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Abstract. Hyperleptinemia is often observed in peritoneal dialysis (PD) patients. But,
there are few studies on the relationship between blood leptin level and PD survival,
and, some of them contradict each other.

The present study aimed to investigate the impact of PD initiation on the serum leptin
concentrations and its association with PD adequacy.

Method. A total of 23 patients with end-stage renal disease (ESRD), who started the
treatment with continuous ambulatory peritoneal dialysis (CAPD), were included in this
prospective single-center observational longitudinal study. Among the patients, there were
15 men and § women; the average age of the patient population was 52.4 = 12.3 years.
The treatment with CAPD was performed using Dianeal PD 4 with glucose concentration
of 1.36% and 2.27%. The patients were screened before PD initiation and after 3- and 12-
month PD treatment. Leptin levels were determined in all patients using ELISA-method.
Results. The median serum leptin concentration at study entry was 10.6 [5.6-21.9] ng/
mL. Leptin level and its dynamics during the year after PD treatment initiation were
dependent on body mass index (BMI). The overweight or obese patients had ever-
increasing leptin levels after 3- and 12- month PD treatment. Whereas in the PD
patients with normal weight, we observed a significant decrease of leptin levels after
12-month PD treatment. Serum leptin concentration in the women was significantly
higher compared with the men (46.4 [1.1-95] vs 9.8 [3.2-14.5] ng/mL; p = 0.02).
Blood cholesterol levels had a positive correlation with serum leptin concentrations
after 3- and 12- month PD treatment: r = 0.53, p = 0.01 and r = 0.56, p = 0.008,
respectively. However, we did not find a statistically significant association of leptin
with PD adequacy parameters after 3- and 12- month PD treatment of the patients.
In the Cox proportional hazard model adjusted for gender, serum leptin level demonstrated
itself as the effective factor in PD adequacy survival: HR 5.3 (95% CI 1.7; 16.3).

PD adequacy survival was better in the patients with leptin concentrations above the
median (>10.6 ng/mL) compared with the patients who had serum leptin levels below
the median (log rank test, y2 = 8.2; p = 0.0042).

Conclusions. Our study have demonstrated markedly elevated serum leptin level in
the overweight PD patients and its strong decrease during 12 months in the patients
with normal weight. Low serum leptin level before PD initiation is associated with
inadequate PD.

Key words: peritoneal dialysis, serum leptin, adequacy.
Conflict of interest statement: all the authors declared no competing interests.
© N. Stepanova, O. Burdeyna, V. Driianska, O. Ablogina, 2018. All rights reserved.
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H. Crenanona', O. Bypneiina', B. [Ipiancekal, O. Aoorina”

JlenTrH CHPOBATKM SIK MPEAUKTOP AIEKBATHOCTI NEPUTOHEAJIBHOrO Jiaji3y:
OJIHOLIEHTPOBE NMPOCHEKTUBHE, MO3A0BXKHE JOCIiIKEHHS

MY «Iacturyr Hedposorii HAMH Vkpainn», m. Kuis
2Jliamizauii uentp «Hamis»

Pesiome. [inepaenmunemis uacmo cnocmepieacmocs y nayieHmie, AKi AiKyIOmscs Memooom nepumoHeanbHo2o
dianizy (I111). IIpome, docaidncenHs w000 83AEM038 A3KY Midc pieHem renmuHy Kpoei i eudxcusanuim memody I1/] € no-
O00UHOKUMU Ma CYNepevsuguMU.

Jlane docaidoicenns cnpsamogane Ha usuenHs enaugy iniyiayii I/l na koHueHmpauiio 1enmuHy 6 Cuposamuyi Kpoei
ma tioeo 36’13Ky 3 adexeamuicmio I11.

Memoou. 3azarom 23 nayieumu 3 mepmiHaabHOW cMadiero XPOHIYHOIX80pOOU HUPOK, SKI nouanu AiKy8anHs 6e3-
nepepeHum ambysamopHum nepumoreanvuum oianizom (IIAILI), 6yau exnoueni 0o npocneKmueHo20 0OHOUEHMPOBO20
06cepeauiiinoeo no3008icHb020 docaioxcents. Ceped nayienmis 6ya0 15 4onosikis i 8 ycinok, cepedHiii sik ckaae 52,4 +
12,3 poku. Jikysanus ITAIL nposoduau 3 euxopucmantnsm Dianeal PD 4 3 konyenmpauyieio eniokosu 1,36% i 2,27%.
ITlayienmu 6yau obcmexceni 0o nowamxa I/, uepes 3 i 12 micauyie rikyeanns. B ycix nauicnmie eusnavaiu pieHs nen-
muny memodom 1DA.

Pesynvmamu. Cepedniii pieetb KoOHUeHmMpauii renmuny é cuposamui kposi 0o iniviayii IL] cmanosue 10,6 [5,6-
21,9] He/ma. Pieenb senmuny ma iioeo OUHAMIKa Npomsa20M PoKY RicAs NOHAMKY AIKY8AHHS 3aaexcaiu 6id iHdekcy macu
mina (IMT). Y nayicumie 3 HAOMipHOIO 8a20H0 A0 ONCUPIHHAM KOHUEHMPAUis AenmuHy 30inbULy8aracs sk yepe3 3 (p =
0.02) i 12 (p = 0.09) micauie rixyeanns I1J]. B moii uac sK y nayicHmie 3 HOpMAAbHOK 8A200 MU CHOCMEpiean CMamuc-
MUYHO 3HAUYUe 3HUNCCHHS pieHs renmuHty nicas 12 micayis aikysanus (p = 0.003). Konuenmpauyis senmuny cuposamxu
¥V HCIHOK OYAa 3HAUHO U010 Y nopieHaHHI 3 yonosikamu (46,4 [1,1-95] npomu 9,8 [3,2-14,5] ne/ma; p = 0,02). Pigni
XonecmepuHy 8 Kpogi Manu NO3UMUBHUN KOPeAAUIIHUILL 36 930K 3 KOHUESHMPAUIEI0 N1eNMUHY 6 CUposamuyi Kposi uepe3 3 i
12 micayie: r = 0,53, p=0,01ir= 0,56, p = 0,008, sionogiono. Oonak, mu He UAUAU CINAMUCIUYHO 3HAYYUOT acoyi-
ayii nienmuny 3 napamempamu adexeamuocmi I1J] yepe3 3 ma 12 micauie rikyeanHs nayicHmis.

Y nponopuiinii modeni pusuxy Kokca, ckopueosanoi 3a cmammio, pieeHb cupo8amrkoeoeo renmuty 6ye eghex -
mueHum ghaxmopom suncusanus adexeamuocmi I1J: HR 5.3 (95% JII 1.7; 16.3). Adexeamuicms I1J] 6yra kpawor y
nauieHmie 3 KoHueHmpayicto nenmuHy euue medianu (= 10,6 He/Ma) NOPIGHAHO 3 NAYIEHMAMU, Y AKUX DiBeHb CUPOBAM -
K06020 AenmuHy 6y6 HudicuuM 3a mediany (noeapupmivnuii mecm, y2 = 8,2; p = 0,0042).

Bucnosku. Hawe docnidscenns demoncmpye niosuujenns pieHa senmuty cuposamku y I nayienmie 3 Hadauui-
K08010 Macor mina i lioeo cmamucmu4Ho 3HAUyuje 3HUICeHHs npomseom 12 micayie y nayieHmie 3 HOpMAAbHOI 8a20H0.
Hus3vkuil pisenv cuposamk06o2o senmuny neped nouamxoMm AiKy8aHHs acoyitiosanuil 3 Headekeamuum I1/].

KiouoBi ciioBa: nepumoneanvruii dianis, ienmun cuposamiu, a0eKkeamHicme.

Introduction. Over the past years peritoneal dialy-
sis (PD) has authenticated to be an effective method of
renal replacement therapy (RRT) for end-stage renal
disease (ESRD) patients [1]. But, despite the signifi-
cant progress in technical survival, the duration of PD
therapy is still limited [2, 3].

Leptin is a large molecular weight protein secreted
by white adipocytes [4]. It regulates food intake and
energy expenditure, and it also takes parts in the im-
mune response, angiogenesis, and bone formation [4].
It has been suggested that the serum leptin concentra-
tions are increased in obesity and associated with the fat
content of the body [5]. Moreover, an elevation of the

Natalia Stepanova
nmstep@ukr.net

serum leptin level has been observed in chronic kidney
disease (CKD), diabetes mellitus, coronary artery cal-
cification, and arterial hypertension [4, 6-8]. The as-
sociation of hyperleptinemia with glomerular mesangial
cell hypertrophy, basement membrane thickening and
reduced proximal tubule metabolic activity, resulting
in albuminuria, and glomerular sclerosis have also been
demonstrated [8].

Hypothetically, PD has several reasons for hyper-
leptinemia. First, the use of PD glucose-based fluids
upregulates the metabolism of oxidative glucose in adi-
pocytes and promotes the leptin production [9]. Sec-
ond, a decrease in renal leptin clearance leads to high
serum leptin level [10]. In addition, other conditions
such as metabolic syndrome, malnutrition and chronic
inflammation are positively associated with an increase
in leptin levels in PD patients [11, 12]. Nevertheless,
the dynamics of serum leptin concentration after PD
initiation has not been characterized yet.

The present study aimed to investigate the impact
of PD initiation on the serum leptin concentrations and
its association with PD adequacy.
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Materials and methods. Study Design and Subjects.
This prospective single-center observational longitudi-
nal study was conducted at State Institution «Institute
of Nephrology of the National Academy of Medical
Sciences» in Kyiv, Ukraine, for between January 2013
and September 2017. The study protocol was confirmed
by the Ethics Committee of the Institute. Informed
consent was obtained from all the subjects participating
in the study.

The patients were eligible for entry when they
planned the initiation of PD therapy, and, they were 18
years or older with no clinically significant cardiovas-

cular or infectious diseases on entry. Additionally, the
exclusion criteria for study entry were: diabetes melli-
tus, autoimmune disease, hospitalization in previous 3
months and/or the use of medication which could in-
terfere with plasma leptin (prednisone).

After enrollment, such parameters as the develop-
ment of PD-related peritonitis, serious cardiovascular
events, transfer to hemodialysis or kidney transplanta-
tion and death were also included to the exclusion cri-
teria list of our study. A flow chart of the study is pre-
sented in Figure 1.

Assessed for eligibility (n = 32)
Inclusion period: January. 2013 - September. 2014

v

(n=32)

Baseline measurements
before PD initiation

1 dropped out:

Y

Y

cerebrovascular accident

(n=31)

3 month measurements

L.ongitudinal part
(12 months)

\ 4 |
— 12 month measurements

2 dropped out:
1- PD-related peritonitis.

5 (n=29) 1- cardiovascular event
Q ~

=28

=R=

el

§ E | 6 dropped out:

,Qé Q A 2- transferred to HD
O Y Assessment at 36-month follow-up | | 2- died.

(24 months after the measurements)
(n = 23) September. 2017

1- cardiovascular event
1- PD-related peritonitis

Figure 1. Flow diagram of the study.

All patients underwent continuous ambulatory PD
(CAPD). The treatment with CAPD was performed us-
ing Dianeal PD 4 with glucose concentration of 1.36%
and 2.27%. The recruited PD patients received 4 ex-
changes daily.

Study measurements were performed at baseline
(before PD initiation) and after 3- and 12- month PD
treatment. When the work on longitudinal measure-
ments was finished, we continued clinical observa-
tion on the cohort of our patients during 2 additional
years. The total follow-up period was extended to 36
months.

During this period, 9 patients were dropped out
from the study: 3 patients (33.3 %) had non-fatal car-
diovascular events, 2 patients (22.2 %) died (the main
causes of death were cardiovascular diseases, t0o0), 2
patients (22.2 %) changed dialysis modality and 2 pa-
tients (22.2 %) received PD-related peritonitis.

Most patients required antihypertensive medica-
tions as well as other drugs commonly used in ESRD,
such as phosphate and potassium binders, diuretics,
iron supplementation and erythropoietins.

Anthropometric measurements. Body mass index
(BMI) was calculated as weight in kilograms divided by
the square of height in meters.

Laboratory evaluation. Whole blood samples were
collected from the patients after an overnight fast dur-
ing the time of the routine outpatient visit. The blood
samples were processed immediately after sampling.
Routine biochemical parameters including blood and
daily dialysate concentration of urea and creatinine,
serum albumin, C-reactive protein (CRP), cholesterol
and glucose were carried out using an automatic ana-
lyzer “Flexor junior” (Netherlands). Haematological
parameters of blood were determined using an “ABX
Micros-60” (France).

YKPOTHCBKUI XKXYPHOA HEPPOAOTIT TO AiaAidy N24 (60) 2018
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The adequacy of dialysis was determined by measur-
ing the total weekly creatinine clearance (CrCl) (which
was normalized to 1.73 m2 of the body surface area) and
total weekly urea clearance (Kt/V) using the Watson
formula for body water [13]. Peritoneal Kt/V and renal
Kt/V were estimated separately. The dialysate/plasma
creatinine ratio (D/P) was calculated from creatinine
concentrations in 24-h dialysate and the plasma.

Along with the standard diagnostic methods, we
defined the blood levels of leptin by using an ELISA
with DRG Diagnostics kits (Marburg, Germany) ac-
cording to the manufacturer’s protocol.

Statistical analysis. The analysis and all graphs
were performed using MedCalc (Belgium). The mean
(M) and standard deviation (SD) or the median (Me)
and interquartile ranges [Q25 - Q75] were calculated
according to a normal distribution. For the statistical
analysis, we used the Student’s t-test and nonparamet-
ric (U-test) Mann-Whitney.

Pearson’s or Spearman’s (as appropriate) correla-
tion tests were used to evaluate relationships between
leptin and clinical or PD adequacy parameters.

Survival analyses with Kaplan-Meier log-rank test
and Cox proportional hazard regression were used to
examine whether serum leptin level predicted survival
for up to a 3 year of follow-up period. PD inadequacy
was defined as total weekly Kt/V < 1.7 at the time of the
last observation point. The durations of technique sur-
vival were calculated from the date of inclusion in the
study. For conducting this analysis, in September 2013,
the patients were categorized into 2 groups according to
baseline leptin level.

P values were calculated, and the null hypothesis
was rejected if the P value was <0.05.

Results. A total of 23 patients (15 men and 8 women)
with ESRD, who started the treatment with continuous
ambulatory peritoneal dialysis (CAPD), were included in
the study. The average age of the patient population was
52.4 *+ 12.3 years. The main nosological basis of ESRD
was glomerulonephritis in 14 patients; 4 patients had hy-
pertensive nephropathy; there were found 2 cases of am-
yloidosis and 2 cases of obstructive nephropathy; gouty
nephropathy was found in 1 patient. Baseline characteris-
tics of the study participants are presented in Table 1.

Table 1

Baseline characteristics of ESRD patients at study entry

Clinical parameters The patients (n = 23)
Male gender, n (%) 15 (65.2%)
Age, years 493+ 12.2
Charlson Comorbidity Index, points 5.8+ 1.6
BMI, kg/m? 25.2+4.3
Patients with normal weight, (%) 23 (60.9%)
Overweight patients 9(31.1%)
Serum albumin, g/L 37.1[34-39]
CRP, mg/L 9.814.3-17.2]
Systolic blood pressure, mm Hg 131 = 14.2
Diastolic blood pressure, mm Hg 78 £ 12.4
Hb, g/L 100.6 + 16.2
Glucose, mmol/L 54+2.1

Ferritin, ng/ml

533 [338.5-832.7]

Calcium, mmol/L

2.18 [2.0-2.33]

GFR, mL/min/1.73 m?

8.5[4.5-11.5]

Phosphorus, mmol/L

1.8 £ 0.5

iPTH, ng/L

236 [123-389]

Urine volume, mL/24 h

870 [320-1200]

Total cholesterol, mmol/L 4.9514.1-6.6]
Maedications, n (%)

ACE inhibitors / RAAS blockers 7 (30.4 %)
Iron supplementation 12 (52.2 %)
Erythropoietins 14 (61.0 %)
Beta-blockers 17 (74 %)
Calcium channel blockers 19 (82.6 %)
Diuretics 8 (34.8 %)
Lipid-lowering therapy 9(39.1 %)

The values are expressed as mean * standard deviation (M * SD) or as median and interquartile range (Me [ Q25-Q75]).

Abbreviations: ACE, angiotensin-converting enzyme; BMI, body mass index; CrCl, creatinine clearance; CRP, C-Reactive Protein;
Hb, hemoglobin; iPTH, intact parathyroid hormone; RAAS, renin-angiotensin-aldosterone system.
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The median serum leptin concentration at study
entry was 10.6 [5.6-21.9] ng/mL. The leptin level and
its dynamics during the year after the PD treatment

initiation were dependent on body mass index (Table
2, Figure 2).

Table 2

The serum leptin concentration categorized by BMI (ng/mL)

Normal weight

Overweight or obese

Patients’ treatment status (BMI 18.5—24.9 kg/m?) (BMI > 25 kg/m?) p
Before PD initiation 9.44.2-16.5] 20.5 [5.6-37.3] 0.03
After 3-months PD 23.2 [15-25] 31.3[11.2-85.9] 0.5
After 12-months PD 2.1[0.9-5.2] 35.1[6.6-36.4] 0.0001

eo}b = — p=002 s e p=009 v
| BMI
80 |- [@ 18-24.9
L |H =25
- 10
_El R
5 60
5 -
= °0- p=0003 __
5 B |
2 40
£ R
2 30
@
& R
20 |
10 -
0 '_ Me [Q25-Q75]

Before PD initiation

After 12 months treatment

After 3 months treatment

Figure 2. Serum leptin concentrations dynamics in PD patients.

As shown in Figure 3, overweight or obesity pa-
tients had ever-increasing leptin levels after 3- and 12-
month PD treatment. Whereas in the normal weight
PD patients we observed a significant decrease in leptin
levels after 12- month PD treatment.

Moreover, serum leptin concentration in the
women was significantly higher compared with men
(46.4 [1.1-95] vs 9.8 [3.2-14.5] ng/mL; p = 0.02).
Blood cholesterol levels had a positive correlation
with serum leptin concentrations after 3- and 12-
month PD treatment: r=0.53, p=0.01 and r = 0.56,
p = 0.008, respectively. However, we did not find a
statistically significant association of leptin with PD
adequacy parameters in the patients after 3- and 12-
month PD treatment. Therefore, peritoneal creati-
nine clearance, total weekly Kt/V and urine volume
did not correlate with serum leptin level after 12-
month PD treatment (r = -0.2, p = 0.49; r = 0.09,

p=0.6and r = 0.2, p = 0.34, respectively). No sig-
nificant correlations between leptin level and other
examined parameters were observed.

10 of 23 (43.5 %) patients had total weekly
Kt/V <1.7 during the follow-up period of 36 months.
At study entry, the patients were stratified accord-
ing to serum leptin concentrations, namely, below or
above the median leptin concentration levels (<10.6;
>10.6 ng/mL). In the Cox proportional hazard model
adjusted for gender, serum leptin level was demonstrat-
ed as the effective factor in PD adequacy survival: HR
5.3(95% CI 1.7; 16.3).

PD adequacy survival was better in the patients
with leptin concentrations above the median (> 10.6
ng/mL) compared with the patients who had serum
leptin levels below the median (log rank test, 2 = 8.2;
p =0.0042).
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Figure 3. Kaplan—Meier PD adequacy survival curves in the patients dichotomized according
to the serum leptin level in the 3-year follow-up.

Discussion. In our study, we investigated the effect
of PD initiation on the serum leptin concentration and
its relation with PD adequacy. To our knowledge, this
study is the first prospective longitudinal study to com-
pare leptin levels during 12 months.

There are few studies on the relationship between
blood leptin level and PD survival, but, the results of
some research works contradict each other. Golem-
biewska E et al has demonstrated a negative association
between serum leptin levels and dialysis adequacy in
newly started PD patients [9]. On the contrary, Scholze
A with colleagues have showed significant correlations
between low serum leptin concentration and mortality
in hemodialysis patients [15].

Similarly to Momeni study [15] we have not ob-
served a significant relationship between PD adequacy
parameters and serum leptin level.

Our results support recent studies regarding the
importance of leptin levels in PD patients. As well as
the majority of previous studies [9, 16-19] the results
of our study have demonstrated an increasing level of
serum leptin concentration in ESRD patients after PD
treatment initiation. Teda D et al showed that a single
6-h dwell with PD4 3.86% glucose acutely increased
plasma leptin level [20]. But, it is surprising, that the
median leptin level in our patients with normal BMI
significantly decreased after 12- month PD therapy.
The mechanism of a leptin decrease in normal weight
PD patients is still unclear. In our view, it might be
resulting from both diminished fat mass and leptin re-
moval by PD [21].

Distinctively ever-increasing serum leptin level in
overweight PD patients can be a consequence of altered
glucose and fat metabolism which may lead to chronic
inflammation, malnutrition and low long-term survival
of the patients [17, 18]. On the other hand, hyperlep-
tinemia is reported as the phenomenon of “Reverse
Epidemiology” or “Obesity Paradox” in patients with

ESRD [22, 23]. In contrast to the general population,
where obesity is associated with increased cardiovascu-
lar risk and decreased survival, a higher level of BMI is
paradoxically associated with better survival in ESRD
patients [22, 23]. Snyder et al. [24] performed a retro-
spective study of 41,197PD patients and found out that
overweight and obese participants had a survival benefit
compared to those with lower BMI.

The present study is in accordance with the re-
cently advanced concept of “Reverse Epidemiology” in
patients with ESRD. Probably, high leptin concentra-
tion in PD patients is a more effective and beneficial
parameter than a low one which can be due to leptin’s
capacity of a reducing protective endothelial nitric ox-
ide production [25].

This study has several limitations which have to
be pointed out. First, it was a small sample size study
performed in a single center; therefore, our findings
only revealed associations. Second, lack of adjustment
for BMI and other potential factors that can influence
the results. Despite its limitations, a strong association
observed in the present study has indicated the possibil-
ity of leptine to predict PD technique failure. Further
greater prospective studies with checking carbohydrate
exchange and inflammatory markers are needed to con-
firm or refute our findings.

Conclusions. Our study have demonstrated mark-
edly elevated serum leptin level in overweight PD
patients and its strong decrease during 12 months in
patients with normal weight. Low serum leptin level
before PD initiation is associated with inadequate PD.
Further research are needed to identify the influence of
long-term treatment with glucose-containing solutions
onto leptin state among PD patients.
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Abstract. Studies devoted to the role of human leucocyte antigens (HLA) in pathogenesis
of chronic kidney disease (CKD) have demonstrated the associative links of the
HLA antigens, which stipulate the relative and attributive risks of some autoimmune
diseases, with immune disorder and a high production of pro-inflammatory cytokines.

The aim of our study was to determine the peculiarities of phenotypes of CKD patients
according to the distribution of HLA-A, B and DR antigens and to conduct their
comparative analysis in patients with pyelonephritis (PN) and glomerulonephritis (GN).

Methods: The distribution of HLA-A, B, DR antigens in 384 CKD patients (120 with
PN and 264 with GN) was analyzed. HLA antigens were defined using a standard
microlymphocytotoxic test on the Terasakirs planchette with special panels of anti-
HLA serums (20 antigens of locus A, 31 — Band 9 — DR). The control group consisted
of 350 healthy donors.

The HLA antigen frequencies in normal and diseased subjects were compared taking
each antigen separately, using y 2 test. The etiologic fraction (attributive risk c > 0, 1) was
counted using the formula: c =x - y/I- y, where x is frequency of antigen in patients and
y is frequency in healthy. The  reading was considered reliable when it exceeded 0. 1.

Results. The causal role (¢ > 0,1) was determined for A10, Al11; B14, B16 for PN;
antigens-protectors - A2, B21, B35, B40.

For CGN, NS the relative risk is high (RR > 2) at the presence of HLA-A23, A24, A2S;
B8, B38, B41, B44; DRI, DR4, DRw5?2 in phenotype, the causal role in etiopathology
(6>0.1) is indicated for A24,A28; BS;, DRI, DR4, DRw52; the disease protectors are
Bi2and BI6.

Conclusion. Conclusion. The features of the HLA-phenotype of patients with pyelo-
and glomerulonephritis were shown. It allowed to establish the interconnectedness
of the antigens of the histocompatibility complex with the risk of kidney diseases
developing, which could help to personificate of the treatment and predicte of the course
of the disease.

Key words: HLA-phenotype, pyelonephritis, glomerulonephritis, nephrotic syndrome,
causal role, antigen-protector.
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Oco0mBocTi heHOTHNIB NALIEHTIB 3 Mi€10- Ta rjomMepyioHedpuTOM
3a aHamizom posnoaity HLA
MY «Iacturyr Hedposorii HAMH VYkpainn»

1Y «Iuctutyt yposaorii HAMH Ykpainn»
SHMAIIO im. llynuka MO3 Ykpainu

Pe3stome. Bukauxae seauuii inmepec eusuers poai aetikoyumapHux anmueenie aoounu — HLA — e namoeenesi
xeopob. Hupku epaznuei do noukooxcenHs uepes po3sumok iMyHHOI 8i0noeidi 3 NomeHyianrbHUM 8MpYyHaHHAM 6a2amoox
AaHOK 6 3ananvuuti npoyec. Tlokazani acoyiamueni 3e»sa3xu HLA, ujo 06ymoenrorome 6iOHOCHI ma ampubymueHi pusuxu,
3 0essKUMU AYMOIMYHHUMU 3aX80PIOBAHHAMU, IMYHHUMU NOPYULEHHAMU 3 UCOKOK NPOOYKUIEI0 NPO3ANANbHUX YUMOKI-
Hi8, W0 niomMeepoACYe 8a}CAUBY POAb AHMULEHIE 2ICIOCYMICHOCNI 8 IMYHO2eHe3I.

Mema pobomu — euznauumu ocobausocmi gpeHomunie Heghpoaoeiunux nayicumie 3a danumu po3nodiny HLA-A,
B i DR anmueenie ma nposecmu ix nopieHsAAbHUL aHani3 y xeopux Ha nieaonegpum (IIH) ma enomepynonegppum (I'H).

Mamepianru ma memoodu docaioncenns. Ananizysanu poznodin HLA-A, B, DR anmueerie y 384 xeopux Ha x60po6y
Hupox — 120 3 nux 3 T'lIH ma 264 — enomepynonegppumom 3 negppomuunum cunopomom. HLA eusznauaiu 3a donomoeoro
CMAHOApMHO20 MIKPOAIMPOUUMOMOKCUHHO20 mecmy Ha naanHuiemax Tepacaki 3 3acmocysaHHAM cheyianbHoi naueni
anumu-HLA cuposamok (20 anmueenie aokycy A, 31 — Bi 9 — DR). Ipyna konmpoato ckaadasa 350 300pogux ocio,
cmyodenmie m. Kueea. Jlocmosipricmoe piznuyi yacmomu eusnayents HLA-aumueenis, wjo nopieHoeaiucs, ouiHioeaiu
3a donomoeoro Kpumepito xi-keéadpam oas mabauyp 2x2. Emionoeiuny gpakuyito (ampubymugnuii pusuk,c) niopaxosy-
6anu 3a ghopmynow: ¢ =x — y/1 —y, de x — uacmoma anmueeny y xeopux, a' y — uacmoma y 300posux. Jlocmogipnum

8sayicanu nokasHuk o dinouuii 0,1

Pesyaomamu. 3 pozsumxom I1H acouiiioeani anmueenu A10, A11, B14, B16 i B17, emioaoeiuny poas 3 HUX epa-
tomv A10, A11, Bl14, B16; npomexmopu — A2, B21, B35, B40.

Jlns XTH, HC gionocuuii puszuk eucoxuii (RR > 2) npu nasenocmi HLA HLA-A23, A24, A28, BS, B38, B41, B44;
DRI, DR4, DRw52, npuuunna poas (o > 0,1) noxkazana oas A24, A28, BS, DRI, DR4, DRw52; npomexmopu 3ax680pto-

eéanHs — B12 ma B16.

Saknouenns. Ilokazani ocobnuseocmi HLA-penomuny xeopux na nieno- ma eromepysonedppum, uio 003604uU10
8CMAHOBUMU 83AEMO36»A30K AHMULEHIE KOMNAEKCY 2ICMOCYMICHOCMI 3 pU3UKOM PO38UMKY NEGHUX 3AX60PI08AHL HUPOK
Y nayienmia, wjo 003604umb NePCoHiQiKysamu AiKy8aHHsa ma npoeHo3yeamu nepebie 3axX60PHOBAHHSL.

Kmouosi cinoBa: HLA-penomun, nienonedppum, enomepyaonedpum, Heppomuutuii CUHOpOM, NPUHUHHA POAb,

AHmMueeH-npomexKmop.

Beryn. AmepukaHcekuii Giosor, naypeatr HoGe-
JIEBCHKOI TMpemil 1o ¢iziosorii i Menuiuui 1962 poky
3a BigkpuTTs cTpykTypu JHK Ixxeitmc [Ipoi YoTcoH
Ka3aB «PaHilre BBaxanu, 10 J0s1 JIOAWHU 3allicaHa
Ha 3ipkax. 3apa3 MM 3HaEMO, 1110 BOHA 3all1caHa B ioro
reHax». 'eHeTMYHe TeCTYBaHHSI — BaXKJIMBa CKJIalloBa
MEeAULMHU MailOyTHBOTO, sIKa Oyne «MeauuHowo 411»
— MepCcoHali30BaHOl0, NependadyBaHOIO, TPEBEHTUB-
HOIo i mapTucunaTusHolo [1].

CamMe TOMY JOCHIIXEHHSI pOJii TOJIOBHO-
ro komiuiekcy ricrocymictHocti (I'KI) ab6o Major
Histocompatibility Complex (MHC) BaxnuBi sk st
dyHAaMEHTaIbHOI, TaK i IpUKIagHOI MeaulIuHU. Posb

Hpisaceka BikTopis €BreniBHa
victoriadriyanskaya@gmail.com

monekynl MHC Haa3zBuyailHO BaXjiMBa, OCKIJIBKU iX
Ha0ip IS KOXHOI JIIONMHU € a0COMIOTHO crenudiv-
HUM, 1110 3yMOBJIIOE ii iHAUBIAYaJIbHICTh.

MHC — 1e rpymna reHis, 1110 3HaXOIUThCI Ha KO-
poTKOMY rutedi 6-i xpomocoMu B perioHi 4-Mb, sika
ckiagaetbes 3 Tpbox kKaacis — I, I1, III i mpoaykTamu
SIKUX € eKCIIpeciss Ha MeMOpaHax KJIiTUH aHTUTE€HiB ro-
JIOBHOTO KoMIuiekcy ricrocymicHocTi — HLA (human
leukocyte antigen), siKi NpuiiMarOTh y4acTb B PeryJIsiiil
iMyHHOI BiAMOBiZi OpraHi3My, B MiATPUMILi iMyHHOTO
rOMeoCTasy i JeaK1X MeTaboiTHYHUX GYHKIIN [2, 3].

Jlegki pocnigHukyM HasuBaioTh aHTUreHu I'KIT —
«IMYHHUM TTacIIOPTOM, IPpyIol0 6iioi KpOBi», BOHU 3a-
0e3mneuyoTh (PYHKIIOHATbHY B3a€EMOJII0 MPAKTUYHO
BCiX iIMYHOKOMITETEHTHUX KJIiTUH. AHTUT€HU CUCTEMU
HLA, Habip sikux 3a6e3neuye YHiKaJIbHICTh KJIiTUH iH-
IUBinyyma, I03BOJISIE OpraHi3My pO3Ili3HaBaTU UyXKe-
pinHi aHTUreHU i ycyBaT ix [2, 4].

G. Dausset me B 1957 p. Binkpus, 1o Habdip HLA-
AHTUTEHIB Y JIIOMUHU € TEeHETUYHO AETEPMiHOBAHUM,
i KOXEH I'eH i3 bOro KOMILJIEKCY MAa€ CBOE MpeacTaB-
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HUIITBO y BUIJISIi aHTUTEHY TiCTOCYMIiCHOCTI, eKCcTpe-
coBaHOTo Ha MeMOpaHi KiituHu [5]. IHaUBiAyanbHM
HaOip i BIACTUBOCTI LIMX MOJIEKYJ Oarato B YOMY BU-
3HAYAOTh CUJIYy iIMYHHOI BiMTOBili KOHKPETHOI JIIOAU-
HU Ha KOHKPETHUI1 aHTUreH [6, 7].

ITomyk reHeTUYHUX OCHOB CXWJIBHOCTI OO 3a-
XBOPIOBaHb 03BOJIMB PO3KPUTHU €Ki MEXaHi3MU, SKi
MOSICHIOIOTh 3B’5130K cucTtemu reHiB MHC 3 3axBopio-
BaHHSIMU i OOYMOBUB PO3BUTOK TaKOTO HAMPSIMKY SIK
«HLA i xBopoOu», SK1il 1O3BOJUB YyCTAHOBUTU KOpPE-
JISLiI0 MiX TTIeBHUMM T€HaMM KOMILIEKCY TicTocyMic-
HOCTI i CXWJIBHICTIO 10 PO3BUTKY JESIKUX 3aXBOPIOBAHb
y JIOAWHU, 11O JO3BOJMIO PO3POOUTU HOBI METOAU
npodiTaKTUKUA i JiKyBaHHS 0aratboX 3aXxBOPIOBaHb
[7-11].

Haii6inbim Baxxnuumu B kjaci | MHC e nokycu
A, B ta C, Tak 3BaHi «KJIaCUYHi», SIKi KOAYIOTb Tpaau-
LiiHI TpaHCMJaHTaLiifHi aHTUTeHU i € BUCOKOIOJi-
MopbHumu. Hackoroani BusiieHo 60 crenudivHoc-
Tel B JJokyci A, 136 B okyci B i 38 — B nokyci C [2,
12]. Monexynu kiacy I MHC (HLA DP, DQ ta DR)
3HAWJEHO TiIbKM Ha TOBEPXHSIX AHTUTECH-TIPE3EHTY-
0UMX iMyHHUX KITUH (B-mimdouutis, makpodaris,
JIEHAPUTHUX KIITHH, KJiTuH JlaHrepranca) [6, 13].

CXWJIBHICTh [0 3aXBOPIOBaHHSI MOXe€ OyTHU
3B’s13aHa 3 KoMbOiHailieo pisHux HLA Monekyn, sKi
eKCIIPeCyIOThCS B pi3HUX JIoKycax ( Kiacy 11 /abo kia-
cy 11), aTakox, 4acTKOBO, 3 KomOiHallieto He-HLA re-
HiB. B3aemo03B’ 130Kk cuctemu HLA 3 3aXxBOpIOBaHHIMU
0a3yeTbCs SIK Ha TEHETUYHIN JAeTepMiHOBAHOCTI (3ue-
TUIEHOCTi), TaK i Ha TeHeTUYHIi acouiauii. B nepmomy
BUTIAIKY «IMAaTOJIOTIYHUI» TeH MA€ iCTUHHE 34eTUICHHS
3 HLA koMmieKcoM, TOOTO JIOKAJTi3yeThCS B Til caMiid
xpomocoMi. IIpote, Haituactime 3B’sg30k HLA i 3a-
XBOPIOBaHb MPOSIBISIETbCA B (popMi acouianiil, KoTpi
MalOTh Pi3HY CTYMiHb BUSBIEHOCTI. B 1IbOMy BUMIaIKy
TFOBOPSThH JIMILIE MPO CXUJIbHICTh IO MATOJIOTii; OAUH
T€H MOX€e MaTu JOCUTh CWJIbHUI 3B’SI30K 3 OJHUM 3a-
XBOPIOBAaHHSM i cnabkuii 3 inmmm [1, 4, 7].

Hng craTuctuyHOi oOuliHKM 3B’sa3ky HLA-
AHTUTEHIB i 3aXBOPIOBaHb BUKOPUCTOBYIOTh MOKa3HUK
BiIHOCHOTO PU3MUKY 3axBopioBaHHs RR, sikuii 1o3Bo-
JIsle BUBHAYUTU CTYIiHb PU3UKY PO3BUTKY 3aXBOPIO-
BaHHSA y HOCiiB aHTUreHy HLA B MOpiBHSHHI 3 iHOK-
Bilamu, 1110 HE HECYTh NaHWUW aHTUTEH. AHaJli3 HasIB-
HUX JaHUX CBITYUTH PO Te, 110 MepeBaXkHa OiIbIIiCTb
HLA-acouiioBaHuX XBOpPOO € B Tili UM iHIIiN Mipi iM-
MYHOMATIi, IPU SKUX NPOSIBISETHCS AYTOIMyHHUI 200
iMyHOAE(MIUUTHUI KOMITOHEHT.

JocnigHuKM BKa3yloTh Ha psiJ MeXaHi3MiB, 3a J10-
MOMOTOI0 IKUX T€HU, SIKi KOHTPOJIIOIOTh iIMyHHY Bilno-
Bifb, 31aTHI BIUIMBATU HA CXUJIbHICTh 200 CTIiNKICTh A0
3aXBOPIOBAHHS, B TOMY YMCJIi XBOPOO HUPOK, 3a ydyac-
TIO SIK ayTOIMYHHUX, TaK i iMyHOOE(ILIUTHUX MPUYUH
[14, 15]. Hanpuknaza, HaaTo ciaba peakilis Ha 6akTe-
piaJIbHUI aHTUTEH Y HUPILi 3 HE3aA0BUIBHOIO HOTO eJli-
MiHalli€l0 CIPUSI€ BUAHUKHEHHIO MiE€TOHE(DPUTY.

