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Pestome. Llenb paboThl — JaTh OLIEHKY JIOKAJIbHOIO YPOBHSI IIMTOKMHOB B Ka4eCTBE BO3MOXKHBIX MPO-
THOCTMYECKUX (DAKTOPOB paHHETO PeUNIWBUPOBAHUS HEMEBIIICYHO-MHBA3WUBHOIO MOYEBOTO ITy3BIPS
(HMHWPMII). B uccnenoBaHue BKIIFOUECHO 75 O0JBHBIX: 51 ¢ mepBUYHBIM U 24 — ¢ periunuBHeIM HM U PMIT,
B 00eux IrpyImmnax ObIJIM OMYXOJIM BBICOKOU U HU3KOI cTeneHu 3nokadyectBeHHOcTU (HG n LG). BoabHBIX ¢
nepBuuHbiIM HMUWPMII Habmonanu B TeueHue 9 mec. mocie jieueHus: TYP u anbroBaHTHasE XMUMUOTEpaIius
(Ne6). 13 06pasiioB OITyX0JIeBO# TKAHW TOTOBUJIN CYyMIEPHATAHTBI, B KOTOPBIX OTNPEAEIISUIN YPOBHU IIUTOKK -
HoB (IL-1B, IL-6, IL-10, IL-18, TNFa, IFNy, IL-8) meronom UMPA. PesynbraThl KCCIeTOBaHUS TTOKA3AH,
4yTO y 00JIbHBIX ¢ TiepBUuYHBIM HMUPMII peumausel pa3Buinuch B 15 ciayvasx (46,8%) LG u B 11 (45%) —
HG-omnyxoJeit; He BBISIBJICHO pa3Muuii B 3aBUCHMOCTH OT CTEIIEHU 3JI0KAaYeCTBEHHOCTHU. B ncxomHo penu-
nuBHBIX onyxoJisix Kak HG, tak 1 LG, ypoBHM HUTOKMHOB ObLIM MakKCUMaJIbHbIMU: B LG OHU NpeBbIIIAIN
nepsuuHbie oT 7,1 (IFNy) no 300 (IL-6) pa3, B HG — ot 2,0 (IL-10) 10 9,7 (IL-6) pa3. Ypouu IL-13, IL-6,
1L-10, IFNy, I1L-8 6butu BbILIE B TeX MepBUYHBIX LG-0IMyXoJIsiX, KOTOpbIe pelUAMBUPOBAIN Yepes 6-9 Mec.
HaOJIIOACHUS, YeM B HEPELIMANBUPOBABIIIMX, XOTS UX COJIepXKaHKUE ObUIO 3HAUMTEJIbHO HUXKE, YeM B UCXOIHO
pPeLMANBHBIX OMyxoJistX (0T 2,6 pa3 mist IFNy no 150 pa3 mis IL-6). CxonHast TEHACHIIMSI, XOTSI U HE 10 TeM
Ke nuToKMHaM, Haomoganack B HG-omyxoursax: Tkanesbie ypoBHM 1L-6, IL-10, IL-18 1 TN Fo GbliiM BhILIE B
OITYXOJISIX, PELIMIMBUPOBABILIUX Yepe3 6-9 Mec. rocie JedeHust. [ToBbIIIeHre ypOBHEN IBYX IUTOKUHOB ObLIO
obowuM 11 LG- u HG-onyxodeit (IL-6 u 1L-10), 4To MOXXHO paccMaTpuBaTh B Ka4eCTBe HOBOro (pakTopa
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HeraTMBHOIO MporHosa. Takum obpazom, peuuaubupoBaHue LG 1 HG HMMWPMII cBsizaHO ¢ HEKOTOPbI-
MU UMMYHOJIOTMYECKMMU MeXaHU3MaMU, a UMEHHO C JIOKaJIbHOM I'MNepHpoayKIIMeil HIMTOKMHOB, OCOOEHHO
1L-6 u IL-10, xotst IL-1B, IL-8, IFNy MoryT urpats possb tipu LG, a 1L-18, TNFo — npu HG-omyxoJsix.
VYuureiBast obomue curdHanbHbie myTd 1L-6 1 IL-10 (JAK/STAT), o3T1 TpaHCKPUILIMOHHBIE (haKTOPhI MOTYT
OBITh MOTCHIIMAIbHBIMU MUILIEHSIMU JIJIsI HOBBIX 3((MEKTUBHBIX TTOJIXOI0B K JICUSHUIO.

