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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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, 

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 × 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; HbA1c 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.

Variables Statin users (n=31) Never statin users (n=36) P-value
Age, years 61.14 [48.31; 71.12] 58.12±[48.82; 66.12 >0.05 
Males, n (%) 15 (48.4) 22 (41.7) >0.05 
Hypertension, n (%) 5 (16.1) 6 (16.7) >0.05
T2DM, n (%) 1 (3.2) 0 (0.0) >0.05
BMI, kg/m2 28.12 [24.54; 33.12] 26.27 [22.41; 30.98] >0.05
Obesity, n (%) 4 (12.9) 4 (11.1) >0.05
Overweight, n (%) 10 (32.3) 8 (22.2) >0.05
Adherence to smoking, n (%) 1 (3.2) 2 (5.5) >0.05
GFR, mL/min/1.73 m2 99.27 [72.61; 122.80] 103.42 [79.99; 128.72] >0.05
HbA1c, % 5.19 [4.69; 7.12] 5.02 [3.71; 5.94] >0.05
Fasting blood glucose, mmol/L 6.08 [4.47; 6.79] 4.54 [3.98; 5.89] >0.05
Creatinine, μmol/L 74.43 [50.82; 98.71] 70.28 [54.69; 92.35] >0.05
sST2, ng/ml 32.48 [12.36; 44.82] 29.76 [22.8; 39.4] >0.05
NT-pro-BNP, pg /mL 11.95 [3.42; 20.36] 12.45 [2.79; 24.44] >0.05
IL-6, pg/ml 2.38 [0.81; 4.64] 2.22 [0.68; 4.01] >0.05
ACEI or ARAs, n (%) 6 (19.4) 5 (13.9) >0.05
Acetylsalicylic acid or clopidogrel, n (%) 27 (87.1) 26 (72.2) >0.05
Metformin, n (%) 1 (3.2) 0 (0.0) >0.05
Loop diuretics, n (%) 3 (9.7) 6 (16.7) >0.05
Mineralcorticoid receptor antagonists, n (%) 2 (6.5) 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.

Table 1. Baseline Clinical Characteristics.
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Variables
Statin users (n=31) Never Statin users (n=36) 

Baseline At 12 months 
(% change) P-value Baseline At 12 months 

(% change) P-value 

Total cholesterol, 
mmol/L 5.12 [4.29; 5.98] 4.24 [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
Systolic BP,
mm Hg 125.44 [112.02; 138.89] 122.39 [110.33; 138.48] >0.05 126.24 [113.20; 139.81] 125.34 [114.80; 139.14] >0.05 

Heart rate, beats per 
1 min. 81.19 [70.94; 90.36] 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
Е/Аm, 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
Е/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 2. Change in Clinical Characteristics According to Statin Treatment.

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/m2 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 m2 102.30 [79.4; 127.6] 101.05 [80.8; 142.8] >0.05
HbA1c, % 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, μmol/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
Е/Аm, U 1.12 [0.74; 1.38] 1.17 [0.98; 1.32] >0.05
Е/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, Аm - 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 

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 КАК ПРЕДИКТОР ЭФФЕКТИВНОСТИ 
ЛЕЧЕНИЯ СТАТИНАМИ У ПАЦИЕНТОВ С 
МНОЖЕСТВЕННОЙ МИЕЛОМОЙ МАКРОЦИКЛА

Б.Б. Самура, М.А. Панасенко

Запорожский государственный медицинский университет, 
Запорожье, Украина

Целью настоящего исследования явилось исследование 
взаимосвязи между уровнем sST2 и выживаемостью, 
кардиоваскулярными событиями пациентов с 
множественной миеломой на протяжении 1 года.

Материалы и методы: в исследование включены 97 
пациентов с регрессией множественной миеломы. 
Пациенты были разделены на две группы в зависимости 
от наличия статинов в их лечении: группа, получавшая 
статины ((n=31) и группа без статинов (n=36). В группе 
пациентов, получавших статины, 19 пациентов получали 
20 мг аторвастатина в сутки и 12 пациентов получали 40 мг 
аторвастатина в сутки. До включения в исследование все 
пациенты не получали препараты, модулирующие липидный 
обмен, включая статины. Период наблюдения составил 1 год. 
Проводился забор крови для исследования биомаркеров. 
Уровень циркулирующего sST2, интерлейкина-6, NT-
фрагмента мозгового натрийуретического пептида 
определяли с помощью иммунносорбентного метода.

Результаты. Гиполипидемический эффект статинов 
ассоциировался со снижением уровня sST2, хотя ответ 
у пациентов, получавших статины, был неодинаков. Не 
было выявлено значимых различий в гемодинамических 
показателях и других биомаркерах. С помощью 
унивариантной логистической регрессии показано, что 
sST2 (отношение шансов [ОШ] = 1,27; 95% доверительный 
интервал [ДИ] = 1,04–1,39; p = 0,002), NT-proBNP (ОШ=1,06; 
95% ДИ = 1,03–1,11; p < 0.05) и терапия статинами (OR=1,05; 
95% CI = 1,02–1,10; р = 0,03) обладают предикторными 
свойствами кардиоваскулярных событий на протяжении 1 
года. После лечения статинами sST2 остался независимым 
предиктором кумулятивных кардиоваскулярных событий 
(ОШ = 1,11; 95% ДИ = 1,08–1,15; р = 0,01). При включении 
уровня плазменного sST2 в прогностическую модель, 
лечение статинами показало предикторные свойства в 
улучшении выживаемости пациентов с множественной 
миеломой и уровнем плазменного sST2 выше 37 нг/мл.

Вывод: повышенный уровень sST2 может быть 
предикторном позитивного эффекта статинов на 
выживаемость пациентов с регрессией множественной 
миеломы.

Ключевые слова: sST2; интерлейкин-6; NT-фрагмент 
мозгового натрийуретического пептида; множественная 
миелома; статин; выживаемость; прогноз.
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