BigoMo, 110 CTiliKiCTh OpraHi3my IIOAO BILUIMBY
IWIKigIUBUX (aKTOpiB Ta WMOBIPHICTh BUHUKHEHHS

XBOPOOU 31€01bIIOr0 BU3HAYAETHCS CTAaHOM (hizioJo-
TYHUX CUCTEM HecTelMbiuHO1 pe3UCTEHTHOCTI, MeXa-
Hi3MU peati3allii K01 BKJIIOUAIOTh Pi3Hi PiBHI CTPYK-
TYpHOI OpraHi3auii: MOJIEKYJSIpHUIA, KIITUHHUHN, Op-
TaHHUH Ta Ha PiBHi OpraHi3My B Liiomy. bionoriynuii
XapakTep peakuiii HecrneuugpiyHoi pe3uCTEeHTHOCTI
MoB’si3aHUI 3 Mobinizalielo PyHKIIOHATbHUX pe3ep-
BiB OpraHi3My y Bi[IOBifib HA [il0 IIKiAJIWUBUX MAaTOJO-
rivHuX (pakTopiB, AKi Pi3HATHCI Y XBOPUX 3 iHDEKILisI-
MU CEYOBOI CUCTEMU 3AJIEXKHO Bijl XapakTepy 30yIHUKa
Ta Tomiku mpouecy. Haitboinbm yactoro Mikpobioso-
TiYHOI0 MPUYUHOIO0 BUHUKHEHHS nieaoHedputy (ITH)
BBaxaloTh E.coli — mpubauszHo 80-85% cepen ycix
30ynHUKiB, 12 % BUMaIKiB eTiOJOTiYHUM (HaKTOPOM
Moxe 0yTu Staph.. saprophyticus, iHIIi eHTepobaKTepii
i eHTEpOKOKU CKIamaioTh auie 5% [16].

ITpu HagBHOCTI GakTepiaabHOrO 30yIHUKA SIK €Ti-
osiorivHoro areHty ITH monHomuTu/mMakpodaru siisi-
I0OTbCSl AHTUTEHIPE3CHTYIOUMMM KJIITUHAMM, 110 3a-
0e3rneuyloTh MOYaTOK iMYyHHOI BiAMOBiAi OpraHizmMy.
T-xniTMHW BMOi3HAIOTH YyXEpiNHi aHTUT€HU, B TOMY
yucai OakTepiasibHi, TiIbKKM B CHOJYYEHHi 3i CBOIMU
BiacHuMu HLA-aHTUreHamu, i cuia iMyHHOI BiMoBi-
JIi MOXe 3ajieXXaTu Bill piBHIO €KCIPeCii IMX aHTUTeHIB
[13].

Jo uboro 4Yacy HeOOCTaTHbO BUBYEHI MHWTaH-
HS MOpylleHHS (arouuro3y, poJi CyOnmomysuin
T-nimdouuntiB, IUTOKIHOBOI JIAHKU, a TaKOX OCO-
O6nuBoOCTEl Ta anenbHOro mojiMopdismy redHis HLA-
CHUCTEMHU, SIKi Uepe3 CUCTEMY PO3Ii3HABAHHS Ta iIMyHHO1
BiMOBIii BIUIUBAaOTh Ha (POpMyBaHHS, Mepedir, mpo-
THO3 iH(eKLifHOro 3anajabHOTO MPOLIECY B HUPKAaX.

IHIIOI CcKIamHOW ISl MiarHOCTUKM, JiKyBaHHS
Ta 3an00iraHHs MopylIeHb (GYHKILi1 HUPOK MaTOJIOTIEI0
€ TJIOMepYJIOHEPPUT, iIMyHO-3aMaJIbHE MOIIKOIXKEHHS
KJTyOOUKiB 3 200 0€3 BTSITHEHHS TYOYJI0iHTepCTULIiTb-
Horo anapaty. [latoreHe3 rinomepyaoHedpUTY BKITIO-
yae pi3Hi peakilil KJITUHHOI i TYyMOpPaJdbHOI JAHOK
IMYHITETY Ha 4yXi Ta CBOI aHTUIE€HU i 3aKiHUYETHCS
YTBOPEHHSIM UUTOTOKCUYHUX JiM(POUUTIB, iIMyHHUX
KOMILIEKCiB, ayTo aHTuTia [16-18].

Ha ueit yac He BUKJIMKA€E CYMHIiBY, 1I0O OCHO-
BOIO PO3BUTKY OiblIOCTI (hOPM XPOHIYHOTO TJIO-
MepynoHedpury (XT'H) wmoxe Oytu puchyHKIis
T-nimpouuris [19, 20]. 3a cyyacHOI0 TeOpi€lo, OLIKU
cucteMu HLA sBASAIOTBCS MapKepaMW iI€HTUYHOCTI
KJITUH, 3 SKkuMU T-71iMPOLMTH B3aEMOMiIOTH 4epe3
cBoi x peuentopu. I[Ipu upomy 6inku HLA-cucremu
2 xiacy 3B’SI3yI0Tbes 3 T-XenmepaMu 3a ITOMOMOTOIO
cneuudiyHoro kopeuentopa CD4, a 6inku 1 kjacy
cuctemu HLA 3 T-cynpecopamu 3a 10OMOro1o Kope-
uenTopa CD8 [13].

Hamri gocninxeHHs1 acouiatTuBHUx 3B’s3KiB HLA
3 3aXBOPIOBAHHSIMU HUPOK B YKPAIHCBHKil MOMYJISIIil
TpUBaIOTh OinbLIe 35 pokis [21].

MeTta po0OTH: BU3HAYNUTU OCOOIMBOCTI (PeHOTH -
MiB HeMPOJIOTiYHMX MALI€EHTIB 32 TaHUMU PO3MOALTY
HLA-A, B i DR aHTUT€HIB Ta MPOBECTU iX MOPiBHSIb-
HUI aHai3 y XBOPUX Ha Mi€0- Ta IIoMepyJIoHeEPPUT.
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Marepianu i metonu. Buznaueno HLA-deHoTun
384 HedposoriuHux xBopux, 120 3 IKKMX — HA TOCTpUIA
ITH Tta 264 — Ha XpOHiYHMI1 TIIOMEPYJIOHEDPUT 3 He-
dpotnunum cunapomoM (XT'H, HC) (B 3B»513Ky 3 Ipo-
OGJeMaMu CBOEYACHOT 1iarHOCTUKY FOCTPOTO TJIOMEPY-
JIoHe(PUTY MiATBEPIKEHUN KIIiHIKO-J1abOpaTOPHUMU
METOJaMU JiarHO3 OyB JOCTOBIpHUM Ha eTarli XpOHiy-
Horo mepebiry I'H). KoHTponbHUMM rpynamu Oyiu
3aopoBi goHopu — aas ITH ue 120 ocio (K1 — nmaHi,
orpuMani o 1998 poky), mis 'H — 350 oci6 (K2 —
JlaHi, oTpuMaHi g0 Ta micas 1998 poky).

HLA-deHoTMn XBOpMX BHU3HAYaJIM 3a METO-
JIOM CTaHIAapTHOTO J1iM(}O-1LIUTOTOKCUYHOTO TECTY Ha
miaHietax Tepacaki 3 3aCTOCYBaHHSIM CIIELiabHOT
naHesi aHtu- HLA cupoBaTok (20 aHTUTEHIB JTOKYyCY
A,31 -Bi9— DR).

JOCTOBIpHICTh pPI3HUII y YAaCTOTi BU3HAYEHHS
HLA-aHTuUreHiB, 110 mopiBHIOBAIUCS, OLIIHIOBAJIMU 3a
JIOMIOMOTOI0 KpUTEpilo Xi-KBaapaT sl Tabauub 2x2.
BenuuuHy BimHOCHOro pusuky 3axBoptoBaHHs (RR)
BU3HAYaJIu 32 KOedilliEHTOM:

RR = a6/Br, e a — KiNbKiCTh XBOPUX, TTO3UTUB-
HUX 32 JAHUM aHTUTEHOM, 6 — KiJIbKiCTb 0Ci0 Y KOHTp-
0J1i, HETaTUBHUX 32 TaHUM AaHTUT€HOM, B — KiJIbKiCTh
XBOPHUX, HETATUBHUX 32 JAHUM aHTUTEHOM, T — KiJlb-
KiCTh OCi0 y KOHTPOJi, MO3UTUBHUX 32 JAHUM aHTU-
reHoM. [Ipu 1bOMy 3HAUMMUMU BBaXaJIU MOKA3HUKU
RR>2,0[6].

Yacrota BusHauyenns HLA-A anTurenis Ta Kputep

Etionoriuny dpakuiio (aTpuOyTUBHUN PU3UK, G)
ImigpaxoByBaiu 3a opMmyiion: ¢ = X — y/1 — vy, me x
— YacTOTa aHTUTEHY y XBOPHUX, a Y — 4acTOTa y 3/10-
poBux. JlaHUI MOKa3HUK JA€E MOXJIMBICTh 00’€KTUBHO
OLIIHUTU MPUYUHHY POJIb y €TIOMATOreHe3i 3aXBOPIO-
BaHHS OHOTO 3 JEKiJIbKOX aHTUTEHiB-MPOBOKATOPIB,
nns skux RR cknapaB >2,0. JIocToBipHMM BBaXkajlu
noka3Huk c>0,1. Axmo RR<0,5, acouiauito po3siiHio-
BaJlU SIK JOCTOBIpHO HeraTUBHY [6].

Kpim aHanizy pi3HMI MiX 4aCTOTOIO HOCIiB aH-
TUT€HY B TpyMi MAlli€HTIB i B TPYyMi KOHTPOJO Ta ii
CTAaTUCTUYHOI 3HAYMMOCTIi, sIKa J03BOJISIE OXapaKTe-
pU3yBaTW CWIy acolliallii MiXX aHTUT€HOM i XBOpO-
0010, TOOTO PU3UK PO3BUTKY 3aXBOPIOBAHHS Y HOCIiB
AHTUTEHY B MOPIBHSIHHI 3 TUMMU, SIKi AAHUN aHTUTEH
He HecyTb (KpuTepiil BitHocHoro pusuky RR) i eTio-
JIOTiYHOI (pakilii — ¢, MPOBEJU MOPiBHAHHS A0Ji A
JIBOX TPYI, BUKOPUCTOBYIOUM KYTOBE MEPETBOPEHHS
dimepa (3 ypaxyBaHHsM nonpasku Meiitca). 3a MeTo-
noM Dimepa paxyBajiu JIMIIE Ti ITOKa3HUKH, 1e RR>2
OJIVH 3 MTOKa3HUKiB 6yB MeH1Ie 10 (pi3HULS TOCTOBIp-
Ha gkmo p<0,05).

Pe3syabratu. Ananiz nokycy A HLA-deHoTumny
xBopux Ha ITH mpoaeMoHCTpyBaB HOCTOBipHE MilBU-
meHHs yactoTu A10 maiixe B 2 pasu (25,0 mpotu 13,5%)
ta All (35,4 npotu 11,4% y 3noposux) (p < 0,05) (tad.
1). 3 3axBoproBaHHsiM Ha XI'H, HC acouiifoBani iHui
antureHu — HLA-A23, A24, A28 (Ta6a. 1).

Tabauys 1
iii BinHocHoro pu3uky (RR) y xsopux na ITH ta 'H

B MOPiBHSHHI 3 KOHTPOJIbHUMM rpynamu 310posux AoHOpiB (K1 ta K2)

HLA-A
Asrares Yacrora B rpyni % RR Yacrora B rpyni % RR
K1 ITH K2 XTH
Al 35,7 27,0 0,6 28 25,8 0,9
A2 56,0 20,8* 0,2 49,4 47,7 0,9
A3 12,8 12,5 0,9 17,1 12,5 0,7
0,5
* 5
A9 24,2 30,5 2,0 20,0 11,4 P=0,005
AlO 13,5 25,0%* 2,1 17,1 14,0 0,8
1,4
KA )
All 11,4 35,4 4,0 16,3 21,8 P=0.150
Al9 6,4 6,2 0,9 4,8 4,2 0,9
3,5
= * )
A23 2,1 0 23 e P=0,004
A24 8,5 0 - 6,3 13,3** 2,3
’ ’ ’ P=0,005
A25 9,2 6,2 0,7 9,1 7,9 0,9
A26 7,8 6,2 0,7 6,3 5,3 0,8
2,1
KA E]
A28 7,1 4,1 0,6 8,0 15,1 P=0,009
A29 7,1 4,1 0,6 0,3 2,3* 77
b bl b bl bl PZO’OS

*- pi3HULS C KOHTPOJIEM JOCTOBIpHA, "~ — eTiojioriyHa dhpakilis
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VY pasi IIH BinmiueHO O0OCTOBipHE 3MEHILIEHHS
YaCTOTU BU3HAYEHHS B DEHOTUITI XBOPUX AHTUTEHY A2
(20,8%) npu MOPiBHSAHHI 3 TPYIIOIO 340POBUX JOHOPIB,
B sIKill yacTOTa 1L[Or0 aHTUTEH cKiIagaia 56% (p<0,05)
(nuB. Tabm. 1).

3a aHaizoM Jiokycy B, Hamu moka3zaHoO JOCTOBIp-
HE MiABUILEHHS YaCTOTU 3yCTPiYaeEMOCTi y (peHOTHIIi
nauieHris 3 ITH anturenis B14 ta B16 — 16,6% Ta
14,4% y nopiBHsiHHi 3 5% y 3mopoBux; a 3 XI'H — BS,
38, 44 (Tab. 2).

Tabauysa 2
Yacrora 3yctpiuaemocti HLA-A anTtureHis Ta kpurepiii Biznocuoro pusuky (RR) y xsopux
Ha ITH ta I'H B nopiBasinHi 3 KOHTpOIbHIMHE rpynamu 310poBux noHopis (K1 Ta K2)
HLA-B
AHTHrEHI Yacrora B rpymni % Yacrora B rpyni %
K1 IMH RR K2 'H RR
B5 15,0 23,0 1,8 16,0 12,5 0,7
B7 22.8 33,0 1,7 20,9 21,6 1,1
2,5
kA )
B8 10,7 8,3 0,5 13,4 28,0 p<0.001
B 12 20,0 14,5 0,7 20,9 9,1 0.4
5 b b b b p<0’001
B 13 14,2 14,5 1,0 17,4 17,0 0,9
1,9
kA )
B 14 5,0 16,6 3,8 7,1 12,5 p=0.165
B 16 5,0 14,5%" 3,2 9,4 2,3* 0,2
b b b b b p<0’001
B 17 13,5 25,0%* 2,1 14,3 7,9 0,5
0,3
* bl
B18 5,0 8,3 1,7 8,3 3,0 p=0018
B2l 6,4 2,0* 0,3 5,7 6,8 1,2
B22 2,1 2,0 0,9 5,1 5,7 1,1
B 27 10 6,2 0,6 8,3 12,1 1,5
B35 22,0 12,5% 0,5 17,1 17,8 1,1
5,9
%k £l
B 38 0,9 4.9 p=0,004
B 40 12,1 6,2% 0,5 10,3 7,6 0,7
5,5
B41 0,9 h p=0,007
24,3
B 44 0,3 6,8 <0,001

*- pi3HULS C KOHTPOJIEM JOCTOBIpHA, " — eTiojioriuHa hpakiis

JlocTOBipHO MeHIlIa YacToTa 3yCTPiYa€EMOCTI IIpu
ITH anTurenis HLA-B21, B35 Ta B40 (p<0,05), ay na-
uieHTis 3 XI'H — B12 ta B16 (muB. Tadm. 2).

TakuM 4YMHOM, aHTUTEHHU-TIPOBOKATOPH DPO3BU-
1Ky ITH sk iHdexuifiHoro 3anajgeHHs HUpoK — Al0,
All, B14, B16 ta B17, nporektopu — A2, B21, B35,
B40, a anturenu A23 ta A24 He 3ycTpiyaluch B IpYyITi
00CTeXXEHMX XBOPUX B3arati.

Hnst TH Takumu, 1110 HECYTh PU3UK 3aXBOPIOBaH-
HsI Ta XpOHIYHOTO Tepebiry, € 30BCiM iHIIII aHTUTEHU
— A23, A24, A28, A29, B8, 38, 41, 44, Tak caMo sIK i €
IHITMMY aHTUTEHU-TIPOTEKTOPH 3aXBOPIOBaHHS — A9,
B12 ta B16 (auB. Ta6u. 1-2). Yacrora HLA-A9 B de-
Hoturi xBopux Ha XI'H, HC moctoBipHO MeHIIIa, HixX

y 3mopoBux (p=0,005), MOXIHUBO, 32 paxyHOK KpaIoi
BUSIBIISIEMOCTI MOr0 OKpeMux ckiamoBux (A23 i A24)
(muB. Tab. 1), 1110 0OYMOBIIOBAIMU €TiONOTIYHY (PpaK-
iro I'H.

3a antureHamu Il knacy He BUSBIEHO JOCTOBIp-
HoIl pi3HuLi yactoTu y XBopux Ha I1H, Toni sk y maii-
entiB 3 XI'H, HC mokazanuii acouiaTUBHUI 3B’S130K
i eTionoriuny ponb aHntureHiB DR 1, DR 4, DR w52
(tabm. 3).
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Tabauysa 3

Yacrora po3noxiaxy HLA-DR anturenis y xsopux na XI'H, HC, ki 00ymMoB/II0I0Th BiTHOCHMIT T
aTpuOYTHBHHUIA PU3HMK PO3BUTKY 3aXBOPIOBAHHS

n-Al kouTpoab | n-Al xBopi Yacrora AT Yacrora AT
ETLECIDIES (N=111) (N=30) ¥ 310pPOBHX Y XBOpHX R °
DRI 21 10 18,9 33,3 2,14 0,18
6,36 /
DR4 6 8 5,4 26,7 p=0,025 0,23
4,04/
DRw52 6 5 5,4 16,7 p=0.05 0,12

LikaBo, mo antured B16 e nmpookatopom ITH,
ane nporektopoM I'H, a BinHOocHuMi1 pusuk I'H 00y-
MOBIIIOIOTh aHTUTeHU A23, A24, 9Ki He BUSIBISJINUCH
Yy KOJHOTIO OOCTEXEHOro XBOPOro Ha Mi€eaoHe(dpUT

(Tabi. 4), 110 CBITYMTH HE TITBKM PO Pi3HUN iMYHO-
reHe3 LMX XBOPOO HUPOK, ajie i Mpo pi3Hi TeHeTUYHi
MeXaHi3MH MiIBUIIEHOI CXWJIBHOCTI IO ITi€JI0- Ta IJ10-
MepyJoHeppUTY.

Tabauys 4

OCOBJIMBOCTI HLA Y HE®POJIOTTYHUX XBOPUX

Ar-tipoBokatopu ITH (120):

Ar-nipoBokaTtopu ['H (264):

A23 ta A24 He BUSIBIIEHI
y komHoro xBoporo Ha [TH

Al0, All; A23, A24, A28, A29;
B14, B16, B17 BS, 38, 41, 44
Ar-nipotekTopu ITH : Ar-nipotexktopu I'H :
A2,
B21, B35, B40; B12, B16

Oorosopenns. IlpoBeneHuii aHaji3 [103BOJISIE
BBaxaTH, IO CTYMiHb BiAHOCHOI'O PU3UKY 3aXBOPIO-
BaHHs Ha ITH Bucokuit 3a HasiBHICTIO B DEHOTHUITI Ha-
cTynHux aHtureHiB cucremu HLA: A10, Al1, B14, B16
ta 17. [peaukropamu po3Butky XI'H, HC € HasiBHiCcTh
B deHotuni A23, A24, A28, A29, BS, B38, B41, B44,
DRI, DR4, DRw52, 3 gkux aTpuOyTUBHUI PU3UK
oboymoBmowTs A24, BS, DRI, DR4, DRw52. Pusuk
3axBoproBaHHs Ha ITH HeBucokuii y oci0, 1110 MalOThb
y ¢peHotuni anturenu A2, B21, B35, B40; a na XT'H,
HC — y Hociis B12 i B16.

Ha ueii yac npu pi3HUX MaTOJOTIYHUX CTaHAX BU-
SIBJIEHi OCOOJIMBOCTI 3B’SI3KY iMYHHMX MOKAa3HUKIB 3
TeHEeTUYHUMU MapKepaMu: ayTOIMYHHi 3aXBOPIOBAHHS
MOB’S13aHi 3 MPUTHIYEHHSIM CyOMOMyJsiiii Hecneuu-
¢iunux T-cynpecopiB 3a HassBHOCTi y (peHOTUITI Malli-
eHTiB aHTureHiB HLA-B8 i DR3, nHanpuxian, TSxXKui
nepeoir CHCTEMHOTO YEPBOHOTO BOBYAKA 3 YpakeHHIM
HUPOK MO3UTUBHO Kopeiwe 3 aHtureHom HLA-BS
[22]. KopenooTh 3 HAINMMK TaHUMU OMKCAaHi iHIIIK-
mu aBropamu acoltiailii HLA B8 3 mem6pano3num I'H
(53 mpotu 25%, RR=3,3) ta I'H 3 MiHiMaTbHUMU 3Mi-
Hamu (71 npotu 25%, RR=7,4), HLA B44 3 me3aHrio-
kamizspaum I'H (56 mpotu 29%, RR=3,2) [23].

AntureH B8, sgkwuii, 3a HaluMMU JaHUMMU, Bif-
HocuTbcsl 10 etionoriuHoi ¢pakuii XI'H, HC, € e
1 IMyHOTEHETUYHUM MapKepOM DPU3UKY XPOHIYHOTO

rernaTuTy i UUpo3y 3 PO3BUTKOM ayTOIMYHHUX ypa-
XEHb TMEUYiHKU, a IIBUAKOIMPOrPeCcyoumnit ix mepeodir
noB’s13aHui e 3 1 B35, sskuii acouiioe 3 CUJIILHUM TH-
oM iMyHHOI BiNTOBii, a y HAIIMX XBOPUX 3 TOCTOBIP-
HO MEHIIOI0 YacTOTO0 BU3HAuaBcs y xBopux Ha [TH
[24].

HLA-B8 Takox JOCTOBIpHO acollilo€ 3 iHIIMMU
MaTOJIOTiIMU ayTOIMYHHOTO T'eéHe3y — LIYKPOBUM mdia-
o6etoM | TuUmy, IepMaTUTOM, TiEPTUPEO3OM, XBOPO-
6010 AnicoHa, MiacteHielo rpasic [8, 25].

IikaBo, 110 COPUAHATIUBICTb 10 MEHIHIOKOKO-
Bol indekuii acouiiopana 3 HLA-B16, a Tsxka ¢hopma
1iei marosorii — 3 B12, i obuaBa aHTUTeHU € TTPOTEK-
topamu XI'H, HC y Hamux nmauieHTis. Ilpu ubomy, 3
BU3HAYEHUM HaMU aHTUT€HOM a0COJIIOTHOTO PU3UKY
iei xBopoou Hupok HLA-B8 acouiiioBaHa pesuc-
TEHTHICTbh 10 MEHMHTOKOKKY [26].

OnucaHi 3B’43KM MOXHa TMOSICHIOBAaTA TUM, W10
aHTureH B8 o0OyMOBJIIO€E MiABUILEHY TOTOBHIiCTh J0
YTBOPEHHS iMYHHMX KOMIJIEKCIiB aHTUTEH—AaHTUTIJIO,
HEIOCTaTHIO (hyHKIIOHAJIbHY aKTUBHICTh Makpodaris
MO BiHOLLIEHHIO 10 iX eliMiHallii, a TAKOX MEeBHY YyT-
JIUBiCTh 10 HEDPUTOTEHHUX LITAMiB CTPENTOKOKIB, 1110
Moxe cripusiti po3sutky I'H [7, 27].

Hami pocnigkeHHsI mokasajiu JOCTOBipHE IiJ-
BUILEHHS CUPOBAaTKOBUX PiBHIB MpPO3amajbHOr0 MO-
HOLIMTApHOro XeMoTakcuyHoro nporeiny (MCP-1) y

16 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKMIN XYPHOA HEPPROAOTTT TO Aianizy N24 (60) 2018



Ukrainian Journal of Nephrology and Dialysis, 4 (60)’2018

Original Papers

xBopux Ha XI'H, HC 3 HagBnictio HLA-BS8 [28], w0
MOXe OYTU OJJHI€I0 3 TPUYNH OMTMUCAHUX BUILIE OCOOIU-
BOCTEM OT0 3B»5I3KiB 3 Pi3HUMU MATOJIOTISIMU.
BcTraHoBiieHi acouwialii Mixk HaliOiIbLI momMpe-
HuMU 3axBoptoBaHHssMu Hupok (ITH ta TH) i HLA
JIO3BOJISAITh BUSIBISATU TPYNU MiABULIEHOTO PU3UKY Ta
BUKOPUCTOBYBATH [IJII IPEBEHTUBHUX TEPATIEBTUYHUX
3ax0/liB, MepcoHidikoBaHOI Tepamii y pa3i pO3BUTKY
3aXBOPIOBaHb, 4 TAKOX MPOTHO3YBAHHS iX Mepeobiry.

BucHoBku. 3a ananizom ¢enoruris 384 Hedpo-
JIOTIYHUX TALli€EHTIB YKpPaiHChKOI Momysiii BU3HA-
YeHi:

1) anTurenu-npoBokatopu (Al0, All, Bl4, BI6,
B17) ta mporexktopu (A2, B21, B35, B40) I1H;

2) aHtureHu-npoBokatopu (A23, A24, A28, A29,
B8, B38, B41, B44, DR1, DR4, DRw52) ta mnpo-
tektopu (B12 ta B16) XI'H, HC;

3) anrtureH B16 € nmposokatopom ITH, ame nmporek-

topom I'H, a BimHOCHMII pU3UK TIIOMEpyIoHeD-
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Abstract. The aim of our study was to examine the relationship between nutritional
status (NS) in patients undergoing continuous ambulatory peritoneal dialysis (CAPD)
and dialysis-related factors.

Methods. 105 patients who were treated by CAPD were included in this observational
study. To assess the NS we determined the level of serum albumin, body mass index
(BMI) and subjective global assessment (SGA). The study was carried out in two
stages. At the first stage of the work PD patients’ nutrition status was examined. For
further analysis, the patients were divided into four groups according to the condition
of the NS: the first group (n = 54) consisted of patients without disturbance of nutrition,

the second (n = 27) with mild nutrition disorders, the third (n = 13) - with an average
degree and the fourth (n = 11) with a severe degree of malnutrition. At the second stage
of the work specialty of the nutritional status and residual renal function, frequency of
PD-peritonitis, transport characteristics of the peritoneum were studied.

Results. Nutritional disorders were observed in 54 (51.4 %) patients. A mild
malnutrition was diagnosed in 28.7 % of patients, medium and severe in 12,38 %
and 10,48% of patients, respectively. Parameters of NS, except BMI, were higher in
patients without nutrition disorders (ND) comparing with the patients who had it. RRF
was higher in patients without ND; but anuria was observed practically in all patients
with severe ND. We receive direct relationship between the level of serum albumin
and RRF (r = 0.53; p <0,001), and SGA and RRF (r = 0.52; p <0,001). Number
of PD — peritonitis was lower in patients with normal NS and the highest in patients
with severe ND. Strong correlation between the level of serum albumin, SGA, and
the frequency and duration of peritonitis was established (r = - 0.59; p<0,001 and
r=-0.59; p <0,001 respectively). High transport characteristic of peritoneum was
associated with lower degree of serum albumin and SGA (p <0,001). There was no
relationship established between SGA, serum albumin, BMI, age, duration of CAPD
treatment, gender, and main nosology.

Conclusions: Thus, ND were diagnosed in more than 50% of the examined patients.
ND were associated with reduce of RRF, frequency and duration of PD-peritonitis,
high transport characteristics of the peritoneum. There was no correlation between level
of serum albumin, SGA and gender, duration of CAPD, main nosology and age. BMI1
did not have correlation with any parameters. The received data testify the necessity
of constant monitoring of laboratory and functional parameters of the nutrition status.

Key words: peritoneal dialysis, nutritional status, subjective global assessment,
residual renal function, peritonitis.
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1.0O. dymap', A.1O. IlIumosa?, I. M. lidpic', M.O. Manacaes’

®daKkropu, acoliiioBaHi 3 HyTPULiHUM CTATYCOM XBOPHX HA XPOHIYHY
xBopoOy Hupok V]I crazii, aKi JiKyl0TbCSl NOCTiiiHUM aMOYJIATOPHUM
MepPUTOHEATbHUM Aia1i30M
lepxaBHa yctaHoBa «IHcTuTyT Hedponorii HAMH VYkpainu», M. Knis, Ykpaina

2KUiBCbKUI MiCBKUI HAyKOBO-TIPAKTUYHUIA LIeHTP HedpoJorii Ta miamizy, M. Kuis, Ykpaina

Pe3tome. Memoro pobomu 6y10 eueuumu 63aemo36 330K nopyutenv Hympuyitinoeo cmamycy (HC) y xeopux, sxi
nepebysaroms Ha AIKY8AHHI NOCMILIHUM AMOYAAMOPHUM NePUMOHeANbHUM 0iani3oM i3 3aNUUKO080I0 (YHKUIEID HUDOK
(3DH), wacmomoro enizodie nepumonimy, MpaHCNOPMHUMU XAPAKMEPUCMUKAMU O4ePeGUHU, A MAKONC OCHOBHOI
Ho3o0n0¢2i€t0 (npuuunoro XXH), demoepapiunumu xapakmepucmuxamu (cmammro, 8ikom), mpueaticmr AiKy8aHHs no-
cmiliHum ambyramopuum nepumoreanvuum dianrizom (IAILI).

Mamepianu i memodu: Y obcepsauiiine o0Homomenmue docaioncenHs: 6yro eéxaroueno 105 xeopux na XXH VI
cm., saki aikyeaaucsa IAILN. 3 memoro oyinku HC eusnauanrucs pisensv cuposamioeoeo arvOyminy i indexc macu mina,
surxopucmosysanracs CIO. locaioxcenus npogedero 6 dea emanu. Ha nepuomy emani y I1J[-xeopux 6yao eueuerno HC.
s nodanvuioeo ananizy xeopi 6yau po3oineni Ha yvomupu epynu 8ionogiono do cmarny HC. Ilepuy epyny (n = 54) ckaa-
AU X80pI 6e3 nopyuleHHs Xap4yeauHs, opyey (n = 27) - 3 neekum cmynerem, mpemio (n = 13) - i3 cepednim cmynenem,
i uemeepmy (n = 11) - 3 6axckum cmynenem nopyuients xapuysanus. Ha dpyeomy emani pobomu nposedeno euguenns
ocobausocmeil HympumueHo2o cmamycy 6 3anexciocmi 6id 3@ H, uacmomu ma mpuganocmi I1/]-nepumonimie, mpan-
CHOPMHUX XAPAKMEPUCMUK 04epPesUHU.

Pesyromamu: Ananiz napamempie HC 003601u6 koncmamygamu, w0 NOpYueHHs Xap408020 CHAMYyCy GUsBAEHO
vy 54 (51,43%) nauicumis. Jleekuii cmyninb Hedocmamuocmi xapuysanus diaeznocmogarno y 28,57% xeopux, cepeouiii
ma eaxckuii -y 12,38% i 10,48% xeopux, sionosiono. Ioxaznuxu HC, 3a euxaouenusm IMT, 6yau docmogipHo eu-
WUMU Yy X60pUX be3 nopyuieHb Xapuy8aHHs 8 NOPIGHAHHI 3 Xe0pumMuU, 8 AKUX KoHcmamosano mi uu inuti nopyuenns HC.
Ananoeiuni dani 6ynr0 ompumano i npu ananizi 3O H e 3anexncnocmi id HC: nokasznuxu 3O H b6yau Haliguuumu y Xeopux
6e3 HympumueHux po3nadie, aHypis maia micye y nepeeaxdcHoi Oinbulocmi Xeopux 3 eaxckum cmynerem nopyutenus HC.
Bcmanosnaeno nassnicms npsamoeo cepedHv020 36°a3Ky Mixc nokasnukom 3PH i pignem cuposamkogoeo anbOyminy (r
=0,5294; p <0,001) ma CIO ( r = 0,5242; p<0,001). Ilumoma eaea enizodie /] — nepumonimy 6yra HaiHUMCHOIO y
xgopux 3 Hopmarvhum HC ma naiibinbwor y xeopux 3 eaxckum cmynerem nopyuwens HC. Busgreno nHasenicms 00-
CMOBIPHO20 360POMHO20 38 3Ky MidC MPUBANICIIO NePUMOHIMI8, pieHeM cUpo8amK0602o arbdyminy kposi ma CIO (r
=-0,5941; p<0,001 ma r = -0,5889; p<0,001, 8ionogiono). Bucoki mpancnopmui xapakmepucmuxu o4epesunu aco-
Yi08aAUCS 3 HUMICHUMU NOKA3HUKAMU cuposamkogozo arvbymina ma CIO (p <0,001). He écmarnoéaeno docmogipnozo
38’a3ky mioc napamempamu HC ma sikom, mpusanicmio nikyeanns ITAIIJl, cmammio, a maKodic 0CHOBHOK HO30102I€l0.

Bucnoexu. Taxum uunom, mi uu iHwi NOPYUIeHHS HYMPUMUBHO20 cmamycy diazHocmogaro Oinvut, Hixne y 50%
obcmedcenux navienmie. Hympumueni nopyuieHHs: N08 13aHI 3i 3HUNCCHHAM 3AAUUWKO080I QYHKUYII HUPOK, 4ACMOMmMOi0
ma mpuganicmio nepumoHimia, 8UCOKUMU MPAHCNOPMHUMU Xapakmepucmukamu ovepesunu. He ecmanoeneno 36’a3ky
MidC napamempamu HympumueHux nopyuieHs 3 8ikom, cmammio, mpueanicmio IAILI, a maxoxc npuuunoro XXH. He
8us61eHO Heo0H020 36 3Ky Minc IMT ma euweskazanum nokaznuxamu. Ompumani dani ceiouams npo HeobXiOHicMb
nocmiiiHoeo MoHimopuHey aabopamopHux i pynKuionanrvHux nokasnuxie HC.

KniouoBi ciioBa: nepumoneanvruii dianiz, HympumueHwlil cmamyc, cy6’eKmugna 2100a1bHa OYinKa, 3a1UK08A
@YHKUis HUPOK, nepumoHim.

Bceryn. Cranom Ha 01.01.2018 poky, 3a maHu-
mu HauioHanbHoro peectpy xBopux Ha XXH, meto-
noM TT]1 nikyrorbcsa 886 XxBopux, 11O CTaHOBUTH 9,6%
y ctpykrypi H3T B Ykpaini [1]. 3a nanumu Sakaci T.

IlTumoBa Anna IOpiiBHa
annadializ89@ukr.net

BUXKMBAaHHS METOAMKY Malixe y TIOJIOBUHU XBOPUX 00-
MEXYEThCS JIMILE 5 poKaMU Ta, BiANOBiAHO, TOTpedye
3Minu MoganbHocti H3T [2]. 3a3HayeHe CBiguuTh PO
aKTyaJIbHiCTh MpPOOJEMU TOKpalleHHSI BUKMBAHOCTI
Metoauku I1J1, To6To IMOBIpHOCTI 30epekeHHs oro
aeKBaTHOCTI MPOTSTOM OUIbII TPUBAJIOIO Yacy ITicis
iHiLianmii.

He meHII akTyallbHOIO € i TpobJieMa BUXKMBAHOC-
Ti xBopux Ha XXH V]I crT., 9Ki JiKylOTbCS MOCTiHHUM
aMOyJaTopHUM TNepuToHealbHUM nianizoMm (ITATTJ)
[3]. Onnieto 3 mpuuMH, 1110 TOTIPIYIOTH Mepedir XXH
V]I ct. y xBopux, ki aikytorbcs [TAITl € po3Butok
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6inkoBo-eHepreTuuHoi HepoctaTtHocTi (BEH) [3, 4].
3a manumu jgiteparypu BEH nasgBhHa y 18-56 % xBo-
pux, ski gikytotrscs [TAIT. Tlpu nboMmy pe3yabraTu
JOCHiIXEeHb KOHCTATYIOTh, 1110 YaCTKa JIEFKOTO CTyIe-
Hs1 ctaHOBUTB 30-35 %, Baxkoro - 8-17 % xBopux [2,
4]. 3a nanumu Naeeni A. cTaH XapuyBaHHSI € OTHUM
i3 He3aJIeXXHUX TPOTHOCTUYHUX (PAaKTOPiB 3aXBOPIOBA-
HOCTi, KOMOpOigHOCTi Ta cMepTHOCTI [1JI—xBopux [5].
IMopyreHHsT HyTpULIIHHOTO cTaTycy y xBopux Ha XXH
MaloTh pi3HE MOXOMKEHHS. JIOCTaTHBO YaCTO BOHU Hi-
arHOCTYIOThCSI O€3MOCepeIHbO Ha MOYATKY JiKyBaHHS
H3T, ta MOXyTbh OyTH HACHiAKOM, SIK TPUBAJIOi MaJlo-
OiTKOBOI Mi€Ti, TaK i TPUBAJIOIL Mii YpEMiUYHUX TOKCU-
HiB. Haiibinbim BU3HaHUMU (PaKTOpaMU, SIKi MOXYTh
CYINPOBOIKYBAaTU HYTPUILiMiHI po3naayd B 3a3HauyeHii
MOMYJISLIl XBOPUX, € 3aTUIIKOBA (DYHKILisI HUPOK, Yac-
ToTa Ta TpuBadicTh I1Jl - MEepUTOHITIB, TPAHCMOPTHI
XapaKTEePUCTUKU OYEPEBUHM, HASBHICTh I[YKPOBOTO
niabeTy, MOXWINI BiK, TOLIO.