Karouegnie cnosa: yumokuHl, MUKPOOKPYJICEHUE ONYX0AU, NPOSHO3, HEMbIUIEYHO-UHBA3UBHDLI PAK MO4€B8020 NY3bips, PAHHee
peyudusuposanue

LOCAL CYTOKINE LEVELS AS PROGNOSTIC FACTORS FOR
EARLY RELAPSE OF NON-MUSCLE-INVASIVE BLADDER

CARCINOMA

Zlatnik E.Yu.?, Sagakyants A.B.?, Shulgina 0.G.?, Shevchenko A.N.%
Filatova E.V.2, Belyakova L.I.>, Breus A.A.?, Maslov A.A.?, Maslov A.A.¢,
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Abstract. The aim of our study is to assess the local cytokine levels as prognostic factors for early relapse in
NMIBC patients. 75 patients with NMIBC were enrolled in the study: 51 with primary NMIBC and 24 with
initially recurrent NMIBC, LG and HG tumors were diagnosed in each group. Patients with primary NMIBC
were monitored during 9 months after treatment: TURB and chemotherapy (No. 6). During TURB samples of
tumors were taken, supernatants were obtained and tissue cytokine levels were measured (IL-13, IL-6, 1L-10,
IL-18, TNFa, IFNy, IL-8) by ELISA test. The results showed that in patients with primary NMIBC early
relapses were diagnosed in 15 (46.8%) of LG tumors and in 11 (45%) of HG tumors matching that there was
no difference depending upon tumor grade. In initially recurrent tumors of both LG and HG NMIBC the
amounts of cytokines were maximal: in LG tumors they exceeded the primary ones from 7.1 (IFNy) to 300
(IL-6) while in HG — from 2.0 (IL-10) to 9.7 (IL-6). The amounts of IL-1p, IL-6, IL-10, IFNy, IL-8 were
higher in those LG primary tumors which relapsed in 6-9 months compared to the ones which didn't, though
their levels were much lower than in initially manifested relapse (from 2.6 times for IFNy to 150 times for
I1L-6). A similar trend, though not for all the same cytokines, was observed in HG tumors: tissue levels of 1L-6,
IL-10, IL-18 and TNFa were higher in tumors which relapsed in 6-9 months after treatment. The increase
of 2 cytokines' levels were common for both LG and HG tumors (I1L-6 and IL-10). This finding might be
considered as a new prognostic factor of the early relapse. We conclude that relapse of LG and HG NMIBC
is related to some immune mechanisms, namely to local hyperproduction of cytokines, especially IL-6 and
IL-10, though IL-1B, IL-8, IFNy could have an impact on LG and 1L-18, TNFoa — on HG tumors. Taking
into account common signaling pathways of 1L-6 and 1L-10 like JAK/STAT, these transcription factors might
be potential targets for new effective approaches to treatment.

Keywords: cytokines, tumor microenvironment, prognosis, non-muscle-invasive bladder carcinoma, early relapse

Introduction phages and lymphocytes contributes to tumor
microenvironment (TME) formation  which
plays a crucial role in immunoediting of tumor
of the main triggers of carcinogenesis in many growth [3, 6, 12]. It is well known that cytokines
types of malignant tumors. Local hyperproduction are able to enhance neoangiogenesis and epithelial-
of cytokines by tumor cells or activated macro- mesenchymal transition (EMT), and disrupt

Chronic inflammation is considered to be one
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the extracellular matrix, as well as to cause the
migration to TME of immunosuppressive cells like
M2, Tregs or MDSC [13]. Inflammatory cytokines
can cause epigenetic modifications that upregulate
the expression of oncogenes or downregulate the
expression of tumor-suppressor genes [5]. IL-10,
IL-6, TGF-B are described by many researchers as
prooncogenic, nevertheless cytokines, proclaimed as
immunostimulating (IL-13, TNFa, IFNa and y and
some others) seem to possess dual function in tumor-
bearing organism and demonstrate promotion not
only of immune response but also of tumor growth [8].

Relapse of malignant tumors following months
or even years after treatment including surgery and
radio- and/or chemotherapy is usually considered to
be a problem of insufficiently radical approach. But
nowadays more and more data proves the biologic
causes of tumor recurrence, emphasizing the role of
cancer stem cells [9] and cytokines of TME [7, 10]. At
the time of the first referring for medical care 75-80%
of patients with urothelial bladder carcinoma have
non-muscle-invasive tumor (NMIBC), i.e. located in
mucosa (Ta, CIS), or submucosa (st. T1). Though it
is the initial stage of bladder cancer, the tumor has a
marked tendency to recur even when the treatment is
started timely.

