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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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SST2 AS A PREDICTOR OF STATIN TREATMENT EFFICACY IN PATIENTS WITH
MULTIPLE MYELOMA

Borys B. Samura, Mariia O. Panasenko.

Zaporizhzhia state medical university, Zaporizhzhia, Ukraine

Abstract. The aim of the study: to investigate an
interrelationship between pre-treatment circulating form of
suppression of tumorigenicity-2 (ST2) level and one-year
survival rate, cardiovascular events in subjects with multiple
myeloma.

Methods: Ninety-seven subjects with full or partial remission
of multiple myeloma were enrolled in the study. During
observation period progression of multiple myeloma was
proved in 25 patients, 5 persons were excluded for poor follow-
up. 67 patients were included into statistical analysis. Patients
were divided into 2 groups based on whether or not statins were
included in their treatment: a statin group (n=31) and a no statin
group (n=36). Among patients in the statin group, 19 patients
received 20 mg/day atorvastatin and 12 patients received 40 mg/
day atorvastatin. None of the patients had received any lipid-
modulating medications, including statins or fibrates, before
enrollment. Observation period was up to 1 year. Blood samples
for biomarkers measurements were collected. ELISA method
for measurements of circulating level of sST2, interleukin-6 and
NT-pro-brain natriuretic peptide were used.

Results: Lipid lowering effect in statin user was associates with
declined serum sST2 level, whereas in not statin users similar
response was not appeared. No changes in hemodynamics and
other biomarkers between both cohorts were found. Univariate
logistic regression had exhibited that sST2 (odds ratio [OR]
=1.27; 95% CI = 1.04-1.39; P = 0.002), NT-proBNP (OR =
1.06; 95% CI 1.03—1.11; P <0.05) and statin therapy (OR=1.05;
95% CI = 1.02-1.10; P = 0.03) predicted one-year cumulative
CV events. After adjustment on statin therapy, sST2 remained
independent predictor one-year cumulative cardiovascular
events (OR=1.11; 95% CI=1.08-1.15; P =0.01). When initial
sST2 level has incorporated into prediction model, statin therapy
was found as predictor for improving survival in patients with
elevated serum sST2 level (>37 ng/ml).

Conclusion: Elevated pre-treatment sST2 level may by a
powerful predictor of positive effect of statins on survival in
patients with regression of multiple myeloma.

Keywords. sST2, interleukin-6, NT-pro-brain natriuretic
peptide, multiple myeloma, statin, survival, prognosis.

Introduction.

Multiple myeloma (MM) is a plasma cell dyscrasia accounting
for 1% of neoplastic diseases [1].

Cardiovascular disease is one of the most frequent
comorbidities in MM patients [2]. Since the global population
is aging, the prevalence of both MM and cardiovascular disease
is expected to increase in the near future [3].

Cardiovascular disease in MM may derive from factors
unrelated to the disease (age, diabetes, dyslipidemia, obesity),
or those related to the myeloma (anemia, amyloidosis,
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hyperviscosity, renal dysfunction) and be related to the treatment
of the disease [4].

It is difficult to estimate the actual incidence of chemotherapy-
induced cardiovascular diseases, because current data about
drug-induced cardiotoxicity were generated in clinical trials,
from which patients with severe cardiovascular comorbidities
were excluded. However, in real-life clinical practice, MM
patients may suffer from cardiovascular diseases, have
cardiovascular risk factors, and may have already received
several cardiotoxic drugs [5].

Recommendations for management of patients with MM now
include routine baseline risk stratification including ECG and
echocardiography and administration of thromboprophylaxis
drugs for patients treated with immunomodulatory drugs.

It is now well recognized that interactions between tumor
cells and stromal cells in the tumor microenvironment play a
determinant role in cancer initiation and progression [6]. The
production of soluble growth factors, cytokines and chemokines
by stromal cells in the presence of tumor cells is one among
the several mechanisms by which the tumor microenvironment
affects cancer cells. Among these soluble factors is interleukin-6
(IL-6) that promotes the self-seeding of circulating tumor cells
and contributes to a stress response that protects tumor cells
from drug action [7].

sST2 is a circulating form of suppression of tumorigenicity-2
(ST2) glycoprotein that is a member of the interleukin 1
receptor family. It serves as the receptor for IL-33, an IL-1-
like cytokine that can be secreted by living cells in response
to cell damage. IL-33 exerts its cardioprotective function
by reducing cardiac fibrosis and inflammation [8]. sST2 can
eliminate this cardioprotective function by acting to IL-33
and thus is considered an indicator of adverse outcome and
a prognostic predictor for heart disease [9]. Moreover, it has
been demonstrated that a higher sST2 level have prognostic
properties for an increased incidence of cardiovascular events
and mortality [10]. There are limited studies of sST2 in patients
with multiple myeloma.

