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Aim. Large population-based studies acknowledge that patients with chronic kidney disease have a high risk of cardiovascular diseases
regardless of etiology, especially in its late stages. The aim of this study was to investigate the features of arterial hypertension, cardiovascular
remodeling and plasma level of osteopontin in dynamics of candesartan therapy, as well as to identify the relationships between studied parameters
in patients with chronic kidney disease treated by hemodialysis.

Methods and results. 50 patients were performed ambulatory blood pressure monitoring, the plasma level of osteopontin was determined by
ELISA method, standard echocardiography and ultrasonography of common carotid after treatment of candesartan during 12 weeks.

Conclusion. The results indicate that the use of candesartan cilexetil in hemodialysis populations promotes regression of left ventricular
hypertrophy and vascular remodeling indices, has antihypertensive effect.

AprepianbHa rineprensis, kapaioBacKy/JIsipHe peMoJeJI0BAHHS TA IJ1a3MOBHIi PiBeHb OCTEONIOHTHHY B NAIli€HTIB
i3 KiHIIeBOIO CTAi€10 XPOHIYHOI XBOPOOM HUPOK HA reMoaiaJiisi

B. A. Bizip, O. I’ Oscvka, A.C. Caoomos

MacmTaGHi MOy ISIiiHI TOCTIIKEHHS CBiTUaTh, 110 MAI[IEHTH 3 TEPMiHATLHOIO HUPKOBOIO HEJJOCTATHICTIO MAIOTh BUCOKUI PU3UK PO3BUTKY
CepIeBO-CYIMHHO]I naronorii. Meta po6oTH moJsraia B 10CTiPKeHHI 0COOIMBOCTEH apTepiaibHOI rinepTeH3il, KapaioBacKyIIpHOTO PEMOIEITIO-
BaHHs Ta IJJA3MOBOT'0 PiBHS OCTCOINIOHTHHY B JAMHAMIIII Teparlii KaHAeCapTaHOM LIHUJICKCETHIIOM, a TAKOXK BHSIBICHHS B32€MO3B SI3KIB MK LIUMU
MMOKa3HUKAMU B TIALIIEHTIB Ha MPOTPaMHOMY TeMoiaizi. 50 XBOpUM BUKOHAIH JOOOBE MOHITOPYBaHHS apTepialbHOTO TUCKY, eXoKapaiorpadito,
nonrieporpadilo COHHUX apTepiid, IMyHO(pEepMEHTHE BH3HAYCHHS IUIA3MOBOTO PIiBHS OCTEONOHTHHY JO Ta IMICIsl 12-THXKHEBOTO JIiKyBaHHSI
KaHzecapTaHoM. Pe3yibrarh CBi4aTh, 110 JiKyBaHHS KaHIECApTAaHOM CIIPHSE perpecy rinepTpodii JIiBOro muTyHOUKa Ta MOKA3HUKIB CYHMHHOTO
PEMOJICITIOBAHHS, IIPENapaT Mae aHTHIINEPTEH3UBHUI €(EKT, a TAKOXK 3HWKYE KOHIIEHTPALIII0 OCTCONOHTHHY.

Knrwuosi cnosa: xinyesa cmadis Xponiunoi xeopobu HUPOK, 2eMo0ianis, apmepianbHa 2inepmen3is, 0CmeonoHmuHt, KaHOeCapmat.
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ApTepuajibHasi THNIEPTEH3H s, KAPANOBACKYJISIPHOE peMO/leJIMPOBAHNE U IJIA3MEeHHbI YPOBEeHb 0CTEONOHTHHA Y NAIU-
€HTOB ¢ KOHEYHOI cTajueil XpoHNYeCcKoi 00J1e3HU NoYeK Ha reMouaIn3e

