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GALECTIN-3AS APREDICTOR OF STATIN TREATMENT EFFICACY
IN PATIENTS WITH MULTIPLE MYELOMA

Samura B.

Zaporozhye State Medical University, Zaporozhye, Ukraine

Endothelial damage and perivascular plasma cells infiltrates
are vital in the development of multiple myeloma. Recent
studies have found that endothelial dysfunction might be
result in multiple myeloma progression and adverse effects
of drug implementation [3]. On the other hand, there is a
direct correlation between microvessel density in multiple
myeloma and parameters of disease progression [12].

Galectins are a family of lectin molecules that have
emerged as key players in inflammation and tumor pro-
gression by displaying intracellular and extracellular
activities [6]. Galectin-3 (Gal-3) has been found to be
involved in many biological processes, such as cell-cell
and cell-extracellular matrix adhesion, cell growth and
differentiation, the cell cycle, signaling, apoptosis and
angiogenesis. Consequently, Gal-3 is involved in the
regulation of development, immune reactions, tumori-
genesis, tumor growth and metastasis [8].

It is now well recognized that interactions between tumor
cells and stromal cells in the tumor microenvironment play
adeterminant role in cancer initiation and progression [14].
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 [9]. 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
[11]. It was reported that the production of Gal-3 binding
protein by tumor cells was one mechanism that stimulated
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the expression of IL-6 in bone marrow mesenchymal stem
cells and in monocytes/macrophages [4].

Moreover, elevated Gal-3 associates with increased car-
diovascular risk [7,10]. In response to acute and chronic
damage, the immune cells recruit to the cardiomyocytes,
with the production of cell-signaling proteins and the
activation of fibroblasts and myofibroblasts, which
lead to the deposition of procollagen into the extracel-
lular matrix and cardiac fibrosis [2]. The up-regulation
of myocardial Gal-3 has been demonstrated in a rat
model of heart failure prone hypertensive hearts [13],
interferon 6-induced murine chronic active myocarditis
and cardiomyopathy, and rat angiotensin II-induced
hypertension. This up-regulation was associated with
the concomitant activation of macrophages. Gal-3 has
also been found to be significantly up-regulated in the
hypertrophied hearts of patients with aortic stenosis and
in the plasma of patients with acute and chronic heart
failure. Numerous experimental studies have shown
the important role of Gal-3 in cardiac remodeling due
to fibrosis, independent of the fibrosis etiology. Some
clinical studies have confirmed the predictive value of
Gal-3 in all-cause mortality in patients with heart failure.

In our study, we aim to analyze the role of Gal-3 in the
development of cardiovascular events, its value in screen-
ing 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).
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In this context there is possibility to use statins in dyslip-
idemic patients with regression of multiple myeloma to
prevent unfavorable cardiovascular outcomes under control
of Gal-3 level.

The aim of the study: to investigate an interrelationship
between pre-treatment Gal-3 level and one-year survival
rate, cardiovascular events in subjects with multiple
myeloma.

Material and methods. Eighty nine out subjects with full
or partial remission of multiple myeloma were enrolled
in the study. 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 [1]. To be achieving remis-
sion chemotherapy was used accordingly contemporary
clinical guidelines. All subjects were at full or partial
remission stage at baseline. Patients were divided into
2 groups based on whether or not statins were included
in their treatment: a statin group (n=43) and no statin
group (n=46). Only patients with dyslipidemia were
treated with statins. None of the patients had received
any lipid-modulating medications, including statins or
fibrates, before enrollment. Of the 43 patients in the
statin group, 31 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 Echocar-
diography on the scanner “MyLab 50” (Italy) using a
transducer with a frequency of 2.5-3.5 MHz. End-diastolic
and end-systolic 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 [5].

All blood samples were collected after fasting in cool-
ing vacutainer and after that it was immediately cen-
trifuged (4°C for 6.000 x 15 min). After centrifugation
serum was blind coded and stored at -70° until used.
Human Gal-3, IL-6 and NTproBNP were measured by
ELISA technique (ELISA kits manufactured by R&G,
United Kingdom) used for examination. All deter-
minations 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 li-
poprotein (LDL) cholesterol and high density lipoprotein
(HDL) cholesterol were determined by direct enzymatic
methods using Dimension Clinical Chemistry System
(Dade Behring Inc, Newark, NJ).

© GMN

Clinical Events: Screening and Diagnostics

Clinical interviews were carried out every month for three
years 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 hospi-
tal admission for cardiovascular reasons, new-onset chronic
heart failure. Newly diagnosed strokes were confirmed
with CT. All clinical events were presented as cumulative.

All statistical analyses were performed in SPSS for Win-
dows 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 cat-
egorical variables between the groups were performed
using the Chi2 test, and the Fisher exact test. The poten-
tial 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.