PexxuM nianizy - TeMa, sika He Tepectae OyTU ak-
TYaJIbHOIO TIPOTSATOM YChOTO Yacy HOro BUKOPUCTAHHS
B KJIIHIYHi MTpakTUlli. 3a JAaHUMU Pi3HUX IKepes M-
ITPYHTSIM JJI1 3MEHIIIEHHS KPAaTHOCTi CeaHCiB reMoia-
JIizy a00 BUKOPUCTAaHHSI MEHILIUX JO00OBUX 00’€MiB Ta
MEHILIOI KPATHOCTI Mpoueayp NMpHU JiKyBaHHI MePUTO-
HeaJbHUM Jiali30M € HasBHICTh BaroMOi 3aJIMIIKOBOL
dynkuii Hupok ( 3®H) [6].

OcTaHHiIM YyacoM Bce Oifiblilie yBaru NpuaiIseThCs
3®H y nauieHTiB, sKi JKYIOTbCS Miali3HUMU METO-
JNamu HUpKoBoi 3aMicHoi Teparnii (H3T). I ue € noriu-
HUM, aJke HasiBHI JOCJiIXEHHS Ta HAayKOBi poOOTH,
IO MiATBEPIKYIOTh BaXJIUBICTh YIOBUTbHEHHS TEMITiB
sHmkeHHs 3MPH y mamieHTiB, SIKi JIKYIOTbCS METOmA-
mu H3T [7].

Pobotu, mnpuCBSIYEHI BUBUEHHIO MOKpAIEHHS
sgkocTi H3T aeMoHCTpYyIOTh BaXJIMBICTb 30epekeHHs
LIK® > 2mn/x8/1,73 M2 e Binnosinae 3PH, npu
SIKili TOCTOBIPHO 3HUXXYETHCS CMEPTHICTh i MOJIMIILY-
€TbCS SIKICTh XUTTS. [lalieHTU 3 BUIIUMU MOKA3HU-
kamu 3®H MaloTe Kpammii KOHTPOJIb apTepiaabHO-
ro TUCKY, MEHIIy YacTOTy TOCHiTaki3auiil, Kpaiui
KOHTpOJIb Tiaparanii [7, 8, 9].

3a nanumMu Wang A. Ta cHiBaBT. BXXUBaHHS IO-
XKUBHUX MiKPOEJIEMEHTIB, B TOMY YMCJIi BOOOPO3YNH-
HUX 1 XUPOPO3UYMHHUX BiTaMiHiB i iHIIMX MiHepaiB,
TakoX 3ayexuth Bim ctynenst 3OH. ¥V ubomy mocii-
JIKEHHI JiaJli3HUIA KJIIPEHC CEYOBUHU PO3IJISAAETHCS
SIK OKpeMU i (hakTop, SIKUIA HE BUSIBUB KOJTHOTO He3a-
JIEXXHOTO 3B’SI13KY 31 CTAHOM XapuyyBaHHS, 110 OYB OLli-
HEHU 3a 1OTTOMOTI010 Cy0’ EKTUBHOI INI0OATBLHO1 OLIiH-
KU Ta JieTapHuX mogeHHuKiB, Touo [10]. Lle € goka-
30M TOrO, IO HUPKOBUIA Ta MEPUTOHEATIBHUMN KITipeHC
MaloTh nUdepeHIiiiOBaHU BIJIMB Ha CTaH XapyyBaH-
Hs [1[1-xBopux [8].

Otxe, Maiixe BCi JOCTiAXEHHS, 1110 OyJIu mpoBe-
neHi B monyJsiii xeopux Ha XXH V]I cT., sKi TiKyOTb-
CS TEpUTOHEATIBHUM Aiani3oM MPOAEMOHCTPYBaIH,
mo 36epexkeHa 3PH 3pailicHIOE 3HAYHWIT TTO3UTUBHUIMA
BIUJIMB Ha BUXKWBAHHS TMAlli€EHTIB i ii BTpaTa HE MOXe
OyTU ULJIKOM 3aMiHEHa 30iJIbIIEHHSM J03U MEePUTO-

HeaJbHOTO mianidy. Hacras yac ycBimomuTu, mo 3®H
€ JyKe LUiHHMM TapaMeTpoM IJis TMali€HTIB, sSKi Jii-
KytoTbes gianizHuMu Mmetonamu H3T i € BaxiauBum
MPOBEAEHHS 3aXO0[iB CIPSIMOBAHUX Ha ii 30€peXeHHS
micig nmoyatky JikyBaHHS MetogaMu H3T. OcobauBoi
yBaru morpeodye 36epexkeHHs 3MH y [1/1-mamieHTiB.

IlepUTOHIT € HalyacTIlIUM YCKJIaAHEHHSM TpU
JIiKyBaHHi mepuToHeanbHUM miamizom [11]. IMocriiine
BIOCKOHAJIEHHS TEXHiKM MEPUTOHEATbHOIO [Miali3zy
JIO3BOJIAJIO CYTTEBO 3MEHIIUTUA YAaCTOTY TMEPUTOHITIB
(3 1 enmizony y 5 — 10 mic. go 1 enizony y 18-24 wmic.),
OIHAK OCTaHHI 3aTMILAI0ThCS HABAXIMBIIIUM iH(DEK-
LiAHAM SITPOTEHHUM KOMODPOiAHUM CTaHOM, MAalOTh
HECMPUSTIUBUIA BIUIUB Ha BJIACTUBOCTiI OUEPEBUHU Ta
B 3HAUYHil Mipi BU3HAYAIOTh HE TiJIbKU MOXJIUBICTh BU-
KOPHUCTaHHSI METOy, ajie W BUXUBaHHs xBopux [12].
YacroTa NepuUTOHITIB, BiAMOBIAHO 10 OCTaHHiIX PEeKO-
MeHaalii ywieHiB KoHcynbTaTUBHOTO KOMiTeTy Mix-
HapOJHOI0 CYCIiIbCTBA TEPUTOHEATBLHOIO Jiaji3y
(ISPD) 3 iH(exk1iil, moB’sI3aHUX 3 MEPUTOHEATbHUM
nianxizoM, He TTOBMHHaA TiepeBuulyBatu 0, 67 B pik. ¥
JIoCHiIXeHHi, sike Oyno npoBeaeHo Boudville N. 6yno
BCTAHOBJIEHO, 110 Jiajli3HUI MEPUTOHIT YacTille BU-
HUKA€E Y XBOpUX 3 MOPYLIEHHSIM HYTPULIHOTO CTa-
tycy [11]. 3rigHO pe3yabTaTiB LbOIO JOCIiIXEHHS
HU3bKi 6aJ11 cy0’€KTUBHOI [NTO0ATBHOI OLIIHKY MOXYTh
OyTu MapKepoM MNpPOTHO3YBaHHSI BUHWUKHEHHs [1]1-
acouiioBaHux neputoHiTiB. [IpoTe 3a pesyabraTamu
IHIIUX AOCHIMXEeHb MOBENEeHO, 10 caM MEPUTOHIT €
OHI€I0 3 MPUYUHU HYTPULIMHUX MOPYIIEHb, OCKiJIb-
KW MOTO mepedir CympoBOAXKYETHCS 301IbIIEHHSIM J10-
00BoOi1 BTpaTu Oijka B 2-3 pa3u, 1110 HEraTUBHO BILJIMBAE
Ha HyTpULiiHUI cTaTtyc XxBoporo [12]. | HacaMKiHellb,
JIOBEJEHO, 1110 Oijb y XWBOTi, AMCTIENTUYHI pO3JIaau,
110 BUHMKAIOTH Mif] Yac 3anMajbHOTO MPOLECY OUePEBU-
HU, TOTIpILIYIOTh alleTUT Ta, BiAMOBIAHO, HAAXOIXKEH-
Hs O1JIKa Ta iHIIMX MOXUBHUX pedyoBuH 3 ixero [13].

3a pesyabTatamu gociaimkeHHs Guan Li BcTaHOB-
JIEHO, 110 «CEPEAHBOBUCOKI» Ta «BUCOKi» TPAHCIOPTHI
xapakTepuctuku ouepeBruHU (TXO) moB’g3aHi 3 OUIbII
HU3BKUMU MOKa3HUKAMU CUPOBATKOBOTO aJIbOYMiHY,
MiABUILEHHSM piBHS C-peakTUBHOIO OiIKY Ta HUXKYU -
MM 6anaMu cy6’eKTUBHOI T106anbHOT orinku [14]. Liu
Y. BBaxae, 110 BUCOKA KOMOPOiAHICTh OiJIKOBO-eHEP-
TETUYHOI HETOCTATHOCTI Ta BUXiAHUI PiBEHb BUCOKUX
TXO MmaioTh TicHUI B3aeM03B’5130K [15].

IcHylOTH pOOOTH, SIKi A€MOHCTPYIOTh, IO OCO-
6u JiTHBOTO BiKy (cTapime 67 poKiB), sIKi OTPUMYIOTh
aikyBaHHs1 TTAITMl Ginblu CXWUJbHI 10 HYTPULIMHUX
posnaniB [16]. 3okpema, Dinorah Carrera-Jiménez, y
CBOEMY AOCJiIKXEHHIi, 1110 OyJI0 TpoBeJeHO B MeKculli,
B paMKax sgkoro 0yJjio obctexxeHo 27 xsopux Ha I[TATTI,
Mifila BUCHOBKY, 1110 JaHAa KaTeropisl XBOpUX OUTbII
CXUJIbHA 10 TAaCTPOiHTECTMHAJIbHUX MOPYIIEHb, SKi
MPU3BOIATh 10 HyTpuULiitHUX posnani [17]. BoaHo-
yac, Abdu A. y noaioHomy npociaimkeHHi ITJI—xBopux
OTpUMAaB MPOTWIEXHi JaHi. 3TiTHO pe3yabTaTiB HOro
JOCHiIXKEHHS HYTPUILLiiHI MOPYIIEeHHS OyJIu BUSIBICHI
Maiixe y nojsoBuHu I1JI XxBopux He3anaexXHO Bia cTaTi
Ta BiKy [4].
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IonibHa HeoMHO3HAYHA CUTYALlisl CIIOCTEPIra€Th-
cs iy NUTaHHI 3B 43Ky MiX HyTPULIMHUMU po3aagaMu
Ta HasBHICTIO L[yKpoBoro aiadety. 3okpema, Ploumis
Passadakis cTtBepaxye, mo xBopi Ha LIJI, sKi JTiKyrOTb-
cs1 TTATTJL 6inbl CXUabHI 10 NOPYIIEHb HYTPULIIMHOTO
crarycy. ABTOp TMOSICHIOE, 1Ie¢ TUM, 1110 AaHa KaTero-
pist XBOpMX Mae€ Oiiblili BTpaTu OilKy 3 Mpolieaypolo
ITATI [18]. TTpoTre maHa rimoTe3a He 3HAWILIA Tia-
TBEPIKEHHS B iHIIMX poOOTaXx.

Otxe, 3 OTJIs1ly Ha BUILEBUKIIAEHE, CTAE 3PO3Y-
MiJIUM, 110 HA CHOTOMHI HE iCHY€ 3araJlbHOBU3HAHOI
TOYKH 30pYy, 1010 (HAKTOPiB, SIKi CIPUSIOTh PO3BUTKY
HYTPULIIHHUX po3yafiB. ToMy faHe MUTaHHS MOTPEOYeE
MOJAJIBIIIOTO BUBYEHHSI.

Meta poOOTH: IOCTIINTH 3B’SI30K IOKA3HUKIB
HC y xBopux, sxki Jikytotbes TTATIl 3 3a1UI1IKOBOIO
(yHKIIi10 HUPOK, YACTOTOIO Ta TPUBAJICTIO €Mi30MiB
MEPUTOHITY, TPAHCIIOPTHUMU XapaKTEPUCTUKAMU
0YEPEBUHU Ta iHIIUMHU (haKTOPaAMHU.

Marepian ta meroau. o obcepBaliiiHOro oj-
HOMOMEHTHOI'0 JOCHiIXeHHs Oyjao BkiawoueHo 105
xBopux Ha XXH V ]I cT., ki oTpuMyBaiu JiKyBaHHS
ITAITA B KuiBcbKOMYy MiCbKOMY HAayKOBO-TPAaKTHY-
HOMY LIEHTpi HedPpoJIorii Ta Aiai3y, 10 € KIiHIYHOIO
6azoro [epxaBHoi ycraHOBU <«IHCTUTYT Hedposorii
HAMH Vxkpaiuu» 3 BepecHs 2014p. no kBiteHb 2017
poky. CepemHiii Bik xBopux ckiaB 52,9 *+ 3,5 poxis,
yoJsioBiku ctaHoBuu 50,5% (53 xBopux). B cTpykTypi
XXH V [ cT. GiAbIIicTh CTAHOBWIM MALliEHTU 3 JIO-
MepyJoHeppuToM — 63 ocodu. Y 24 nauienris XXH V
CTajlii pO3BUHYJIACS Ha TJIi IlYKPOBOTO Aiadety,y 9 - gk
HacJi0K ceyokam’siHo1 xBopoobu. [TpuunHoio XXH V
J cT. y 9 xBopux Oyau iHIIi ypaxeHHs. IluToma Bara
XBOpHUX B 3ajiexkHocTi Big npuunHu XXH V [] cT. mo-
JlaHO Ha puc. 1.

e

9%-

60%
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® [nomepynoHedput

® [liabetnyHa Hedponartis

Puc.1. Xapakrepuctrka xsopux Ha XXH V]I cT. 32
HO30JIOTITHOI0 (POPMOIO 3aXBOPIOBAHHS

VYV nocnimxeHHi DOTpMMaHi IpaBuia Oe3MeKu
Mali€HTiB, 30epexkeHi mpaBa Ta KaHOHU JIIOACHKOI
TiTHOCTI, a TaKOX MOpPaJbHO-ETHUYHIi HOPMU Y Bin-
MOBiAHOCTI 10 OCHOBHMX IoJjoxeHb GSP (1996 p.),
KoHBeH1il Pagu €Bponu npo mpasa J0gUHU Ta 06io-

meaunuHy (Bixm 04.04.1997 p.), I'enbciHChKOI nexka-
pauii BcecBiTHBROI MegWUYHOI acolialii Mpo eTWYHi
MPUHLMIN MPOBEACHHS HAyKOBUX MEAWYHUX TOCIHi-
JUKEHb 3a ydacTio JoguHu (1964-2008 pp.) i Hakasy
MO3 Vkpainu Ne 690 Big 23.09.2009 p. (3i 3miHamu,
BHeceHUMH 3rimHo 3 Hakazom MO3 Ykpainu Ne 523
Big 12.07.2012 p.), €TUYHOTO KOAEKCY BUEHOT0 YKpa-
iHu (2009 p.).

JlocnimxKeHHs TIpoBeaeHo B nBa etanu. Ha mep-
LIOMY eTari JOCTiAXEHHS, Ha MiACTaBi aHali3y KIiHi-
KO-J71a00paTopHUX (iHAEKC MAacH Tijla Ta piBEHb CUPO-
BaTKOBOTO ajqbOyMiHy) Ta (PyHKIIiIOHATbHUX METOMiIB
(CT'O, nietapHi 1IONEHHUKHW) OLIiIHKU OYJI0 BU3HAUE-
HO HYTPUTUBHUI cTaTyc manieHTiB [2]. Jus moganb-
1IOTO aHaJlizy XBOpi OyJu poO3MOJijJieHi Ha YOTUPU
IPYNU BiAMOBIIHO CTaHY Xap4yOBOTO CTATyCy: MEPLIY
rpyny (n=54) ckjanu xBopi 6e3 MOpylIeHHS Xapuy-
BaHHS, A0 ApYroi rpynu (n=27) OyJu BKIIOYEHHI XBO-
pi 3 JIETKUM CTYMEHEM MOPYLIEHHS XapuyBaHHS, 10
TpeThoi (n=13) — 3 cepeaHiM CTyleHeM, Ta YETBEPTY
rpyny (n=11) ckJtasu XBOpi 3 BaXXKUM CTyIIE€HEM MO-
DPYLIEHHS XapuyBaHHS.

Ha apyromy eramni po60oTH NpoBeJeHO BUBYESHHS
0COOJUBOCTEN HYTPUTUBHOTO CTATYyCy B 3aJI€KHOCTI
Bim 3®H, yacrotu Ta TpmBanocti [1/l-TIepuUTOHITIB,
TPAaHCIIOPTHUX XapaKTEPUCTUK ouepeBUHU. [ocii-
JIDKEHO HasIBHICTb B3a€MO3B’SI3KYy MiX Jlabopatop-
HUMHU Ta (PYyHKIIOHAJBbHUMU TMOKAa3HUKAMU HYTPU-
TUBHOTO CTATYyCy XBOPUX Ta 3IUIIKOBOIO DYHKIIIEIO
HUPOK, YacTOTOol Ta TpuBaticTio IIJl-mepuToHITiB,
TPAaHCITOPTHUMMU XapaKTEPUCTUKAMU OUYEPEBUHU, Je-
MoTrpadiYHUMU XapaKTepPUCTUKAMU XBOPUX, MPUUYU-
Howo XXH V ]I cT.

CratuctuyHa 00poOKa Ta MaTeMaTUUYHUIA aHai3
pe3yabTaTiB AOCHiAXEHHS 3AiACHIOBABCS MPOBEIEH-
HSIM OOYMCJIEHHS BiIHOCHUX Ta CEpPEIHiX BEJUYUH,
KpUTEPIiiB iX TocTOBipHOCTI. BukopuctoByBanuch 3a-
raJbHONMPUWHSATI Y BapialliiiHili CTATUCTULII KpUTEPiii
Cr’roneHTa (32 YMOB HOPMAaJIbHOI'O PO3IMOJiny), He-
napametpuuHuit U-kputepiit ManHa-YiTHi (3a yMOB
pO3MOJiJy MOKAa3HUKiB, BIIMiHHOTO BiJ, HOpMaJbHO-
ro), 2. PizHuIs BBaxanacs MOCTOBipHOIO MpU piBHI
3Hayumocti p <0,05. KopensuiliHuii aHati3 mpoBo-
JWIN 3 pO3paxXyHKOM KoedillieHTy JiHilAHOI Kopes-
uii [TipcoHa (r).

Bci ogepxaHi uudpoBi gaHi onpalibOBaHO 3 BU-
KOPUCTAaHHAM CyYaCHUX METOAIB BapialliiiHO1 cTa-
TUCTUKU 32 JOMOMOIOI0 MAKETy CTATUCTUYHUX MPO-
rpam STATISTIKA for Windows 10,0.

Pe3yabTaT. AHami3 MOKa3HUKIB XapuoOBOTO CTa-
TyCy OOCTEXEHUX XBOPUX 3a KJIiHIKO-1a00paTOPHUMU
Ta GyHKIIOHAJTbHUMU METOJaMU JOCTiI>KEHHS MoAa-
HO y TaoOu. 1.
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Tabauys 1
IToKa3HAKH HyTPHTHBHOTO CTATYCY 00CTEKEHNX XBOPHX

be3 Jlerkuid Cepenniit Baxkuit
IToka3Huku NOpyIIEHb CTYMiHb CTYNiHb CTYNiHb P-P, P,-P, P.-P, P-P,

(n=51) (n=30) n=13) (n=11)
ATHOYMiH 41,4425 |33,8440,64 | 27,2+1,48 | 20,7+1,4 | <0,001 | <0,001 | <0,001 | <0,001
KpPOBI, T/
CrIO, 6amm 6,9£0,04 5,55+0,3 4,18%0,8 | 1,18%0,46 | <0,001 | <0,001 <0,05 <0,001
IMT, kr/m? 23,5£3,41 | 22,7+1,89 | 20,4+£2,05 | 19,2%3,2 0,3262 | 0,2371 0,4981 0,2851

AK 1eMOHCTPYIOTh JaHi TabJULIi MOPYIIEHHS Xap-
YOBOTO cTaTycy BUsBIeHO Y 54 (51,43%) xBopux. [1pu
IIbOMY JIETKWAM CTYMiHb HEOOCTATHOCTI Xap4yyBaHHS
JiarHOCTOBaHO y 28,57 % XBOpUX, CEpPeNHill Ta BaXXKKUA
-y 12,38 % ta 10,48 % xBopux, BimmosinHo. B wino-
MY MapKepHd HYTPUTHBHOTO CTaTyCy, 3a BUKIIIOUCH-
HaM IMT, XxBopux 3 MOPYILIEHHSIM XapuyBaHHS, Oyiau
JIOCTOBIpHO HUXXYMMU, HiX XBOpUX 0€3 HYTPULIIMHUX
po37nafiB, MOKAa3HUKM SIKUX MAaKCMMaJbHO HAOJMXEHi
IO IIJTBOBUX 3HAYeHb. 30KpeMa, BMiCT CHPOBATKOBOTO
aJTbOyMiHy, CYpOTaTHOTO MapKepa XapuoBOTO CTaTyCy,
y 00CTeXXeHMX XBOPUX KOJIUBABCS B miama3oHi Big 20,7
r/n no 39,8 /1 Ta OyB HATHKYMM 32 HasIBHOCTI BaX-
KOTO CTYIICHIO HYTPUILIIMHUX pO3JIaIiB.

Cepen 0oO6CTeXEHUX XBOPHMX, aHypis, Ta, BiIMoO-
BinHo 3®H (IHK®) 0 mi/x8/1,73 M? mana Micue
y 23 xBopux. AHaJi3 B TpyNax XBOPUX 3 Pi3HUM CTYyTIE -
HEM TOPYIIEHHS XapuyBaHHS JO3BOJUB BCTAHOBUTH,
mo moka3sHuK 3@ H O0yB 10CTOBipHO BUIINM Y XBOPUX
6e3 mopymeHHs xapuyBaHHs (p<0,001) B mopiBHSH-
Hi 3 XBOpUMM iHIIUX TIpyn. JIOCTOBipHi BiAMiHHOC-
Ti, TAKOX BCTAHOBJIEHi, MiX XBOPUMMU 3 JIETKUM Ta
BaXXKUM CTyTIEHEM MOPYIIEHb HYTPUTUBHOTO CTATYCY
Ta cepenHiMm i Baxkum (p<0,005; ta6.2). HaiiHmx-
yi mokasHukn 3M®H KoHcTaTOBaHO B TPYIIi XBOPUX
3 BaXKWUM CTyNEeHEM TIOPYIIEHHS XapuyoBOTO
cTartycy.

Tabauys 2

IToka3unku 3aamMmKkoBoi (pyHkuii HUpoK y I1/] —xBopux B 3a71€2KHOCTI BiJl CTyneHs HyTPUIIAHUX pO3JIaiB

be3 Jlerknit | Cepenniii | Baxkmii
ITokaznuk NOpylieHb | CTYMiHb CTYILiHb crymine | P-P, | P-P, | P,-P, | P-P, | P-P,
(n=51) (n=30) (n=13) (n=11)
2
?Dq/;l_{i_’SMS)/XB/I’BM 5,024+3,02 | 2,124£0,9 | 1,2£0,5 |0,02+0,06 | <0,005 | <0,05 |<0,005 | <0,005 | <0,005

Ilopganpmnii aHanai3 MOKa3HUKIB HYTPUTUBHOTO
cratycy Ta 3®H, 103BOJMB BCTAaHOBUTH HasIBHICTh
IOCTOBipHOTO MO3UTUBHOTO CEPEOIHBOTO KOpEIsi-
LifAHOTO 3B’S3KYy MiX BEJIMYMHOIO 3a3HAYEHOTO IT0-
Ka3HUMKa Ta piBHEM CHUPOBATKOBOro aJibOyMiHY,
Cro.

40,7
39,2
37,7
36,2
34,7
33,2

31,3

29,3

25,9

PiBenb CHPOBATKOBOrO aIbOyMiHa, r/i

23,6
22,1

r=0,5294, p <0,001

-2 0 2 4 6 8 10 12
3®H, mu/xs/1, 73 m?

Puc. 2. B3aemo3s’si30k mixk 3MH T1a piBHEM
CHUPOBATKOTO aJbOyMiHYy.

SIK HAOYHO MEMOHCTPYE PUCYHOK 2, YMM BUIIUM
OyB BMiCT aJIbOyMiHYy B CUPOBATLIi KPOBi, TUM BUIIOIO
oynu moxaszauku 3OH (p<0,001).

AHaJoriyHi pe3yabTaTd OTpMMaHI i MpU aHamisi
3B’g93Ky MixX mokasHukoMm CI'O ta 3PH ob6crexeHux
xBopux (puc. 3.; p<0,001).

8

7

6

wn

Cro, 6am
S

w

r=0,5242, p <0,001

-2 0 2 4 6 8 10 12
3®H, mu/x8/1,73m?

Puc. 3. Kopensuiitanii 38’130k Mizxk 3OH

Ta nokasHukamu CI'O.
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[TpoTsiroM TepMiHy CIOCTEPEXEHHS BChOTO 3ape-
€CTPOBAHO 78 BUMAJKiB MEPUTOHITY, IO MaJIU Miclle

y 47 xBopux Ha XXH V ][I craxii, ski aikyBanucs T1]]
(Tabnuug 3).

Tabauys 3
KinbkicTs enizoais I1/1- neputonity y xsopux na XXH V /I cranii, axi gikyotscsa ITAITT
Kinbki g C . C . CriBBigHOLIEHHS
MBKICT enizonin T S epennsi pusanicts | Cepenisi TpUBAICTH iaber)neniaben
NEPUTOHITY () JIIKYBaHHS gikyBanns I1/1 Hosouorii
(n) TIePUTOHITY (fHi) (i)
1 47 17,4£2,3 994,4+8,2 16/31
2 13 21,9+3,8 1154,07+9,8 1/12
3 9 15,88+2,9 1458,2+11,1 2/7
4 5 19,7+4,2 2225,5%£10,9 0/5
5 2 26 2462 0/2
6 1 22 2471 0/1
7 1 20 2492 0/1

CyMapHMI Iepiof CIIOCTepeXXeHHS B pOKaX CKJIaB
128, 04 p.c., yacTtoTa MEPUTOHITIB cepen 0OCTEKEHOI
nomysiuii craHoBuB 0, 6 emi3oiB Ha MaLiEHTO-PiK
(78 Bumankis/128,04 p.c.).

Haii6inbiia KiabKiCTh €Mi30[iB MEePUTOHITY, IO
CIIOCTEpIrasach y XBOPOTo 3 CYMapHOIO TPUBAIICTIO JTi-
kyBaHHs [TATTJ] 2492 nHi, nopiBHIOBana 7.

Jani, HaBemeHi B TaOMMIIl 4 TeMOHCTPYIOTh, IO
yuM yvactilummu Oyau Bunaaku I1Jl-acouiitoBaHoro
MEPUTOHITY TUM BaXXYUM OYyB CTYIiHb HEJOCTATHOCTI
XapuyyBaHHS y XBOpUX, sKi JiKytoTbcs TTATTJ.

Tabauys 4
Yacrota Ta TpuBaicTsb I1/I- nepuTOHITIB B 32/1€2KHOCTI BiJl CTyneHs
nopylIeHb XapyoBOro CTaTycy
be3 Jlerkmit | Cepenmiii | Baxxkmuii
ITokasnuk HopymieHb | CTyNiHb cryminb | crynmine | P-P, | P,-P, | P.-P, | P-P,
(n=51) (m=30) (n=13) (n=11)
Enisonn neputonity | 5,195 | 17918 | 20/25.6 | 26/33.4 | 0,6885 | 0,5780 | 02617 | 0,0390
(KibKicTh/ %)
TpuBanicth JiKyBaHHS
MEePUTOHITY (IHi), 13,7£1,7 [ 17,7£1,05 | 22,8%1,1 | 25,6%0,9 | < 0,005 | < 0,005 | < 0,005 | < 0,005
M = SD
YacTtka XBOpHX 3
TEPUTOHITOM BiJ
3arajibHOI KiTbKOCTi 12/23,5 12/40 13/100 | 10/90,9 | 0,1185 | 0.0003 | 0,267 | 0,0002
XBOPUX y Ipymi
(oci6 /%)

Yacrtora I1d-nieputoHity Oyyia Malixxe BOBiYi BU-
II0I0 Y XBOPUX 3 BaXKKUM CTYIIEHEM IOPYIIEHb Xap-
YOBOT'O CTATyCy, HiXX Y XBOPUX 3 HOPMaJIbHUM HYTpPH-
TUBHUM cTtaTycoM (p<0,05). TpuBanicTb nepediry 3a-
3HAYEHOTr0 YCKJATHEHHS IOCTOBIpHO 30iJblllyBajach
3 MOMIMOJEHHSAM CTYMEHI0O HYTPUTUBHUX TMOPYIICHb
(p< 0,005).

PesynbTatu KopensiuiiHOro aHallizy Ja03BOJIU-
JIM BCTAHOBUTHU HASIBHICTb TOCTOBIPHOTO CEPEIHBOTO

HEraTMBHOTO 3B’S3KY MiX TPMBaJIIiCTIO mepeoiry me-
PUTOHITY Ta piBHEM CHUPOBATKOBOTO anbdoyminy, CI'O
(puc. 4, 5).

3rilHO AaHWUX, OTPUMAHMUX MPOTITOM JIOCIHi-
IDKEHHST, 56 XBOpUX MaJii BUCOKiI TPaHCHOPTHI Xa-
DPAKTEpUCTUKU OYEPEeBUHU (BUCOKi Ta CepelHbOBU-
COKi «TpaHcmoptepu»). [ToKa3HUKM HYTPUTHUBHOIO
CcTaTycy B 3aJeXHOCTi BiJl TPaHCIIOPTHUX XapakKTe-
PUCTUK OYEepPEeBUHU MOAAHO y Tabauii 5.
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Puc. 4. B3aeMo3B’s130k MixX TpuBamictio [1/]-mieputoHiTa ta Puc. 5. B3aeMo3B’s130k MixX TpuBamictio [1/]-mieputoHiTy Ta
piBHEM CMPOBATKOBOIO ajbOyMiHa. piBHem CI'O.
Tabauys 5
PiBenb HyTpuIiiiHUX MapKkepiB B 3aJI€3KHOCTI Bil TPDAHCIIOPTHUX XapPAKTEPUCTHK 0OYePEBUHHI
TToka3HuK Bucomit | COPCAMRO | gy | Copembo- P, P,, P, P,
BHCOKHIA HU3BKHIA

KinbkicTb
XBOpIIX (1) 31 (12/19) | 25 (15/10) | 26 (12/14) | 23 (11/12) | 0,432 0,144 0,378 0,427
ATBOYMIH, T/ | 315 493 | 306+ 1,1 | 37241,7 | 384407 | 0,532 | <0,001 | 0,475 | <0,001
(M i SD) b - b b - b b - b s - b b b 9 s
CrIO, 6anu

’ + + + +
(M + SD) 3,34+1,1 | 3,73+1,3 | 6,02%£0,8 | 6,21 £0,3 0,334 | <0,001 | 0,487 <0,001
IMT, kr/m?

i + + + +
(M + SD) 18,3+4,2 | 19,5+3,8 | 19,2+4)5 | 18,3+2,9 | 0,327 0,781 0,217 0,345

OTrpuMaHi JaHi TO3BOJIIN BCTAHOBUTH, III0 XBO-
pi 3 BUCOKMMU Ta CEPENHbO - BUCOKMMU TPAHCIIOPT-
HUMHU XapaKTepUCTUKAMKU OYSPEBUHN MAajld iCTOTHO
HITXYi TOKa3HUKH CHPOBATKOBOTO anpoymida Ta CI'O,
HiX TaIliEHTH 3 HU3BKMUMH Ta CepPeIHBO-HU3BKIMH
TXO ( p<0,001).

[Momanpinii aHaIi3 He TO3BOJUB BCTAHOBUTH Ha-
SIBHICTb 3B 3Ky MiX MapKepaMH HYTPUIIIMHOTIO CTa-
tycy (CI'O, piBeHb CHPOBATKOBOTO aIbOYMiHY KPOBI,
IMT) Ta tpuBanictio ITAITHA, npuunHoio XXH V ]I
CTajii , CTaTTIO Ta BiKOM.

Haii6inpmn BipoTimHO, BIiZCYTHICTH 3B’SI3KY MiX
IMT Tta Oyab-sIKMM iHIIKMM ITapaMeTpoM, 10 MiJisiranB
BHUBYEHHIO, MOXHA TMOSICHUTU TUM, 1110 HA BiAMiHY BiJ
I'/l xBopux, mauieHTH, siKi aikytotbcs I[TAITJI, maloTb
HopMmanbHuit IMT 3a paxyHOK XUpOBOi Macu Tijia, B
TOM Jac K M’SI30Ba Maca Tijla y HUX 3HIKeHa. 3 Haii-
OiTBIIIOIO IMOBIPHICTIO 1€ TTOB’SI3aHO 3 MOCTIHOIO ab-
copbuieto raoko3u mif yac gdikyBaHHs ITATT y naHoi
KaTeropii XBOpUX, a BigTaK i 30iIbIIEHHSM >XMPOBOIL
CKJIAJIOBOI Tija.

OoroBopenns. OHic0 3 TPUYNH, IO TOTIPIIy-
10Th niepebir XXH V]I cT. y XBopux, sIKi JIiKYIOTbCS

ITAIIJl € po3BUTOK OiTKOBO-€HEPreTMYHOI HeJOCTaT-
Hocti (BEH). 3a manumu niteparypn BEH Bussis-
€Tbcs y 18-56 % xBopHX 3a3HAYEHOI MOMYJIALIII, B TOMY
yucdi gerkoro crynenst B 30-35 %, Baxkoro - 8-17 %
xBopux [3]. 3rinHO OTpUMaHKMX HAMU JaHUX MOPYILIEH-
HSI HyTPULIIIAHOTO CTaTyCy BUSIBIEHO Y Oibll, HixX 50%
obctexenux I1JI-xBopux. Jlerkuit cTyIiHb HemocTaT-
HOCTi Xap4yyBaHHSI IiarHOCTOBaHO y 28,57% xBopux,
cepenHiii Ta Baxkkuii - y 12,38% i 10,48% xBopux, Bia-
noBigHO. [laHi HasIBHUX OOCHIIXEHb HEMOHCTPYIOTh,
IO HYTPUIIHI po3lamy ITOB’si3aHi 3 HU3KOW (ak-
TOpiB, a camMe 3aJUIIKOBOIO (YHKIi€0 HUpOK, I1]I-
neputoHiTamu, TXO, BiKOM, CTaTTI0O, OCHOBHOIO HO-
3omorieto Tomo [7, 9, 10, 11, 14]. 3a nanumu Wang
A. Ta cIiBaBT. icHye 3B’s130K Mixk 3DH Ta cTaHOM Xap-
yyBaHHs [10]. JlaHi, oTpuMaHi B XOAi BJIaCHOIO JI0-
CIIIIDKEHHS, PECIIOHIYIOTHCS 3 TaHUMU, OTPUMAaHUMU
JociigHuKaMu 3 ['OHTKOHTa, 30KpeMa BCTaHOBJICHO
JIOCTOBipHMI TTO3UTUBHUI 3B’ 130K Mixk 3MH i piBHEM
cUpoBaTKoOBOro anbbyminy (r =0,5294; p< 0,001) Ta
CrI'O (r=0,5242; p< 0,001).

Ha cboroaHi He iCHY€E €AMHOI TOUKM 30pY AOCITiI-
HUKIiB IOIO IIPUIMHHO-HACTIIKOBOTO 3B’SI3KYy MiX
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HP ta I1J-neputonitamu. ¥ poodoti Boudville N. ta
criBaB. OyJI0 BCTAHOBJIEHO, 1110 Aialli3HUI TEPUTOHIT
YacrTillle BAHUKAE Yy XBOPUX 3 TOPYLICHHSIM HYTPULIiii-
Horo cratycy [11]. B cBoto uepry Chung C. miiimos
BUCHOBKY, IO CaM TEPUTOHIT € OMHIE€I0 3 MPUUYUHU
HyTpULiiHUX TopyiieHb [12]. Pesynbratu BracHux
JOCHiIXEeHb AEMOHCTPYIOTh HAasSBHICTb HETaTUBHOTO
BIMBY yactotu [1J1-nmeputoHitiB Ha moka3zHuku HC.
BcTraHOB/IEHO MOCTOBIpHUWIA HETAaTUBHUM KOpEsLiii-
HUI 3B’S130K MiXX TPUBAJICTIO Mepebiry mepuToHITy Ta
JnabopatopHumu (r = -0,5941; p< 0,001) i pyHKLiO-
HagpHUMH (r = -0,5889; p< 0,001) mapamerpamu HC.
e onHum dakTOpOoM, SIKUII MOB’SI3aHUN 3 HYTPU-
LiAHUMU po3ajaMu, € TPAHCIOPTHI XapaKTePUCTHUKI
ouepeBrHU. 3okpeMa Guan Li Ta ciBaBT. 1OBEU, 1110
«CepeaHbOBUCOKi» Ta «BUCOKi» TXO 1mos’s3aHi 3 OiJIb1I
HU3BKUMHU MOKA3HUKAMU CUPOBATKOBOTO aJIbOYMiHY,
MinBUILleHHSIM DPiBHSA C-peakTUBHOTO OiKYy Ta HUX-
yyMu OanaMu cy0’€KTUBHOI ri100anbHOI ouiHku [14].
3a pe3yabTaTaMy Halloi poOOTU OTpUMaHi aHaJIOTiuHi
naHi. BogHouac, HaMU He BCTAaHOBJIEHO 3B’SI3KY MiX
MOKa3HUKaMU HYTPULIIITHOTO CTaTyCy 3 BIKOM XBOPUX,
tpuBaiictio ITAITJ, crartio, npuuuHoo XXH V ]I cT.,
SIKUI OyB ToBefeHUIA B iHIIMX po6oTtax [16, 17, 18].