B. A. Busup, E. I’ Osckas, A.C. Cadomos

MacmTaGHbIe TTOMYNAIUOHHBIE HCCIEOBAHUS CBHAECTENBCTBYIOT, YTO MAI[MEHTHI C TEPMHUHAIBHOI MOUYEYHONH HEAOCTAaTOYHOCTHIO MMEIOT
BBICOKHI{ PHUCK Pa3BUTHS CEPICUHO-COCYANUCTOM marosioru. L{enbro nccaenoBanms cTano n3ydeHne 0COOCHHOCTe! apTepuaabHON THIIEPTEH-
3UH1, KAPJUOBACKYISIPHOTO PEMOAEIUPOBAHUS U IIJIa3MEHHOIO YPOBHS OCTECOIIOHTHHA 0[] BIAUSAHUEM TEPAUH KaHJECAPTaHOM LIUICKCETUIIOM,
YCTaHOBJIEHNE B3aUMOCBSA3€H MEK Ty N3y4aeMBbIMH MOKA3aTeIAMH y MAIIMEHTOB Ha IPOrpaMMHOM remouanuse. 50 60bHBIM IPOBEIEHO CyTOU-
HO€ MOHMTOPUPOBAHUE apTEPUATIBHOTO JAABJICHUsI, dXOKapauorpadus, gonuieporpadusi COHHbIX apTepHii, IMMYHO(GEPMEHTHOE OIpe/Ie/ICHUE
IJIa3MEHHOI0 YPOBHS OCTCOIIOHTHHA JI0 U IociIe 12-HeAeIbHOro JleueHus KaHaecapTaHoM. [lonyueHHble JaHHbIE CBUETEIBCTBYIOT, UTO IIPUEM
KaHJ[ecapTaHa CIOCOOCTBYET perpeccy rHIepTpouu JIEBOTO KETyI0dKa U TIOKa3aTeNleil COCyUCTOr0 PEMOICTHPOBAHUS, TIperapar odnagaeTr
AQHTUTUIIEPTEH3UBHBIM 2P ()EKTOM, a TAKKe CHIKACT KOHLCHTPALUIO OCTEOIIOHTHHA.

Kntoueswvle cnoea: koneunas cmaousi XpoHUeCKol 601e3HU NOYEK, 2eMOOUANU3, APMEPUATbHAS 2UNEPIEH3Us, OCNEONOHMUH, KAHOECAPMAH.
3anopostcckuit meouyunckuil xcypran. — 2014. — Ne6 (87). — C. 24-27

Large population-based studies acknowledge that patients
with chronic kidney disease (CKD) have high risk of
cardiovascular (CV) diseases regardless of etiology, especially in
its late stages. Deceleration of glomerular filtration on every 10
mL/min increases cardiovascular risk and risk of death from any
causes up to 20 %, that reaches the maximum level in patients
on renal replacement therapy [2,11]. Lesion of cardiovascular
system in subjects suffering from CKD occurs in different patho-
genic mechanisms simultaneously. One of the main factors of
development the CV remodeling in dialysis patients is arterial
hypertension (AH). It occurs as a result of volume overload,
anemia and existing arteriovenous fistula [3]. Further the number
of investigators pay a special attention to bone mineral viola-
tions in the development of the CV remodeling, specifically to
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high level of phosphate and vascular calcification (VC) [5,18].
The extracellular phosphate mechanism of action is induction
of the osteoblastic differentiation factors. One of this factors is
osteopontin (OP) [10]. As pleotropic cytokine this major noncol-
lagenous bone matrix protein is expressed in mineralized tissue
and synthesized by fibroblasts, osteoblasts, smooth muscle and
endothelial cells [6, 23]. OP regulation is not completely investi-
gated yet. But there are results of the protein activity stimulation
due to activity of proinflammatory cytokines, angiotensin II [12].
Literature data indicate the expression of OP in hypertrophied
myocardium [1]. This cytokine is believed to cause smooth
muscle cells proliferation and elastic membrane degradation,
thus to trigger processes of vascular remodeling. The negative
role of OP in the development of diastolic dysfunction in patients
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with essential hypertension was proved by Nakayama [et al.]
[19]. Achieving target values of blood pressure (BP) in dialysis
patients often have difficulties on the one hand due to the threat
of the intra-dialysis hypotension, and on the other — there is the
need to normalize BP as the primary objective in the way of
preventing cardiovascular complications. The importance of
this fact was confirmed in meta-analysis of 8 large studies (1679
hemodialysis patients), they shows that the normalization of BP
was associated with reduced risk of cardiovascular events and
mortality, as well as reduced risk of death from all causes [14].

In the treatment of hemodialysis patients, angiotensin recep-
tor blockers II (ARBs) have several advantages, due to the ef-
ficiency, safety, improvement of survival rates, that have been
demonstrated in several large-scale studies [15]. The effect of
ARBEs to the level of OP is not studied yet. Thus, Kurata M. et
al. showed the ability of valsartan to reduce plasma levels of
OP during treatment patients with arterial hypertension [16].
It reduction of the expression of OP mRNA was showed ex-
perimentally on rats according to the action of candesartan by
Hatanka Y. et al. [13].

