8.5 ACC 6* 1 1 30
syndrome
5 f 49 NHPT 11 ACC with focuses of 5* 1 3 7
oncocytic differentiation
6 f 38 NHPT 15 ACC 5* 0 3 16
7 f 45 Cushing 3.5 ACC 3* 1 3 8
syndrome
8 f 56 NHPT 9 ACC 6* 1 1 21
9 m 36 NHPT 5 ACC 4% 2 ND 26
10 f 60 ACC liver Cushing syndrome + 2% 2 3 24
metastasis virilism
11 f 40 NHPT 4.5 Oncocytic ACC 1 major 0 3 5
criterion **
12 m 55 NHPT 8 Oncocytoma with 1 minor 0 ND 6
uncertain malignant criterion**
potential
13 f 68 NHPT 7 Oncocytoma with 2 minor 0 ND 12
uncertain malignant criteria**
potential

Note: ACC — adrenocortical carcinoma; NHPT — non-hormone producing tumor; SSTR2 — somatostatin receptors subtype 2; SSTR5 — somatostatin receptors
subtype 5; Ki-67 — proliferation index Ki-67 (clone MIB-1); ND — no data; *Weiss scoring; ** Lin—Weiss—Bisceglia scoring

pe o

3 skores

Fig. 1. Assessment of somatostatin receptor expression in scores

1 skore

in adrenocortical tumors. A. 3 scores: circumferential membranous

reactivity in >50% of tumor cells (x400); B. 2 scores: membranous-cytoplasmic reactivity, mostly incomplete membranous expression in
<50% of tumor cells (x400); C. 1 score: pure cytoplasmic immunoreactivity (x400); D. 0 scores: absence of immunoreactivity (x400).

65% cases [14]. It is suggested that the differences in the
expression of tissue-specific markers are associated with
different numbers of case descriptions and distinct histo-
genesis of adrenocortical neoplasms. In the normal adre-
nal cortex, positive staining is mainly confined to the
zona reticularis [15].

The most widely used system for morphological di-
agnosis of ACC is based on the Weiss scoring scale for
assessing microscopic criteria and estimation of the total
index [12]. Oncocytic ACC is a rare adrenal carcinoma
which has been insufficiently studied. Oncocytomas are

adrenocortical tumors with diffuse architecture, large
cells with abundant dense eosinophilic cytoplasm, patchy
nuclear atypia and prominent nucleoli [ 12, 16]. The scor-
ing scale of morphological evaluation of malignancy pro-
posed by Weiss is not suitable for diagnosis of adrenal
oncocytic carcinomas and the Lin—Weiss—Bisceglia
system of morphological stratification was specifical-
ly proposed to define oncocytic ACC [12]. According to
these criteria, the tumors in our study were verified as
ACC in 9 cases, oncocytic carcinoma — in 1 case, onco-
cytoma with uncertain malignant potential — in 2 cases.
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Hematoxylin-eosin stain
=0 P, 75

Fig. 2. The expression of somatostatin receptors in ACC. No.1 (A—C). Solid-trabecular ACC (hematoxylin-eosin stain, x200); B. Patchy
cytoplasmic expression of SSTR2 (1 score) (x200); C. Diffuse circumferential membranous expression of SSTR5 (3 scores) (x100). No. 2
(D—F). D. Solid ACC (hematoxylin-eosin stain, x200); E. Diffuse cytoplasmic and incomplete membranous expression of SSTR2 (2 scores)
(x200); F. Patchy incomplete membranous-cytoplasmic expression of SSTR5 (2 scores) (x200). No. 3 (H—]J). H. Oncocytic ACC (hematoxylin-
eosin stain, x200); I. Expression of SSTR2 is absent (0 scores) (x200); J. Diffuse complete membranous expression of SSTR5 (3 scores) (x200).
No.4 (K—M). K. ACC liver metastasis (hematoxylin-eosin stain, x100); L. Diffuse incomplete membranous-cytoplasmic expression of SSTR2
(2 score) (x200); M. Diffuse circumferential membranous expression of SSTR5 (3 scores) (x200).

Liver metastasis from ACC was diagnosed in 1 case based
on anamnesis data and THC data with tissue-specific
markers. As has been demonstrated in practice, morpho-
logical diagnosis and evaluation of the malignancy grade
of oncocytic adrenocortical carcinomas pose a significant
challenge; in some cases, an inaccurate diagnosis can re-
sult in improper management of the patients.

The detection results of different SSTR subtypes in
ACC depend on the method used for their identification
(polymerase chain reaction, IHC). The results of IHC
method are affected by the chosen antibodies (manufac-
turer, clonality), detection systems, and assessment crite-
ria in IHC reaction. To illustrate, Germano et al. ob-
served the expression of SSTR2 in 29% (17/58) and that