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

All of the patients in the statin group tolerated the treat-
ment 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 Gal-3
level, whereas in not statin users similar response was not
appeared. No any changes in hemodynamics and other
biomarkers between both cohorts were found.

Ninety two cumulative clinical events occurred in 36 patients
(40,5%) within the follow-up, with their distribution being
as follows: 8 cardiovascular deaths, 46 cardiac arrhythmias,
8 cardiac ischemic events, 2 strokes, 8 chronic heart failures
and 22 hospital admissions for cardiovascular reasons.

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 Gal-3, IL-6
and NT-proBNP than subjects with cardiovascular events.
The data suggested that Gal-3 plasma levels were directly
related to NT-pro-BNP (r = 0.52, P =0.009). No relations
were found in Gal-3 and IL-6.
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Table 1. Baseline Clinical Characteristics

Variables Statin users Never Statin users P_value
(n=43) (n=46)

Age, years 59.09+8.10 59.78+9.02 0.71
Males, n (%) 15 (34.9) 25(54.4) 0.07
Hypertension, n (%) 6 (14.0) 9 (19.6) 0.49
T2DM, n (%) 3(7.0) 1(2.2) 0.58
BMI, kg/m? 27.67+4.55 26.30+3.51 0.11
Obesity, n (%) 7(16.3) 3(6.5) 0.15
Overweight, n (%) 14 (32.6) 13(28.3) 0.67
Adherence to smoking, n (%) 1(2.2) 3(7.0) 0.35
GFR, mL/min/1.73 m? 100.264+21.51 102.75+19.89 0.57
HbAlc, % 5.15+0.79 5.04+0.70 0.50
Fasting blood glucose, mmol/L 7.78+0.67 4.60+0.58 0.18
Creatinine, pmol/L 70.42+15.85 70.22+12.62 0.95
Gal-3, ng/ml 10.48+9.54 11.76+40.41 0.98
NT-pro-BNP, pg /mL 11.50+£10.40 12.23+£13.38 0.758
IL-6, pg/ml 2.27£1.76 2.22+2.18 0.76
ACEI or ARAs, n (%) 8 (18.6) 11 (23.9) 0.55
Acetylsalicylic acid or clopidogrel, n (%) 36 (88.4) 38 (82.7) 0.89
Metformin, n (%) 2 (4.7) 1(2.2) 0.53
Loop diuretics, n (%) 6 (14.0) 8(17.4) 0.67
Mineralcorticoid receptor antagonists, n (%) 7 (16.3) 5(10.9) 0.46

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 2. Change in Clinical Characteristics According to Statin Treatment

Statin users (n=43) Never Statin users (n=46)
Variables Baseline At 12 months P-value Baseline AL 12 months P-value
(% change) (% change)

Total cholesterol, mmol/L 5.18+0.96 4.41+0.98 <0.001 4.88+0.59 4.88+0.59 0.0093
LDL-C, mmol/L 3.07+1.03 2.33+0.79 <0.001 2.78+0.52 2.81+0.61 0.779
HDL-C, mmol/L 1.47+0.37 1.45+0.38 0.06 1.53+0.32 1.45+0.34 0918