According to European Organization for the
Research and Treatment of Cancer (EORTC) the
most often type of tumor progression in NMIBC is
relapse occurring in 37% of patients with low risk,
in 65% of patients with intermediate risk and in 84%
of patients with high risk after transurethral bladder
resection (TURB) and adjuvant chemotherapy. In
the last case early relapses are typically diagnosed
during 6-12 months after surgery and chemotherapy,
especially in high grade (HG) carcinomas; such
patients need more aggressive treatment. That is why
the search for new prognostic factors which might also
serve as targets for treatment of NMIBC is an topical
medical and biological problem.

The aim of our study is to assess the local cytokine
levels as prognostic factors for early relapse in NMIBC
patients.

Materials and methods

Seventy-five patients with NMIBC were treated
in the Department of Urology of National Medical
Research Centre for Oncology, Rostov-on-Don,
Russia. The group of 51 patients (46 men (90.2%)
and 5 women (9.8%) aged 40-83 years) had primary
NMIBC which was histologically verified as papillary
urothelial carcinoma: low grade (LG, n = 31 or
60.8%) and high grade (HG, n = 20 or 39.2%). All
the patients were in high and intermediate risk groups
according to EORTC; they received surgical treatment
(TURB) and 6 courses of adjuvant intravesical
chemotherapy. Patients were monitored during 9

months after treatment. Patients of the group with
initially recurrent NMIBC (n = 24), had LG tumors
(n=15o0r 62.5%) and HG tumors (n =9 or 37.5%).
They were also subjected to surgical treatment and
chemotherapy according to the accepted standards.
Prior to enrollment in the study, all participants gave
written informed consent.

The samples of tumors were taken from all
the patients during TURB, disintegrated by BD
Medimachine (USA), supernatants were obtained
by centrifugation and stored at -80 °C. After thawing
sandwich Elisa test was performed with cytokine
kits to estimate the levels of IL-1f3, IL-6, IL-10,
1L-18, TNFa, IFNy, IL-8 (Vector-Best, Russia) by
Uniplan Reader (Russia). Total protein amount was
measured by biuret test on analyzer Sinnowa Medical
Science and Technology Co (China). Cytokine levels
were expressed in pg/mL per 1 g protein. Statistical
analysis was performed by program STATISTICA 13
(StatSoftInc., USA). Since our data had no Gaussian
(normal) distribution they were represented as median
with interquartile range, 25 and 75 percentiles —
Me (Q,,5-Q,75). Intergroup differences were estimated
by Mann—Whitney U test. Statistically significant
differences were accounted when p < 0.05.

Results and discussion

During the period of clinical monitoring of the
patients with primary NMIBC early relapses were
diagnosed in 15 (46.8%) of them with LG tumors and
in 11 (45%) with HG tumors matching that there was
no difference depending upon tumor grade. Patients
without these early relapses were regarded as groups 1
in LG and 4 in HG (better prognosis) and with newly
diagnosed early relapses as groups 2 in LG and 5 in
HG (worse prognosis) while patients with initially
recurrent tumors formed groups 3 in LG and 6 in HG.

Comparative analysis of tissue cytokine contents
between these groups with different course of the
disease is shown in Table 1. In relapse tumors (groups
3 and 6) of both LG and HG NMIBC the amounts of
most of cytokines were maximal: in LG tumors they
exceeded the primary ones from 7.1 (IFNy) to 300
(IL-6) while in HG — from 2.0 (IL-10) to 9.7 (IL-6).
It is worth noting that in HG tumors some cytokines
demonstrated no difference between the recurrent
and the primary ones (IFNy) and IL-18 level was
higher in relapse HG tumors than in primary ones of
the group 4, but not 5.