BucnoBku. binbin Hix nonosuHa (51,43 %) xBo-
pux Ha XXH V] cr., gki nikytotbes TTAITJ mawoTh
MOPYIIEHHS Xap4yoBOro crarycy. JIerkuil cTyrneHb He-
JIOCTaTHOCTI XapuyyBaHHsI, BUsSBJIeHU Maiixe B 30%
00CTeXEeHUX XBOPUX, CEPEHS Ta BaXXKa HETOCTATHICTh
XapuyBaHHsSI KoHcTaToBaHa y 12,38% T1a 10,48 % xBO-
puX, BiIMOBiHO.
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Abstract. The purpose of our work was to compare the effect of aceclofenac and
meloxicam on the level of transforming growth factor-f1 (TGFB1) and vascular
endothelial growth factor in the blood and urine in chronic kidney disease (CKD)
patients with rheumatoid arthritis (RA).

Methods. RA patients were allocated into three groups: I group included the patients
with RA without CKD presence (n = 47), group Il — patients with RA with CKD stage 1
(n =46), group 111 — patients suffered from RA with CKD stage 2 (n = 45). To form the
group of comparison 20 healthy persons of appropriate age category were examined.

Complex clinical-laboratory examination of all patients was performed during the
period of extensive clinical manifestations (before nonsteroid anti-inflammatory drug
(NAIP) administration), in a week and in 2 weeks during carrying out therapy with
NAIP. Treatment was also carried out in accordance with the existing principles of
therapy RA and of the revealed nephrologic diseases. In a complex of patients’ therapy
aceclofenac was included. Influence of aceclofenac was compared with meloxicam.
Concentrations of TGFB1 and vascular endothelial growth factor (VEGF) in the blood
and urine were studied using an immunofermental method.

Results. In a week of anti-inflammatory therapy, a significantly decrease in the levels
of the studied factors was found in all patients’ groups. The blood VEGF level was lower
by 11.90% in the aceclofenac group compared to the meloxicam group. Urine VEGF
and TGFBI levels were decreased by 5.53% and 39.40%, respectively, in patients
with aceclofenac therapy compared with the meloxicam group. After two weeks of the
aceclofenac therapy a significant decrease of TGFf1 and VEGF in the blood (p<0.05)
and urine (p <0.001) of the CKD patients with RA were determined.

Conclusion. The use of aceclofenac as a new generation of NSAIDs for the complex
treatment of patients with RA and comorbid CKD improves the therapy efficiency due
to reducing the blood and urine levels of growth factors.

Key words: chronic kidney disease, transforming growth factor-Bl1, vascular
endothelial growth factor, rheumatoid arthritis.
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JI.O. 3y6, C.B. Pobopuyk

IopiBHsA/IbHA XapaKTEepUCTHKA BILIMBY MPOTU3ANAJIbHOI Tepanii Ha piBeHb
pocToBuX (haKTOPIB Y KPOBI Ta Cevi XBOPUX HA PeBMATOIIHUIA APTPUT
BbykoBuHCBHKUI AepKaBHUI MeAUUHUI yHiBepcUTeT, M. UepHiBLIi

Pe3tome. Memoro po6omu 6y10 npoéecmu NOPIGHANLHY XAPAKMEPUCIUKY 8NAUCY AUEKAODEHAKY Ma MeAoK-
cuKamy Ha pieerv mparcgopmyrouoeo gpaxmopy pocmy-1 (TOPBI) ma cyounnoeo endomenianvrozo gpakmopy pocmy
(VEGF) kposi ma ceui y xeopux na peemamoionuii apmpum 3 KoMopoioHUM nepedicom XpoHIUHOI X60pobu HUPOK.

Mamepiaau i memoou: Xeopux na peemamoionuii apmpum (PA) 6ya0 obcmenceno Ha HAsAGHICMb XPOHIUHOT X60-
pobu nupox (XXH) ma cpopmosano epynu docaioncenns: I epyna-xeopi na PA 6e3 nasenocmi XXH (47 ocio), 11 epyna
- x60pi Ha PA 3 nasenicmio XXH I cm.(46 nauienmis), 111 epyna - xéopi na PA 3 nasenicmio XXH I cm. (45 xeopux). [ns
opmyeanns epynu nopieHauHs 6y10 obcmexncero 20 300posux ocib 8ionoegionoi 8ikoeoi kameeopii. Komnaexche Kainiko-
nabopamopHe 00cmediceHHA YCiM NAYIEHMAM BUKOHAHO 6 Nepiodi po320pHYMUX KAIHIMHUX Npossie (00 NpU3Ha4eHHs 3a
nompe6or Hecmepoionux npomuzanaiviux 3acodie (HII311)), uepes 1 muxcoenv ma 2 mudicHi nio uac nposeoeHHs me-
panii 3 dodasannam HII3II. Jlikysauns npoeodusu maxodic y 8i0nogioHocmi 3 iCHyrOUUMU NPUHYUNAMU mepanii peema-
moidHo20 apmpumy ma suséAeHUX Hepoao2iuHuX 3axeoprogans. /ito aueknopenaky nopieHroeanu 3 0i€ro MeAOKCUKAMY.
Hauienmam 6yn0 docaioxceno emicm TOPBI1 ma VEGF kpogi ma ceui imyHopepmeHmHum memoodom.

Pezyavmamu. Buacnioox 1-mudicnesoi npomuzananvHoi mepanii 8Uus81eHo 8ipocione 3HUNICEHHS DieHie docaioicy-
B8aHUX pakmopié 6 ycix epynax, wjo 8ipo2ioHo i0pi3Hsarocs mixc epynamu aikysanus: emicm VEGF kpogi 6ye Huxicuum
na 11,90% y epyni 3 ayexknopeHarKom nopigHAHO 3 2PYNOI, AKUM 0Y10 npusHaveno metokcukam, pisenv VEGF ceui id-
noegiono Ha 5,53% 3nuxcysascs y nayicumie 3 éxarouenHamM y mepaniro ayexrogenary; emicm TOPBI 6 ceui y epyni 3
aueknrogpenarxom 3nuxcysaecs na 39,40% Ginvuue 3a 8i0nogioni nokaznuku docaioxncenus epynu 3 meaokcukamom. Ilicas
deomudicHesoi mepanii 3 6KAHOUEHHAM AUEeKA0DEeHAKY 8U3HAYANOCS 3HAYHE 3HUNCCHHS 8MICIY NPOCKAEPOMUYHO20 YUMO-
kiny TOPBI kposi (p<0,05) ma ceui (p<0,001) xeopux na PA 3 nasenicmio XXH. BiomiveHno 3HauHe 3HUINCEHHS DiGHS

VEGF kposi (6 1,5 pasu) ma ceui (y 2 pasu) y nauienmie 3 PA ma XXH.

3akarouenns. 3acmocysanus mepanii 3 ekarouennsam HII311 Ho6oeo nokoainHs auekaogheHaKy 04 KOMNACKCHO20
AiKysanus xeopux Ha PA 3 komop6ionum nepebicom XXH dozeonsne norinuwumu egpexmusnicmos mepanii daHux nayicHmie
WASXOM 3HUNCEHHS DIBHIE pOCMOBUX (haKkmopie Kposi ma cedi.

KnrouoBi ciioBa: xponiuna xeopoba nupok, mpancgopmyrouuii paxmop pocmy-f1, cyounnuii endomenianvHuil

gaxmop pocmy, peemamoionuil apmpum.

Bceryn. BuHMKHEHHS Ta MO€IHAHHS 3aXBOPIOBaHb
HUPOK 3 MATOJOTIYHMMM IPOLIECAMM iHIIUX OPraHiB
Ta CUCTEM crocTepiraloTh yacto. Ilpu npbomy BU3HA-
YaloThCs SIKICHO OJHO3HA4YHi 3MiHU CEYOBOTO Ocauy,
SIKi OEAHYIOTHCS 3 iHINIMMU KJIiHiKO-1a00paTOPHUMU
O3HaKaMM IIIOMepYIIpHUX a00 TyOyIIpHUX TUCHYHK-
wii HupkoBa naToJjioris 4acTo BUHUKAE Ta MIPOrpecye
BHACJIiIOK HETaTUBHOI [lii 3aCO0iB MaTOr€HETUYHOI Te-
pamii peBMaroinHoro aptputy (PA), ocobiuBo HecTe-
poinHux npotusanaibHux 3acobis (HIT3IT) (menuka-
MEHTO3HO iHaykoBaHa) [1-5].

ITpaBuibHa olliHKa DYHKIIii HUPOK Y TAKUX CUTY-
allisx Biflirpa€e HE OCTAHHIO POJIb y IPU3HAYEHHI ONTU-
MaJIbHO €(DEKTUBHOTO JIiIKYBaJIbHOI'O KOMILIEKCY Ta 0-
CUTh YacTO - Y BU3HAUEHHi MPOTHO3Y [JI1 OMYyXKaHHS

3y0 Jlinig OnekciiBHa
zubliliya7 @gmail.com

nauieHra. JluHaMmika mMaToOTiYHUX 3MiH B HUpPKax y
xBopux Ha PA, ocobinBO 3a KOMOPOiMHOrO mepeodiry
XpoHiyHoi xBopobu HUpoK (XXH) Ha T1i PA, nocina-
I0Th OCOOJIMBE MicClle Y 3B’SI3KY i3 3HAYHUM BILIMBOM Ha
MPOrHo3 i migxonu ao tepamii [2, 7]. B Ykpaini 3apee-
ctpoBaHo 6au3bKo 140000 xBopux Ha PA (y cepenHbo-
My 284,2 Ha 100000 gopocyioro HaceJaeHHs ), IpUIOMY
B LIEHTPaJIbHUX i 3aXiTHUX 00JACTSX MOLIMPEHICTh 3a-
XBOpIoBaHHsI csirae 428,4-631,9 Bumankis Ha 100000
HaceneHHs. [lpuunHamu cMepTi ipu PA 'y 7,8% xBo-
PUX € MaToJIOrist HUPOK [6, 7]. 3a nTaHMMU Pi3HUX aBTO-
PiB HUPKOBY MATOJIOTi10 BUSBISIOTE Y 20—60% manieH-
TiB 3 PA. IIpu 1boMy Taka MmaToJIOTis MOXe BUCTYIaTH
SIK CAMOCTIHMIA KOMOPOinHUI Mpo1iec Yu OYTU OMHUM
3 cucteMHuX nposiBiB PA [3, 4, 6, 8].

Ha cporogHi HeBU3HAYEHUMU € OCOOJIMBOCTI
nporpecyBaHHs XXH 3anexHo Bif MeTOAiB MpoTU3a-
najbHoOi Teparii PA y XxBopux 3 KOMOpOiTHUM Mepe-
6irom XXH, 0co611BO 32 HEOOXiTHOCTI 3aCTOCYBaHHS
HII3IT npu HasiBHOCTiI BUpaXeHOTo Ta TOPHiAHOTO 00-
JIbOBOTO CUHIPOMY.

Merto10 po6oTH OYJIO MPOBECTH MOPIBHSJIBHY Xa-
PaKTEepUCTUKY BIUIUBY alleKJIo(heHaKy Ta MEeJOKCHKa-
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MY Ha piBeHb TpaHcopMyrouoro dhakTopy pocty-B1 Ta
CYIUHHOIO €HIOTENiaJbHOTO (DaKTOPYy POCTY KPOBi Ta
Ceui y XBOpUX HAa PEeBMATOINHUI apTPUT 3 KOMOPOiI-
HUM NepediroM XpoHiYHOI XBOPOOU HUPOK.

Marepian i MeToaM: y TOCTIIKEHHI MPUAMAIH
ydactb 138 xBopux: 47 nauieHtiB Ha PA 6e3 XXH (23
MpuiiManyi MEJTOKCUKaM y CKJIai KOMIUIEKCHOT Tepartil
— (IM rpyna obctexeHux), a 24 mauieHTU npuiiManu
anexkinodeHak — IA rpymna obcrexeHux); 46 nauieHTiB
3 PA Tta HasgsHicTio XXH I cranii 6e3 HeppoTuuHOrO
CUHJPOMY, 110 MPUMAaJHN y CKJIali KOMIUIEKCHOI Tepa-
mii HIT3IT (22 ocobu — menokcukam — IIM rpyna 06-
CcTexXeHuXx); (24 nauieHTu — auekiodenak — I1A rpymna
oo6ctexeHnux); III rpyma - xBopi Ha PA 3 HasBHicTIO
XXH II ct. (45 xBopux) — (I1IM - 23 xBOpHUX 3 MEOK-
cukamoM i ITTA — 22 xBopux, 1110 NpuiiMaand alekyao-
denax) ta 20 3gopoBux oci6. Bci mauientu manu I1-
III ctyninb akTuBHOCTI PA Ta mpuiimManu nporpaMHe
JIIKyBaHHS 3TiIHO iCHYIOYMX MPOTOKOiB. [TalieHTiB 3
HasIBHOIO iH(EKIIi€I0 CEYOBUX IUISAXiB Ta CTATEBUX OP-
raHiB OyJi0 BUKJIIOUEHO 3 mociiaxkeHHs. KomIuiekcHe
KJIiHiKO-JJabopaTopHe OOCTEXEeHHs YCciM mallieHTaM
BUKOHAHO B MEPioi pO3rOPHYTUX KJIiIHIYHUX MPOSIBiB
(mo mpuszHaueHHs 3a nmotpedoro HIT3IT), yepes 1 Tux-
JIeHb Ta 2 TWXKHI MiA yac MpoBeAeHHs Teparlii 3 Aoaa-
BaHHsM HII3II. JlikyBaHHS MpOBOAWIN TAaKOX Y Bif-
TMOBIJHOCTI 3 iICHYIOUMMU MIPUHIMUIIAMU Teparii BUSIB-
JIeHUX HepoJoriyHKUX 3axBopioBaHb. [lanieHTam OyJio
JOCTIIXEHO BMIiCT TpaHC(hopMyroUoro ¢akropa pocTy
B1 (TOPB1) ta cynmHHOTO eHAOTETiabHOTO (hakTopa
pocty (VEGF) kpogi Ta cedi iMyHO(EpMEHTHUM Me-
TOJOM 3a JOMOMOrolo aHaiizatopa Stat Fax-303.

AueknodpeHak npusHadaau no 100 Mr aBivi Ha
o0y micns ixi. MenokcukaM mpusHavyaau mo 1 ta-
onerui (15 mr) 1 pa3 Ha poOy mix yac ixi. TaGaeTku
pexoMeHayBaau 3anuBat 250 M1 Boau. Bei mauieHTun
mpuiiMaan oMenpas3oin o 40 mr/mooy BpaHili 3a 30 xB.
IO TXi.

YciMm pocniaxyBaHUM MalliEHTaM Tepea Mpu3Ha-
yeHHsaM HII3II oniHoBaaM HITyHKOBO-KUIIIKOBUH Ta
ceplLeBO-CyIUHHUI pu3uK 3a 1iKanot HeartScore €B-
pomneichKoi acolliallii KapJioaoTiB. Y TOCTiIKEeHHS 3a-
JIyJaJTUCS MAli€HTU 3 MiHIMAJIbBHUMHU BULIEBKA3aHUMU
pU3UKaMU.

JiarHo3 PA XBOpMM BCTaHOBJEHO 3TiIHO HaKa3zy
MO3 Vkpainu Big 11.04.2014 Ne263 (yHidikoBaHOIO
KJIiIHIYHOTO MPOTOKOJY MEePBUHHOI, BTOPUHHOIL (cre-
1iangi3oBaHO1), TPETUHHOI (BUCOKOCMELiali30BaHO1)
MEAWYHOI TOMOMOIM Ta MeIU4HOI peabinitaiii «PeB-
MaTOINHUI apTpUT») Ta PEKOMEHAAlisiM AMEpUKaH-
cokoi Kornerii PeBmaronoriB (ACR/EULAR) 2010
poky. HassHicte XXH BcTaHOBMIOBaIM BiANIOBIAHO
no kjacudikauii, npuitHATO1 2-M 3’i310M Hedposo-
riB Ykpainu (24 BepecHs 2005 p., M. XapkiB). Kpu-
tepii XXH BU3HaueHi y Mexax CHiBIpalli eKCIepTiB
NationalKidneyFoundation (CIIIA) Ta 3a3HayeHi B
Hakazi MO3 Ykpainn Ne593 Big 02.12.2004p.

MeTonu CTaTUCTUYHOI OOPOOKM BHMKOHAHI Ha
nepcoHaJbHOMY KOoMM’toTepi Ha 0a3i nmpoliecopa Intel
Celeron Cor 2, BUKOPUCTOBYIOUM TIporpamy st po-
BeJIEeHHS MeIUKO-0i0JIOTIYHNX JOCHiIKeHb «BioStat».
IIpu craTucTUUHI 0OpOOLIi BUpaXOBYBalIUCs: cepell-
Hs apudmMeTuyHa BUOipku (M), cTaHmapTHAa MOMWIKA
(m). JTOCTOBIpHICTh Pi3HUILI MiX MOKA3HUKAMU, SIKi
JOCHiIXKYBAJIUCh, BU3HAYAJIACS 32 JOMTOMOTOIO0 KpUTe-
pis Ct'roneHTa.

JocmikeHHsT TPOBOAWINCH 3TiTHO OCHOBHUX
6ioetnunux Bumor DyHmameHTaNbHUX BkasziBok o
npoBeneHHs KiaiHiYHuX pochimkeHb (Fundamental
Guidelines for Clinical Research): ICH GCP 1996,
a takox [IembciHcekoi [lexmapatii (Declaration of
Helsinki 2004), O6’enHaHoi €BponeiicbKoi AMPEKTUBU
(EU Directive) 2001/20/EC; O6’enHaHoi €Bpormneii-
cekoi qupektuBr (EU Directive) 2005/28/EC.

Kowmicieo 3 nutanbp GiomeanuHoi etuku BIH3
Ykpainu «byKOBUHCBHKUIA IepXKaBHUI MEAUUYHUI YHi-
BEpCUTET» OYyJIO PO3MISIHYTO Ta 3aTBEPAXKEHO MU3alH
JochigxkeHb Ta hopmysip iHOOpPMOBaHOI 3roau Malli-
€HTA.

PesyabraTi gochaimkenns. I1in gac rocmiramiza-
11ii XBOpUX B CTalliOHap OO0 MPOBEACHHS MOCTiIXKEHHS
BuieBkazaHux HII3IT moka3HUKM pocTOBUX (PaKTO-
piB BUSIBUJIOCSI BipOrigHE BMICTY MPOCKJIEPOTUYHOTO
(akTopa TOPB1 y kpoBi B 000X rpymnax maii€HTiB 3
XXH (p<0,05), 1110 CTBOPIOE YMOBH [IJIsI TPOrpecyBaH-
HSI TaHWX HO30JIOTill 3 PO3BUTKOM HE3BOPOTHiX 3MiH
y BUrJsAni Gibpo3yBaHHS Ta CKJIEpO3YBaHHS TKAaHWUH
(Tabn. 1).

Tabauys 1
Xapakrepuctuka Bmicty TOPB1 y xBopux Ha pesmaToignuii aprput 3 XXH I 1a II ct. (nr/mu)
M . 3n0posi I'pynu nocaimKkeHHs
arepiat (n=20) I rpyna (n = 47) Il rpyna (n = 47) III rpyna (n = 45)
1,59+0,09 3,8740,03* 4,5740,08*
Ceua 1,61£0,07
p>0,05 p<0,001 p<0,001
121,18+4,99* 136,33+4,31* 139,30+3,92 *
ORI 54,49+4,51
KpOBI p<0,001 p<0,001 p<0,001

IIpuMiTKU: p — AOCTOBIPHICTh BiIMiHHOCTEH MOPIBHSHO 31 3I0POBUMU.

* — MOCTOBIpHICTb BiIMiHHOCTE! Y MOpiBHSHHI 3 | rpymoro.
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Taxk, pisenp TOPB1 OyB mocTtoBipHO MinBuile-
HUM B ceui xBopux Ha PA 3 HasgBHicTio XXH sk B I,
tak i B Il rpyni nocninxenns (p<0,05), 1o Bka3ye Ha
HEraTUBHUI BILUIMB BUPAXEHOTO 3anajieHHs npu PA,
nporpecyBaHHs1 XXH 3 MOCTyoBUM pO3BUTKOM He-
3BOPOTHIX 3MiH B HUpKax. Lle BKa3ye Ha Te, IO aK-
TUBHICTh PA cnoHyKae 10 MOCUJIEHHS 3alajieHHS B
Hupkax. 3miH mokaszHukis TOPB1 B ceui xBopux I
rpynu He 0yJi0 BUSIBJIEHO.

ITpu nocnimxkenHi nuHamiku VEGF y kpoBi Ta ceui
XBOPUX JI0 JIiKyBaHHS1, BUsiBjieHO, 110 BMicT VEGF kpoBi
3HAYHO MiABUILIEHUIA MO BiTHOLIEHHIO 1O HOPMU Y BCiX
nochimkyBaHux naiieHTiB (p<0,05), 110 3Ha4YHO Tepe-
Baxae y IIT rpyni xBopux (p<0,001). Ane piBai VEGF
B Ceui BUSIBWINCS MiABUIIEHUMU TiIbKU Y XBOPUX, IO
manu cynyTHio XXH (p<0,05), o y 6inbwiiit Mipi npo-
sasutocs y xsopux 3 HasgBHicTio XXH I cranii (p<0,001),
ajie pi3HULS MOKA3HUKIB MOPiBHSIHO 3i 3MI0POBUMM B YCiX
nauieHTiB 6ysa 3HayHoo0 (p<0,001) (Taba.2).

Tabauys 2

Xapakrepuctuka BMmicty VEGF y xBopux na pesmartoinnmii aprput 3 XXH I ta 11 cr. (nr/mun)

Mareni 3moposi I'pynu rocimKenns
arepian =20)
(n I rpyna(n=47) II rpyna(n=46) 111 rpyna(n=45)
207,0%9,3 354,019,6* 387,5+11,6*
Ceua 202,18+12,7
p>0,05 p<0,001 p<0,001
285,0+12,8* 375,0£13,3* 389,0+12,8*
Cupoparia 185,5+13,5
KpOBI p<0,001 p<0,001 p<0,001

IIpumiTKu: p — AOCTOBIPHICTb BiIMiHHOCTEM MOPIBHSHO 31 3I0POBUMU.

* — NOCTOBIpHICTb BIIMiHHOCTE# y MOPiBHSIHHI 3 | rpyrmoro.

IMix wac mocrimkenns TOPP1 y xpoBsi mailieHTiB
nicasg 1- Ta IBOTMXKHEBOI Tepamii 3 BKIIOYEHHSIM BU-

140

meBkazanux HII3I1 Bu3Havammcs HACTYITHI 3MiHH
(puc. 1).
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Puc. 1. Xapakrepuctuka smicty T®PB1 B turazmi kposi xBopux Ha PA ta XXH I Ta Il cT.
TIi]] BILTUBOM THKHEBOTO JIiKyBaHHSI.

Bumict TOPB1 y KpoBi XBOpUX 3HUKXYBABCS y TI0-
PIBHSIHHI 3 BUXiZHMMHW TOKa3HUKAMHU BIOIOBiIHO Yy
BCiX rpymnax mnauieHTiB: IM (3 MeloKcuKamMom) Tpy-
ma (91,00%4,12 nr/ma) (p<0,05); IA (3 aueknode-
HakoM) rpyna (90,10t4,11nr/mn) (p<0,05); IIM —
(111,57%3,17 ur/mn) (p<0,05); IIA — (108,75+4,31ar/
mi)(p<0,05); IIIM — (109,82+4,16 r/mi)(p<0,05);
ITIA — (100,78+4,13 rir/min)(p<0,05) Ta BiporigHa pi3-
HULS TTOKA3HUKIB MPU MOPIiBHIHHI MiX TpyraMu Jii-

KyBaHHg BinOyBanacs y I1I rpymi xBopux Ha KOpUCTh
anekiodeHaky (p<0,05).

Ha namy aymky, y 111 rpymi gocnimkeHHs Oynu
Haibinb BupaxeHi 3Mminu piBHiB TOPB1 kpoBi, ToMy
JUHaMiKa MOKa3HUKIB L€l Tpyny HaWOIbII YiTKO MO-
Kazye e(eKTUBHIcTb nii mocmimkyBanux HIT3II.

Yepe3 2 TUXHI 3aCTOCOBAHOI Tepallii MOKa3HU-
k1 TOPB1 KpoBi 3HAYHO 3HUBWJIMCH y MOPIBHIHHI 3
1-TxHeBUMM pe3yabTaTaMu. Tak, BiporigHe 3HU-
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JKeHHS Moro BigOyJiocsl y BCiX rpynax JOCIiIXKEHHS,
aje HaioOinpw 3Hauymum Oyno y III rpymi, Bimmo-
BigHo: I1IM - (97,12+4,36 nir/mia) mpu NOPiBHSIHHI
3 pe3yJbTaTaMu |-TMXHEBOro WOro 3acCTOCYBaHHS
(109,82+4,16 nir/mn) (p<0,05) ta I11IA - (82,24+4,12
nr/mi) potr (100,78+4,13 nr/mi) (p<0,05).

Hocnimxeunss TOPB1 y ceyi mauieHTIB micast TUX-
HeBOi Tepamii 3 BKJIOYeHHsIM BUleBKazaHux HII3IIT
MpPOAEMOHCTPYBAJIO AE10 MOAiOHI, aje OiIbII 3HAUYLi
3MiHU (puc. 2).
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Puc. 2. Konuentpatiist T®OPP1 B ceui xBopux Ha PA3 XXH Ttallct.
i1 BIUTMBOM THXKHEBOTO JIIKyBaHHSI.

Taxk, piserr TOPB1 B ceui xBopux yepe3 THKACHb
3actocyBanHg HII3IT mpakTtnyHo He 3MIiHIOBAaBCI Ta HE
BiIpi3HSIBCS Bi, HOpMU y XBOpuUX | Tpynu Ta 3HMXKyBaB-
Csl 'y TIOPIBHSIHHI 3 BUXiZHUMU MOKAa3HMKAMU BiIMIOBiIHO
y II Ta III rpymax mamienTis: 1IM — (3,17%0,17 nr/mir)
(p<0,05); ITIA — (2,85%0,13 nor/mn) (p<0,05); IIIM —
(4,1210,16mr/mn)(p<0,05); 1IA — (3,82%0,35mr/mi)
(p<0,05). BiporimHa pi3HMIIS TTOKa3HUKIB IIPH ITOPIiB-
HSHHiI MIX rpynamu JliKkyBaHH$SI BimOyBanacg y II Ta
III rpynmax xBOpHMX 3HOBY Ha KOPUCTbH alleKIO(PeHaKyY
(p<0,05). IBOTMKHEBUIA ITPUIAOM 3aCTOCOBAHOI Teparlii
CIIpUSB 1e GibIIOMY 3HMXKEHHIO TToKa3HuKiB TOP 1
cedi, sIKi 3HaYHO 3HU3UWJIUCH Y OPiBHSIHHI 3 1-TUXHe-
BUMM pe3yabTaTaMu. BinmoBigHo BiporigHe 3HUXKEHHS
piBHst TOPP1 ceui BindOynocst y B 000X rpyrnax XBOpux
3 KoMop OimHuM nepedirom XXH, ane Haii0Oinbi 3Ha-
yymum Oyino y I rpymi (IIIM — (2,68%0,19 rr/mi)
IpU MOPiBHSIHHI 3 pe3yJbTaTaMU |-TUXHEBOTO OTO
3actocyBaHHs (4,1240,16 rr/min) (p<0,05) ta II1IA —

(2,52%0,39 rr /™M) mpotu (3,8210,35 rir/min) (p<0,05).
Ak BUOHO, arekiIodeHaK IIPOSBUB IIBUIINIY i Kpalry
nito Ha piBeHb TAOPB1 ceui Bxe yepe3 1 TKIeHb 3a-
CTOCYBaHHSI.

PesynbraTi gociigkeHHs Iicis IpoBeIeHOI Tepa-
mii moka3anu BiporimHe 3HmkeHHs piBHIB VEGF kpoBi
Ta cedi Bcix rpyn mamieHTiB (p<0,05). Tak, 3 pucyH-
Ky 3 BuaHo, mo nokasHuku VEGF mig giero 1-Tmx-
HeBOI Tepamii 3 BKJIIOYEHHSIM MEJIOKCUKaMy 3HUXY-
BaJIMCSl BipOTiZHO IIOPiBHSIHO 3 piBHSIMU, 1O OyIu
no JikyBaHHs, ajie y I ta Il rpymax Takox BiporigHo
Bigpizusanucy Big BMicty VEGF kxpoBi mmin miero ate-
KJodeHaKy, BigmosigHo y I rpyrri yepes 1 TMKAEHB ITi ]I
ni€1o MeJlokcukamy — (258,2+8,9) rir/mia mpoTu piBHS
VEGF min miero aneximodenaky — (224,5%7,9ar/mir)
(p<0,05). V II rpymi BinmoBimHO i Ti€10 MEIOKCUKA-
My — (358,4+£8.2 nr/mia) opotu (315,8%9,1 rir/mu) mig
nmiero aneknodenaky (p<0,05). Y III rpyni maiieHTiB
TaKoI1 Pi3HUILII HE CIIOCTEPIiragaocs.
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Puc. 3. Konuentpauiss VEGF kposi B nuHamii gikyBanHst HT13T1
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Yepes 2 tuxHi aikyBaHHs piBHi VEGF kpoBi Bi-
POTiIHO 3HUXXYBAIUCH, ajie iX MOKA3HUKMU 1lie He OyIu
HOPMaJIbHUMU.

3 00Ky ceui 3MiHM OyJIM CXOXHUMU, ajie AELIO Bif-
pizHanucsa. PucyHok 4 pemoHctpye, 1o BMmict VEGF

B Ceyi mepuioi AOCHiAXYyBaHOI TPYMU MAalli€HTIB He
Bipi3HSBCS BiJi HOPMU [0 JiKyBaHHS Ta BiAMOBIAHO i
iioro 3umxeHHd nia aieto HIT3TI He Oyau BiporizHUMM
(p>0,05).
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Puc. 4. Konuenrpauist VEGF ceui B nmHamini nikyBanust HIT3I1

Y II Ta III rpynax mochimKeHHSI CIIOCTepiraaucs
BUIIIEBKa3aHi 3aKOHOMIpHOCTI 3HMXXEHHS IMOKAa3HUKIB
VEGF — 6inbi epeKTUBHE HOTO 3HUKEHHS Mif Ji€I0
anieknodeHaky Bl-TukHeBuit mepion Tepamii — y 11
rpymi — (321,2+7,1) nir/mMa mpoTu MOro moKa3HHUKiB
min giero meaokcukamy — (339,8+6,7) nr/mi (p<0,05).
Y 1II rpymi BimmoBimHo — (320,2+6,8)rr/mn min
1-TixHeBoOIO mi€lo anekinodeHaky npotu (335,8+7,3)
Ir/MI 11 1-THXKHEBOIO Oieio Mesokcukamy (p<0,05).

Y 2-TrKHEBMII MepioJ, KOHTPOIIO 3MiHU MOKa3-
HukiB VEGF BiporinHo He Bimpi3Hsaucs Bif ix piBHIiB
mig miero MelloKcuKaMy Ta anekyiodeHaky:y II rpymi
min miero Menokcukamy — (322,0£7,9) nr/mi mpotu
(318,5%8,5) nr/mi mig mieto anexknodenaky (p>0,05),
tay Il rpymi: (325,4+6,3) rir/mui iz ai€ro MeJIoKCUKa-
My nipotu (318,8%6,1) r/mi nifg miero anekiaodeHaky
(p>0,05).

OO0roBopennsi. Po3yMiHHS aTOreHe3y ayToiMyH-
HHMX 3aXBOPIOBaHb 3POCTA€ 3 POKY B PiK, Pe3yJbTaTOM
4OT0 € po3po0Ka HOBUX METOIB JIiKyBaHH [9, 10, 13].
Y matoreHesi PA 3HauHy poJIb BiirpaloTh HIUTOKIHH, a
caMe poCTOBi (aKTOpH, AKi € HU3BKOMOJIEKYISIPHUMU
OLIKOBMMHM KIIITHHHUMU PETYJISTOPaMU, MediaTopaMu
pocty Ta audepeHLiloBaHHS OiIbIIOCTI TiMGMOITHUX i
Me3eHXiMaJlbHUX KJIITMH, IMyHHMX peaklliii Ta 3ama-
seHnd [2, 9, 10, 13]. KpiM Toro rnpomeMoHCTpOBaHO,
110 JaHi (paKTOpU MOXKYTb CIIPUUYMHSATH TillepIpOaYyK-
1Iil0 MapKepiB, sIKi IPUAMAaIOTh y4acTh Y PO3BUTKY Ha-
BKOJIOCYIJIOOOBOTO OCTEOIIOPO3Yy, CIPUSIOTH CUHTE3Y
peBMaToigHOTrO (hakTopa, MOTIMOJIIOBATH YPaXKeHHS
HUPOK Ta IIpUCKOpIoBaTu rporpecysans XXH [9, 11,
12, 14, 15].

Biosoriuni mikapchki 3aco0M € BiZTHOCHO HOBUM
KJIaCOM JIiKYBaHHS$I, IKAH crien@iyHO cripsMoBaHUM
Ha IATOKIiHU a00 KJIITMHM iIMYHHOI CUCTEMM, TaKi SIK

iHTiOiTOpM (haKTOpa HEKPO3Y MyXJINHHU allbda abo 0J10-
KaTopu B-kiiTuH. Amxe BizoMo, 1110 KiHIIEBOIO METOIO
nikyBaHHs1 PA € moBHa peMicis 3aXBOprOBaHHS, a He
CUMIITOMATUYHe MoyermeHHsa. Tum He meHmn, HIT3I1
4acTo i e(peKTUBHO BUKOPUCTOBYIOThLCS JIJISI 3MEHIIIEH-
Hs 00JI10 1 3amajieHHsI, YITOBUILHEHHS MPOrpecyBaHHS
PA[9, 11, 15].

VY HaloMy JOCTiIXEeHHi MU 3aCTOCOBYBaau Alle-
KiogeHak Ta Menokcukam. AlekiodeHak Ma€e Ipo-
TH3aIajJbHy, aHaJIBIeTUYHY Ta XKapO3HIKYIOUY ilo,
110 TIOB’s13aHa 3 BUOipKoBUM npurHidueHHsaM LIOI'1 ta
LIOI'2. MenokcukaMm celieKTUBHO iHTiOye L1OI'-2, 1m0
peryJIloE CUHTE3 IMPOCTArjdaHAWHIB y BOTHUIII 3ama-
JIECHHSI Ta y He3Ha4yHiil Mipi 3HMXKy€e akTuBHicTh L1OT -
1, mo mpuiiMae y4acTh Y CHMHTE3i IpocCTarylaHAMHIB,
110 3aXUIIAE CIU30BY OOOJOHKY IIIYHKA Ta PEryIIO€E
HUPKOBU KPOBOTIK.

Hamu 1poaeMOHCTpOBaHO CTAaTMCTUYHO 3HAYY-
me 3HmkeHHs: VEGF ta TOPBI1 y pasi 3actocyBaHHS
3azHauyeHux HII3II, mo noBoauTh iX MaTOreHeTUYHY
3HAYUMICTh Yy JiKyBaHHI XBopuXx Ha PA.

Edextn VEGF Ta TOPB1 npotecroBaHi Ha eKc-
nepuMeHTanbHUX Moaenssx PA. IIpogemMoHCTpoBaHO,
mo HeuTpanizauis VEGF 3amobirae iHmyKyBaHHIO
KOJIaTeHYy i TToC/IabIIoe TSIKKICTh MUIIIAYOTO KOJIareH-
iHgykoBaHoro aprputy [12]. OgHaxk KjiHi4HiI mocoi-
JIKeHHs mono0 epekTuBHocTi aHTU-VEGF y xBopux Ha
PA He nipoBOAMINCE.

BucHoBkH. TakyM 4YMHOM, 3aCTOCYBaHHS 3aIIpoO-
noHoBaHoi Teparii 3 BKimoueHHssM HIT3IT HoBoro 1mo-
KOJIIHHS alieKJIo(eHaKy aJisi KOMIJIEKCHOTO JIiKyBaH-
Hs xBopux Ha PA 3 XXH no3Bonse momimmuuT epex-
TUBHICTh JIIKyBaHHS UIJISIXOM KOpPEKIlii MOKa3HUKIB
poctoBux (akropis kposi Ta cevi (TOPP1 ra VEGF).

KonduikT inTepeciB. BincyrHiii.
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Abstract. The aim of our work was to study the level of citrulline in serum as
a biochemical marker of the functional state of the kidneys in patients with
cardiovascular pathologies.