Systolic BP, mm Hg 125.44£13.25 | 122.29+10.20 0.133 | 126.24+13.44 | 125.34+12.35 | 0.76 9
Heart rate, beats per 1 min. | 80.28+9.6 7 | 75.04+20. 47 0.109 80.09+£8.98 | 77.79+13.07 0.225
LVEF, % 57.67+4.58 | 58.29+547 0.494 57.04+4.2 7 55.60+6.3 3 0.039
E/Am, U 1.1240.24 1.11+0.25 0.965 1.20+0.24 1.10+0.24 0.08 6
E/Em, U 6.84+1.60 6.29+1.83 0.106 8.16+2.12 8.98+2.08 0.027
Gal-3, ng/mL 10.48+9.54 -6.2+0.23 0.05 11.764+40. 41 -2.1£0.26 0.86
NT-pro-BNP, pg /mL 11.50+10. 40 -3.1£0.12 0.88 12.23+13. 38 -2.940.15 0.92
IL-6, pg/mL 2.27+1.76 -7.6+£0.17 0.04 2.22+2.18 -5.240.15 0.14
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Table 3. Characteristics of the multiple myeloma patients with vs without CV events
Variables Free-events subjects (n=53) Subjects ::122 6():V events P-value
Age, years 59+£8.57 61+£8.35 0.61
Males, n (%) 19 (35.9) 21(58.3) 0.37
Hypertension, n (%) 7(13.2) 12 (22.2) 0.29
Dyslipidemia, n (%) 12 (22.6) 6 (16.7) 0.43
T2DM, n (%) 3.1 1(2.7) 0.47
BMI, kg/m? 26.74 (25.69-27.79) 27.40 (25.82-28.98) 0.55
Obesity, n (%) 7(13.2) 3(8.3) 0.62
Overweight, n (%) 18 (40.0) 9 (25.0) 0.55
Adherence to smoking, n (%) 1(1.9) 4 (11.1) 0.61
GFR, mL/min/1.73 m? 101.30+20.97 102.00+20.22 0.63
HbAlc, % 5.01+0.67 5.27+0.85 0.18
Fasting blood glucose, mmol/L 4.63+0.57 4.8+0.73 0.40
Creatinine, pumol/L 68.71+13.23 73.67+15.61 0.11
Total cholesterol, mmol/L 5.09+0,85 4.77+1.01 0.17
LDL-C, mmol/L 2.9440,84 2.89+0.79 0.25
HDL-C, mmol/L 1.50+0,32 1.50+0.39 0.33
Gal-3, ng/ml 5.17 (2.87-7.48) 17.57 (11.36-23.79) <0.001
NT-pro-BNP, pg /mL 5.68+6,34 23.8+18.47 0,004
IL-6, pg/ml 1.80+6.34 2.95+6.34 0.32
Systolic BP, mm Hg 124.3+12.71 129.0+14.02 0.5
Heart rate, beats per 1 min. 80.56+8.63 79.43+10.51 0.87
LVEF, % 58.11+4.18 55.84+4.52 0.60
E/Am, U 1.12+0.28 1.17+£0.22 0.08
E/Em, U 7.14+£1.71 8.29+2.30 0.03

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 ventricular filling

Univariate logistic regression had exhibited that Gal-3
(odds ratio [OR]=1.17; 95% CI=1.04-1.29; P=0.002),
NT-proBNP (OR = 1.04; 95% CI 1.02-1.10; P < 0.05) and
statin therapy (OR=1.07; 95% CI = 1.02-1.11; P=0.001)
predicted one-year cumulative CV events. After adjustment
on statin therapy, Gal-3 remained independent predictor
one-year cumulative cardiovascular events (OR = 1.08;
95% CI=1.06-1.11; P=0.001). When initial serum Gal-3
level has incorporated into prediction model, statin therapy
was found as predictor for improving survival in patients
with elevated serum Gal-3 level (>14 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 Gal-3 as independent predictor
of long-term clinical outcomes in stable individuals with
multiple myeloma.
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Conclusions. Gal-3 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 Gal-3 level might be a powerful
predictor of positive effect of statins on survival in patients
with chronic lymphocytic leukemia.

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 us-
ing Gal-3 as a target for preventive treatment of cardiovascular
events in patients with multiple myeloma.
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SUMMARY

GALECTIN-3 AS A PREDICTOR OF STATIN
TREATMENT EFFICACY IN PATIENTS WITH
MULTIPLE MYELOMA

Samura B.
Zaporozhye State Medical University, Zaporozhye, Ukraine

The aim of the study: to investigate an interrelationship
between pre-treatment galcetin-3 (Gal-3) level and one-
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year survival rate, cardiovascular events in subjects with
multiple myeloma.

Eighty nine subjects with full or partial remission of mul-
tiple myeloma were enrolled in the study. Patients were
divided into 2 groups based on whether or not statins were
included in their treatment: a statin group (n=43) and a no
statin group (n=46). Among the 43 patients in the statin
group, 31 patients received 20mg/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. Observa-
tion period was up to 1 year. Blood samples for biomarkers
measurements were collected. ELISA method for measure-
ments of circulating level of galectin-3, interleukin-6 and
NT-pro-brain natriuretic peptide were used.

Lipid lowering effect in statin user was associates with de-
clined serum Gal-3 level, whereas in not statin users similar
response was not appeared. No any changes in hemody-
namics and other biomarkers between both cohorts were
found. Univariate logistic regression had exhibited that
galtctin-3 (odds ratio [OR] =1.17; 95% CI = 1.07-1.29; P
=0.002), NT-pro-brain natriuretic peptide (OR=1.04; 95%
CI=1.02—-1.10; P<0.05) and statin therapy (OR=1.07; 95%
CI=1.02-1.11; P=0.001) predicted one-year cumulative
CV events. After adjustment on statin therapy, galectin-3 re-
mained independent predictor one-year cumulative cardio-
vascular events (OR=1.08; 95% CI=1.06—-1.11; P=0.001).
When initial serum galectin-3 level has incorporated into
prediction model, statin therapy was found as predictor
for improving survival in multiple myeloma patients with
elevated serum galectin-3 level (>14 ng/ml).

Elevated pre-treatment galectin-3 level was found a pow-
erful predictor of positive effect of statins on survival in
patients with regression of multiple myeloma.