In our study, we aim to analyze the role of sST2 in the
development of cardiovascular events, its value in screening and
clinical decision making and its possible predictive application
in follow-up as a “routine” test in an addition to established
biomarkers, such as N-terminal pro-brain natriuretic protein
(NT-proBNP) [11].

In this context there is possibility to use statins in dyslipidemic
patients with regression of multiple myeloma to prevent
unfavorable cardiovascular outcomes under control of sST2
level. The aim of the study: to investigate an interrelationship
between pre-treatment sST2 level and one-year survival rate,
cardiovascular events in subjects with multiple myeloma.
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Design and Methods.

Ninety-seven out subjects with full or partial remission
of multiple myeloma were enrolled in the study. During
observation period progression of multiple myeloma was proved
in 25 patients, 5 persons were excluded for poor follow-up. 67
patients were included into statistical analysis. All subjects
gave their written informed consent to participation in the
study. Diagnosis and staging of multiple myeloma were defined
by current clinical practice guidelines [12]. To be achieving
remission chemotherapy was used accordingly contemporary
clinical guidelines. Patients were divided into 2 groups based on
whether or not statins were included in their treatment: a statin
group (n=31) and no statin group (n=36). Only patients with
dyslipidemia were treated with statins. None of the patients had
received any lipid-modulating medications, including statins or
fibrates, before enrollment. Among patients in the statin group,
19 patients received 20-mg/day atorvastatin and 12 patients
received 40-mg/day atorvastatin.

Echocardiography in B-mode was performed accordingly to
Recommendation of American Society of Echocardiography
on the scanner “MyLab 50” (Italy) using a transducer with a
frequency of 2.5-3.5 MHz. End-diastolic and end-systolic
left ventricle (LV) volumes were obtained using a two-
dimensional reference sector according to Simpson’s method,
and LV ejection fraction (LVEF) was calculated by accordingly
conventional methods [13].

All blood samples were collected after fasting in cooling
vacutainer and after that it was immediately centrifuged (4°C
for 6.000 x 15 min). After centrifugation serum was blind coded
and stored at -70° until used. sST2, IL-6 and NTproBNP were
measured by ELISA technique (ELISA kits manufactured by
Clinical Diagnostics, USA; R&G, United Kingdom) used for
examination. All determinations were done by duplicating.

Fasting plasma glucose (FPG) was quantified by the glucose
oxidase procedure; HbAlc was measured by ion-exchange
high-performance liquid chromatography (HPLC; Bio-Rad,
Hercules, CA, USA). Concentrations of total cholesterol
(TC), low density lipoprotein (LDL) cholesterol and high-
density lipoprotein (HDL) cholesterol were determined by
direct enzymatic methods using Dimension Clinical Chemistry
System (Dade Behring Inc, Newark, NJ). All measurements and
blood sample for were collected at the same visit.

Clinical Events: Screening and Diagnostics. Clinical
interviews were carried out every month for one year after
baseline. The following are the clinical events verified:
newly diagnosed strokes or TIAs; death for any reasons and
sudden cardiac death; coronary ischemic events (myocardial
infarction, unstable angina) that needed hospital admission for
cardiovascular reasons, new-onset chronic heart failure. Newly
diagnosed strokes were confirmed with CT. All clinical events
were presented as cumulative.

Statistical Analysis. All statistical analyses were performed
in SPSS for Windows v. 17.0 (SPSS Inc., Chicago, IL, USA).
All values were given as mean and 95% confidence interval
[CI] or median and percentiles. An independent group t-test was
used for comparisons for all interval parameters meeting the
criteria of normality and homogeneity of variance. For interval
parameters not meeting these criteria, the non-paramentric
Mann-Whitney test was used to make comparisons between
the groups. Comparisons of categorical variables between the
groups were performed using the Chi2 test, and the Fisher
exact test. The potential factors that may be associated with
cardiovascular events was identified first by the univariate
analysis, then multivariate logistic regression analyses were
used to identify the predict factors. A calculated difference of
p<0.05 was considered significant.

Table 1. Baseline Clinical Characteristics.