of SSTRS5 — in 35% (19/55) of ACC [9]. An earlier paper
by Mariniello et al. revealed SSTR2 in 100% (6/6) of
ACC and SSTRS5 — in 83% (5/6) [8]. Unger et al. dem-
onstrated the expression of SSTR2 in 12% of 25 ACC and
SSTRS — in 24% [17]. In our study, a diagnostically sig-
nificant expression of SSTR was revealed in 61.5% (8/13)
tumors; in addition, their co-expression was noted
(SSTR2+/SSTRS5+) in 2 cases. The expression of SSTRS
was observed 1.5 times more frequently than that of
SSTR2; however, this difference was not significant
(p=0.28), which can be accounted for by a small sample
size. Noteworthy, the expression of SSTRS was signifi-
cantly more marked (p=0.048) with a score of 3 in 5 cas-
es, whereas the maximum Ievel of SSTR2 expression had
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a score of 2. It is suggested that a lower frequency of
SSTR2 expression in the tumors under study is associat-
ed with the effect of hypercorticism. De Bruin et al dem-
onstrated that in human neuroendocrine tumor cell lines
the expression of SSTR2 was strongly down-regulated by
excessive glucocorticoid levels and SSTRS5 expression
was less significantly downregulated. The same study also
noted the reappearance of SSTR2 expression within 2—4
days upon glucocorticoid withdrawal [18]. However, in
our group, Cushing syndrome was confirmed with labo-
ratory methods in 4 patients with ACC, the expression of
SSTR2 was revealed in 2 of these patients.

Therefore, according to most studies, SSTRS is more
frequently expressed than SSTR2 in ACC in contrast to
neuroendocrine tumors of different locations, which dis-
play a significant dominance of SSTR2 with a score of 2
and 3 [19].

Germano et al. assessed 58 ACC and showed that the
presence of SSTRS is associated with the worst prognosis
[9]. We estimated the correlation of SSTR2 and SSTRS
expression with the Ki-67 proliferation index. High Ki-
67 values are a poor prognostic factor. The Ki-67 prolif-
eration index varied from 23 to 26% in ACC expressing
SSTR2 and from 5 to 24% — in ACC expressing SSTRS.
The expression of SSTRS5 negatively correlated with the
Ki-67 index value (r, = -0.32), whereas the expression of
SSTR2 correlated with higher values of this index
(r, =0.625). These contradictory data can be due to the
small sample size and difficulties in Ki-67 estimation. In
addition, recent papers showed substantial variations for
Ki-67 index values in ACC estimated by different authors
and for estimations made by one pathologist [20].

The assessment of the status of somatostatin recep-
tors in ACC and adrenocortical tumors with uncertain
malignant potential is a preparatory step for searching of
new targets and treatment options for ACC. Further
studies with inclusion of a larger number of cases are
needed.

The use of somatostatin analogues in patients with
ACC has long been regarded as a method to correct hor-
monal overproduction. According to some data, soma-
tostatin analogues significantly reduce hormones pro-
duction; this effect was absent according to other data
[21,22]. Each study analyzed a subset of ACC that was
very heterogeneous in histology and immunophenotype.
Herewith, the probability of diagnostic errors is high that
highlights the need for very accurate verification of adre-
nocortical tumors.

Somatostatin analogues due to their anti-prolifera-
tive action have recently emerged as a treatment option in
ACC. Downregulation of proliferative activity in tumor
cells mediated by SSTR upregulation can be associated
with the inhibition of the secretion of growth factors and
different trophic hormones (STH, IGF1, insulin, gastrin,
epidermal growth factor) by tumor cells and the extracel-
lular matrix [23]. Upregulation of SSTR2 can trigger
apoptosis in tumor cells in a p53-independent manner.
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Activation of SSTR2 and SSTRS can arrest cell cycle
through the induction of cyclin-dependent kinase inhibi-
tor 1B (p27 ¥*!), Rb hypophosphorylation, downregula-
tion of cyclin/cdk2 and guanylyl cyclase [24].

Somatostatin agonists can also affect angiogenesis in
a tumor and inhibit the release of proangiogenic factors
and expression of relevant receptors, such as the vascular
endothelial growth factor (VEGF) and its receptor -2
(VEGFR-2), fibroblast growth factor (bFGF), growth
hormone/insulin-like growth factor-1 (IGF-1) [24] and
others.

The application of somatostatin analogues in ACC,
alone or combined with other drugs, was considered by
many authors. Ziegler et al. showed a significant influ-
ence of RC-160 (vapreotide) on growth and survival of
tumor cells in SW-13 culture (mitotane-insensitive ACC)
[25]. However, Mariniello et al. assessed the influence of
pasireotide (SOM 230) on ACC cell lines (primary cul-
ture and SW13 and H295R lines) and concluded that so-
matostatin analogue inhibited hormone secretion in
ACC cells but had no evident effect on cell viability [8]. A
later paper by Germano et al. also did not reveal the effect
of pasireotide on cell viability in mitotane-sensitive
(H295R) and mitotane-insensitive (SW13) ACC cell
lines. Meanwhile, mitotane and pasireotide induced a
synergistic inhibition of SW13 (mitotane-resistant) cell
growth. Conversely, the combinations among mitotane
and pasireotide produced antagonistic effects on mito-
tane-induced growth inhibition on H295R mitotane-
sensitive cell line [9].

Limitations of the study

The team of the authors admits that the small sample
size had certain effect on the evidence of these results.
Nevertheless, the specificity of the reaction with anti-
SSTR antibodies gives no doubts as to the quality of IHC
assay and the presence of SSTR, at least, in certain part
of ACC.

Conclusion

the presence of SSTR in ACC and adrenocortical tu-
mors with uncertain malignant potential has been re-
vealed. The expression of SSTRS5 dominated in these tu-
mors. The data can be a basis for further study of SSTR
expression in carcinomas of the adrenal cortex to analyze
its correlation with morphology and immunohistochem-
istry of the tumors and prognostic role.
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