The significant role belongs to OP level in processes of bone
and mineral disorders, it is expected of OP possible participation
in the development of VC during the treatment of hemodialysis
patients. A single focus of these processes that ultimately lead
to a negative outcome in patients on renal replacement therapy,
the interest is presented in the study of the plasma levels of OP,
the development of approaches for its quantitative assessment
and feasibility study of the pharmacological effect on the level
of this marker.

The aim of this study was to investigate the features of the OP,
AH, CV plasma level remodeling in dynamics of candesartan
therapy, as well as to identify the relationships between studied
parameters in patients with chronic kidney disease treated by
hemodialysis.

Material and methods

The main study group included 50 patients (24 female, 26
male), average age 49,1+11,4 years, average dialysis experi-
ence 100,0 + 58,12 months, with prior arterial hypertension
116,4443,7 months, who received renal replacement therapy
by hemodialysis in Municipal Institution «City Hospital Ne 7»
Zaporozhye Region. Criteria for inclusion to the study were:
duration of renal replacement therapy > 3 months; age 18 - 70
years; weekly dialysis time at least 12 hours; index of hemodi-
alysis adequacy for eKt/v > 1,2; C-reactive protein < 5 mg/L;
agreement to participate in the study. Exclusion criteria were:
diabetes mellitus; myocardial infarction; symptomatic stable
manifest angina; heart failure NYHA III-IV; acute infectious
processes of different etiology, that were diagnosed within last 3
months; oncological diseases. Control group included 20 healthy
volunteers (12 —women, 8 —men), average age 48,2+12,2 years.

In all included patients level of hemoglobin, albumin, total
cholesterol, body mass index (BMI) were determined. Before
treatment and after 12 weeks of treatment with candesartan,
patients were examined in the following scope: level of OP was
determined by ELISA method using kits «EnzoLifeSciences»
(USA) and enzyme immunoassay analyzer SIRIO S (Italy).
Standard echocardiography and ultrasonography of common
carotid arteries were performed on My Lab 50X «kESAOTE»
(Italy). Also myocardial mass of myocardium (MM) by De-
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vereux was calculated [7] with the measurement of left ventricle
mass index (LVMI). Left ventricular hypertrophy was defined as
LVMI > 134 g/m? in men and > 110 g/m? in women. Diameter
of common carotid arteries (D CCA), the resistivity index (RI),
pulsativity index (PI), and the thickness intima-media complex
(cIMT) were evaluated. Ambulatory blood pressure monitoring
(ABPM) in the peri-dialysis period using apparatus of the digital
automatic blood pressure monitor registration «CardioTens»
(Hungary) was performed in all patients. In this case cuff was
put on hand free from arteriovenous fistula. AH has been vali-
dated according to the NKF-KDOQI [20] and ESH / ESC [8]
recommendations. All patients intook candesartan cilexetil per
os in average dose 17,35+6,2 mg.

Research results were processed by parametric and non-
parametric statistical methods such as t-test for selection of
unrelated variants and Mann-Whitney method. The difference
was considered as reliable by P<0,05. The data was presented
as mean (M) + standard deviation (SD). Assessment of the
relationship between pairs of independent features, expressed
in a quantitative scale was performed using Pearson’s rank
correlation coefficient (r) or Spearman’s (R), depending on the
nature of the variables distribution. Digital data obtained in
result of research were processed on a personal computer using
software applications: Microsoft Excel 2007, Statistica 7.0 and
the standard version of SPSS 16.0 (USA).

Results and discussion

Analysis of baseline data showed the mean hemoglobin level
of' main group of patients 100,3 + 18,41 g/1, albumin level 41,49
+4,22 g/1, total cholesterol level 4,97 + 0,94 mmol/l, BMI 23,7
+ 4,82 kg/m?.

Changes in 24-hour blood pressure monitoring after 12 weeks
of treatment with candesartan are showed in table 1.

Table 1
Parameters of the ABPM in dynamics
of treatment by candesartan (M+SD)

Parameter, Before treatment, After treatment,
unit of measurement (n=50) (n=50)
mSBP, mmHg 134,14+18,75 120,22+11,83*
mDBP, mmHg 74,15+£14,33 72,79+12,75
mPBP, mmHg 59,67+13,98 49,28+10,82*
*P<0,05

It was noted the significant decrease of mean systolic blood
pressure (mSBP) and mean pulse blood pressure (mPBP) after
12-weeks of treatment.

Changes of the cardiac remodeling parameters after treatment
with candesartan cilexetil are showed in table 2.