Variables Statin users (n=31)
Age, years 61.14 [48.31; 71.12]
Males, n (%) 15 (48.4)
Hypertension, n (%) 5(16.1)

T2DM, n (%) 1(3.2)

BMI, kg/m? 28.12 [24.54; 33.12]
Obesity, n (%) 4(12.9)
Overweight, n (%) 10 (32.3)
Adherence to smoking, n (%) 1(3.2)

GFR, mL/min/1.73 m?

HbAlc, %

Fasting blood glucose, mmol/L
Creatinine, pmol/L

99.27 [72.61; 122.80]
5.19 [4.69; 7.12]
6.08 [4.47; 6.79]
74.43 [50.82; 98.71]

sST2, ng/ml 32.48 [12.36; 44.82]
NT-pro-BNP, pg /mL 11.95 [3.42; 20.36]
IL-6, pg/ml 2.38[0.81; 4.64]
ACEI or ARAs, n (%) 6(19.4)
Acetylsalicylic acid or clopidogrel, n (%) 27 (87.1)
Metformin, n (%) 1(3.2)

Loop diuretics, n (%) 309.7
Mineralcorticoid receptor antagonists, n (%) |2 (6.5)

Never statin users (n=36) P-value
58.124[48.82; 66.12 >0.05
22 (41.7) >0.05
6 (16.7) >0.05
0 (0.0) >0.05
26.27 [22.41;30.98] >0.05
4(11.1) >0.05
8(22.2) >0.05
2(5.5) >0.05
103.42 [79.99; 128.72] >0.05
5.02 [3.71; 5.94] >0.05
4.54 [3.98; 5.89] >0.05
70.28 [54.69; 92.35] >0.05
29.76 [22.8; 39.4] >0.05
12.45 [2.79; 24.44] >0.05
2.220.68; 4.01] >0.05
5(13.9) >0.05
26 (72.2) >0.05
0(0.0) >0.05
6 (16.7) >0.05
4(11.1) >0.05

Note: * - statistically differences between parameters in the two groups (p<0.05); CI — confidence interval;, T2DM — type two diabetes mellitus,
GFR - Glomerular filtration rate, BMI - Body mass index, BNP — brain natriuretic peptide, ACEI — angiotensin-converting enzyme inhibitor, ARAs

— angiotensin-2 receptors antagonists.
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Table 2. Change in Clinical Characteristics According to Statin Treatment.