Methods. The study included 134 patients aged 41-68 years, of which 40 patients
with stage 11 arterial hypertension (AG-11) and 62 patients with chronic heart failure
(AG in combination with chronic ischemic heart disease) in the Ila and I1b stages.
The control group included 32 practically healthy persons of the corresponding
age. Along with standard diagnostic methods, the content of citrulline in serum was
determined. Statistical analysis was performed using SPSS 10.0 for Windows.

Results. There is a direct relationship between the increase in the content of citrulline
and the severity of changes in the parameters of the functional state of the kidneys in
patients with AG-11 and CHF. At the same time, the fact that the content of citrulline
in serum is much higher compared to the control values in patients with normal
values of GFR, creatinine and microalbuminuria. As the increase in the content of
citrulline directly correlates with the degree of deterioration of the functional state
of the kidneys, and the kidneys are the only organ that regulates and controls the
exchange of citrulline, the increase in its level in serum can be primarily associated
) ) with changes in kidney function in the examined patients.
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MoKIMBiCTh BUKOPUCTAHHS IUTPYJIiHY K HOBOr0o 0ioXiMiYHOIO MapKkepy
OIIIHKM CTAHY HUPOK Y MALIEHTIB 3 CePLieBO-CYIMHHOIO NMATOJIOTIEI0

«HauionanbHuii HaykoBui LIEHTp «IHCTUTYT Kapaiosorii iMm. M. J1.Ctpaxeck Kpainun», M. KuiB
'Y «HauioHan ayKo e Inc apnaionorii iMm. M. JI.Ctpaxxecka HAMH VYkpa , M. Ku
HixXMHCBKU JepXaBHUI YHiBepcuTeT iMeHi Mukoiu Toronst, M. Hixkun
SHauionanbHuii yHiBepcuTteT « KreBo-MormistHebka akaaeMisi»

Pe3tome. Memoio nawoi pobomu 6yn0 0ocaioncenus pieHs yUmMpyainy 6 Cuposamui Kposi sik 6ioximiuHo2o Mapke-
Pa QYHKYIOHANbHO20 CIMAHY HUPOK Y RAUIEHMIG 3 cepuedo-CyOUHHUMU NAMOA02ISMU.

Memoou. B docaidxcenns 6yn0 exaroueno 134 nauienma y eiyi 41 — 68 pokis, i3 nHux 40 nayieumis 3 apmepi-
anvHoro einepmensiero 11 cmadii (AI-11) i 62 nayienma 3 xpouiunor cepyegoro Hedocmamuicmio (Al 6 cykynnocmi 3
XPOHIMHOMW iwemiuHoi xeopoboro cepys) Ila i 116 cmadii. Ipyna koumpoanro exkarouana 32 npaxmu4ro 300po6i ocobu 8io-
noeionoeo 6ixy. Ilopad iz cmandapmuumu 0iaeHOCMUMHUMYU MeMOOaMU BUSHAUAAU BMICIN UUMPYAIHY 8 CUPOBAMUi KPOSi.
Cmamucmuunuii ananiz npoeoouecs 3a donomoeoro npoepamu SPSS 10.0 oaa Windows.

B pesyavmami nposedenux docaioxcensb 0y10 NPOOEMOHCMPOBAHO 3HAUHE 3DOCMAHHS GMICIY YUMPYAIHY 8 CU-
posamui kposi y nayieumis 3 AI-11 i XCH. Cnocmepieacmbcs npama 3a4edcHicmb Midc 3D0OCIAHHS 8MICIY YUMPYAiHY
i cmynenio supaxceHocmi 3MiH NOKA3HUKI6 QYyHKUIOHANbHO20 cmaHy HUpox y nayieumie 3 AI-11 i XCH. Ilpu yvomy
36epmae Ha cebe moil Gpakm, w0 emicm yUmMpyaiHy 8 cupoeamuyi Kpogi € 3HA4HO GUUWUM NODPIBHAHO 3 KOHMPOAbHUMU
3HAYeHHAMU Y nayieumie 3 HopmanvHumu eeauyunamu HIKD, kpeamunina i arvOyminypii. OcKinvKu 3p0CMaHHs emicmy
YUMPYAIHY NPAMO KOPeAoe 3i cmynenem no2ipuleHHs QYHKUIOHANbHO20 CIAHY HUPOK, a HUPKU € EOUHUM OPeAHOM, W0
Pe2YAIOE [ KOHMPOAIOE 00MIH YUMPYAIHY, MO 3POCIMAHHS 11020 PIBHS 8 CUPOBAMUI KOG 6 NepuLy uepey MOJCHA No8 ’a3amu
31 3MIHAMU QYHKYIT HUPOK Y 00CMeNCeHUX NAUIEHMIB.

BucHoeku. emicm yumpyniny 6 cuposamui Kpogi modice 6ymu 8uKopucmanuii sKk 000amrko8uil mapkep Has8HOCMi
nopyuieHs (PyHKUIOHAAbHO20 CIAHY HUPOK Y NAUIEHMIB i3 cepuye0-cyOUHHUMU MA IHUUMU 30X680PHOBAHHAMU 6HYMPIUIHIX
opeauia, 0cobAUBO HA PAHHIX cMAdIIX PO3GUMKY, A MAKONC 045 OUIHKU egheKkmugHocmi i 6e3neuHocmi 6UKOPUCAHHS
Aikapevkux 3aco0ie. lanuii noKa3HuK nompebye nooanvuio2o UHeHHs i3 3aiy4eHHAM Oinbuoi Kinbkocmi nayieumis
3 DIBHUMU NAMOAORIAMU Cepye8o-CYOUHHOI cucmemu ma 0OHOYACHUM MOHIMOPUHEOM (DYHKUYIOHANBHORO CIMAHY HUPOK

CMAHOApMU308AHUMU MEMOJaMu.

KnrouoBi cioBa: yumpynin, kpeamunin, IIIK®D, apmepianvha 2inepmensis, XpoHivHa cepyeéa HeOOCMAamHicmb.

Beryn. AmiHOKUMCIOTa LIUTPYJTiH € OHIENO i3 BaX-
JIUBUX PETYJIATOPIB MPOMiXKHOTO OOMiHY PEYOBUH B Op-
radizMi. Briepie BoHa Oyna BUiJIeHa i3 COKy KaByHa
3Bn4aitHoro B 40-x pokax XX ct. Llg amiHOKuMCTIOTa €
MMOTYXXHUM aHTUOKCUIAHTOM, 3aBISIKA YOMY BOHA 3 BU-
COKOI0 €(PEKTUBHICTIO MOXE 3aXUIIATU Pi3HI MOJEKYJIN
BiZl OKMCTIOBaJIbHOT Monuikarii [1, 2]. OcHOBHA Kilb-
KiCTh UUTPYJIiHYy CUHTE3YEThCS B KUIIEYHUKY i3 TIyTa-
MiHa, SKMI HaJXOIUTh i3 1XXeto. TakoxX neBHa KilbKiCTh
LIMUTPYJIIHY MOXE CUHTE3yBATUCh i3 apriHiHa 3a y4acTi
depMmeHTHUX cucTeM apriHasu Il i opHiTUH-KapbaMo-
iT-TpaHcdepa3u. YTBOpeHUl LIUTPY/IiH HE MOXe OyTH
BUKOPUCTAHUI B EHTEPOLIUTAX, OCKIJIbKA B HUX HassBHA
Jy>Ke HU3bKa aKTUBHICTb (DEPMEHTIB, 1110 3a0€3Me4yI0Th
MOJAbIIE MEPETBOPEHHS LUTPYIiHY — apriHiHO-CYK-
LIMHAT-CUHTA3M 1 apriHiHO-CyKIIMHAT-Jia3u. ToMy Lu-

Oaena bopuciBna KyumeHko
e-mail: kuchmeb@yahoo.com

TPYJiH, SKUI YTBOPIOETHCS B €HTEPOIIUTAX, HAXOAUTh
B KpPOB 3 HACTYITHUM 3aXOIUIEHHSIM HMPKaMu, Je BiH
TepPETBOPIOETHCS HA apTiHiH. OTXe, CUHTE3 LIUTPYITiHY
B KUIIEYHUKY € BaXJIMBUM DPETYJISATOPOM CUHTE3Y ap-
TiHiHY B HUpKax. Takuil Mi>XKOpraHHWI LIUKJ apriHiH-
LIUTPYJIIH-apPTiHiH JO3BOJIIE 3aXUCTUTU apriHiH, KU
HaAXOAUTH i3 Kelo, Bil HaaAMipHOiI Horo gerpanailii B
MeyiHLli, Ae IMiJ BIUIMBOM apriHa3u CUHTE3YIOThCS Ce-
YoBHMHA. TaKMM NUISIXOM PETYIIOEThCS i MiATPUMYETh-
Csl CUHTE3 CEYOBMHMU Y BiITOBITHOCTI JO HAIXOMIKEHHS
KilbKoCTi Giika B opraHi3m [3]. TakuM YMHOM, OCKiTb-
KV HUPKU € OCHOBHUM OPTraHOM, JI€ BilOyBA€EThCS Me-
TabOJi3M LUTPY/IiHy, BU3HAYEHHS WOrO piBHSA B KPOBi
MOXe OYTU BUKOPUCTAHO B IKOCTi crieliu@ivHOro 6ioxi-
MiYHOTO MapKepa ISl OLiHKYU (DYHKIIIOHAIBHOTO CTaHY
MPOKCUMATbHUX KaHAJbLIiB HUPOK i HASIBHOCTI HUPKO-
Boi HemocTaTHOCTI. OCOOIMBUIA iHTEepec el ITOKa3HNK
Ma€ B MiarHOCTHII CEepPIIEBO-CYAMHHUX 3aXBOPIOBaHbD,
0COOJIMBO 3a apTepialbHOI TiMepTeH3ii, K crneuudivy-
HUI MapKep MOIIKOIXEHHS BaKJIMBUX OpraHiB-Millle-
Hel 15 apTepiaibHOI TinepTeH3ii — HUpokK. [TokazaHo,
1[0 PiBE€Hb LIUTPYJIiHY B IJIa3Mi KPOBi 30UIBLIYETHCS i3
MpOrpecyBaHHSIM HUPKOBOI HemoctaTHocTi [4, 5, 6].
3MiHM BMiCTy IIUTPYJIiHYy KOpEJIoBaJIU i3 piBHEM Kpea-
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TUHIHY B TJ1a3Mi KpoBi. binbin Toro, 6yj0 mpoaeMoH-
CTPOBAHO 3POCTaHHS PiBHS LIMTPYJIiIHY HA CAMUX PaHHIX
CTafIisIX PO3BUTKY MTOMipPHO BUPAXXEHO1 HUPKOBOI HE0-
CTaTHOCTI 1IIe A0 3POCTaHHS BMICTY KpeaTUHiHY i ceuo-
BHMHU B KpoBi [7].

[HIIUM BaXJIMBUM JXKEPEJIOM YTBOPEHHS LIUTPY-
JIiHy B opraHi3mi € cucteMa cuHTe3y NO. IlokasaHo,
10 i3 MOJIEKYJIM aMiHOKUCJIOTHY apriHiHa Mif BILTMBOM
depmeHTHOI cuctemu NO-CHUHTa3U yTBOPIOETHCS JBA
KiHueBux npoaykra: NO i HUTpyJiiH y CMiBBiIHOIIEHHI
1:11[8,9].

Meto10 pobotu Oya0 AOCHIAXEHHS PiBHS ILU-
TPYJIiHY B CUPOBATLi KPOBi K 0i0XiMiYHOTO MapKepa
(yHKIIOHATBHOTO CTaHY HUPOK Y MALiEHTIB 3 ceplie-
BO-CYIVUHHUMU MATOJIOTiSIMU.

Marepian i MmeToau AocaimKeHHsA. B nocmimkeH-
Hs OyJ10 BKiItodeHo 134 manienra y Bini 41 — 68 pokis,
i3 Hux 40 mauieHTiB 3 apTepiajbHOIO rinepreHsiewo 11
cranii (AI-1I) i 62 maiieHTa 3 XpOHIYHOIO CEPLEBOIO
HenoctaTHicTio (Al B CyKYMHOCTI 3 XpOHIYHOIO illie-
MiuHOIO0 XBopoOoto cepirst) Ila i 116 cranii, siki mepe-
OyBanu Ha obcTtexxeHHi Ta JjikyBaHHi B Y «HHII
«Inctutyt kapaiosorii iMm. M. II. Ctpaxecka HAMH
VYkpainu». ['pyna KkoHTposto BKJoYaaa 32 npakTUYHO
3I0POBi 0COOU BiAMIOBIMHOTO BiKY.

ITin yac BUKOHaHHS POOOTU JOTPUMYBATUCH TIpa-
BUJ Oe3mneku MallieHTiB, 30epexXeHi MpaBa Mali€HTIB,
a TaKOX MOPaJIbHO-€TUYHI HOPMHU Y BiIMOBiAHOCTI 10
ocHOBHMX TTosioxkeHb GSP (1996 p.), kouBeHuii Pagn
€BpoIu Mpo npasa JIOAUHU Ta 6ioMenuLnHy, ['eabciH-
CbKOI Aekapallii BcecBiTHbOT MEIUYHOI acolliallii mpo
€TUYHI MPUHUUINU MPOBEACHHS HAYKOBUI MEIUYHUX

JocaimkeHb 3a ydacti moauu (1964-2000 pp.) i Hakasy
MO3 Vkpainm Ne 281, Ne 523, eTHIHOTO KOAEKCY yUe-
Horo Ykpainu (2009 p.). ¥Yci naiieHTH HagaaIu Nuch-
MOBY iH(OpPMOBaHY 3Trofy Ha y4acThb y JOCJIIKEHHi.
ITpoTtokon mocnigxeHHs O6yB cxBaieHuit Kowmiciero 3
6ioetuku ta aeoHtosorii Y «HHI «IHcTUTYT Kapmi-
onorii iMm. M. JI. Crpaxecka HAMH VYkpainu».

s 6ioxiMiYHUX TOCTiIKEHb KPOB Opaiu i3 Jik-
ThbOBO1 BEHU Haruiecepasi. BMiCT UMTpyJiHy B CUPO-
BaTli KPOBi BU3HAYalU COEKTPOHOTOMETPUUHUM Me-
tomom [10].

BMmicT kpeaTuHiHy i ajbOyMiHypil0 BU3Hayalu
Ha aBTOMAaTUYHOMY OioxiMiYHOMY aHamizatopi A-25
(Biosystems, IcraHisi) 3 BUKOPUCTAHHSM BiAMOBIAHUX
JIaTHOCTUYHUX TeCT-cucTeM. KpeaTWHiH BU3HaYaIU
(epMeHTaTUBHUM KiHETUUHUM MeToaoM. IIBuakicThb
KJTyOO4YKOBOi (hiJIbTpallii B HUPKAX pPO3PaxOBYyBaJIU 3a
nonomoro piBHAHHS CKD-EPI (Chronic Kidney
Disease Epidemiology Collaboration) [11].

CTaTUCTUYHUII aHali3 MPOBOAMBCS 3a JOMOMO-
roto nmporpamu SPSS 10.0 o Windows. Bci BennunHu
3MiHHUX BiAMOBigaX HOPMaJbHOMY PO3IOJIiIY, LIO
JIO3BOJIAJIO TIPU aHAJTi3i BUKOPUCTOBYBAaTHU METOIU Ta-
paMeTpUyHOl cTaTUCTUKU. [Ipu MOpiBHAHHI 3HAYEHb
BUKOpUCTOBYBaiu t-kputepiii CteioneHTta. Bci 3Ha-
yeHHs HaBeneHi y Bunisaai (M = SD). PizHung cratuc-
TUYHO gocTtoBipHa npu p < 0,05.

PesynbTaTu pocainxkeHHs. B pesyabrati nposese-
HUX JOCIiIKeHb 0YJIO TTOKa3aHo, 1110 y MauieHTiB 3 Al'-
IIi XCH crnioctepiraeTbcs 3pOCTaHHS BMIiCTy LIMTPYi-
HY B CUPOBATIIi KPOBi Oijibllle HiXX B 2 pa3u MOPiBHSIHO
3 KOHTpoJsieM (Tabu. 1).

Tabauys 1
BwmicT murpyniny B cupoatui Kposi manienTis 3 AI'-11i XCH, (M *+ SD)
ITokazuuk KonTposb IMamuenTu 3 AT-11 IMamiean 3 XCH
HwuTpymiH, MKMOJIb/IT 51,75+ 5,87 104,6 £ 2,7* 124,14 £ 6,71*

ITpumitka: * - p < 0,05 MOPiBHAHO 3 KOHTPOJBHOIO I'PYIIOIO.

AHaui3 BeJIMYUMH NOKAa3HUKIB 165 7

(byHKIIIOHAJILHOTO CTaHy HUPOK
i piBHSI LUTPYJIiHY B CHUpOBATLi
KPOBi I0Ka3aB, 100 3MEHIIEHHS
LIBUIKOCTI KJIyOOUKOBOI (iJibTpa-
11ii, 3pOCTaHHs BMiCTy KpeaTUHiHY
i BUpaxXeHOCTi aJbOyMiHypii cy-
MPOBOJIXYIOTHCS 3pOCTaHHSIM PiB-
HSI LITPYJIiHY B CUPOBATLi KPOBi
(puc. 1).

150 1

135 4

120 A

105 1

90 A

75 A

60 -

45 -

30 A

15 1

20

[ Wewuakicts kny6oukosoi dinbTpauii (CKD-EPI) (Mn/x8/1,73m?)
[IKpeatnnin (Mkmonb/n), N=62-133

[ Anb6yminypia (mr/n), N=go 20

Eluntpynin (mkmonb/n),N=45-65

0

C1 (HopmanbHa abo BMCOKa)

i i e .
C2 (He3HAYHO 3HM¥KEHa) C3 (3HuKeHa)

Puc. 1. IBuakicTh KiyOOUKOBOI (hiibTpallil, BMiCT KpeaTUHIHY i HIATPYIiHY
B CHPOBATIIi KPOBi Ta piBeHb albOYMiHYypii y maitieHTiB 3 AI-11
3aJIEXKHO BiJl IIBUAKOCTI KJIyOOUKOBOI (hibTpallii.
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OTXe, CIOCTepiraeThCs MpsiMa 3aJIEXHICTh MiX
3POCTAaHHS BMICTy LIUTPYJIiHY i CTYNEHIO BUPaXKE€HOC-
Ti 3MiH MOKa3HUKiB (DYHKIIOHATBHOTO CTaHY HUPOK
y nmauieHTiB 3 AI'-I1. ITpu ubomy 3BepTae Ha cebe Tol
(akT, 1110 BMICT UIMTPYIiHY B CUPOBATLi KPOBi € 3HA-
YHO BUIIUM MOPiBHSIHO 3 KOHTPOJAbHUMU 3HAYEHHSIMU

O Weunakictb kKNy6o4uKoBOi dinbTpauii
(CKD-EPI) (Mn/xB/1,73Mm?)
KpeaTuHiH (Mkmonb/n)
N=62-133
O UmTtpyniH (MKMmonb/n)

210
195 -
180
165 1
150 -
135
120

N=45-65

105 -
90
75 A
60 -
45
30 -

y Tali€HTiB 3 HopMabHUMU BennunHamu LITK D, kpe-
aTUHiHA i ATBOYMiHYpii.

AHAaJIOTIYHY 3aJI€XHiCTb i HAPaBJIEHICTh MiX 3Mi-
HaMM AOCIiIXyBaHUX MOKa3HUKIB (hyHKIIIOHATBHOTO
CTaHy HUPOK i PiBHS LIMTPYJiHY B CUPOBATIi KPOBi
OyJa BcTaHoBJIeHa Takox y nauieHTiB 3 XCH (puc. 2).

o] T
C1 (HopmanbHa abo
BUCOKA)

C2 (He3Ha4yHO 3HUKeHa)

C3 (3HUKeHa) C4 (pi3KoO 3HUXKEHA)

Puc. 2. HIBuakicTh Kiy0OUKOBOI (piibTpaliii, BMiCT KpeaTUHIHY i LIMTPYJIiHY B CUPOBAaTILi KPOBi Malli€HTIB
3 XCH 3anexHo Big LLHIK®.

Oo6roBopennsi. OGroBopIOIOYM Pe3yIbTaTH IIPOBE-
JEeHUX NOCHiIXEHb CHif 3ayBaXkWUTH, 11O BMICT LIUTPY-
JIIHY B CUPOBATIli KPOBi € iHTeTpaJbHUM ITOKa3HUKOM,
SIKMI CKJIaIAa€ThCH i3 KiJIbKOX CKJIagoBux. [1pu owiHui
MOXKJIMBMX MPUYMH 3MiHM BEJIMYMHU LIbOTO ITOKA3HM-
Ka CJIijl 3BepHYTHU yBary Ha MOXJIMBY HasIBHICTh IIOPY-
1IeHb PYHKIIIOHAIBHOI'O CTAHY KMIIIEUHWKA, TPaBJIeH-
HS 1 pallioHy XapuyBaHHS 00CTeXeHUX ocib. Y obcTe-
JKEHUX MAaL[i€EHTIB CYTTEBUX 3MiH BKa3aHMX ITOKA3HUKIB
He CIoCTepiraeThbes.

OCKiTbKM 3pOCTaHHSI BMIiCTy UMTPYJiHY TIPSIMO
KOpEJIIOE 31 CTyINeHeM TOoTiplieHHsS! (PyHKIiOHAJbHO-
ro CTaHy HUPOK, a HUPKM € €AMHUM OPTaHOM, IO pe-
TYJII0€ i KOHTPOJIIOE OOMiH LMTPYJIiHY, TO 3pOCTaHHS
oro piBHSI B CMpOBATLi KPOBi B MepIly Yepry MoxKHa
MoB’A3aTu 3i 3MiHaMU (PYHKIIili HUPOK Y 0O0CTEKEHUX
Malli€HTiB.

PesynbraTu emigeMioNoriYHMX  JOCTiIXKEeHb
(NHANES III, Okinawa Study Ta iH.) 1eMOHCTPYIOTb
BUCOKY PO3MOBCIOIKEHICTh MOPYIIeHb (PYHKIIN HU-
POK B 3arajibHiil momyasauii sonei [12, 13, 14]. Ipu
LIbOMY HUPKOBa AMCOYHKIIiS y MaILli€EHTIB 3 ceplieBO-
CYIMHHMMU 3aXBOPIOBAHHSIMM BiIMi4a€ThCsl 3HAYHO
yacTille i acOlilEThCS 31 3HAYHUM 3POCTAaHHSIM PU-
3uKky cmeprti. [Ipu XCH piBeHb JIeTanbHOCTiI 3BOPOT-
Ho nporntopuiiHuit IIIK®, ska € TakuM Xe BaxKJIMBUM
MMPOTHOCTUYHUM (PaKTOPOM, K i BeIMYMHA (pakilii
BUKUIY JIiBOTO IIUTYHOYKA a00 (DYyHKLIOHAIBbHUI Kiiac
CH 3a NYHA. HaBiTb He3HauHe 3HMXEHHS (PYHKITiO-
HaJIbHOI 3aTHOCTI HUPOK aCOLIIIOETHCH i3 3pOCTaHHSIM
CepLIEBO-CYIMHHOTO PU3UKY, SIKUI 3pOCTa€ 3BOPOTHO

nponopuiiiHo piBHio HIK®, i 3a IHK® < 30 mi/xs.
MEepEeBUIIYE TaAKUIi 32 yMOB 30epeKeHo1 (PyHKIIii HUPOK
B 5,5 pa3u. Y mauieHTiB 3 apTepiaJibHOIO TilepTEH3i€I0
0e3 OyIp-SIKMX CepLeBO-CYIMHHUX YCKJIaAHEHb MO-
MipHe 3HmKeHHs LHIK® cynpoBoIKy€eThCsI MTOABOEH-
HAIM pU3UKY KapaiaabHoi cMmepti [15].

Ax Bimomo, IIIK® € Haii6Giabll TOYHUM MOKa3-
HUKOM (PYHKIIIOHaJIbHOIO CTaHy HUPOK i BKa3ye Ha
CTYITIiHb 30epeKeHHsI MacH Ailounx HedpoHiB i Pinb-
TpawliiiHy 3aaTHICTh HUpOK. PospaxyHok IIK® i ox-
HoYacHe BU3HAYEHHS aJbOyMiHypii MalOThb CaMOCTili-
He i B3a€EMONOINOBHIOKYE NiarHOCTUYHE 3Ha4YeHHS,
BimoOpaxkarouu MPOTEiIHYPUYHUI i HEMPOTEIHYPUUHUI
MexaHi3Mu nporpecyBaHHs Hedpormatii. OuiHKa BMic-
Ty KpeaTUHiHy B CUPOBATLi KpOBi MapkepoMm (yHK-
LIiIOHAJIBbHOT'O CTaHY HUPOK i X HEJOCTATHOCTI, KU
HaOibII YacTO 3aCTOCOBYETHCS B KIiHIYHIN MpaKTH-
11i. AJie TIpM IbOMY TaKW# IiIXil YaCTO € HEAOCTAaTHBO
TOYHUM, OCOOJIMBO Y BUMAAKaX BUSBICHHS HMUPKOBOL
HEAOCTAaTHOCTI Ha paHHIX CTalisgx ii pO3BUTKY.

Buxonsiun i3 ocobnmBocTeit MeTaboJ1i3My aMiHO-
KMCJIOTU LUTPYJIiHa B OpraHi3mi, BOAYAaETbCS MOX-
JIMBUM BUKOPMCTaHHSI IOro BMICTYy B IKOCTi Mapkepa
PO3BUTKY HUPKOBOT HEOCTATHOCTI, 0COOJIMBO Ha paH-
HixX cTamisx ii po3BUTKY, KOJIM BMICT KpeaTUHIiHY i ce-
YOBMHU HE BUXOMATH 32 MeXi pehepeHTHUX 3HAUEHb.

BucnoBku. Y naiienris 3 AI-11 ra XCH cnocre-
piraeTbcsl JOCTOBIpHE 3POCTaHHS BMIiCTY LIMTPYIiHY B
cupoBaTli KpoBi. [ToMipHe 3pocTaHHS piBHSI LUTPYJTi-
HY B CMPOBaTLIi KPOBi CIIOCTepiraeThCs y Maili€eHTiB 3
AT-1I 6e3 mopyiieHb (PyHKIIOHAJIBHOTO CTAHY HUPOK;
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MPU HasIBHOCTI MOpYIlIeHb (hyHKIIiT HUPOK 3POCTAHHS
B CUPOBATLi KPOBi LUTPYIiHY OPSIMO MPOMOPLIAHO
moB’s13aHo i3 3MeHIeHHsaM [ITK®, 3pocTaHHsIM B cU-
pOBaTLi KPOBi BMiCTY KpE€aTHHIiHY i piBHA alb0yMiHypil
y nauieHTiB 3 AI'-11 i XCH. BBaxaeMo, 1110 BMiCT M-
TPYJIiHY B CUPOBAaTLi KPOBi MOXe OYyTU BUKOPUCTAHUIA
SIK JOAATKOBUI MapKep HasBHOCTI MOPYUIEHb (DyHK-
LIiOHAJIbHOT'O CTaHY HUPOK Y MAalli€HTIB i3 CEpLIEBO-CY-
JUHHVAMU Ta iHIIMMU 3aXBOPIOBAHHSIMU BHYTPilIHiX
OpraHiB, OCOOJMBO Ha PaHHIX CTalisiX PO3BUTKY, a
TaKOX JIJIS1 OLIiHKY €(heKTUBHOCTI i 6€3MeYHOCTi BUKO-
PUCTaHHS JiKapchKuX 3aco0iB. JlaHWII MOKa3HUK TO-
TpeOye MoaajblIOro BUBYEHHS i3 3aTy4YeHHSIM OibLIo1
KiJIbKOCTi MAlli€HTiB 3 Pi3HUMM MATOJIOTiSIMU Ceplie-
BO-CYIMHHOI CUCTEMU Ta OTHOYACHUM MOHITOPUHTOM
(yHKIIIOHATBHOTO CTaHy HUPOK CTaHAAPTU30BAHUMU
METOJaMHU.
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Abstract. The purpose of this study was to define the frequency of renal dysfunction,
including acute kidney injury (AKI), in cardiac surgery patients and its effect on
outcome.

Materials and methods. Patients 18 years old or older underwent cardiac surgery were
included in the study. AKI and chronic kidney disease (CKD) was defined and staged
according KDIGO 2012 guidelines. Glomerular filtration rate (GFR) was calculated with
CKD-EPI formula. Clinical, laboratory and instrumental investigations were performed to
all patients. As well, continuous hemodynamic monitoring was performed in postoperative
period. Statistical analysis was conducted with SPSS for Windows v. 17.0.0.

Results. 239 patients (170(72,8 %) — male, 65 (27,2 %) — female) underwent cardiac
surgery in M.M. Amosov National Institute of Cardio-Vascular Surgery between
29.06.16 and 30.10.16 were included in the study.

79 patients had a renal dysfunction before surgery: 19 (7.9%) — CKD and 60 (25.1%)
— AKI. Renal replacement therapy (RRT) was used in 7 patients (4 — with CKD and
3 — with AKI). AKI was developed in 38 patients (15.9%) in postoperative period and
RRT was started in one case.

Statistically significant risk factors associated with AKI development in postoperative
period were epinephrine usage (p<0.05) and heart failure development (p<0,001).
Hospital mortality was 5.9% - 14 patients (7 (50%) - male, 7 (50 %) - female). All
died patients have had renal dysfunction (3 (21.4%) have had AKI on CKD and 11
(78.6%) — AKI). Among them 8 (57.1%) patients have had AKI I, 1(7.1%) - AKI 11
and 5(35.7%) - AKI I11.

Statistically significant risk factors associated with hospital death were multiorgan
dysfunction syndrome (p<0.001), sepsis (p<0.001), epinephrine (p<0.001) and
norepinehrine (p<0.001) usage. Dobutamine use was associated with significant
improvement in hospital mortality (p<0.05).

Conclusions: Near half of cardiac surgery patients had renal dysfunction in
perioperative period. RRT was used in 3.4% patients. Because the majority of
died patients have had the first stage of AKI, which rather means the risk of renal
dysfunction, and statistical analysis reveals no significant association between renal
function and outcome, developing of AKI in cardiac surgery patients is an indicator of
severity of main disease, but not a cause of death. Renal dysfunction regardless of time
of it development in relation to cardiac surgery is not risk factor of death, in contrast
to multiorgan dysfunction syndrome and sepsis, which warrant the use of epinephrine.
Key words: cardiac surgery, acute kidney injury, acute renalfailure, renal replacement
therapy, renal dysfunction.

Conflict of interest statement: all the authors declared no competing interests.

© K. Zakon, V. Romanova, K. Tverdohlib, 2018. All rights reserved.
Correspondence should be addressed to Konstantin Zakon: zakon@i.ua

o) I

40 OpUriHOABHI HOYKOBI POBOTU YKPAIHCbKMIN XYPHOA HEPPROAOTTT TO Aianizy N24 (60) 2018


mailto:zakon%40i.ua?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
doi:%2010.31450/ukrjnd.4(60).2018.06
http://inephrology.kiev.ua/?page_id=2098&lang=en
https://www.tdmu.edu.ua/en/

Ukrainian Journal of Nephrology and Dialysis, 4 (60)’2018 Original Papers

© 3akonb K. M., Pomanosa B. B., Teepmoxnio X. JI., 2018
YK 616.61-001:616.12-089]-036.88-037

3akonb K. M., Pomanosa B. B., Tsepmoxuio X. JI.

Yacrora nopymeHHsa (yHKIil HUPOK Ta ii BIUIMB HA Pe3yJbTATH JIKYBAHHSA
KapaioxXipypriyHux Nami€HTiB
Y «Iucturyt Hedpomaorii HAMH Ykpainu», KuiB, Ykpaina

Pe3tome. Mema yboco docaioxncenns: eusHauenHs yacmomu nopyuerts QyHKYii HUPOK, 30Kpema e0cmpoeo no-
wKo0xucenns nupox (I'IIH) ma ix enaugy Ha pe3ysvmamu AiKy8anHs KapoioXipypeiuHux nayicHmia.

Mamepian i memoou. Y docridcenHs exaouarucy nayieumu eikom He meHue 18 pokie, axum 06ya10 npogedene
kapoioxipypeiune empyyauns. I'lIH i xponiuna xeopoba nupox (XXH) ma ix cmadii susnauarucs 6idnosiono 0o pexomen-
dayiti KDIGO 2012 p. Illsudkicmo kayboukoeoi ginempauii (ILIKD) pozpaxosysanrace 3a gopmyasoio CKD-EPI. Bcim
nauieHmam npo8oouUAUCh 3a2anbHO-KAIHIYHI 00CAiONCeHHs, OIoXiMiuHi docaiOiceHHs Kpoi, 00CAiONCeHHS NOKA3HUKU 2a-
306020 CKAA0Y KPO8i, iIHCMpPYMeHMAanbHi 00CAI0NCeHHA Ma MOHIMOPUHE NOKA3HUKI6 eeMOOUHAMIKU Y nicasionepayitiiHomy
nepiodi. CmamucmuuHuil aHani3 30ilicHI08A8CA 3a 00ONOMO0I0 NpoepamHoezo 3abe3neuernns SPSS for Windows v. 17.0.0.

Pezynvmamu. Y docaidocenns oyno exaioverno 239 nauienmis (170 (72,8 %) — wonosixu, 65 (27,2 %) — xcinku),
saKum 6yno npogedero kapoioxipypeiune empyyannay HICCX im. M.M Amocosa 3 29.06.16 p. no 30.10.16 p.

Y 79 nayicumie (33,1% ) 6yn0 usieneno nopyuienus ¢ynxuii Hupok do onepauii:y 19 (7,9%) — XXH, a 'y 60
(25,1%) — I'llH. dianizna nupkosa 3amicna mepanis ([IH3T) npoeodunace 7 nayienmam (4 nauicumu 3 XXH, ma 3 - 3
T'IIH). I'lIH y nicasonepayitinomy nepiodi pozeunyaocs y 38 nauienmis (15,9%). Y nicasonepauiiinomy nepiodi nikysan-
Ha JIH3T poznouamo odnomy nayienmy.

Cmamucmuuno docmogipHumu gpaxkmopamu pusuxy pozeumky I'IIH y nepionepauyitinomy nepiodi 6yau 3acmocy-
eaHHs adperaniny (p<0,05) ma poszsumok cepyegoi nedocmamrocmi (p<0,001)

Tocnimanvha nemanvhicmo nayienmie eéxaiovenux y docaioncenns cmanosuaa 5,9% - 14 nayienmie (7 (50%) -
uonosixu, 7 (50 %) - ucinku). Bei nauienmu, sxi nomepau maru nopyuienns gyuxuii nupok. Y 3 (21,4%) 6yao diaenoc-
moearo I'llH na ¢oni XXH, y 11 (78,6%) — I'lIH. 3a cmynenem T'TTH nomepai nayicnmu po3nodiruiuce HacmynHum
yunom: T'lTH [ em. - 8 (57,1%) nauicumis, TITH I cm. - 1(7,1%) i T'ITH 111 cm. - 5 nayicumis (35,7%).

Cmamucmuuno docmogipHum paxmopamu e0cnimanbHoi cmepmuocmi KapoioxipypeitHux nayieHmie € po3eumox
CIIOH (p<0,001) ma cencucy (p<0,001)ma Heobxidunicms 3acmocysanus adperanriny (p<0,001) ma HopadpeHanriny
(p<0,001), a 3acmocysants 000ymaminy 3ameHuiye puzuk 2ocnimanvroi cmepmi (p=0,043).

Bucnosku. [lopywenns @ynkuyii HUpoK y nepionepauitinomy nepiodi cnocmepieacmscsi y N0A08UHU Kapoioxipyp-
eiunux nayicumie. Heooxionicme y IH3T cmanosums 3,4%. Ockinvku Oinbuicms nayicumia, saxi nomepau manu I cmy-
nins T'llH, axuil pakmuuno o3Hauae pusux po36UmKy NOUKOONCEHHS ma HedOCMAamHOCmi HUPOK, d CIAmMucmu4Huil
aHani3 He 8UABUE CIMAMUCIMUYHO 3HAYY U020 NAUBY NOPYUIEHHS (YHKUII HUPOK HA 20CNIMANbHY AemanbHicmb Kapoioxi-
pypeiunux nayienmis, pozeumox I'IIH y kapoioxipypeiunux nayicumie moice ceiouumu npo msickicmos 3aX60pHGAHHS i
CMaHy nayieHma, a He € cCamoCMIlHOI0 NPUMUHOIO CMePMI.

Baxckicmo nopywients yHKuii HUPOK ma MOMeHmM 1020 PO36UMKY NO GIOHOUIeHHIO 00 KapoioxipypeiuHozo one-
PAMUBHO20 6MPYHAHHS He € aKmopamu puzuky cmepmi kapdioxipypeiunux nayienmis, Ha eiominy eio CIIOH, cencucy
ma HeoOXiOHOCMi 3aCMOCYBAHHS AOPEHANIHY.

KaouoBi cioBa: xapdioxipypeis, eocmpe nowKo0dCeHHs HUPOK, 20CMpa HUPKO8A HedoCmamuicms, OianizHa
HUPK08a 3aMicHa mepanis, nopyuieHHs YHKUii HUPOK.