Keywords: galectin-3, interleukin-6, NT-pro-brain
natriuretic peptide, multiple myeloma, statin, survival,
prognosis.

PE3IOME

TAJIEKTHUH-3 KAK [IPEJUKTOP Y®O®EKTUBHO-
CTHU JIEYEHUSI CTATUHAMM Y IAIIMEHTOB C
MHOKECTBEHHON MUEJIOMOW

Camypa B.b.

3anopooicckuii 2ocydapcmeenvitl MEOUYUHCKULL YHUBED-
cumem, Ykpauna

Llenbro ucce0BaHUs IBUIOCH ONIPeeIeHNE B3aUMOCBSI3H
MEXK/1y YPOBHEM T'ajieKTUHA-3 JI0 JICUCHHs, KapINOBACKY-
JSIPHBIMH COOBITHSIMU U KOI((MHUIIMEHTOM TOJMYHOH BbI-
YKMBAaE€MOCTH Y TAI[IEHTOB C MHOXXECTBEHHOW MUEIIOMOH.
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HccnenoBans!l 89 manueHToOB ¢ perpeccueil MHOKECTBEH-
HOW MHenoMBbl. [lalneHTsl B 3aBUCUMOCTH OT HAJIWYHS
CTaTUHOB B UX JICUYCHUU pa3/eJCHBl Ha ABE TPYIIBL:
rpyImia, noiy4aBmas cratubl (n=43) u rpymnna 6e3 cra-
TUHOB (n=46). 13 43 marueHToB, MOTyYaBIINX CTAaTUHBI,
31 maument nomyvan 20 Mr aropBacTaTHHA B CYTKH, 12
nanueHToB - 40 Mr atropBacTatuHa B CyTkd. [0 BKItode-
HUS B UCCJICIOBAHUE HY OJMH U3 MAIlMEHTOB HE MOIydal
npenaparsl, MOIYJIUPYIOIINE JIUIHIHBIA 0OMEH, BKITIoYast
crarusbl 1 Gpuodparsl. [Tepuon HabmoneHus cocrasi 1 rof.
[TpoBomuicst 3a00p KPOBH ISl KCCIIEI0BaHMs OMOMapKe-
POB. YpOBEHb IUPKYITHPYIOIIETO raIeKTUHA-3, UHTepIeH-
kuHa-6, NT-¢hparMeHTa MO3roBOro HaTPUUYPETHUCCKOTO
HEeNTHAA ONPEENAIN UMMYHHOCOPOSHTHBIM METO/IOM.

IunonunuaemMnyecknii 3¢p(HeKT cTaTHHOB acCOLUUPO-
BaJICsl CO CHMIKEHUEM YpPOBHS TalleKTHHA-3, XOTs OTBET
Yy HanueHTOB, MOJYyYaBIIUX CTATUHBI, 6])1.]1 HCOAWHAKOB.

3HAYUMBIX PA3IHYUil B TeMOAMHAMHYECKUX MTOKa3aTeNsIX
U JIpyrux O0uomapkepax He BbIsiBiIeHO. [locpencTBom
YHUBAPUAHTHOU JIOTUCTUYECKOM PErPECCUU BBISABIICHO,
4TO TaJieKTuH-3 (oTHOMmeHue mancos [OLL] = 1.17; 95%
noBeputenbHbId nHTepBan [[A1U]=1.07-1.29; P=0.002),
NT-proBNP (OIllI=1.04; 95% AMN=1.02—-1.10; p<0.05)
u tepanus craruHamu (OR=1.07; 95% CI=1.02-1.11;
P=0.001) oOnasatoT MPEeIUKTOPHBIMU CBOMCTBAMH Kap-
JIMOBACKYJIIPHBIX COOBITHH Ha mpoTsxeHuu 1 roxa. [Tocne
JICYCHUS CTAaTHHAMU TaJIeKTHH OCTAaJICA HEe3aBUCHUMBIM IIpe-
JIMKTOPOM KyMYJISITUBHBIX KapIHOBACKYJISIPHBIX COOBITHI
(OlI=1.08; 95% AN=1.06-1.11; P=0.001).

Taxum o0pa3om, pe3ynbTaThl MPOBEAECHHOIO HCCIEeI0BaA-
HUSI TIO3BOJISIFOT 3aKJIFOYUTh, YTO IMOBBIIICHHBIN YPOBEHb
rajiekTuHa-3 (>14 Hr/min) SIBISIeTCS MOIITHBIM IPEMKTOPOM
MO3UTUBHOTO 3(h(heKTa CTATHHOB HA BBDKUBAEMOCTB MAlll-
€HTOB C perpecceil MHOXECTBEHHON MUEIIOMBI.
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