Statin users (n=31) Never Statin users (n=36)
Variables Baseline (A(:/to ﬁ;ﬁ;g;hs P-value Baseline f‘:/t) lci:;(;rel‘;hs P-value
;‘ﬁ;{“’le“eml’ 5.12 [4.29; 5.98] 424 [3.54; 5.12] <0.01  4.83[4.11;5.61] 4.80 [4.23; 5.33] >0.05
LDL-C, mmol/L 3.68 [2.04; 4.05] 2.01 [1.67;3.59] <0.01 2.72[2.14;3.21] 2.84 [2.11; 3.40] >0.05
HDL-C, mmol/L 1.43 [1.02; 1.89] 1.46 [1.08; 1.80] >0.05 |1.54[1.18; 1.89] 1.44[1.12; 1.92] >0.05
il};;t(ﬁlgc BE, 125.44 [112.02; 138.89] 1122.39[110.33; 138.48] >0.05 126.24[113.20; 139.81] 125.34 [114.80; 139.14] >0.05
?fﬁ';rate’ beats per o1 19170.94:9036]  74.04[67.25:90.18]  >0.05  79.08 [70.22: 88.16]  76.82 [70.12: 88.36]  >0.05
LVEF, % 57.17 [52.36; 61.10] 58.39 [53.98; 60.46] >0.05 57.10[53.01; 61.99] 52.50 [49.89; 55.12] <0.05
E/Am, U 1.12[0.89; 1.38] 1.10 [0.81; 1.34] >0.05 |1.19[0.78; 1.35] 1.12 [0.81; 1.39] >0.05
E/Em, U 6.82 [5.22; 8.40] 6.29 [4.88; 8.04] >0.05 |7.07[6.02; 8.59] 8.98 [7.12; 10,36] <0.05
sST2, ng/mL 32.48 [22.36; 44.82] 21.98 [9.38; 28.05] <0.05 29.76 [22.80; 39.4] 34.52 [22.61; 45.98] >0.05
NT-pro-BNP, pg /mL 11.42 [2.39; 19.82] 3.10[1.07; 6.90] <0.05 11.22[4.36;24.80] 4.91[1.96; 12.99] >0.05
IL-6, pg/mL 2.27[0.34; 3.80] 7.60 [3.71; 9.23] <0.05 2.22[0.94; 4.39] 5.20[1.26; 6.14] >0.05
Table 3. Characteristics of multiple myeloma patients with vs without CV events.
Variables Free-events subjects (n=49) Subjects with CV events (n=18) P-value
Age, years 59.21 [48.16; 68.32] 61.00 [52.12; 69.81] >0.05
Males, n (%) 21 (42.9) 9 (50.0) >0.05
Hypertension, n (%) 6(12.3) 4(22.2) >0.05
Dyslipidemia, n (%) 27 (55.1) 11 (61.1) >0.05
T2DM, n (%) 0(0.0) 1(5.5) >0.05
BMI, kg/m? 26.74 [25.69; 27.79] 27.40 [25.82-28.98] >0.05
Obesity, n (%) 5(10.2) 3(16.7) >0.05
Overweight, n (%) 13 (26,5) 5(27,7) >0.05
Adherence to smoking, n (%) 2(4.1) 1(5.6) >0.05
GFR, mL/min/1.73 m? 102.30 [79.4; 127.6] 101.05 [80.8; 142.8] >0.05
HbAlc, % 5.01 [4.56; 5.98] 5.27[4.98; 5.58] >0.05
Fasting blood glucose, mmol/L 4.63 [4.09; 5.25] 4.80 [4.26; 5.65] >0.05
Creatinine, pmol/L 68.71 [52.41; 86.12] 73.67 [50.25; 90.98] >0.05
Total cholesterol, mmol/L 5.09 [4.28; 5.99] 4.77 [3.89; 6.12] >0.05
LDL-C, mmol/L 2.94[2.35;4.01] 2.89 [2.54;3.99] >0.05
HDL-C, mmol/L 1.50 [0.98; 1.95] 1.50[0.94; 1.32] >0.05
sST2, ng/ml 24.17 [12.87; 27.48] 47.57 [21.36; 68.79] <0.01
NT-pro-BNP, pg /mL 5.68 [2.36; 12.58] 23.8 [6.34;36.4] <0.01
IL-6, pg/ml 1.80 [0.32; 7.89] 2.95[0.98; 9.36] >0.05
Systolic BP, mm Hg 124.3 [115.6; 138.8] 129.0 [116.3; 142.0] >0.05
Heart rate, beats per 1 min. 80.56 [70.22; 90.58] 79.43 [68.3; 94.48)] >0.05
LVEF, % 58.11 [51.25; 64.80] 55.84 [51.41; 59.65] >0.05
E/Am, U 1.12 [0.74; 1.38] 1.17[0.98; 1.32] >0.05
E/Em, U 7.14 [5.45;9.16] 9.29[7.30; 11.17] <0.05

Note: * - statistically differences between parameters in the two groups (P<0.05); CI — confidence interval; T2DM — type two diabetes mellitus,
GFR - Glomerular filtration rate, HDL-C - high-density lipoprotein cholesterol, LDL-C - Low-density lipoprotein cholesterol, BP — blood pressure,
BMI - Body mass index, BNP — brain natriuretic peptide, LVEF - Left ventricular ejection fraction, U — unit, Em - early diastolic myocardial
velocity, Am - late diastolic myocardial velocity, E — peak velocity of early diastolic left

Results.

The baseline characteristic of both cohorts of the patients
depending on treatment regime is presented in the Table 1. All
patients were matched accordingly age, sex, cardiovascular
events, diabetes presentation rate, serum biomarker
concentration, and concomitant medications.

All of the patients in the statin group tolerated the treatment
well, and no serious side-effects were reported during the
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follow-up period. The effect of both statin regimes is reported
in the Table 2. One can see, lipid lowering effect in statin user
was associates with declined serum sST2 level, whereas in not
statin users similar response was not appeared. No changes
in hemodynamics and other biomarkers between both cohorts
were found.

Thirty-six cumulative clinical events occurred in 18 patients
(26.9%) within the follow-up, with their distribution being as
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follows: 2 cardiovascular deaths, 16 cardiac arrhythmias, 3
cardiac ischemic events, 1 stroke, 4 chronic heart failures and
10 hospital admissions for cardiovascular reasons. 2 deaths
were not related with cardiovascular pathology.

Table 3 is reported characteristics of the multiple myeloma
patients with vs without cardiovascular events. One can see,
free-events subjects had lover levels of sST2, IL-6 and NT-
proBNP than subjects with cardiovascular events. The data
suggested that sST2 plasma levels were directly related to NT-
pro-BNP (r = 0.42, P = 0.03). No relations were found in sST2
and IL-6.