Beryn. Toctpe momkomkenHst Hupok (I'TTH) —
CTaH, PO3BUTOK SIKOTO HECE 3arpo3y XUTTIO. 3a JiTe-
paTypHUMU JaHUMM, 3ajieXXHO Bin BuzHaueHHs ['TIH,
iioro yactota Moxe csiratv 30% cepel Malli€HTIB MiCst
kapaioromiit [1]. TIpu 1boMy, yacToTa IIPOBEAEHHS
Jiajli3HO1 HUPKOBOi 3aMicHoi Tepamii (JIH3T) y kap-
Jaioxipypriunux mnauieHrtiB ckiagae 1,1 % npu I'ITH
RIFLE-R, 7,1% - npu I'TTH RIFLE-I ta 55% y nari-
enriB 3 I'TTH kimacy RIFLE-F [2]. Pazom 3 uum, Bin-

3akoub KoctsaaTnn MukoJjiaiiopuu
zakon@i.ua

cyTHi nadi mwonao yactotu ['TIH y kaprioxipypriunux
MalieHTiB B YKpaiHi.

MeTo10 110T0 TOCTIIKEHHST € BAZHAYEHHS YaCTOTH
nopyileHHs QyHKIIi1 HUpoK, 3okpema I'TIH Ta ix BBy
Ha pe3yJIbTaTu JiKyBaHHS KapaioXipypriYHUX Malli€eHTiB.

Marepian Ta MeToAM. Y JOCTIIKEHHS BKITIOYA-
JIUCh MALliEHTU BiKOM He MeHlIe 18 pokiB, SKUM OyJio
MPOBEACHE KapAioXipypriyHe BTPyJYaHHSI.

I'TTH BM3Hayanoch BiAMOBIAHO A0 peKOMeHaallii
KDIGO 2012 p. - 3pocTaHHd piBHSI KpeaTUHiHY KPOBi
Ha 26,5 MKMOJIb/11 a00 Oinbiie mpotsarom 48 rog. adbo
3pOCTaHHS PiBHS KpeaTuHiHy KpoBi B 1,5 pasu abo
Oinbllle Big BUXiAHOTO PiBHA (KU OyB BU3HAUEHUI
y nomnepeaHi 7 AHiB) a60 3HUXKEHHS Aiype3y M0 MEHII
Hix 0,5 Mj1/Kr/roa. mpotsiroM 6 roaquH (taduuug 1) [3].
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Tabauys 1
Kaacudgikanisa rocrporo nomkomxkenas Hupok KDIGO
Crapia I'TTH PiBenb KpeaTuHiHy KPOBi Jiype3

1 306iIbIIIeHHS > 26,5 MKMOJIb/JT TIpoTsiroM 48 roquH | Jliypes < 0,5 MJI/KT/TOM. TIPOTSITOM

a6o B 1,5-1,9 pasu Big BuximHoro. 6 TomuH.
2 30inbp1IeHHS B 2 - 2,9 pa3u Bil BUXiTHOTO. Hdiypes < 0,5 MJI/KT/TO/I. IPOTSTOM

12 ronuH.
3 306inbIIeHHS > 3 pa3u Bif BUXiZHOTO abo Hiype3 <0,3 M1/KT/T0I. IPOTSATOM
KOHIIEHTpallis KpeaTUHiHy > 354 MKMOJIb/JT 00 00U, aHypis mpoTsIroM 12 roauH.

HeooxigHicTh B JIH3T.

Jlnsa BU3HAYEHHS XPOHIYHOI XBOpPOOM HUPOK
(XXH) BukopucTOBYBasIaCch HasIBHICTh X04a O OMHOTO
3 IBOX HaBeIEeHUX HYKYE KpUTepiis [4]:

1. TlomkomkeHHS HUPOK >3 MicC., [0 BUSBIIEHO 3a
CTPYKTYPHUMH a00 (YHKIiOHATIBHUMH IIOPY-
IMIEHHIMU HUPOK, 3i 3HmxeHHIM LIIK® abo 6e3
HBOTO, Ta MPOSIBISIETbCA 1 abo Oinblie 3 HACTYII-
HUX O3HaK:

— TMOpYILIEHHS B aHaJli3ax KpoBi abo ceui;

— TMOpYILIeHHS, BUSIBIEHI IIpU BidyamizauiiHUX

JOCJiIXKEHHSIX;

— TMOpPYIIEeHHS, BUSBJIEHI pU OiOMCii HUPKU.

2. IIK® < 60 ma/xs/1,73 M2 npotsiroM > 3 Mic., 3
IHITIMA O3HAKaMHU ITOIIKOIKEHHS HUPOK HaBe-
JIEeHUMMU BUllEe, a0 0e3 HuX.

Cranii XXH BcTaHOBIIOBAJIMCH BIAITOBIAHO IO
piBHSI IIBMIKOCTI KITy60ukoBoi (inprpalrii (LLIKD),
o po3paxoByBanach 3a ¢popmynoro CKD-EPI (ta6-
JINIIS 2).

Tabauys 2
Kpurepii Bu3nayenns craaiii XXH
Cragii pIIIK® (ma/xs/ 1,73 m2)
I 6inbrre 90
11 60 — 89
I 30-59
v 15-29
A\ MeHIie 15 abo niani3

Bcim nanieHTaM npoBOAMINCH 3aTalbHO-KIIiHIYHL
(aHami3 KpoOBi, aHAI3 cedi) MOCTiMKeHHs, OioXiMiuHi
IOCTiIKeHHS KPOBi (KpeaTUHIH, CECYOBMHA, 3aTaIbHUI
0ioK, abOYMiH, JaKTaTAETiaporeHasa, KpeaTuH(oc-
¢dokinaza, MB ¢pakuiss kpearmHbOChOKIHA3M, ana-
HiHaMiHOTpaHcdepasa, acHapratraMiHoTpaHcdepasa,
JlaKTaT, i0OHi30BaHMM Kajblliii, HATpili, Kajiit, Xjop,
MarHii, ¢docdarm), AOCHIIKEHHS MOKAa3HUKHU Ta30-
BOro CKJIaay KpOBi, iHCTpyYMEHTaJIbHI OOCIiIKEHHS
(enexTpokapmiorpadist, exokapmiorpacdis, yabTpa3By-
KOBe€ HOCITiIXEeHHS HUPOK, KOPOHAPOBEHTPUKYJIOTPa-
¢ist, peHTreHorpadiss opraHiB rpymrHoi KIiTku). Beim
XBOPUM IIPOBOIMIM MOHITOPUHT ITOKa3HUKIB TeMOIM-
HaMiKHM y TicjasionepauiiHoMy Tnepiofi (eJeKTpoKapIi-
orpadisi, apTepiaJbHUI TUCK, YACTOTA CEPLEBUX CKO-
pOYeHb, ICHTPAIbHUI BEHO3HWI THCK, HACHYCHHS
apTepiaJbHOI KPOBi KUCHEM).

CTaTUCTUYHHUN aHaIIi3 30ilICHIOBABCS 3a JOIIOMO-
roio mporpaMHoro 3ab6e3nedeHHsT SPSS for Windows
v. 17.0.0 i BKJTI0OYaB OMMMCOBI CTATUCTUKM, HeIlapaMe-
TpuaHi TecTu (KpuTepiit ManH-YitHi, Kpyckan-Yo-
JIicc), HemmapaMeTpUuHi OiBapiaHnTHI Kopesiii (Tay-b
Kenpgamr), 6araToMipHMit Ta OMHOMIpHUN OUCIIEPCiii-
HUN aHai3.

Pe3ynbraTi. Y nociimkeHHs1 Oyjo BKIOYeHO 239
mauieHTiB (170 (72,8 %) — yonosiku, 65 (27,2 %) — XiH-
KM), IKUM OYJ10 MPOBEAECHO KapAioXipypriyHe BTpy4yaHHsI
y HICCX im. M. M. AMocoBa 329.06.16 p. 1o 30.10.16 p.
BuxinHa xapakTepucTrKA NaLiEHTIB Ta XapaKTePUCTUKU
BaXXKKOCTi CTaHy HaBeeHi y Tabmuiax 3 i 4.

Tabauysa 3

Buxinna xapakrepucTKa KapaioXipypriyHux namieHTiB

TTokasHuk

Cepennsa = CB (n = 239)

Bik, poku

58,37+ 12,4

Dpakiiig BUKMIy 10 onepaiiii, %

52,41 £ 10,357

Iemorno6iH 1o omnepaitii, 1/

133,62 + 20,152

IIK® no onepariii, mi/xB/1,73 m?

66,03 = 20,116

KpeaTuHin no onepaitii, MKMOJIb/JT

110,15 + 50,842

TpuBaicTh IITYYHOTO KPOBOOOITY, XB

167,12 £+ 65,304

TpuBajicTh mepeTMcKaHHS a0pTH, XB

108,72 + 43,771
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Tabauys 4
XapakTepucTHKA BAXKKOCTi CTaHy
KapaioXipypriyHux namjieHTis

ITapamerp n (%)
Cencuc 14 (5,9)
CHUHIpOM TOJIiOPTraHHOI 36 (15,1)
HEJIOCTaTHOCTI
JuxanpHa HEAOCTATHICTD 16 (6,7)
CeplieBa HEJOCTATHICTh 35 (14,6)
TMopymeHHs PyHKILiT HUPOK 117 (49)
ITeuiHkoBa HEMOCTAaTHICTh 3(1,3)
Koma 2(0,8)
BHyTpilrHboaopTajibHa 6aT0HHA 2 (0,8)
KOHTpAIyJIbCallist
ExcTpakoprniopaibHa MeMOpaHHa 1(0,4)
OKCHTeHaIlist
JAH3T 8(3,4)

¥ 79 nauientis (33,1% ) Gyj10 BUSBIEHO IIOPYLLIEH-
Hs GYHKLIT HUpOK 10 onepauii: y 19 (7,9%) — xpoHiuHa
XBOpo0Oa HUPOK, ay 60 (25,1%) — rocTpe MOLIKOIXKEHHS
aupok. XXH III ct. 6ymo y 15 (6,3%) mauienris, XXH
IVer. -3(1,3%) i XXH 'V cr. y onHoro nauiexra (0,4%).
I'TIH I ct. 6yno y 49 (20,5%) nauientis, [TIH Il cT. -y 5
(2,1%) i TTIH I ct. - y 4 (1,7%) nauieHTis.

3 79 maitieHTiB, y SIKUX OyJIO BUSBICHE ITOPYIIICH-
Hs QYHKILII HUPOK Ha moolnepauiiiHoMy etari 7 (2,9%)
notpedysanu nikyBanHs JH3T. 3 Hux 4 namieHtu 3
XXH, ta 3 -3 TTIH.

I'TTH y nicnsionepauiiiHoMy nepiojii po3BUHYJOCH
y 38 mauienTis (15,9%). TTIH I cr. 6yno y 28 (11,7%)
mamientis, ['TIH 11 cT. -y 4 (1,7%) i I'TIH 11l cT1. -y
6 (2,5%) mamienTiB. Y michsornepaliitHoMy Tepiofi
nikysanHs1 JIH3T posmodaro omtomy (0,4%) mariiieH-
Ty, a 4 nauienra 3 7, mo orpumyBasu JAH3T Ha no-
orepauiifHoMy eTari MPOJOBXWIU JIKYBaHHS 1 MiCs
oreparii.

TakuM YyMHOM, MOpYUIEHHS (PYHKIIiI HUPOK y Tie-
piomnepariiiHoMy mepioni crioctepiragocs y 117 (49%)
KapimoxipypriyHux nauieHriB. 3 Hux, y 19 (7,9%) npu-
YUHOIO MopyleHHs GyHKIii HUpok Oyna XXH, ay 98
(41,1%) - TTIH. AH3T Oyna 3actocoBaHa y 8 (3,4%)
mamienTiB: y 4 (1,7%) 3 XXH ta 4 (1,7%) - 3 T'TIH.

IMauieHTH, y Kux y micisonepauiifHoMy nepioai
posBuHysnoch I'TIH cTatucTUYHO MOCTOBIpHO Bimpi3-
Hsuvch Bin nmauieHTiB 6e3 I'TTH micasa onepaitii 3a yac-
TOTOI0 3aCTOCYBaHHS aJAPEHOMIMETHKIB: alpeHasiHy
(10,5% i 1%, BinnosinHo, p=0,001), HOpagpeHaTiHY
(31,6% i 12,9%, sinnosimHo, p=0,004), mobyTtaMiHy
(73,7% i 3%, Bignosigno, p=0,011), nonaminy (23,7%
i 10,9%, BignosigHo, p=0,032); 4acTOTOI0 PO3BUTKY
auxanbHoi (26,3% i 3%, sBignosigHo, p<0,001), cepiie-
BOi (63,2% i 5,5%, BigmosigHo, p<0,001) Ta meyinko-
Boi HemocTaTtHOCTI (5,3% 10,5%, BignosigHo, p=0,016)
ta cericucy (18,4% i 7,3%, BignosigHo, p<0,001).

OnHoMipHUi 6araToakTOpHUI aHaTi3, 10 IKOTO
Oyr BKJIIOYEHi (pakTOpU 3a SIKMMU JOCTOBIpHO Bif-
PI3HSUTUCH TPYNU Nali€HTIB 3 mocTonepailiinoo ['TTH
Ta 6€3 HbOTO, BCTAHOBUB, 1110 CTATUCTUYHO AOCTOBIip-
HuMU akTopamu pusuky po3Butky I'TIH O6ynau 3acto-
CYBaHHS aJpeHaJliHy Ta pO3BUTOK CEPLIEBOi HEAOCTAT-
HOCTI (Tabnuug 5).

Tabauysa 5
OnauHomiphuii 6araTodakTopuuii anami3 pakropis pusuxy po3surky I'ITH nmicas kapaioxipypriuamx onepau?;
95% N1
veanl . “Ofl’lTﬁ.Ka ¢ F Hukas Mexa II:erHH Mexa
3acTocyBaHHS aApeHATIHY 0,306 0,150 2,045 0,042 0,011 0,601
3acTocyBaHHS HOpaApeHAIiHy 0,063 0,062 1,015 0,311 -0,059 0,186
3acTocyBaHHS 100yTaMiHy -0,008 0,043 -0,181 0,857 -0,093 0,077
3acTocyBaHHS JOTIMiHY 0,007 0,060 0,120 0,905 -0,110 0,125
JuxajnbHa HEIOCTATHICTh -0,217 0,139 -1,559 0,120 -0,492 0,057
CeplieBa HEIOCTaTHICTb 0,647 0,072 8,980 0,000 0,505 0,789
[TeuiHKOBa HETOCTATHICTh 0,114 0,204 0,562 0,575 -0,287 0,515
Cericuc 0,024 0,113 0,217 0,829 -0,198 0,247

T'ocniTanbHa JeTaqbHICTh MALiEHTIB BKIIOUEHUX Y
JOCIiIKeHHsS cTaHoBMIA 5,9% - 14 mawienTis (7 (50%)
- yojioBiku, 7 (50 %) - xiHnku). Bci maiieHTH, sKi Mo-
MepJIM MaJii TIopyIeHHsT QYHKIIT HUpoK. Y 3 (21,4%)
Oyso miarHocroBaHo I'TIH na ¢poni XXH (2 (14,3%) —

XXH III c1., 1 (7,1%) — XXH 1V c1.), y 11 (78,6%)
— I'TTH. 3a ctynenem I'TTH noMepii mailieHTHA po3mno-
nimnnvich HactymHuM unHoM: I'TIH 1 cr. - 8 (57,1%)
mamientis, ['TIH Il ct. - 1 (7,1%) i T'TIH 11 cT. - 5 ma-
uieHTiB (35,7%) (puc. 1).
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Puc. 1. TocnitanbHa JieTaJbHICTb KapaioXipypriuHux nauieHTiB 3 pisHuM ctyreHem ['TIH (p=0,003).

Cepen noMepsinx 5 (35,7%) XxBopux JiKyBaJaucCh
OH3T. 3 momepnux, y 12 (85,7%) nopyiuieHHsT QyHK-
il HUPOK CIOCTepirajaoch Ha JoonepaliitHoMy eTarni
i mumre y 2 (14,3%) mauieHTiB — y miciasioneparii-
HOMY.

Cepen KapaioXipypriyHuX NalLli€HTiB, SIKi BUXKWUIU
GinpIicTh Oyia yosoBikamu (74,2% i 50%, p=0,049),
pinme 3acTocoByBaBcst mobyramiH (52,9% i 85,7%,
p=0,017), anpenanin (0,4% i 35,7%, p<0,001) ta HO-
paapenanin (11,6% i 85,7%, p<0,001), meHIIe Oyi0
OIlepaTUBHUX BTPYYAHHSX 3 IEPETUCKAHHIM aoOpTU
(55,6% i 85,7%, p=0,027), piniie crocrepiraBcs po3-
Butok CITOH (9,8% i 100%, p<0,001) i cenicucy (1,8%

i 71,4%, p<0,001) Ta mopymeHHsT GYHKII HUPOK
(41,8% 1 100%, p<0,001).

OpHoMipHUiIT OaraTtogakTopHUI AUCIEpCiiiHUI
aHaJi3 BUSBMB, 10 CTATMCTUYHO NOCTOBIpHUM haK-
TOpaMM 3POCTAHHS TOCITITaJIbHOI CMEPTHOCTI KapJio-
xipypriunux mnauieHTiB € po3Butok CITOH (p<0,001)
Ta cencucy (p<0,001) Ta HeoOXigHICTh 3aCTOCYBaHHSI
agpeHaniny (p<0,001) Ta HopagpeHaniny (p<0,001), a
3aCTOCYBaHHS J0OyTaMiHy 3MEHIIYE PU3UK FOCIITaIb-
Hoi cMmepti (p=0,043). IIpu upomMy, Taki akTopu sIK
CTaTh, OMEPATUBHI BTPYYaHHS 3 MEPETUCKAHHSIM aop-
TU Ta MOPYIIEHHS (PYHKIIii HUPOK HE MaJiu JOCTOBip-
HOTO BIUTMBY Ha CMEPTHICTh (TadIMIId 6).

Tabauys 6
Omnomipauii 6araTodhakTopHMil AUCTIEPCiiiHMIA aHAi3 (PAKTOPIB PH3UKY CMEPTi KapaioXipypriYHuX MAMiE€HTIB
95% 1
®DakTop B Cr. noxuoka t P Huxknus
MeKa Bepxnsa mexa
3acTrocyBaHHS TOOyTaMiHY -0,045 0,022 -2,038 0,043 -0,089 -0,001
2)‘;21::‘“‘“ 3 TEPCTHCKATIHAM 0,014 | 0,022 0,651 0,516 | -0,028 0,056
CITIOH 0,176 0,028 6,310 0,000 0,121 0,232
Cerncuc 0,475 0,039 12,265 0,000 0,399 0,552
3acTocyBaHHS afgpeHaTiHY 0,472 0,055 8,546 0,000 0,363 0,580
3acTocyBaHHS HOpaApeHaJliHy 0,110 0,025 4,348 0,000 0,060 0,159
IMopymeHHsT hyHKITiT HUPOK 0,013 0,018 0,715 0,476 -0,022 0,048
Cratb 0,022 0,018 1,208 0,228 -0,014 0,059

CepelHs TPUBAJIICTh ITiCsg0IIepaliiiHOTo Tepiony
craHoBuna 11%5,2 oni (Bim 1 ngo 34). TpuBanicTh mic-
JISIoTIepalliifHOTO Mepioy CTAaTUCTUYHO JOCTOBIpHO HE
BiIpi3HsIach MiX I'pylaMy Malli€HTiB 3 HOPMaJIbHOIO
Ta mopyiieHoo dyHkKiiero HupoK (10,9t5,4 nHi Ta
11,6%5,6 auis, BinnosigHo, p=0,053).

3 84 maiieHTiB y IKMX y TIepiorepaliiiiHoMy mepi-
oxi po3sunHynoch I'TTH i sxi Oynu BUNmcaHi moBHe Bili-
HOBJIEHHS (PYHKIIii HUPOK IMPOTSATOM ITicasioTiepaliii-
HOro mnepiogy cnoctepiraioch y 8 (9,5%), a yacTkoBe
—y 15 (17,9%) nauientiB. Takum 4MHOM, Ha MOMEHT
BUITACKU GYHKIIA HUPOK He OyJia BinHOBIeHA Y 72,6%
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nauieHriB. [lalieHTH, y SKUX CIOCTEPIirajoch BiAHOB-
JIeHHST (DyHKIIi1 HUPOK MPOTATOM MicasionepauiiHOro
nepioay manu Buiny IIK® nepen onepauieio (56,4+25
ma/x8/1,73m? i 42,7£27,1 mu/xB/1,73m?, BinnosinHo,
p=0,035) mopiBHSIHO 3 Malli€eHTaMM, Y SIKWUX BilIHOB-
JIeHHS (PYHKIIi1 HE CITOCTepiragock.

OoroBopenns. 3anexHo Bix BusHauenHs T'TTH,
iioro yactora Moxe csirati 30% cepen Nali€HTiB Mics
Kapaioxipypriunux Brpydass [1, 5]. YacTota HeobXi-
Hocti JIH3T y kapmioxipypriyHux NaiieHTiB CKJIaaae
— 1,1 % (RIFLE-R), 7,1% cepen mamienTiB 3 RIFLE-I
ta 55% y nmauientiB 3 RIFLE-F [6]. Yacrora Heo6-
ximHocTi y IH3T 36inb11yeThes y pa3i KOMOIHOBaHUX
KapIioxipypriuHux BTpy4aHb: 5,1% - Ha MiTpaJlbHOMY
KJIaMaHi i KoOpOHapHOMY IIIyHTyBaHHi i 2,9% - mpote-
3yBaHHS aoptanbHoro kianany i KI; i tineku 1,1% y
pasi i301b0BaHOTO KOPOHAPHOTO INYHTYBaHHS [7, 8].

Y npocnekTMBHOMY pgociimxeHHi 318 mnauieH-
TiB 3 TOCTPOIO CEPLEBOI0 HENOCTATHICTIO MOPYIIEHHS
dyHkuii HUpoK crocrepiranoch y 34%. l'ocmitanbHa
JleTaJIbHICTh cTaHOBWIAa 17%, a 4yacToTa TMOBTOPHUX
rocmiTanizauiii - 41% [8].

3a naHumu A. Jyrala i cmiBaB. rocmiTajbHa Jie-
TaJIbHICTh MALiEHTIB 3 piBHEM KpeaTuHiHy 114 — 194
MKMOJIb/JI 10 ofepailii i3 3aCTOCYBaHHSIM IITYYHOTO
kpoBoobiry (LK) cranosuna 10,4%, mOpiBHSIHO 3
3,6% cepen Mali€eHTiB, sIKi MaJii piBeHb KpeaTUHiHy <
114 mxmonb/n. YacToTa po3BUTKY ITicC/IsIOTIEpalliifHOTO
I'TTH, sixe notpe6ysano JH3T cranosuna 22,5% cepen
MaLli€HTIB 3 MIBUIIEHUM PiBHEM KpeaTuHiHy, i 4,5% -
3 piBHeM KpeaTuHiHY a0 omnepaii < 114 Mxmonb/i [9].

VY nocnigxenni Elahi i cniiBas., sike TpuBajio 1 pik
i BKJtoyasio 1245 xBopux Micjisi KOPOHAPHOTO IIYHTY-
BaHHA , yactora miciasionepauiiHoi I'TITH ctaHoBuia
5% i acouitoBanack 3 JeTanbHicTiO 11%, MOPiBHAHO 3
1,6% y nauienris 6e3 I'TIH [10].

3a nanumu gociimxeHHs1 Perez-Valdivieso i cmi-
BaB, xBopi 3 I'TITH, sike Bumaraso 3acrocyBanHst ITH3T
Micsl KapaioXipypriyHUX omepalliii, Maau BUIILY roc-
MiTaxbHY JeTabHICTb (65,5%, i 3,5%, BinnosinHo, p <
0,001) Ta 6inb1y TpuBadicTh rocmitatizauii (30,2 aHi i
14,2 nHi, BinmosigHo, p < 0,001) [11].

PerpocnexktuBHuil aHani3z 2690 mauieHTIB Mmiciist
KapAioXipypriYHUX BTpy4YaHb, 110 OYB MpPOBEACHUIA
Rahmanian i cniBaB., BusiBuB, 110 yactora I'TTH, sike
Bumarae JjikyBaHHg JIH3T cranosuth 2,6%. I'ocrmi-
TajibHa JieTanbHicTh xBopux 3 I'TIH, sike moTpedyBaio
JH3T cranoBuna 50%, a nauieHTiB 6€3 LIbOIO YCKJIA -
HeHHs — 3,2% (p<0,001). 1-piuna (65,7%194,2%, Bin-
nosigHo, p<0,001) Ta 3-piunHa (41,2% i 88%, Bianosin-
HO, p<0,001) BUXMBaHICTh TAKOX OyJIa HUXKYOIO CEpe
MauieHTiB, ki BuMaranu JAH3T B nicasonepaiitHoMy
nepioi. TpuBanicTh rocmitanisauii Oyia cTaTUCTUYHO
6inpmoro y xsopux 3 I'TTH, sikux nikyBanu i3 3actocy-
BanHsiM JIH3T (311 8 nHiB, BinmosigHo, p<0,001) [12].

PesynbTaTi OTpuMaHi y NpPOBEAEHOMY JOCIi-
JIDKEHHI B LIIJIOMY CITiBHagalTh 3 JaHUMMU JIiTepaTypu.
YV Hamomy gocninxeHHi yactora po3sutky ['TIH y mic-
JisioTiepaliifHoMy Tiepiofi craHoBuaa 15,9%, a yactora

3actocyBanus JJH3T — 3,4%. Pazom 3 M, GiIbIIiCTh
OIyOJIIKOBAaHUX JOCTIIXEHb OyJIM 30CepelKeHi Jullle
Ha TicjasionepauiiHOMY eTalli i He BUBYaJIM Malli€HTiB
Jio onepalilii. OTpuMaHi HAMU JIaHi CBiaYaTh, 110 MOPY-
IeHHS (yHKIIiT HUPOK CIOCTEPIra€EThCs y MOJOBUHU
KapaioxipypriuHux xsopux. [Ipu nbomy y nepeBaxHiii
OipIIOCTI BUMANKiB — TPETHMHA BCiX Kapoioxipyp-
riYHUX Tali€eHTIB — caMe Ha JoolepaliiiHoMy eTa-
mi. Kpim Toro, Hale gociiJKeHHsI He 0OMeXyBaJloCh
JINIE TOCTPUM MOLIKOMXEHHSIM HUPOK, K MPUYUHU
nopyiieHHs GYHKIii HUPOK, a BKJIIOYaI0 i1 XBOPUX HA
XXH.

®axropamu pusuky po3sutky ['TIH micns kapmi-
OXipypriYHUX BTPYYaHb € BiK, HECTAOUIbHICTh T€MO-
JIUHAMiKW{, MioKapliaibHa ceplieBa HEIOCTaTHIiCTb,
yac MepeTUCKaHHS a0OpTU, BTPYYaHHS Ha MaricTpaib-
HUX CyIMHAaX, TinepTeHsis, iHdekuis, cencuc, CITOH,
XiHOYa CTaTh, apTepiajibHA TMiNEPTEH3is1, 3aCTOCYBAHHS
iHriOITOpPiB aHTiOTeH3UH-MEPETBOPIOIOYOTO (hepMeH-
Ty, HEOOXiAHICTh 3aCTOCYBaHHS BHYTPIillIHbOAOPTAJIb-
HO1 0aJTOHHOI KOHTpaIyJibcallii 10 omepalii, XpoHiy-
HEe OOCTPYKTUBHE 3aXBOPIOBAHHS JIETE€Hb, LYKPOBUIA
niabeTt, MOBTOPHE KapaioXipypriyHe BTpyYaHHS, BTPY-
YaHHS Ha KJlalaHax cepls, KOMOiHOBaHe Kapaioxi-
pypriuyHe BTpY4YaHHS (BTPYYaHHS Ha KJIalaHax cepus
+ KOpOHapHE ILIYHTYBaHHS), MEPeliCHYIOUY XPOHiu-
HY XBOpPOOYy HUPOK, MiKpO- Ta MaKpoeMOOJIito i yac
orepallii, TPUBAJIUIA Yac IITYYHOTO KPOBOOOITY i 30i/1b-
LIEHHS PiBHS Mpo3ananbHux Meaiatopis [13-16].

Kpim Toro, mocnimxkenHs Kanji i cmiBaB. BcTaHO-
BUWJIO, 10 pakTopamu pusuky po3Butky I'TIH, acoui-
loBaHOTO 3 Kapaioxipyprielo € 3MiHa cepenHboro AT
Ha 26 MM pr.cT. abo Oinbire (BP 2,8, p = 0,009), 3miHa
IIBUAKOCTI TIOTOKY KPOBi MPU IITYYHOMY KPOBOOOIry
Ha 54 mi/Kr/xB. a6o Ginbiie (BP 0,2, p < 0,001), Buko-
pUCTaHHS OOKOBOTrO 3aTucKaya MEepeTUCKAHHS a0pTU
(BP 3,0, p = 0,012) Ta iHnekc macu Tija 25 i Ginplue
(BP 4,2, p=0,004) [17].

HocnimxeHHs Rahmanian i cniBaB. BUSBUJIO Ha-
cTynHi dakTopu pusuky po3Butky ['TIH micag kap-
JOXipypriyHUX BTpyYaHb, ske morpedysano JH3T:
possutok I'TTH Ha noonepauiitHomy eTamni, iHpeKIii-
HUIl eHIOKapAuT, 3acTiiiHa ceplueBa HEJOCTATHICTb,
MOBTOPHE KapJioxXipypriyuHe BTpPYYaHHS, I[YKPOBUN
niabeT Ta TPUBAJICTh LITYYHOTO KPOBOOOIry Oinblue
180 xB. [12].

VY npoBeaeHOMY HaMM JOCJHiIXXKEHHiI PO3BUTOK
I'TIH y micnsionepauiiiHoMy mepiony y Kapaioxipyp-
TiHYKMX MaLi€HTIB OYB CTAaTUCTUYHO JOCTOBIpHO aco-
LifOBaHUI 3 PO3BUTKOM CEpPLEBOI HEAOCTATHOCTI Ta
3aCTOCYBaHHSIM aJpeHalliHy, 110 BiAMoBiga€ pe3yabTa-
TaM OMyOJIiKOBAHUX paHillle JOCTiAXKEHb.

Pozutok I'TTH € nmoTyXHUM (pakKTOpOM PUBUKY
cmeprti. Tak, mocaimkeHHs1 Oppert i criBaB. mpoje-
MOHCTPYBaJIO 30UTbIIIEHHS BiTHOCHOTO PU3UKY CMEPTi
B 2,11 pa3u y pasi po3sutrky I'TIH y nauieHTiB 3 cen-
cucom [18].

JHocnimxennss Medve i cniiaB. nanieHTiB BIT Bu-
SIBWJIO CXOXi pe3ynbratu. @akTOpaMu pU3NKy CMEPTi
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Oyau BiK, HeoOXximHicTb npoBeaeHHs IIBJI, KinbKicTb
6aniB 3a wkamowo APACHE i I'TTH III cT. BaxkocTi
[19].

®akropamu pu3uKy cMmepri y naiientis 3 [TIH €
HeoOxigHicTy IIBJI, mopymennsa ¢ynkuii HHC, ne-
4YiHKOBa HEOCTATHICTh, AUCHYHKIIiS HITYHKOBO-KHUIII-
KOBOTO TPaKTy, MEePeNiCHYI0Ui XpOHiUyHi 3aXBOPIOBaH-
H$1, TOPYILIEHHS KOaryJjsilii, IuxajibHa HEAOCTATHICTb,
OJIiro-, aHypis, BiK, CepLIeBO-CyIMHHA HEIOCTAaTHICTb,
MiABUILEHUIA PiBeHb CEYOBUHM KpOBi. binablr BHco-
kuit pH kposi Ha nouatky JJIH3T OyB acouiiioBanuii 3
KpallluMU pe3yJbTaTaMU JIiIKyBaHHSI, & HEMOXJIUBICTh
KOpeKIlil auuao3y i 30iIbLIEHHS KiTbKOCTi CUCTEM Op-
raHiB 3 MOpPYyIIeHO (YHKUiE MPOTIroM 48 roid. Bij
noyarky JH3T acouilioloBaiuCh 3 BUIIUM PU3UKOM
cmepti y BIT. PiBeHb KpeaTUHIHY i CEYOBUHU KPOBU
Maju ciabKy Kopesslilo 3 pe3yjbTaTaMu JIiKyBaHHS
[20].

HocmimxenHas Rankin i ciiBas. 1862 maiieHTiB 3
iHdekuiitHuM ennmokapautoM i XXH, skux nikyBanu
JliaJli30oM BUSIBWJIO TaKi (paKTOpU PUBUKY CMEPTi: Kap-
JiOTeHHUI 110K, YpaXKe€HHS NBOX KJaMaHiB cepls, BiK
(60 pokiB i 6inblie), i301b0OBaHEe YpakeHHSI MiTpalib-
HOTO KJjamaHy, IUIOLIA MOBEPXHi Tija Gijbuie 2,1 M2,
TMOPYUIEHHS PUTMY cepls, aKTUBHUI €HAOKApAuT i
XiHoua ctaTh [21].

B nocnimxenni Elahi i ciiBas. 1264 matieHTiB mmic-
JIsl KapAioXipypriyHUX omnepauiil pakropaMu pusUKy
cmepti 6yo I'TTH Ha noonepariiitHomy etamni (p<0,05),
noxuwiauit Bik (p=0,013), noomnepaliiliHe MigABUILEHHS
piBHS kpeaTtuHiHy (p=0,002), HaOpsK JiereHb B MiCJs-
onepauiitHomy nepioai (p=0,01), cencuc (p=0,001),
CUHJPOM MoJtiorpaHHoi HepocTaTHOCTI (p=0,031) i ri-
norensig (p=0,031) [10].

PesynbTaT Hamoro JOCHiAXEHHS CBiq4aTh, IO
MOpPYUIEHHS (YHKIIIT HUPOK CHOCTEPIrajioch y BCiX
XBOPHX, SIKi TIOMEPJIM MpoTe He Oyyo acolliiioBaHe 3
TOCITITAJIBHOKO JIeTaNbHICTIO. [lOSICHEHHSIM ILbOTO €
Te, 1[0 MOpYLIeHHSM (DYHKIIi HUPOK, SIKi i CMEpTh,
MOXe OYyTH HACJiJKOM CeplLeBOl HENOCTATHOCTI Ta 3a-
CTOCYBaHHS BA30KOHCTPUKTOPIB. AIXXe y NOCIiIKEHHI
cloCTepirajiaCh CTaTUCTAYHO JOCTOBipHA acolliallis
TOCITiITAJIBHOI CMEPTi 3 PO3BUTKOM CUHIAPOMY TMOJi-
OpraHHO1 HEJOCTAaTHOCTi, CENCUCOM Ta HEOOXiAHiCTIO
3aCTOCYBaHHS anpeHaniHy. [ocTpa cepiieBa Heno-
CTaTHICTh Ta CEMCUC YAaCTO MPU3BOASATH A0 PO3BUTKY
HUPKOBOI HEAOCTATHOCTI 3 (POPMYBAHHSI CUHIPOMY
MOJITIOPTAHHOI HEAOCTATHOCTI i, TPU HECTIPUSATIUBOMY
nepebiry, BUMararoTh 3aCTOCYBaHHS Ba30KOHCTPUKTO-
piB. [lo0yTaMiH 3BUYAfHO 3aCTOCOBYEThCH Y MALIIEHTIB
3 CEpLEBOI0 HEIOCTATHICTIO 6€3 SBUIIL LIOKY i OyB aco-

JlitepaTypa (References):

LifOBaHU i3 3MEHILIEHHS TOCMITAIbHOIL JIETATbHOCTI Y
HalIoMy JOCJiIXEHHI.

BucHoBku. IMopyimieHHsT GYHKIIT HUPOK Y Tepi-
onepalifHOMy Mepiofi CHOCTePira€TbCsd y IOJOBU-
HM KapaioXipypriunux mauieHtiB. ¥ 33,1% mnaiieHTiB
MOpYLIEHHS (PYHKIIiI HUPOK CIOCTEPIra€EThbCs BXKE HA
poonepauiiiHoMy etami. [Ipu yomy, nuime 7,9% cra-
HOBJIATH nmauieHTn 3 XXH, a 25,1% - nauientu 3 I'TITH.
Heo6xignicts y IH3T craHoButh 3,4%. ¥V micisione-
pauiitHoMy nepioai yactora po3Butky I'TTH ctaHOBUTH
15,9% (I'MH I ct. - 11,7%, T'TIH 11 ct1. - 1,7% i TTIH
Icr. -2,5%).

TocTpe NOWIKOAXEHHS HUPOK CHOCTEPIrajioch
y 100% maruienTis, ki moMepau. B Toit camuit yac y
JOCJIIXEHHI HE CIOCTEPIiraJioch XOAHOTO BUMAAKY
CMEpTi cepea MNalliEHTiB 3 HOpPMaJbHOIO (YHKIIIEO
HUPOK, a TOCIiTajlbHa JETaJbHICTh Cepel Malli€eH-
TiB 3 MOpPYIIEHHsIM (DYHKLIi HUPOK cTtaHoBUIa 13%.
OcKinbKyY OiNBIIICTh MALI€EHTIB, SIKi MOMEPaAU Maiu |
cryninb I['TIH, sikxa ¢hakTMYHO O3HAYa€ PU3UK PO3BU-
TKY TMOIIKOJIXEHHS Ta HEAOCTAaTHOCTI HUPOK, a UC-
NepciiHUI aHalli3 He BUSIBUB CTATUCTUYHO 3HAYYIIO-
rO BIUIMBY MOPYIIEHHS (PYHKIIi1 HUPOK Ha TOCIITAIbHY
JIETAJIbHICTh KapJiOXipypriYHUX Malli€HTIB, PO3BUTOK
I'TTH y xapnioXipypriyHux Maili€HTiB MOX€E CBiIUUTH
PO TSKKICTh 3aXBOPIOBAHHS i CTaHY MAIli€EHTa, a HE €
CaMOCTIIfHOIO MPUYUHOIO CMEPTI.