Table 2

Parameters of cardiovascular remodeling in dynamics

of treatment with candesartan (M£SD)

Parameter, Before treatment, After treatment,
unit of measurement (n=50) (n=50)

LVMI, g/m? 169,39+27,81 152,57+14,00*

D ACC, mm 6,13+0,49 6,11+0,51
RI, y.e. 0,65+0,05 0,52+0,02*
Pl, ye. 1,41+0,27 1,55+0,21

cIMT, mm 1,11£0,31 0,88+0,22*

*P<0,05
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After 12 weeks of treatment, significant decrease of LVMI
from 169,39 + 67,81 g/m? to 152,57 + 54,00 g/m? (9,9% ) was
observed. As for the parameters of vascular remodeling, the
indices of RI decreased significantly from 0,65 + 0,05 relative
value units to 0,52 + 0,02 relative value units (20 %) after
treatment. cIMT decreased from 1,11+0,31 to 0,88+0,22. PI
increase was not significant.

In group of patients on program hemodialysis level of OP was
significantly higher compared with the control (246,23+50,31
ng/ml vs 64,1 + 22,31 ng/ml). The candesartan treatment was
accompanied with decreased levels of OP to 200,68 + 40,92
ng / ml (on 18.5%) (table 3).

Table 3
Plasma level of osteopontin in dynamics
of treatment by candesartan (M£SD)
Parameter, After

unit of treatment, p
measurement (n=56)

Before
treatment,
(n=56)

Control

group,
(n=20)

P,, <0,001
64,122,31(246,23+50,31|200,68+40,92| P, - < 0,001
P, <005

Osteopontin,
ng/ml

Correlation analysis demonstrated a positive correlation
between plasma level of OP and cIMT (r = 0,33, p = 0,02),
between level of OP and mSBP (r = 0,2, p = 0,024), between
OP and LVMI (r = 0,23, p = 0,005). After treatment with
candesartan, due to OP level decrease and improvement of CV
remodeling and blood pressure indices, this positive correlation
has been preserved, although of the weak strength (r = 0,2, p
=0,02; r=0,21, p=0,03; r = 0,22, p = 0,006 respectively).
Negative correlation of average strength between total
cholesterol level and OP (r = -0,24, p = 0,006) was found.
Obtained data allow suggesting plasma OP level as a marker
of CV remodeling in patients who are treated by hemodialysis.

There was not found any correlation between the OP and
age, gender, duration of AH, dialysis experience, albumin,
hemoglobin level in these patients. Positive correlation was
determined between the level of OP and body weight index (r
=0,25,p=0,001).

Despite some particular success in the treatment of AH in
hemodialysis patients, questions of cardiovascular remodeling
are remaining still an unsolvable problem, that leads to negative
consequences. Medications use for reduce activity of renin-
angiotensin system is probably the only one tool in the treatment
of these patients. Angiotensin receptor type I blockers have
several advantages, that confirmed by the literature data [4,
9]. Our study revealed regression of LVH and its significant
decrease. Regarding to the effect of ARBs on the plasma levels
of OP, scientific sources give quite contradictory data.

The study EUTOPIA showed that ARBs olmesartan has
the ability to reduce plasma levels of OP. Authors attributed
this fact to possible inflammatory marker [17]. In this case,
despite the fact that the level of C-reactive protein is within the
reference ranges for all patients who had increased levels of OP,
in comparison with the control group. That may indicate non-
inflammatory nature of this marker. Concerning the relationship
between the level of OP and vascular remodeling, it should
be noted that some researchers have found any [17], other
researchers have found these links [21]. Clearly, the role of OP
in processes of CV remodeling needs further clarification. Study
ofthe OP role in the development of cardiovascular calcification
in patients on hemodialysis seems to be rather challenging.

Conclusions

1. Plasma levels of OP are significantly higher in the
hemodialysis patients compared to the control group (246, 23
+ 50,31 vs 64,1 £ 21,31 ng/ml).

2. Candesartan treatment was associated with significant
reduction of the mSBP, mDBP, mPBP, decreasing plasma OP
by 18,5%, decreasing LVMI by 9,9%, reducing RI by 20%.

3. It was found positive correlations between plasma levels of
OP and cIMT, mSBP, LVMI, that were measured after treatment
with candesartan.

It is interesting to study the role of OP in the development
of vascular calcification in hemodialysis patients, the study of
long-term effects of therapy with candesartan on cardiovascular
calcification in patients with chronic kidney disease.
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