Univariate logistic regression had exhibited that sST2 (odds
ratio [OR] = 1.27; 95% CI = 1.04-1.39; P =0.002), NT-proBNP
(OR = 1.06; 95% CI 1.03—1.11; P < 0.05) and statin therapy
(OR=1.05; 95% CI = 1.02—-1.10; P = 0.03) predicted one-year
cumulative CV events. After adjustment on statin therapy,
sST2 remained independent predictor one-year cumulative
cardiovascular events (OR = 1.11; 95% CI = 1.08-1.15; P =
0.01). When initial sST2 level has incorporated into prediction
model, statin therapy was found as predictor for improving
survival in patients with elevated serum sST2 level (>37 ng/
ml). The results of the study have confirmed an assumption
regarding statins’ positive effect on survival in higher risk
subjects with multiple myeloma. Although this is a preliminary
result, probably, it is required more investigations to explain the
role of pretreatment level of sST2 as independent predictor of
long-term clinical outcomes in stable individuals with multiple
myeloma.

Conclusion.

sST2 has a high predictive value in terms of prognosis and an
additive value to natriuretic peptide measurement. The results
of the study have exhibited that elevated pre-treatment sST2
level might be a powerful predictor of positive effect of statins
on survival in patients with multiple myeloma.

Complementary prospective studies are still needed to confirm
its prognostic value and to determine the target population for
combined biomarker analysis and, maybe in the future, for
using sST2 as a target for preventive treatment of cardiovascular
events in patients with multiple myeloma.
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Abstract. The aim of the study: to investigate an
interrelationship between pre-treatment circulating form of
suppression of tumorigenicity-2 (ST2) level and one-year
survival rate, cardiovascular events in subjects with multiple
myeloma.

Methods: Ninety-seven subjects with full or partial remission
of multiple myeloma were enrolled in the study. During
observation period progression of multiple myeloma was
proved in 25 patients, 5 persons were excluded for poor follow-
up. 67 patients were included into statistical analysis. Patients
were divided into 2 groups based on whether or not statins were
included in their treatment: a statin group (n=31) and a no statin
group (n=36). Among patients in the statin group, 19 patients
received 20 mg/day atorvastatin and 12 patients received 40 mg/
day atorvastatin. None of the patients had received any lipid-
modulating medications, including statins or fibrates, before
enrollment. Observation period was up to 1 year. Blood samples
for biomarkers measurements were collected. ELISA method
for measurements of circulating level of sST2, interleukin-6 and
NT-pro-brain natriuretic peptide were used.

Results: Lipid lowering effect in statin user was associates with
declined serum sST2 level, whereas in not statin users similar
response was not appeared. No changes in hemodynamics and
other biomarkers between both cohorts were found. Univariate
logistic regression had exhibited that sST2 (odds ratio [OR]
= 1.27; 95% CI = 1.04-1.39; P = 0.002), NT-proBNP (OR =
1.06; 95% CI 1.03—1.11; P <0.05) and statin therapy (OR=1.05;
95% CI = 1.02-1.10; P = 0.03) predicted one-year cumulative
CV events. After adjustment on statin therapy, sST2 remained
independent predictor one-year cumulative cardiovascular
events (OR=1.11; 95% CI=1.08-1.15; P =0.01). When initial
sST2 level has incorporated into prediction model, statin therapy
was found as predictor for improving survival in patients with
elevated serum sST2 level (>37 ng/ml).

Conclusion: Elevated pre-treatment sST2 level may by a
powerful predictor of positive effect of statins on survival in
patients with regression of multiple myeloma.

Keywords. sST2, interleukin-6, NT-pro-brain natriuretic
peptide, multiple myeloma, statin, survival, prognosis.

SST2 KAK MNOPEAUKTOP D>DPPEKTUBHOCTHU
JIJEYEHUSI CTATUHAMHA Y NALOUEHTOB C
MHOKECTBEHHON MUEJIOMOM MAKPOIIMKJIA

B.b. Camypa, M.A. ITanaceHko
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3anopoKCKuil rocy1apCTBEHHBIN MEJUIIMHCKUN YHUBEPCHUTET,
3anopoxxbe, YKpanHa

Ilenblo HacTOSIIET0 UCCIENOBaHUS SIBHJIOCH HCCIEIOBAHUE
B3aMMOCBSI3M MexXTy YypoBHeM sST2 U BBDKMBAEMOCTEHIO,
KapAHOBAaCKYISPHBIMU COOBITHSMU MAIEHTOB c
MHOKECTBEHHON MHEJIOMOM Ha MPOTsKeHuu 1 rona.