BaxxicTe nmopyiieHHs QYHKIii HUPOK Ta MOMEHT
oro po3BUTKY IO BiTHOIIEHHIO A0 KapAioXipypriyHo-
rO OMEPATUBHOTO BTPYYaHHS He € akTOpaMu PU3UKY
CMEpPTi KapAioXipypriyHuX Malli€eHTiB Ha BiAMiHY Bin
CITOH, cernicucy Ta He0OXiJHOCTI 3aCTOCYBaHHS afape-
HatiHy. OTxe, (aKkTopy PU3UMKY TOCHITaJbHOI CMEPTi
KapAioXipypriYHUX Mali€HTiB 3 MOPYLIEHHSIM (DYHKIIi1
HUPOK TaKi caMmi, K i y Malli€eHTiB 3 HOPMAJIbHOIO HUP-
KOBOIO (DYHKIII€IO.

YacTtora BigHOBJEHHS QYHKIII HUPOK MpoO-
TSIroOM Ilepiomy rocmiTajizallii cepeln Mali€HTIB, SKi
OyJM BKJIIOUEHI Y AOCHiaKeHHs, Oyaa Ay>Ke HU3bKOIO
(27,4%), 1o Moxe OyTH MaJlol0 TPUBATICTIO CTallio-
HapHOTO JIiKyBaHHS MaLi€HTIB Y JOCIiIXKEHHI.

Po3kputTta norenuiiitnnx KoHaikTiB iHTepecis.
ABTOpHU 3asIBIISIIOTh, IO Y HUX HeMa€ KOHIIKTy iH-
TepeciB.

Indopmanis npo BHECOK KOKHOTO YYACHHKA.

K. 3axonp: xoHuenuis Ta AU3aiiH JOCIIIKEHHS,
aHaJIi3 OTpMMaHUX JaHUX, OPOPMJICHHS TEKCTY pOOOTH.

B. Pomanoea: 36ip nanux Ta ix aHaJis.

K. Teepdoxai6: 36ip maHux Ta iX MiAroToBKa A0
aHali3y.
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Abstract. Chronic kidney disease (CKD) has become a global public health problem
because of its high prevalence and the accompanying increase in the risk of end-stage
renal disease, cardiovascular disease, and premature death. The role of uric acid (UA)
in the pathogenesis and progression of CKD remains controversial. Although many
evidence-based studies have suggested that UA itself may harm patients with CKD by
increasing inflammation and CKD progression, the issue is still a matter of discussions.
In this review we try to clarify what is hyperuricemia — cause of CKD, compensation,
coincidence, consequence of CKD or it is only an epiphenomenon, and to evaluate
current evidence of different types of targeted hypouricemic therapy effectiveness. So,
fo treat or not to treat?
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M.O. Koaecnuk

l'inepypukemis — npyuMHa XpOHIYHOT XBOPOOH HUPOK, KOMIIEHCATOPHMIA
MeXaHi3M, BUNIAJAKOBICTh, HACJIIOK YM NapaJie/ibHO icHyr0umii heHOMEH?
Y «Inctutyr Hedposorii HalrioHanbHOI akageMii MEIUYHUX HayK YKpaiHW»

Pestome. Xponiuna xeopoba nupox (XXH) cmana 2n06aabH00 MeOuko-canimaphoro npobaemoro, uwo 06ymMoeaeHo
iT 3Ha4HOW0 PO3N0OBCIOONCEHICMIO, BUCOKUM PUSUKOM (POPMYBAHHS MEPMIHAAbHOI cmadii, 8UCOKOH Yacmomoro Kapodio-
B8ACKYAAPHUX YCKAAOHeHb, nepeduacHor cmepmio. 3HaverHs ce4ogoi kucaromu (CK) 0as namoeenezy ma npoepecy8anus
XXH 3anruwaemoscs konmpogepciiinum. Xoua bazamo docaidiicers, 8UKOHAHUX 6i0N0GIOHO 00 8UMO2 J0KA3080i Medulyu-
HU, npodeMOHCMPY8anu WKidausicmo einepypuxemii sk makoi ons xeopux Ha XXH uepes inoykuyito 3ananeHHs ma npu-

CKOpeHHs iT npoepecysanHs, ui NUMAHHA 6ce wje 3aUuaromscs OUCKYCilIHUMU.
Y uvomy oenadi mu cnpobysanu eusnauumu micye einepypuremii: npuuuna XXH, komnencamopHuii mexaHiam,
sunadkosicms, Hacrioku XXH uu napanenvHo ichyrouuii peHomeH i oyinumu icHyto4i nioxodu do Kopekuii einepypukemii;

AiKysamu 4u He aikysamu?

Kio4uoBi cioBa: cexosa kucioma, einepypukemis, xponiuna xeopoba nupox (XXH), mepminasvna cmaois XXH,

weuokicmo KAyooukoi ginompayii.

Uric acid (UA) is the end product of purine nu-
cleotides metabolic breakdown [1]. Xanthine oxidase
(XO) which is a form of xanthine oxidoreductase, cata-
lyzes the final oxidation of hypoxanthine and xanthine
to UA. The kidneys eliminate approximately 70% of the
UA load while 30% is eliminated by the gastrointestinal
tract. UA is filtered by the glomeruli and the amount
of UA excretion depends on its reabsorption and secre-
tion mainly at the proximal tubule. Above 5—10% of the
filtered UA is excreted with urine, while 90% is reab-
sorbed.

Hyperuricemia is defined as a serum UA level >
416 pmol/L in males and >357 pmol/L in females [1].
There are several ways to define UA: (i) a statistical
definition that defines high uric acid (HUA) as serum
(S)UA lying more than 2 standard deviations above the
mean (>458 umol/L in men or >393 umol/L in women)
[2]; (ii) a physicochemical definition of HUA, taking
into account the saturation point for monosodium urate
crystals (=357 mcmol/1) [3]; (iii) a risk definition based
UA values associated with an increased cardiovascular
risk (476 or 535 mcmol/I as the limit to begin treatment)
[4] or (iv) a risk for kidney function definition based on
upper limited expected SUA values according to serum
creatinine (SCr <0,132 pmol/L: SUA >535 pumol/L,
SCr 0,132-0.176 umol/L: SUA >595 pmol/L, and SCr
>0.176 umol/L: SUA >714 mg/dL [5]).

Hyperuricemia is the result of the balance between
UA production and excretion. In more than 90% of the
cases, HUA is due to impaired renal excretion of UA
[6]. Asian patients with end-stage renal disease (ESRD)

Mykola Kolesnyk
director@inephrology.kiev.ua

present higher rates of HUA, and men have a higher
risk of HUA and gout in the general population [7].
Data from several studies have associated HUA with
increased incidence and/or progression of CKD |2, 4,
7-17].

It has been demonstrated that the prevalence of
HUA rises in parallel with the glomerular filration rate
(GFR) decline, which is present in 40% to 60% of pa-
tients with CKD stages I to I11 and 70% of patients with
CKD stage IV or stage V [6].

There is no doubt about a strong relationship be-
tween HUA and CKD, but the details of this relation-
ship are still controversial. In more than 66% of cases
patients with predominantly nondiabetic stages 3-4
CKD, had UA>416 umol/L [8]. In the last two de-
cades, HUA was accepted as a risk factor for incident or
progressive CKD, but the causality remained uncertain.
Wang Y. et al. [18] performed a meta-analysis based on
11 papers with a total of 753 participants and reported
that UA-lowering therapy is associated with a signifi-
cant reduction in the serum creatinine concentration
and an increase in the estimated GFR, HUA, oxidative
stress, and inflammation.

It was believed that urate nephropathy does not ex-
ist [6] and HUA was considered to cause merely UA
nephrolithiasis or acute UA nephropathy in the tumor
lysis syndrome [6]. However, this historical belief was
based on the incorrect assumption, that the mechanism
of kidney damage should be mediated obligatorily by
precipitation of monosodium urate crystals, similar to
the pathogenesis of gout [19, 20].

Uric acid in CKD pathogenesis. Recent epidemio-
logical data in humans and experimental animal model
of HUA, have provided evidence of direct involvement
of soluble SUA in the pathogenesis of CKD. UA crystals
have the capacity to adhere to the surface of renal epi-
thelial cells [21] and induce an acute inflammatory re-
sponse in such cell lines [6] In addition to an increased
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risk of kidney stone formation, such effects have been
shown to reduce the GFR [6]. The human urate trans-
porter, i.e. URATI (encoded by the SLC22A12 gene),
facilitates UA reabsorption in the proximal convoluted
tubule A recent study showed that GLUT9 (encoded by
SLC2A9) - member of the glucose transporter family,
could be a major regulator of UA homeostasis. UA acti-
vates the cytoplasmic phospholipase A2 and inflamma-
tory transcription factor nuclear factor-«B (NF-xB),
leading to the inhibition of proximal tubular cellular
proliferation in vitro. Increasing serum UA levels leads
to systemic cytokine production, i.e. tumor necrosis
factor a and the local expression of chemokines, mono-
cyte chemotactic protein 1 in the kidney and cyclooxy-
genase 2 (COX-2) in blood vessels. The withdrawal of
UA-lowering therapy was found to increase urinary
transforming growth factor-f1 in a group of HUA pa-
tients with CKD [6, 22].

Several studies provided evidence that UA medi-
ates endothelial dysfunction contributing to CKD and
cardiovascular disease (CVD) progression. Endothe-
lial dysfunction with HUA in the early stages of CKD
is associated with micro-inflammation and oxidative
stress [18, 23, 24]. Increasing UA levels could induce
oxidative stress and endothelial dysfunction, resulting
in the development of both systemic and glomerular
hypertension in association with elevated renal vascu-
lar resistance and reduced renal blood flow [18]. Find-
ings from animal studies supported that UA itself may

promote endothelial dysfunction by inhibition of nitric
oxide function. [25] On the other hand, UA may have
a protective role under certain conditions. Recently,
Johnson et al. [10] reported that on one hand UA is a
pro-oxidant in the intracellular environment by stimu-
lating NADPH oxidases, while outside the cell is a po-
tent antioxidant. On the other hand, it could be hypoth-
esized that XO activity and not UA itself plays a crucial
role on oxistress, but all these hypotheses remain to be
proven [10].

Hypertension is also commonly associated with re-
nal vasoconstriction, which also leads to UA retention
[26]. Both CKD and CVD are characterized by low-
grade inflammation. Inflammation may be considered
as a potential underlying mechanism linking HUA,
CKD, and CVD. In vascular smooth muscle cells, UA
promotes inflammation by activating NF-xB and by
enhancing serum C-reactive protein (CRP) expression.
Interestingly, C reactive protein (CRP) in combination
with HUA may interact on the development of albu-
minuria and concomitant CKD progression on type 2
diabetic patients [27]. A significant positive correlation
between CRP and serum UA levels was observed in 337
CKD patients. In this regard, it could be assumed that
HUA is a marker of inflammation associated with both
CKD and CVD [27].

Risk factors for CKD progression associated with
HUA are shown in Table 1.

Table 1

Risk factors for CKD progression associated with HUA [2]

Diabetes

Metabolic syndrome

Hypertension

Oxidative stress

Inflammation

Endothelial dysfunction

CsA nephrotoxicity

Relationship of HUA — chronic kidney disease
incidence and progression. In one study, HUA rose
to 58% among the patients receiving antihypertensive
therapy, particularly in those receiving diuretics [6].
High plasma UA levels are common in patients with ar-
terial hypertension [28, 29]. Elevated serum UA levels
decrease the renal blood flow and the GFR and strongly
associated with endothelial dysfunction [10, 18, 30].

Several epidemiological studies in the general
population and in patients with CKD show that UA is a
major independent risk factor for the development and
progression of renal disease [8, 31]. This association
was seen in studies with patients with diabetes mellitus
as well [8, 31]. In the recent meta-analysis involving

13 observational trials with more than 190,000 patients
with normal renal function, the presence of HUA was
an independent predictor for the development of CKD.
In HUA the risk for new-onset CKD was twofold in-
creased and this effect was seen with comparable mag-
nitude in both patients with and without diabetes [16,
31]. This study which retrospectively assessed the lon-
gitudinal association between UA level and CKD pro-
gression in a Chinese population showed a higher UA
level is associated with a significant rapid decline in
eGFR and a higher risk of kidney failure, particularly
in patients without proteinuria. These findings suggest
HUA is a potential modifiable factor of CKD progres-
sion. Nevertheless, some studies have reported HUA
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to predict progression in established CKD, especially
patients with IgA nephropathy [14, 32]. In a retrospec-
tive cohort of patients with IgA nephropathy (n = 353),
HUA was a significant independent risk factor for the
doubling of serum creatinine or progression to ESRD
over a mean follow-up of 5 years [14, 32]. In another
retrospective cohort of 803 patients with CKD, HUA
(>6 mg/dl) was significantly associated with progres-
sion to ESRD [14, 32].

On the contrary, this positive association between
HUA and CKD progression has not been supported by
other studies. In the Mild to Moderate Kidney Disease
study, patients with non-diabetic CKD (n = 177) were
followed for a 7-year period and HUA (after adjustment
for GFR and proteinuria at baseline) was not an inde-
pendent predictor of CKD progression [14]. Similarly,
in the Modification of Diet in Renal Discase study 838
patients with CKD stage 3—4 were followed for 10 years
and again HUA was not significantly associated with
the development of end stage renal disease (ESRD) [5].

A cohort study including 840 participants with
CKD stages 3 and 4 reported that HUA was not an
independent risk factor for CKD progression, but was
correlated with increased risk for all-cause mortality
and CV mortality. In accordance, a prospective 7 years
follow-up study including 227 Caucasian patients with
non-diabetic CKD, revealed that HUA did not pre-
dict CKD progression [33]. These contradictory re-
sults may be explained by the differences in the case
mix and the follow-up period as well as gender differ-
ences (higher incidence of HUA in men), and differ-
ent thresholds of HUA in these studies. Thus, some
authorities support that UA is not a real risk factor
for CKD. In addition, given the decreased clearance
of UA, even in the early stages of CKD, HUA might
be seen as an epiphenomenon and not a real cause of
CKD. In this respect, HUA may just reflect the sever-
ity of CKD (advanced stage). An explanation for this
contradiction may lay on the specific pathomecha-
nism. UA leads to renal damage primarily by causing
systemic and glomerular hypertension [8]. In patients
with renal disease, who commonly develop severe
systemic hypertension mainly due to water and sodi-
um retention, the contribution of the UA dependent
pathomechanism may become less relevant.

In CKD the prevalence of HUA, gout and UA li-
thiasis is increased because the kidneys are the primary
excretion root for UA [5]. Epidemiological findings im-
plicate an additional connection of HUA with the de-
velopment and progression of CKD, however, a respec-
tive treatment strategy has not been adopted yet. On the
contrary, indications for treatment of HUA in CKD pa-
tients are limited to a prophylaxis of gout and lithiasis.
In this context, several studies have been conducted, to
investigate the impact of UA lowering treatment on re-
nal outcomes [14, 19, 34]. These were all single center
trials, which had only small number of participants and
a limited duration of follow up and most of them were
studying allopurinol [5, 34].

Gouty nephropathy and CKD. In 1960, Talbott
and Terplan found that nearly all subjects with gout
had arteriosclerosis, glomerulosclerosis and intersti-
tial fibrosis in their kidneys. As many of these subjects
also had urate crystals in their tubules and interstitium,
the disease was termed “gouty nephropathy” [35]. But
urate crystal deposition in the kidneys was also found in
patients without renal disease. The diffuse renal scar-
ring and the coexistent conditions of hypertension and
vascular disease in many of the autopsy subjects led
some to suggest that the renal injury in gout was second-
ary to these latter conditions rather than to HUA [35].
In the tubular cells, UA was found to induce epithelial
to mesenchymal transition, which had been widely ac-
cepted as a key contributor to the development of renal
fibrosis in CKD [35].

UA crystals adhere to the surface of renal epithe-
lial cells and may induce an acute local inflammatory
response. Some investigators suggested that the histo-
logical findings revealed in renal biopsy specimens in
patients with HUA such as tubulointerstitial fibrosis,
arteriosclerosis, and glomerulosclerosis were similar
with those observed in hypertensive renal disease. [2]
These non-specific alterations were also present in ad-
vanced age or in patients with asymptomatic HUA. Ad-
ditionally, gout is correlated with several other risk fac-
tors - diabetes, advanced age, and male sex. Thus, it is
difficult to dissect the causal effect of UA from the syn-
ergic effect of the other risk factors. Therefore, the term
gouty nephropathy has been considered as a mistake
and, in the past, it was removed from the list of causes
of CKD in the classical nephrology textbooks [2].

Hyperuricemia, diabetes, and diabetic nephropa-
thy. Diabetic nephropathy is one of the leading causes
of ESRD. HUA promotes insulin resistance and con-
comitant hyperinsulinemia. Diabetes is one of the lead-
ing causes of CKD, and HUA has been associated with
the pathogenesis of the microvascular complications
of diabetes [36]. Data from clinical studies supported
the concept that HUA is a risk factor for diabetic ne-
phropathy. Bellomo G. [3], Sowers J.R. [37], Zhang
et al. [22] reported that HUA increases oxidative stress
and inhibits the function of pancreatic cells. Kidney
tubular function is influenced by insulin metabolic sig-
naling and renal UA clearance decreases with reducing
insulin-mediated glucose disposal.

In subjects with type 1 diabetes, an elevated serum
UA, even when within the normal range, is a strong pre-
dictor for the development of CKD [38]; UA also pre-
dicts the development and progression of CKD in sub-
jects with type 2 diabetes an elevated serum UA level has
been associated with intrarenal arteriolar lesions [19],
consistent with the vascular effects observed in labo-
ratory animals with HUA. Concretely, a renal biopsy
study in Japanese patients with CKD (eGFR < 60 mL/
min/1,73 m?) found that increased serum UA levels
(>428 pmol/L) were independently associated with
histological evidence of renal arteriolosclerosis, charac-
terized by arterial wall thickening and hyalinosis [30]
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Jalal D.I. et al. [30] reported that baseline elevated
UA levels predicted persistent macro-albuminuria in
patients with type 1 diabetes. In accordance, findings
from the Coronary Artery Calcification in Type 1 Dia-
betes Study supported that high serum UA levels pre-
dict the development of albuminuria [30]. The authors
reported that every 60 pmol/L increase in serum UA
levels may lead to an 80% increased risk for micro- or
macroalbuminuria. Jalal D.I. et al. [30] have found an
association between serum UA levels and early GFR
loss in 355 participants with type 1 diabetes. In an ob-
servational, cross sectional study, high UA serum levels
were associated with a decline in GFR in type 1 diabetic
patients with normo- or microalbuminuria. Similar, se-
rum UA levels were correlated with micro and macro-
vascular complications in type 2 diabetic patients [21].
Data from another study, including 1449 type 2 diabetic
patients with preserved kidney function and a 5 years
follow-up period, reported that the presence of HUA
doubled the risk of incident CKD. The authors conclud-
ed that HUA is an independent risk factor for the devel-
opment of CKD in type 2 diabetic patient [17]. Kim W.
J. et al [11] reported that increased levels of UA may
predict the occurrence of advanced CKD in 512 type
2 diabetics with preserved renal function. reported that
HUA in type 2 diabetes correlated with early onset or
increased progression of diabetic nephropathy, whereas
the opposite occurs with hypouricemia. In Japanese
clinical trial including 1213 type 2 diabetic patients a
positive independent association among HUA, coro-
nary heart disease, and renal dysfunction was reported,
supporting the hypothesis that HUA is implicated in the
pathogenesis of the micro- and macro-vascular diabetic
complications [39]. Ito H. et al. [39] had reported that
HUA correlated with increased risk of macrovascular
disease in diabetic CKD patients.

The impact of lowering UA on the progression of
diabetic nephropathy is challenging, but few studies
have been conducted in this field. According to RE-
NAAL study, an angiotensin II antagonist losartan not
only lowered blood pressure and proteinuria but also
had UA lowering effect suggesting that the renopro-
tective effect of losartan may be partially attributed to
decreased serum UA levels [40]. Moreover, the reno-
protective effect of losartan was decreased from 22%
to 17% after adjusting for the effect of allopurinol on

serum UA levels, suggesting that UA may partially con-
tribute to diabetic nephropathy progression [42].

Hyperuricemia, hypertension and CKD. Seve-
ral studies reported that HUA predicts a higher risk
of hypertension independently of other risk factors.
Interestingly, HUA is associated even with prehyper-
tension, especially when microalbuminuria is present.
Hyperuricemia is not usually associated with secondary
hypertension, disabling the hypothesis that HUA is an
epiphenomenon of hypertension. Interestingly, HUA
is not only associated with hypertension but also with
its complications including left ventricular hypertrophy
[29, 41].

Findings from several studies provided a direct evi-
dence that UA is implicated in the pathogenesis of hy-
pertension [26]. Microvascular changes caused by UA
remain after correction of blood pressure indicating that
UA contributes to microvascular disease independently
of hypertension. Sheikhbahaei S. et al. [42] reported a
synergistic effect between UA and various components
of metabolic syndrome including hypertension and dia-
betes, on risk of CKD. Data from a recent prospective
cohort study involving 2601 individuals reported that
increased serum UA levels were independently associ-
ated with a faster decline of GFR and incident CKD
and this association was stronger in hypertensive indi-
viduals. The authors concluded that hypertension me-
diates the correlation between high serum UA levels
and CKD [43, 44, 45]. However, Gois P.H. et al. [46]
reported that there is insufficient evidence of an antihy-
pertensive effect of allopurinol.

Thus, the majority of patients with hypertension
and HUA should present CKD, but actually this does
not occur. Probably, UA in some instance mediates
and contributes to CKD development and progression
through hypertension-induced renal injury suggesting
an indirect action on the pathogenesis of kidney dis-
ease. Another hypothesis is that CKD results in HUA,
which, in turn, through hypertension-induced changes
and endothelial dysfunction, aggravates the decline in
renal function. Nevertheless, all these theories remain
to be proven.

Several studies reported a beneficial effect of UA
lowering on CKD progression and UA has been pro-
posed as a promising target of therapy in CKD patients
[18, 44, 47] (Table 2).

Table 2

Randomized controlled trials lowering serum UA and its effect on renal function
(cited from Ramirez M. R.G., Bargman J.M. [35] without changes)

Study (Primary

author and year) Population

Intervention Results

Gibson et al.

(1982) [48] 59 patients with primary gout

Colchicine and allopurinol
versus colchicine alone

Retarded an apparent decline of
renal function over 2 years

48 renal transplant patients
with hypertension, on
cyclosporine

Chanard et al.
(2003) [49]

Amlodipine or tertatolol

Amlodipine decreased serum UA
levels and increased glomerular
filtration rate as compared with
tertatolol
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Continuation of Table 2
Study (Primary Population Intervention Results
author and year)

Siu et al. (2006)
[50]

54 hyperuricemic patients

with CKD

Allopurinol versus standard

therapy

Trend toward a lower serum
creatinine level in the treatment
group compared with controls
after 12 months of therapy.

Liu and Sheng

47 hyperuricemic patients

Allopurinol versus standard

Serum creatinine was lower
in the allopurinol group and
the rate of renal function

(2007) [52]

LALLM v (LD HaBiRy deterioration was significantly
decreased over 12 months
Allopurinol given to the
Kanbav ot al hyperuricemic patients and | Allopurinol therapy significantly
Y ) 59 patients no UA lowering therapy improved GFR but proteinuria

for the normouricemic

patients

was unchanged

Malaguarnera et
al. (2009) [53]

38 elderly patients with HUA

Rasburicase versus placebo

Significant reduction in
creatinine and an increase
in creatinine clearance over
2 months

Goicoechea et al.
(2010) [34]

113 patients with estimated

GFR <60 mL/min

Allopurinol versus standard
therapy (no UA lowering

therapy)

Allopurinol treatment slowed
down renal disease progression
independent of age, gender,
diabetes, C-reactive protein,
albuminuria and renin-
angiotensin blocker use over
24 months

Momeni et al.
(2010) [54]

40 patients with type 2
diabetes mellitus and diabetic
nephropathy (proteinuria

of 500 mg/day and serum
creatinine level <3 mg/dL)

Allopurinol versus placebo

Allopurinol reduced severity of
proteinuria after 4 months of
drug administration. No change
in creatinine was noted

Whelton et al.
(2011) [20]

116 hyperuricemic patients

(post hoc)

Febuxostat in 40, 80 or

120 mg doses

Improvement or maintenance
of estimated GFR was inversely
correlated with the quantitative
reduction in serum UA from
baseline over 5 years

Shi et al. (2012)
[14]

40 hyperuricemic patients
with IgA nephropathy

Allopurinol versus standard

therapy

HUA predicted progression of
IgA nephropathy independently
of baseline estimated GFR over
6 months. No change in renal
progression or proteinuria was
noted

Pai et al. (2013)
[43]

183 hyperuricemic patients

with CKD

Allopurinol versus standard
therapy (no UA lowering

therapy)

Allopurinol was associated with
decreased progression of renal
disease in CKD

Sircar et al.
(2015) [55]

93 hyperuricemic patients

with CKD 3 and 4

Febuxostat versus placebo

Febuxostat slowed the decline in
estimated GFR in CKD stages 3
and 4 compared to placebo

Despite the small numbers, the trials have consis-
tently shown that HUA is strongly associated with pro-
gression of renal disease and that treatment is beneficial
in slowing this progression and that interrupting therapy
may be deleterious.

Cyclosporine —
post transplantation and to patients with autoimmune
disease - is strongly
of HUA and gout [49]. The mechanism for Cyclospo-

the drug for immunosuppression

associated with the development

rine’s strong association with HUA is unclear and may
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include an inhibitory effect on urate secretion [49].
Tacrolimus also commonly is used in transplantation
immunosuppressive regimens and has been reported
to increase serum urate levels in a manner similar to
Cyclosporine [35]. However, data from the US Renal
Data System in combination with Medicare claims data
suggest that it may induce less clinical gout in kidney
transplantation recipients (hazard ratio for Cyclospo-
rine versus Tacrolimus: 1.24; 95% confidence interval:
1.06 to 1.45) [35, 49].

There is great controversy about the utility of treat-
ing asymptomatic HUA either to prevent or slow down
the progression of CKD, given the conflicting results in
several clinical studies [4].

Non-pharmacologic therapy (decreased alcohol
consumption, dietary reduction in high purine foods,
moderate increase in exercise) has been proven to be
as effective as pharmacologic therapy. Lifestyle modi-
fications in the treatment of HUA as well as use of well
tolerated, easily accessible medication such as allopuri-
nol will certainly not be too onerous to delay of renal
disease progression [7]. These recommendations may
be summarized as follows:

1 Exercise daily and reduce weight. Weight reduc-
tion through gradual caloric restriction and exercise can
help lower SUA; nevertheless, the effect of this maneu-
ver is modest (an average weight loss of 7.7 kg over 16
weeks decrease to a mean difference of 95 pumol/L SUA
in obese patients with gout) [4].

2 Limit consumption of purine-rich meat and sea-
food and consider omega-3 fatty acid supplements with
regard to the evidence about higher levels of meat and
seafood consumption associated with HUA [14].

3 Limit high fructose corn syrup - sweetened soft
drinks and energy drinks. Fructose increases SUA given
the fact that once absorbed into the cell, unregulated
phosphorylation of fructose by fructokinase leads to lo-
cal ATP depletion and increased AMP production [57].
Hypercaloric supplementation with fructose (+35% ex-
cess energy) at extreme doses (213-219 g/day) signifi-
cantly increases SUA (mean difference = 30 pmol/L).
Even isocaloric exchange of fructose for other carbohy-
drates may be useful for hypertension treatment [57];
however, this maneuver does not affect SUA in partici-
pants from 21 trials [57].

4 The consumption of low-fat or nonfat dairy prod-
ucts reduced consumption of saturated fat, total fat, and
cholesterol has a minimal effect in lowering SUA [4].

5 Subjects must limit their intake of beer, wine, and
spirits [4].

Xanthine oxidase inhibitors such as allopurinol or
febuxostat are the preferred agents to decrease UA lev-
els due to their effectiveness in both overproducers and
undersecretors of UA. Allopurinol is metabolized by
XO to oxipurinol and both substrates act to inhibit XO
[58]. Patients with CKD may be at an increased risk of
toxicity with allopurinol because oxipurinol is cleared
by the kidney [59]. It is widely recommended to start
with low dosages of allopurinol in patients with CKD

and slowly titrate it to an effective dose. In a small ran-
domized trial by Siu Y.P. et al. [50], 54 HUA patients
with mild to moderate CKD were assigned to allopuri-
nol (100 - 300 mg/d with the goal of normalizing serum
UA levels) versus no therapy and followed up for 12
months. At the end of follow-up, a significantly larger
number of participants in the control group achieved
the combined end point of a serum creatinine level in-
crease > 40%, dialysis, or death. More recently, a larger
study conducted by Goicoechea et al. [34] included 113
HUA patients with CKD randomly assigned to the al-
lopurinol group (100 mg/d) and the control group. At
the end of the 2-year follow-up, the estimated GFR
decreased in the control group and the GFR increased
in the allopurinol group. A randomized double-blinded
study by Feng et al. [60] showed that treating HUA in
adolescents with newly diagnosed hypertension was ef-
fective at lowering the blood pressure. Similar to the
studies mentioned, allopurinol was used to decrease se-
rum UA levels and resulted in significant diminishment
of both systolic and diastolic blood pressures compared
with a placebo. Allopurinol therapy can be associated
with fatal Stevens-Johnson syndrome, while screening
for HLA-B68 may allow the elimination of subjects at
highest risk for this condition [60]. Hypersensitivity
syndrome occurs in 2% of patients and can be fatal. To
minimize this complication, it is recommended to ini-
tiate allopurinol at a dose of 50-100 mg/day in subjects
with estimated GFR less than 30 mL/min/1.73 m?, in-
creasing the dose to 200 or 300 mg/day every 2-5 weeks
to achieve desired UA levels of <6 mg/dL; doses >300
mg/day are permitted so long as they are accompanied
by appropriate patient education and monitoring for
toxicity (e.g., pruritus, rash, elevated hepatic transami-
nases) [14]. Adherence to these published allopurinol
dosing guidelines led to suboptimal control of HUA in
most patients [43, 54]. Results of two meta-analyses,
which included most available randomized trials, were
not conclusive. In the first, which involved 8 trials of
patients with or without CKD at baseline [14] allopu-
rinol therapy had no effect on eGFR but showed a re-
duction of serum creatinine levels in some studies [8].
In the second meta-analysis, which involved random-
ized trials with a total of 992 patients with CKD stage
3—5 [14, 34] treatment with allopurinol was associ-
ated with significant reductions in serum UA levels and
a favorable influence on blood pressure and on eGFR
compared with untreated controls [13]. Expectedly,
both meta-analyses reported significant heterogeneity
among these allopurinol trials in respect with design,
end-points and follow-up period [61].

Data from a recent meta-analysis supported that
allopurinol may delay progression of CKD [27]. How-
ever, in another meta-analysis including eight trials, an
uncertain effect of allopurinol has been reported [62].
The effects of allopurinol on the progression of IgA ne-
phropathy and diabetic nephropathy in type 1 diabetes
mellitus [63, 64] are currently evaluated in two ongoing
nationally sponsored trials.
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Febuxostat has been shown to be safe and effec-
tive for decreasing serum UA levels [55] and is sug-
gested as alternative to allopurinol in HUA patients
unable to tolerate the latter. In accordance, Sakai Y.
et al. [58] reported that febuxostat by lowering UA
levels in CKD patients may suppress the progression
of CKD. Febuxostat does not appear to be associated
with Stevens-Johnson-syndrome and its dosage does
not need to be modified in CKD [59]. Febuxostat is
metabolized mainly by the liver, has its elimination
is primarily through renal and biliary routes, is effec-
tive and well tolerated in patients with mild CKD;
yet the most commonly reported adverse drug reac-
tions are liver function abnormalities, diarrhea, and
rash [6]. For example, in the CONFIRMS trial with
2,269 subjects with gout, febuxostat 40 mg, febuxostat
80 mg, or allopurinol 300 mg (200 mg in subjects with
CKD3) reduced SUA less than 6 mg/dL in 45, 67, and
42% of patients respectively [45, 55, 63, 64]. Recent-
ly, treatment with febuxostat was also evaluated in a
randomized, double blind, placebo-controlled trial,
which included 93 patients with asymptomatic HUA
and CKD stage 3 and 4. After 6 months, mean changes
in eGFR were significantly more favourable in the fe-
buxostat group compared with the placebo group [55].
Nevertheless, the FEATHER trial (Febuxostat versus
placebo randomized controlled trial regarding reduced
renal function in patients with HUA complicated by
CKD stage 3) did not support this suggestion - com-
pared to placebo, febuxostat did not mitigate the de-
cline in kidney function among patients with stage 3
CKD and asymptomatic hyperuricemia (the study was
just completed, article in press, https://www.ajkd.org/
article/S0272-6386(18)30834-5/fulltext). CKD FIX
(Controlled trial of slowing of kidney disease progres-
sion from the inhibition of XO) is currently ongoing
in Australia.

Furthermore, topiroxostat, a XO inhibitor ap-
proved in Japan, was evaluated in a recent double-
blind trial of 123 patients with CKD stage 3 and HUA.
This study showed that treatment with topiroxostat
compared with placebo significantly reduced serum
UA and the levels of albuminuria [63, 64]. The most
commonly reported adverse drug reactions were liver
function abnormalities, diarrhea, headache, nausea,
and rash [34].

Other agents that can be used to decrease UA levels
include uricosuric agents such as Probenecid and Ben-
zbromarone. No large randomized trials regarding their
effectiveness were performed.

One of the greatest advances in recent decades
has been the advent of renal angiotensin aldosterone
system (RAAS) blockade. With respect to UA me-
tabolism, it is interesting to note is that not all RAAS
blockade works in the same way. A review comparing
the effect of angiotensin II receptor blockers (ARBs)
on HUA showed that losartan was the only ARB that
reduces serum UA levels [35]. A post hoc analysis of
the trial on Reduction of Endpoints in Non-Insulin-

Dependent Diabetes mellitus with the Angiotensin
IT Antagonist Losartan (RENAAL) showed that the
UA-lowering effect of losartan was associated with
long-term renal risk reduction [35]. Losartan has the
unique ability to lower serum UA levels by decreas-
ing reabsorption, most probably by a direct URAT1
inhibition in the proximal tubule [40]. There is now
evidence, that this aspect of losartan treatment may
provide additional benefits for renal disease [40]. In a
post hoc analysis of the RENAAL (Reduction of End-
points in Non-Insulin-Dependent Diabetes Mellitus
with the Angiotensin II Antagonist Losartan) trial, the
risk of renal events (a doubling of serum creatinine or
development of ESRD) was decreased by 6% for ev-
ery 60 umol/L decrement in serum UA levels during
losartan treatment

Sodium glucose co-transporter 2 (SGLT?2 encod-
ed by SLC5A2) Inhibition of SGLT2 increases urinary
glucose excretion, thereby improving glycemic control
[65]. In addition, SGLT?2 inhibitors reduce serum UA
levels, possibly by indirect (via glucosuria) activation
of the GLUTY mediated urate transport [65]. Indeed,
in the pooled analysis of data from four phase 3 placebo
controlled trials the effect of canagliflozin, a SGLT2
inhibitor, was shown to reduce serum UA levels [66].
A recently published randomized placebo-controlled
trial showed, that the SGLT2 inhibitor, empagliflozin
slowed the progression of renal disease in patients with
diabetes mellitus. Empagliflozin slowed the progres-
sion of renal disease and effectively reduced serum UA
levels. The authors postulated a possible contribution
of this latter effect on renal outcomes [66]. These ben-
eficial effects of SGLT2 inhibition must be weighed
against potential side effects [65]. Preliminary data
suggest that SGLT?2 inhibitors can reduce serum UA
levels, which may in turn contribute to the renopro-
tective effect shown in diabetic nephropathy. Ongoing
clinical studies are prospectively evaluating the effect
of SLGT2 inhibitors on serum UA levels, renal out-
comes and CKD. The CREDENCE trial, is a phase
3 study evaluating canagliflozin as secondary prophy-
laxis in patients with type 2 diabetes mellitus and ne-
phropathy (CKD stage 2 or 3 and severe albuminuria).
The trial will assess whether canagliflozin has renal
and vascular protective effects. The ongoing phase 4
CANVAS-R trial will study the effects of canagliflozin
on renal endpoints in adults with type 2 diabetes mel-
litus [35].

In conclusion, before a UA lowering therapy of any
form can be embraced for prophylaxis of CKD, there
is a need to establish its efficacy by large randomized
controlled trials. Also safety issues are to be adequately
addressed.