We found out that primary tumors which
manifested relapse after 6-9 months after treatment
also contained higher cytokine levels than primary
tumors without relapse during this period and it was
typical for both groups. The amounts of IL-1p3, IL-6,
IL-10, ITFNy, IL-8 were statistically significantly
higher in those LG primary tumors which relapsed
in 6-9 months compared to the ones which didn't,
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TABLE 1. TISSUE CYTOKINE LEVELS IN TUMORS OF NMIBC PATIENTS WITH DIFFERENT COURSE OF THE DISEASE,

Me (Qp25-Qy.75)
€ Groups of patients
[]
3 2 NMIBC LG NMIBC HG
s2
2 2 5
o
§ - 1 Primary 4 Primary
3 g | Primary with 3 Primary with 6
5* a without relapse Relapse, p without relapse Relapse, o]
g relapse, in 6-9 n=15 relapse, in 6-9 n=9
2 n=16 months, n=11 months,
= n=15 n=9
Lap | 133 19.8" 149212 P21 7 8'38? 31.3" 38.52 83895 |p.,=0.035
(10.2-17.9)| (19.1-48.9)| (83.0-215.4) ';2-; o001 | (17:341.0) | (26.7-49.6) | (60.8-91.1) [pgs=0.04
L6 1.1 2.6' 330.212 [P 8'35? 3.0" 6.224 29.0345 |Ps4 = 3'8517
a - _ _ P31 = U. ~ ) _ Pes = 0.
(0.6-15) | (22:7.3) |(167.8-4926) ' 'y | (1:3-39) (45:9.2) | (291317) | e
L 10 3.2 5.9 55412 | P~ 0099 3.6 5.1¢ 72005 [PraZ 009
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65 — V-
TNFa | 1041 10.0 212.0"2 |p,,=0.001 5.5 10.94 22,7345 [Pss ™ 8'8?3
(5.9-13.8)| (7.1-17.5)|(113.3-310.7)| p,, = 0.001 | (4.5-7.2) (8.3-12.7) | (21.9-42.7) 26-4 0012
65 — Y-
EN 6.9 19.0" 49.0v2 (P17 8'8% 15.21 11.2 10.8°
V| (4.9-84) | (11.1-38.9) (28.9-69.2) |P+1 =" (11.0-20.9) | (5.3-19.4) | (9.8-16.1)
P, = 0.039
e | 130 2641 | 6634tz [PZ0028 | gg g 42604 | 190gues |Pea” 200
(8.4-15.3)| (22.4-37.8)[(341.6-985.2) [P+ = - (47.5-113.2)| (38.4-45.7) |(125.7-329.2) |Pe+ =
P, = 0.001 Pes = 0.022

though their levels were much lower than in initially
manifested relapse (2,6 times for IFNy and 150 times
for IL-6). A similar trend, though not for all the same
cytokines, was observed in HG tumors: tissue levels
of IL-6, IL-10, 1L-18 and TNFa were statistically
significantly higher in tumors which relapsed in
6-9 months after treatment. This finding might be
considered a new prognostic factor of the early relapse.
Based on the values of the ranged data represented as
LQ and UQ we tried to specify the limits of cytokines'
indicators possibly prognostic for early relapse during
the period of monitoring. For LG tumors the value
appeared to be IL-1p > 18.0, IL-6 > 1.5, IL-10 > 4.2,
IFNy > 8.4, IL-8 > 15.3 pg/mL per 1 g of protein and
for HG tumors IL-6 > 3.9, IL-10 > 3.9, IL-18 > 34.4,

TNFa > 7.2 pg/mL per 1 g of protein. We observed
that the increase of 2 cytokines' levels were common
for both LG and HG tumors (IL-6 and IL-10). So
they might be used as a possible prognostic factors
for early relapse in patients with NMIBC though
verification on more broad groups and more prolonged
monitoring is needed.

Accounting the biologic properties of both
cytokines, it is rather expected. IL-6 induces invasion
and metastasis through the Janus kinase (JAK) signal
transducer and activator of transcription (STAT)
pathway and thus is able to activate a wide array of
signaling pathways and transcription factors promoting
EMT, fostering the acquisition of mesenchymal
features in cancer cells [1]. The other type of its’
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prooncogenic activity is support of cancer stem cells
which are considered to be a pool for relapse forming
from treatment-resistant tumor cells [11].

IL-10 is known to be an immunosuppressive factor
of TME due to suppression of T cell proliferation,
modulation of APCs, preservation of the activity/
stability of Treg cells, though it remains unclear if it
can stimulate them [4]. Notably, both IL-6 and IL-10
are involved in STAT3 activation matching that pro-
inflammatory and anti-inflammatory cytokines can
work through the same signaling pathway, although
they perform very distinct functions and their
downstream mechanisms are different. In the review
cited above the authors point out that in macrophages,
both IL-10 and IL-6 induce the activation of SOCS3,
and this could be the target for future therapeutic
approaches.
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