Marepuansl ¥ METOABI: B HCCIEIOBAaHME BKIIOUEHBI 97
MAIeHTOB C  perpeccueidl  MHOKECTBEHHOW MMEJIOMBI.
[ManmenTsl OBIIM pa3zeseHbl Ha JIBE IPYIIBI B 3aBUCHUMOCTH
OT HANM4us CTAaTHMHOB B HMX JICUEHUM: TpYIMa, MOIydaBIIas
cratuebl ((n=31) u rpynma 6e3 cratuHOB (n=36). B rpymme
MAIMEeHTOB, MOIYYaBIIUX CTATUHBI, 19 ManUeHTOB MoTydanu
20 Mr aTopBacTaTUHA B CyTKHU U 12 manuenTos nomxydanu 40 mr
aTopBacTaTHHA B CyTKH. /l0 BKJIIOUEHMS B HCCIEIOBAHUE BCE
MAIHEHTHI He TOTyYaJIu IPenapaThl, MOy TUP YOI UE IUTHTHBIN
oOMeH, BKTtovas craTuHbl. [lepno HabmoneHus coctaBmi 1 rog.
[TpoBoamicst 3a060p KpoBH Uit MCCIIEAOBaHUS OMOMapKepOB.
VYposenb umpkynupytomero sST2, wunrepneiikuna-6, NT-

(¢parMeHTa  MO3TOBOTO  HATPUHYPETHYECKOTO  MENTHAA
OIPEAEISITH C TTOMOIIHI0 UMMYHHOCOPOEHTHOT'O METOA.
Pesynpratel. ['unmomunuupemuueckuii  3(GQEKT CcTaTHHOB

acCOLIMMPOBAJICS CO CHUXKeHHeM YpoBHS SST2, XOTs OTBeT
y TMAaIMeHTOB, MOJYYaBIINX CTATHUHBI, ObUT HeoJquHakoB. He
OBUTO BBISBICHO 3HAYMMEIX PAa3IMYMid B T€MOIUHAMUYCCKHUX
MmoKazaTensXx u JApyrux Omomapkepax. C  IOMOIIBIO
YHUBAapUAHTHOM JIOTUCTUUECKONW perpeccuu IOKa3aHo, 4YTO
sST2 (otHomenue mancoB [OL] = 1,27; 95% noBepuTenbHbII
unTepsai [[J1]=1,04—-1,39; p=0,002), NT-proBNP (OI11=1,06;
95% AN =1,03-1,11; p<0.05) m reparus craruaamu (OR=1,05;
95% CI = 1,02-1,10; p = 0,03) oOnamaroT MpPeIUKTOPHBIMU
CBOWCTBAMH KapJHOBACKYJISIPHBIX COOBITHI Ha MPOTSHKEHUH 1
rona. Ilocne neuenus cratunamu sST2 ocrancs HE3aBHCUMBIM
MPETUKTOPOM KYMYJISITHBHBIX KapIHOBACKYJISPHBIX COOBITHI
(OIII = 1,11; 95% AU = 1,08-1,15; p = 0,01). [Ipu BKITIOUCHUU
ypoBHs MjazMeHHOro sST2 B MPOrHOCTUYECKYIO MO/IENb,
JIedeHHe CTaTMHAMU TI0Ka3ajo MPEIUKTOPHBIE CBOMCTBa B
YIIYYIIEHUU BBIKHBAEMOCTH TMAlIMEHTOB C MHOMXECTBEHHON
MHEJIOMOH U YpOBHEM II1a3MeHHOro sST2 Beime 37 Hr/MiL.

BeiBox:  moBblmeHHBIH  ypoBeHb  SST2  MoxkeT  OBITh
MPETUKTOPHOM  TO3MTUBHOTO  dS¢¢ekTta CTaTHHOB  Ha
BBDKMBAEMOCTh TMAIMEHTOB C pErpeccueil MHOXECTBEHHON
MHEIJIOMEI.

KatoueBbie ciaoBa: sST2; untepneiikun-6; NT-¢parment
MO3TOBOTO HATPUHYpPETUUECKOTO MEeNTHAa; MHOKECTBEHHAas
MHEJIOMa; CTaTHH; BBDKUBAEMOCTD; IIPOTHO3.
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