According to the Hemodialysis (HEMO) study,
CV disease (CVD) is the leading cause of death in dialy-
sis patients. Cheung A.K. [67] and there is a reciprocal
relationship between CVD and CKD, and UA might be
considered as a common dominator linking these two
clinical conditions.
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Similar to the general population, the evidence
for a strong correlation between UA and CVD mortal-
ity in CKD patients is controversial. Data from epide-
miological studies in CKD patients revealed a direct
linear or “J-shaped” correlation with all cause or CV
mortality [51]. However, according to other studies,
this correlation diminished after adjustment for GFR
or proteinuria. Similar, Kanbay M. et al. [52] report-
ed that HUA predicts CV events in advanced CKD
stages. Liu W.C. et al. [51] suggested that HUA is a
risk factor for all-cause and CV events but not for re-
nal outcomes in stages 3—5 CKD patients. Addition-
ally, HUA independently correlates with CV mortality
and this correlation is stronger with decreasing GFR
[38]. Chung W. et al. [1] revealed that HUA is an
independent risk factor for all-cause mortality in CKD
patients undergoing percutaneous coronary interven-
tion but not in those without CKD. Allopurinol ad-
ministration in hypertensive CKD patients prevents
CV and all-cause mortality [28].

In the hemodialysis (HD) population, the data
are more contradictory. Recently, Lee C.T. et al. [68]
reported that serum UA levels were independently as-
sociated with valvular and vascular calcifications in
81 HD patients. Antunovic T. et al. [69] reported
that HUA may predict all-cause and CV mortality in
HD patients. Lobo J.C. et al. [70] reported a posi-
tive association of UA levels and several markers of
inflammation suggesting a potential role of HUA in
the pathogenesis of atherosclerosis in HD patients. On
the contrary, data from a retrospective study reported
that low serum UA concentration in HD patients with
hypoalbuminemia is a mortality risk factor. Another
large retrospective study involving 5827 HD patients
reported that higher serum UA levels were correlated
with lower risk of all-cause and CVD mortality [71].

These results could be explained by the reverse epi-
demiology - HUA may reflect a better nutritional sta-
tus in HD patients and low UA levels may represent a
form of protein energy wasting syndrome.

Contradictory results have been reported also in
peritoneal dialysis (PD) patients. Data from two stud-
ies revealed an association of HUA with all-cause and
CVD mortality [60, 72]. However, in a recent obser-
vational study including 2264 PD patients, only a weak
correlation of HUA with all-cause mortality could be
detected [56]. The lack of large prospective studies in
this field does not lead to reliable conclusions.

Discussion. Currently there is renewed interest
in the relationship between UA and nephropathy,
which has been considered to be a dead subject in the
lasts decades [35]. New data in this field suggest that
serum UA may be a risk factor for CKD. However, the
influence of UA lowering therapies on renal outcomes
is still largely unclear. Efficacy and safety of UA low-
ering therapies has to be further investigated and large
randomized controlled trials have to be planned.

In respect to UA lowering treatment in CKD,
there are still many unresolved points to address.
Namely, the choice of the oxidase inhibitor with
the right efficacy-safety profile in CKD, the role of
UA reducing diet alterations, the limit of UA serum
levels to be aimed at, the optimal medication dose.
It is also unclear whether in subjects with CKD the
combination with either ACE inhibitors or with ARBs
abolishes the benefit of the UA lowering treatments.
Finally, it is clear, that there are more questions than
answers. The ongoing studies will probably add some
more clarity to the field of UA lowering therapy in
CKD [35].

Other drugs with beneficial effect on HUA are
shown in Table 3.

Table 3
Uric acid-lowering drugs [15]
Drug Mechanism Evidence Comment
Topiroxostat Xanthine oxidase inhibitor | Reduce 45 SUA and 33% the Profile similar to
levels of albuminuria febuxostat
Benzbromarone Uricosuric In CKD subjects, kidney Potentially hepatotoxic
function did not improve by
reducing the SUA levels with
benzbromarone
Losartan Unique angiotensin In posthoc analysis of REENAL, | Uricosuric effect of
receptor blocker which the risk of doubling of SCr or losartan accounts for
blockade URAT 1 development of CKD 5 was approximately one-fifth
(uricosuric) decreased by 6% for every 0,5 of its renoprotective
mg/dL decrement in SUA effects
Acetylsalicylic acid | High dosages (>3 gm/day) | Increase SUA and rates of acute | Discontinuation is
are uricosuric, while low gout flares in patients with generally not required,
dosages (75-325 mg/day) prevalent gout and cardiovascular | given the beneficial
cause SUA retention prophylaxis effects on mortality
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Continuation of Table 3

Drug Mechanism Evidence Comment
SGLT?2 inhibitors Uricosuric In subjects with diabetes, reduce | Small SUA reductions
SUA by 18-54 umol/L alone unlikely explain
the observed renal and
cardiovascular benefits
Fenofibrate Uricosuric 200 mg/day reduced a 19% in
SUA
Vitamin C Uricosuric Supplementation with 500 mg/ May induce
day of vitamin C for 2 months hyperoxaluria
reduces SUA

*SGLT?2 inhibitors, sodium glucose co-transporter 2; CKD, chronic kidney disease; SUA, serum uric acid

Randomized

Name

Comment

CKD-FIX study [13]

The Controlled trial
of slowing of kidney
disease progression
From the Inhibition of
Xanthine oxidase

To assess the effect of
allopurinol on slowing the
decline of eGFR

620 patients with stages
3-4 CKD

benzbromarone [41]

FEATHER [40] Febuxostat versus To assess the effect of 400 Japanese patients
placebo randomized allopurinol versus placebo on | aged 20 or older who
controlled trial slowing the decline of eGFR | have hyperuricemia
regarding reduced renal without gouty arthritis,
function in patients who present with CKD
with hyperuricemia stage 3, and whose SUA
complicated by CKD concentration is 422 -
stage 3 595 pmol/L

The PERL [54] The preventing early To assess the effect of Clinical trial at 8
renal loss allopurinol (dose ranging diabetes centers,

200-400 mg) or placebo on enrolling approximately
the GFR following the 3-year | 480 patients with
treatment period, measured type 1 diabetes who
by the plasma clearance of are at increased risk
non-radioactive iohexol of developing kidney
(iGFR) and adjusted for the | disease
iGFR at baseline

Other RCT Febuxostat and To assess the effect CKD patients with GFR

of febuxostat and
benzbromarone for changes
in proteinuria and eGFR

20-50 mL/min

Verinurad and
febuxostat [43]

To assess the potential clinical
benefits of the combination
of Verinurad, a novel Urate
Transporter 1 inhibitor,

and Febuxostat in lowering
concentrations of circulating
uric acid and thus improving
kidney or cardiovascular
status of

Patients with
hyperuricemia,
albuminuria, and type 2
diabetes

clinical trials

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; SUA, serum uric acid; RCT, randomized
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There is serious experimental and epidemiologi-
cal evidence as well as a number of clinical trials to
support a relationship of HUA to CKD, and that UA
lowering treatment might forestall CKD progression.
These trials were of limited duration and included only
small number of patients. Only large randomized con-
trolled trials (RCTs) would provide definitive answers
about efficacy and safety of a pharmacological treat-
ment for asymptomatic HUA in CKD. The dangers of
inappropriately treating asymptomatic HUA are well
documented [59, 63, 64]. Large RCTs on treatment
of HUA for primary or secondary CKD prophylaxis
are under way in populations with hypertension or dia-
betic nephropathy. The unavailability of these RCTs
— despite the serious evidence that UA lowering drugs
could be suggested for asymptomatic HUA in the set-
ting of CKD — makes a routine recommendation of
these drugs unsubstantiated. Finally, in respect of
HUA, only lifestyle and dietary modifications along
with an appropriate treatment for gout and UA lithia-
sis are today the only recommended
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for slowing progression of renal disease especially in the
loop of the simple treatment such as use of a single an-
tyuric acid agent as well as lifestyle changes.

More prospective randomized and well-designed
trials with a large number of participants are needed to
clarify the exact relationship among UA, development
& progression of CKD and CV mortality.
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Editorial information
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BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

Y 3B’3Ky 3 iHAEKCYBaHHSIM KYpHajy MiKHapOIHMU-
MU TMOIIYKOBUMM CUCTEMaMH Ta MiABUILEHHSIM BMMOTI 10O
o¢hopMIJIEHHSI HAyKOBOIO MaTepiajy, peakoserist popmaiiszye
BUMOTH 110 BHIAHHS UISI €(PEKTHUBHOIO PO3ITOBCIOIKEHHS
MarepialliB y CBiTOBili Mepexi I[HTEpHeT Ta NMpUeTHaAHHS 10
MiXXHapOIHUX HAYKOBUX 0a3 NaHUX.

[IpaBuna nns aBTOpPiB CKJaAeHi BiAMOBIAHO 10 «Eau-
HUX BUMOT JI0 PYKOIKCiB, 110 MOJAIOTHCS Y OiOMEANYHI Xyp-
Hamm» (Uniform Requirements for Manuscripts Submitted to
Biomedical Journals), siki chopmysnboBaHi MixHaponHUM
KOMITETOM peakTopiB MeAWYHUX XypHaliB (International
Committee of Medical Journal Editors) ta MicTaTbCs Ha pe-
cypci ICMJE.org.

XKYPHAJI CTPYKTYPOBAHO
3A 5 OCHOBHUMMU PO3AVIAMMU:

1. Touxka 30py
2. IlpobnaeMu opraHizauii Ta €KOHOMiKM HedpPOJOriuHO1
JIOTIOMOTH

OpuriHajiibHi HAyKOBi poOOTH
IlIxona Hedpoaora

Penaxiiiina ingopwmatiisi, iHdopmMaliisi Tpo HayKoBi ¢o-
pyMH, KOMEHTapi, pelieH3ii, 3HaMeHHi IaTu.

[Mepuuit po3nis. B 11boMy po3aifi ApyKyIOTbCS CTaTTI,
SIKi BiIOOpaXaroTh TOUYKY 30py Ha KOHKPETHY MpobJjeMy aB-
TOpa YU aBTOPiB.

Jpyruii po3aia BUCBITIIOE MOXJIMBI LIJISIXY TOKPAIIeH-
HSl OpTraHi3aliliHOl CKJIaJOBOi [MisSUIbHOCTI He(hPOJIOTiYHOI
cly>kOM B YKpaiHi Ha BCiX eTanax HaJaHHS Crelliali3oBaHi
MEeIMYHOI JOMTOMOTH Ta ii EKOHOMIUHUIA aHai3.

Y TpeTboMy pO31iJi pO3MIILYIOThCS CTATTi, SIKi 3HAKOM-
JIATH 3 pe3yIbTaTaMy OPUTIHAIBHUX JOCIiIKEHb.

Poznin “Illkona Hedposora” apykye poOOTH, METOIO
SIKMX € TMiIBUILEHHS He(ppOoJOoriYHOl rpaMOTHOCTI YUTAYiB.

OcraHHiil po3min iHGOpMye MPO OCHOBHI HAyKOBO-
MpakTUYHI TOAiil, TyOIiKye peueHsii, pegakiiiiiHy iHhopma-
iro i .M.

Pykomnuc pa3om 3 103B0J10M HA i{OT0 BUKOPUCTAHHS HA-
NpPaBJISETbCA 10 peJaKuii TiIbKM B eJIEKTPOHHOMY BapiaHTi
qyepe3 OH-JIAH CUCTEMY, SIKA MICTHTbCS HA CaiTi XKypHaTy.
V penakuii 3aiiiCHIOETbCSI TBOCTOPOHHE Clline (AHOHIMHICTH
peLieH3eHTa Ta aBTOPA) HAYKOBE PelleH3yYBaHHs i TiTepaTyp-
He peJaryBaHHs CTaTew.

Jl0o3Bin HA BUKOPHCTAHHS PYKONMMCY MOXKHA 3aBaHTa-
2KWTH 32 NOCWJIAHHSM

CratTi, opopmiieHi 6e3 momep:kaHHS MPAaBUI HE TIPH-
IMaIOThCS, aBTOPAM He TTOBEPTAIOTHCS.

Y pasi HeraTMBHOI HAyKOBOI pelieH3ii, CTaTTi He My-
OJIIKYIOTbCSI, aBTOpaM eJl. TIOIITOI HAACWIAETHCS BIOTYK 3
MOXJIMBICTIO JOOMpPAlLOBAHHS CTATTi UM 3aMiHM ii iHIIUM
MaTepiajoM.

Jlo nyO6hikauii mpuiiMalOThCsl OpUTiHANbHI pOOOTH,
OIJISIAM JIiTepaTypu, JeKIlii, KOPOTKi MOBiIOMJIEHHS, PEeKO-
MeHAaLii MpaKTUYHUM JIiKapsiM, OMUMC BUMAAKiB 3 MPAKTUKMU,
iHdopMallis Mpo HayKoBi (hopyMH.

Penakuisi He npuiimMae paHiule omyOGJikoBaHi poOOTHU
a0o0 CcTaTTi, MPUIHATI 10 APYKY B iHIIKMX BUAAHHSIX.

CtaTTi my01iKyl0ThCsl yKPaiHChKOIO, POCifiChKOIO Ta aH-
riiicbkoto MmoBaMu. MDaiin 3i cTaTTero MPEACTABISATH Y pop-
maTti Microsoft Word (po3mupenns *.doc, *.docx, *.rtf).

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. IHiuianu Ta npi3Bulla aBTOPIB aHIJIiIICbKOIO MOBOIO;

2. Ha3zBa cTaTTi aHIiliCbKOI0 MOBOIO;
3. Ha3zBa ycraHOBM Ta opraHisailii, B SIKiil mpalOOTh aBTO-
pU aHIJIiIChKOIO MOBOIO;

4. Pe3sroMe cTaTTi aHTJTiICHKOIO MOBOIO;

5. Kutouosi cioBa (8-10 ci1iB 4 CI0BOCTIONYYEHbB, 1110 PO3-
KPUBAIOTh 3MICT CTaTTi) aHIJIIIICbKOIO MOBOIO;

6. VIK;

7. lHiuianu Ta mpi3Bullla aBTOPiB MOBOIO, SIKOIO HaNKUCaHa
CTaTT;

8. Hassa crarTi (MOBOIO OpUTiHATY);

9. Ha3sBa ycTaHOBU Ta opraHi3aiiii, B SIKiif IpaIlol0Th aBTO-

pH, MicTo (MOBOIO CTaTTi);

Kitouosi ciioBa (8-10 c1iB 4 CIIOBOCTIONYYEHbD, IO PO3-

KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

11. Pe3roMe MOBOIO CTAaTTi;

12. Texcr cTarTi;

13. Po3KkpUTTA MOTeHUIITHNX KOHMIIIKTIB iHTEpECiB;

14. Indopmaitist mpo BHECOK KOKHOTO YyUaCHUKA;

15. Cricok BUKOPUCTAHUX JKeped Mia Ha3Bolo «JlirepaTypa

(References)», opopmieHni BiIMOBIZHO OO CTaHAAPTY

Vancouver style;

BimomocTi npo BinnosiganbHoro apropa: I11b, HaykoBe

3BaHHS, TT0caga Ta Miciie podoTu; e-mail (060B’SI3KOBO)

Ta pobounii TenedoH.

10.

16.

®DopMaT TeKCTy PYKONHUCY. TeKCT CTarTi APYKYETHCS
mpudroMm Times New Roman, po3mip 14 pt, 3 moayTopHUM
MiXpsIIKOBMM iHTepBajoM. BigcTtynu 3 KoXHOTO OOKY CTO-
pinku 2 cm. Ha Bci imoctparii, rpadiku i Tabauii MaioTh
OyTU TOCUJIAHHS B TEKCTi.

BunineHHs B TekCTi MOXHa poOUTH KYpCUBOM abo Ha-
miBxkupauM mpudtoM, HE minkpecneHHaMm. 3 TeKcTy citin
BUJAUTHU BCi NEpPEHECEHHSI, MOBTOPIOBaHI MPOIYCKHU, 3aliBi
pO3pUBM PAIKIB (B aBTOMAaTUYHOMY pEXHMi depe3 cepBic
Microsoft Word “3naiiTul i 3aminutu”).

daiin 3 TEKCTOM CTATTi MiCTUTh BCIO iH(MOPMALIilO IS
myOJTiKallii, y TOMy YMCJli pUCYHKM i TaOIUII TTic/s iX MmepIio-
TO 3ralyBaHHs.
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Editorial information

CTpyKTypa pyKONHMCY Ma€ BiAMOBIIATH HABEACHOMY
11abJI0HYy (3aJIEXXHO Bil TUITY poOOTH).

VK po3mililyeTbcsi y BEPXHBOMY JIiBOMY KYTi.

Astopu. IIpisBulle aBTOpiB BKa3yBaTH IIicCls iHiLiamiB
(0. C. Ipanos, C. I. IlerpoB), xupHuM wWPUEGTOM, MO-
BOIO OpMUTiHA/y Ta aHMIiACbKOIO MOBOIO, BUPIBHIOBAHHS 3a
neHntpoM. [11b aBTOpiB aHTilichKOI HEOOXiTHO BKa3yBaTH
BiIMOBITHO 3 3aKOPJOHHUM I1acCIOPTOM, abo sSIK B paHille
OITy0JIIKOBaHUX 3apyOixkKHMX XKYypHAJIbHUX CTaTTSAX. ABTOpPH,
SIKi MyOJTIKYIOThCS BIIEpIle i HE MalOTh 3aKOPAOHHOTO Iac-
nopTa, MalOTh CKOPUCTATMCS CTaHAApTOM TpaHCIiTepaLlii
KMY—-2010.

BaxaHo pomatu mocujaHHS Ha BiacHi odiuifiHi iH-
TepHeT cropiHku aBTopa(iB) (https://....... ), Scopus ID,
Researcher ID a6o0 ORCID ID pjis po3MileHHs rirneprnocu-
JIaHHSI Ha caiiTi XXypHany Ta pdf-Bepcii crarri.

Ha3ssa cTaTTi aHr1iiichKOI0 MOBOIO Ta MOBOIO OpUTiHA-
JIy PO3MIIILYETHCS 3a LIEHTPOM MiCJIsl MPi3BUILL aBTOPiB XUP-
HuM mpudToM («OniHKa pe3uayaibHoi QYHKHii HHPOK y
xpopux Ha XXH V]I CT. Ta nminxoau o ii 30epexxeHHs»).
AHTJIOMOBHA Ha3Ba Ma€ OYTU 'PaMOTHOIO 3 TOYKHU 30pY aH-
IJificbKOi MOBM Ta IOBHICTIO BiAMoBiZaTW yKpaiHO/pociii-
CbKOMOBHIi#1 Ha3Bi 32 3MiCTOM.

YcranoBa. HeoOxinHo HaBoauTu odilliiiHy MOBHY Ha-
3BY ycTaHOBHU (0e3 ckopoueHb). [Ticsisi Ha3BU yCTaHOBM Yepe3
KOMY 3a3HAaYMTHU HA3BY MicTa Ta KpaiHM. AKILO y H1OCTiIKeH-
Hi OpaJiv y4yacTbh aBTOPU 3 Pi3HUX YCTAHOB, CJIiJl CITiBBiIHECTU
Ha3BM YCTAHOB i Mpi3BUIIA aBTOPIB 3a JOMOMOIOI0 LIU(pPO-
BUX iHAEKCiB y BepxHbOMY pericTpi. I1in Ha3Bo HEoOXinHO
noaatu iHTepHeT aapecy (https://....... ) odiliiiHOi cTOpiHKHU
YCTaHOBH.

Pedepar (sixo po6oTa opuriHaabHa) Ma€ GYTH CTPYK-
TYpOBaHUM: METa, MaTepiau i METOU, Pe3yJIbTaTH, BUCHO-
BKU. Pedepar mMae moOBHICTIO BiAIoBigaTU 3MicTy poOOTH,
oocar Tekcty He MmeHme 1 800 3HakiB (3 mponyckamu). Pe-
3l0Me 10 MyOJTiKalliif, 1110 MOMalThCcs B iHI PO3AUIH Xyp-
Hainy (1,2,4,5) obopmiisieTbes 1OBiIIBHO, ajie 3 TAKUM CaMUM
00CcsroM.

AHTJIOMOBHA BEpPCisl pe3loMe CTaTTi 32 3MiCTOM i CTPYK-
Typoto (Aim, Methods, Results, Conclusions) MoBHicTIo Biz-
TOBiZIa€ YKPaiHO/pOCiiChKOMOBHIlA.

Kmouogi ciioBa. HeoGxinHo BKa3aTu KJIIOYOBi CJioOBa —
Bin 3 mo 10 mis iHOeKCyBaHHS CTATTi B MOUIYKOBUX CUCTE-
Max. KJiiouoBi cjioBa MOBHICTIO BiAMOBiAAlOTh YKPAiHCHKOIO/
POCiIICBKOIO Ta aHIJiICbKOI0 MOBOIO. [1J11 BUOOPY KITIOUOBUX
CJIiB aHITiChKOI0 BUKOPUCTOBYIOTh Te3aypyc HallioHanbHO1
MmeauuHoi 6iomioreku CIIA (Medical Subject Headings —
MeSH).

TekcT cTaTTi (yKpaiHCHKOIO a60 POCiiiChKOI MOBOIO)
CTPYKTYPOBaHUIA 3a pO3MiJlaMU: BCTYM (aKTyaJIbHICTh), META,
Marepiajii i MeTonu, pe3yabTaTh, OOTOBOPEHHsI, BACHOBKU.
Po3nin «O0roBopeHns» € 000B’I3KOBMM Ta MAa€ BKJIIOYATH
3000-3500 3naKiB 0e3 nmpooOiiB.

Po3kpurta noreHniiinux KOHQIIKTIB iHTepecin

ABTOpU TMOBUHHI PO3KPUBATU BCi BiZHOCMHU a00 iH-
TepecH, siKi MOXYTb MaTH MpsIMUI a00 MOTEHUINHWI BIJIUB
YM HAJATHU yIepeIXeHicTb B poOoTi. Xoua aBTOp, MOXJIUBO,
HE BiluyBae, 1110 iCHYE SIKUI-HeOyab KOHQIIKT, PO3KPUTTS
BIIHOCHH i iHTepeciB 3a0e3meuye OiIblI MOBHUM i Tpo3opuit

npolec, 1o MPU3BOAUThH OO0 TOYHOI i 00’€KTUBHOI OLIIHKU
poboTu.

YcBinomieHHs1 peaqbHOro abo nepeadavyyBaHOro KOH-
(nikty iHTEpeciB - lie MepCrneKTUBa, Ha IKYy MaloTh MPaBO
yutayi. Lle He o3Hauae, 110 piHAHCOBI BITHOCUHMU 3 OpraHi-
3alli€lo, sIKa CIIOHCOPYBaja JOCTiIKeHHs a0 KOMIIeH callilo,
OTPUMAaHY 3a KOHCYJIbTALlIiHY POOOTY € HEAOPEYHUMU.

[Mpuknanu noTeHUiHHUX KOHQIIKTIB iHTepeciB, sKi
MpsiMo 2060 TTOGIYHO MOB’SI3aHi 3 JOCHIIKEHHSIM, MOXYTh
BKJTIOUATH, ajie He 0OMEXYIOThCSI HACTYITHUM:

* Haykosi rpantu Big (iHaHCOBUX areHTCTB (IIPOXaH-

HSI HAJaTU JaHi TIPO CIIOHCOpa MOCIIIKEHHS Ta HOMED

TPaHTy)

e ToHOpapu 3a BUCTYIIM HA CUMIIO3iyMax

e (inaHCcOBa MiATPUMKAa YJYacTi B CUMIIO3iyMax

*  @DiHaHCcOBa MiATPUMKA OCBITHiX TIpOrpam

e 3aliHATICTh 200 KOHCYJbTALlil

e [linTpuMKa 3 OOKY CITOHCOpA MPOEKTY

e [locajga B KOHCYJbTAaTUBHIN paii ad0 pali AUPEKTOPiB
a0o0 B iHIIMX BiIHOCUHAX YIIPABIiHHS

*  Kinpka ¢imiit

e (DiHAHCOBI BITHOCHUHM, HANIPUKJIIA, MAOBY y4acTh abo
iHBECTULIMHUI iHTEepeC

e [IpaBa iHTeseKTyaJIbHOI BIACHOCTi (HampuKiam, maTeH-
TH, aBTOPCHKIi MIpaBa i pOSUITi Bill TAKKX MpaB)

*  VYTpuMaHHs 4YOJOBiKa i / abo miTeil, SIKi MOXYTh MaTH
¢iHaHCOBUI1 iHTEepec 10 podoTU

Kpim Toro, ciin po3KpuBaTu iHTEPECH, 1110 BUXOASTH 3a
paMKu (iHaHCOBHUX iHTepeciB i KomIleHcalil (HehiHaHCOBI
iHTepecn), sIKi MOXXYTb OYTH BaxKJIUBi Il YuTadiB. BoHu Mo-
XKYTb BKJIIOYATH, ajie He 0OMEXYIOTbCS, 0COOMCTI BiTHOCUHU
ab0 KOHKYpYI0Ui iHTepecH, mpsiMO abo MOOIYHO TTOB’sI3aHi 3
LIUM TOCTiIKEeHHSIM, abo TpodeciiiHi iHTepecu a00 0coOMCTi
TepeKOHaHHSI, SIKi MOXYTb BIUIMHYTH Ha Ballle JOCIiIXKEHHSI.

BinmoBimanbHuii aBTop 306Mpae GopMu PO3KPUTTS KOH-
¢aikTy iHTepeciB Bin ycix aBTopiB. B aBTOpCHKiil criBmpatii,
IIe IOIyCcKaThcsl (opMaTbHi yrogu Mpo MpeacTaBHUIUTBO,
IUTST BIITIOBiAHOTO yYacHUKA JOCUTH Tianucatu Gopmy po3-
KPUTTS Bill iMEHi BCiX aBTOPIB.

IIpuknaau po3kputTa indopmamii

HocnimxeHHs ¢pinancyBanocs X (rpant Ne X).

KoHduikT iHTepeciB: aBTOp A OTpUMaB JOCIiAHI TpaH-
TH Bimx KoMmnaHii A. ABTop B oTpumaB roHopap morosimaya
Bin koMmaHii X i Boyiomie akuisiMmu B KoMmmnaHii Y. ABtop C €
YJIEHOM KOMITeTy Z.

KoHbikT iHTepeciB: aBTOpU 3asBISIOTh, 1110 Y HUX He-
Ma€ KOH(DIIIKTY iHTepeciB.

IMongxka. ABTOpu MOXYTh BUCJIOBUTH TOISIKY 0CO0aM
Ta opraHisailisiM, 11O CIpUsUIM NyOJikauii cTaTTi, aje He €
il aBTOpaMu.

Indopmaltist mpo BHECOK KOXHOro yyacHuka (i oci0,
3a3HaYEHUX Y po3aiJi “noasika™).

Ilpukaaod: O.C. IBaHOB - KOHLEILIs Ta AU3aiH JOCITi-
mxeHHs, 1.I1. [TetpoB - aHai3 OTpUMMaHUX JaHUX, 0OPM-
JIEHHS TEKCTY POOOTH.

ABTOpU BucHoBI00OTh noasky (IIpizsume I. B.) 3a
o opMIIeHHS 1TIOCTpaLliid.

Cnucok Jjitepatypu. Y 6i6miorpadii (mpucrateiitHomy
CIUCKY JIiTepaTypy) KOXHE IKepeso 3a3HayaloTb 3 HOBO-
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ro psaKa Mif MOpsSIAKOBUM HoMmepoM. Bumoru no odopm-
JIEHHsI JiTepaTypHUX Ixepesa 3a Vancouver style meTaibHO
MpeAcTaBIeHO Ha caiTi xypHaiy. Ilicasa KoxHOro mKepeaa
OBOB A3KOBUM € nonaBaHHs iioro iHTepHEeT aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BianmpaBKOO aBTOPU MalOTh 3MiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

1. IlnariaT. YkpaiHo Ta pociiCbKOMOBHI TEKCTH CTATTi TIe-
peBipsIOTh Ha TUIariaT 3a gornomoroio nporpamu eTXT
AnTtumaruat https://www.etxt.ru/antiplagiat, mo € He-
00XiIHOIO YMOBOIO JIJIsl riepeAadi cTaTTi 1151 TOAAJIbILIOTO
peueH3yBaHHs. PiBeHb iHAMBIAYaIbHOCTI JOCIiIKEHHS
Mae OyTu He Hyxkunii 80%.

HayxoBuii cTvih BUKJIaZIeHHS MaTepiaiy.

TaBTOJIOTi10 — TOBTOPIOBAHHS Y TEKCTi.
VHiBepcaJbHICTb BUKJAAEeHHS MaTepially (uuTabelib-
HicTb). TeKCT cTaTTi Ma€ JIerko Ta MpoCTO CIpUAMATUCS,
He OyTu MepeodTsKeHUM abpeBiaTypaMmu, CreliaalbHOIO
BY3bKONPOGMIIbHOI TEPMiHOJIOTiEI0 a00 TaKolo, 1110 He

HaOyJla MiXHapoaHoi amanTauii. PeyeHHs MaoTh OyTH
MPOCTUMU, JJAKOHIYHUMM i HECTH 3aBEPILICHUN 3MICT.

5. KinbkicTh MmocuyiaHb Ha CTaTTi Ta HAyKOBi MaTepianu 3
inentudikaropom DOI (He meniie 80 %).

6. BimmosimHicTh BUMOIraM BUIAHHS.

MOMMJIKH, 1110 HAMYACTIIIIE BUHUKIOTh
YIIOJAHUX PYKOIINCAX:

1. BUKOPUCTOBYIOTH Y pEUCHHSIX «3aliBi» CJI0Ba i BUpa3H.
Ycworo 3aiiBoro Tpedba yHukaTtu. Kepyiitecs npaBuiom:
«SIK1110 CTI0BO 3 peueHHs MOXHA BUKWUHYTH i IIPU LIOMY
3MICT HE BTpayeHO — CJIOBO Tpeba BUKMHYTH». Lle came
CTOCYETHCH i OIBIIMX 32 00CSATOM (DparMeHTIiB TEKCTY.

2. He BipHO BKa3ytoTb OMUHUILL BUMipy. CUCTEMHi OMUHU-
i BuMipy cuctemMu Cl HaBomsTh 6e3 Kparnku (M, T, ra,
MOJTb), @ HECTAHIAPTU30BaHI OJUHUIII — 32 CKOPOUYEH-
HSIMU.

3. Tpeba po3pi3HITH CUMBOJIM «—>», «—» Ta «-». [lepinii i3
HUX Y PYKOIKMCAX HE BUKOPUCTOBYIOTD.

4. Dbinbuiicte penakTopchbkuX IMPaBOK OOYMOBJIEHI HEBi-
PHUM BXUBAHHSIM CJIiB «B», «y», «i», «Ta», «3», «i3», «3i».

5. Y crarTsx He BUKOPHMCTOBYIOTb BUpPa3U «Ha MPOTS3i» —
3aMiHSIEMO <«IIPOTSTOM», <«HAWOIAbII TOTYXHUIA» —
«HAUTTOTYXKHILLIU», «[TPU» — «Y pasi» i T. .

6. 3aiiBe BUKOpPHCTAaHHS cjIoBa «Oymo». Tpeba yHuMKaTu
clioBa «0yJ10»: 6e3 HbOro, 3a3BUYall, 3MiCT peYeHHSI He
3MiHUTBCSI.

7. CKOpOYeHHS HayKOBUX TEPMiHiB y CTaTTi Tpeba 3BeCTU
110 MiHIMyMy.

8. HasBu TabauIb i pUCYHKIB (Ta TMIPUMITKU 10 HUX) TO-
BUHHIi OyTU «BUYEepIHUMU». YUTay He MOBUHEH 10JAaT-
KOBO MepeuuTyBaTh «Matepiajl i MeToau JOCTiIKEHb»
abo Ha3By po0OTH, 11100 po3idpaTtucs y 3MicTi TabaUIL
YU pUCYHKA.

9. CrarTi HaityacTillle BiIXWISIIOThCSI PEIKOJIETiE0 uepe3
BiJICYTHICTb CTATUCTUYHOTO OMNMpPALIOBAHHS MEPBUHHUX
NlaHWX (3arajbHi BUMOTHY 10 (paxoBUX MyOIiKalliii).

10. He pekomMeHmIOBaHO BXWBATH B TEKCTi TACUBHUIA 3aJIOT:
«IIpo0U BimOMpaMCs», 3aMiCTh IIbOTO — «IIPOOM BinOu-
paliv»; «IOCHiIKEHHS 3AiMCHIOBANIUCI» — «IOCIiIXKEH-
HSI 3AiicHUAIN».

11. dxmo BUHUKAIOTH MUTAHHS WIOAO0 OGMOPMJIEHHS YU
TPEICTaBIeHHS ITIEBHUX JaHUX y CTATTi — MOXHa Opatu
3pa30K OCTAaHHBOTO HOMEPY XKypHay.

12. BimcyTHsI MOXJIUBICTh pelaryBaHHsI pUCYHKiB, TaOJIUILLi,
¢opmyn, HaBeneHUx y podorti. HeoOxigHo HamaTu pe-
MaK1ii 3MOTy iX pegaryBaTu, TOOTO HE BUKOPUCTOBYBATHU
HeCTaHIAPTHi MPOTrpaMu.

Crarri, ohopmiieHi 0e3 moaepKaHHA NPABUJI HE NPH-
MAIOTBCS, AaBTOPAM He NMOBEPTAIOTHCS.

Y pasi HeraTMBHOI HAYKOBOi pelleH3ii, cTaTTi He my-
0JIIKYI0TbCSI, aBTOPAM €JI. MOIITOI0 HANCUJIAEThCS BiIryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIMM
MarTepiajom.
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IHOBITIOMJUIEHHA

/1o BizoMa roJioBHMX KOOPAUHATOPIB PEriOHATbLHUX PEECTPIB
(KepiBHMKaM pErioHaJIbHMX ocepenkiB HallioHalbHOro HUpKOBOToO (POHIY
Ykpainn) Ta BCix 0aXxaruyux cTaTy YieHaMu (pOHY.

10 25.02.2018 p. npocumo 31iliCHATH NepepeECTPaiio YWieHiB
HauionajibHOro HUpKOBOro (poHay YKpaiHu.

YireHcTBo y HantioHanbHOMY HUpKOBOMY (DOHII YKpaiHM HagacTh Bam 3mory
OE3KOIITOBHO APYKYBATH CTATTI B « YKPalHCbKOMY XKypHaJli He()pOJIOorii Ta Aiaji3y»
i OTpUMYBATH OTO TIPOTATOM POKY, MaTu 50% 3HMKKY IIpH OTIaTi peeCTpalliiiHIX
BHECKIB Ha OyAb-$Ki 3aX0IM, 110 IIPOBOAUTUMYThCS y 2018 polii 3a yuacTio poHy.

Peksizuru @onny:

3AT Kb «IIpusar bank» ¢inisg «Po3paxyHKOBUI LIEHTP»
P/p Ne 26000060402072
M®O 320649
€nprioy 26476541

Jlo6poBinbHi ueHchKi BHecKH (300 rpH. ) mpocuMo repepaxyBaTi Ha paXyHOK
¢donmy. KpiM 1boro ogHoO4YacCHO HaJalTe CIMCKWA WICHIB PErioHaJbHUX (PUIiMA
®onpy, Bkazaswu I1.1.b. Ta goManiHIo agpecy (000B’I3KOBO BKa3aTH HOILITOBUI
IHIEKC) 1 KOHTaKTHUM TeJaeOH 10 BiIIUTY HAyKOBO-OpraHi3aliiHol poOOTH:

Anpeca:
04050, m. KuiB, Byi. [dertsapisceka 17-B.

HauionaneHuii HUpKOBUi GOHI YKpaiHU

Konrakmu:

3aB. BiJlIiTy HayKOBO-OpraHi3aliitHoi poooTu
Ko3zarox Haoia lIeaniena E-mail: org-metod@inephrology.kiev.ua)

Kpaeuenxo Jlapuca Bacuaiena (044) 225-93-77;
ten/dakc (044) 225-93-87
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IHOBITIOMJUIEHHA

Illanoeni koaezu!

Maemo 4Yecth 3ampocutd Bac npuiiHaTH yYacTb y KOHepeHUii, NpHUCBAYCHII
BcecBiTHhOMY /IHIO HUPKMU.

BcecBiTHili 1eHb HUPKY Big3HAYa€ThCs MOopidHO 3 2006 poKy 3 iHiliaTiB1 MiXXKHapOIHOTO
TOBapucTBa HedpoJioriB Ta MiXXHapoIHOro criBTOBapucTBa HedposoriyHux deaepalliii i €
MOXJIMBICTIO i IBUIIUTH iH(OPMOBAHICTh MOJITUKIB, JIiKapiB, T(POMaJAChKUX AisI4iB i HACEJICHHS
Mpo HeOEe3MeKy, Ky HEeCYTh 3aXBOPIOBAHHS HMPOK, Ta PO MpOOJeMU JIIOAEH, SIKi XXUBYTb 3
HUMMU.

VY 2019 poui BcecBiTHiil f1eHb HUPKKM Oyae MPOBOAWUTUCS B YKpaiHi AEB’SITUI pa3 ITij
JIeBI30M «310POBi HUPKHM JJIsl KOXKHOTO cKpi3b» («Kidney health for everyone for everywhere»).

Kondepenuist, npucssiueHa BeecBitTHbomy JIHIO HUpKM, po3rouHe poooTy o 10.00 roguHi
14 6epesnsa 2019 poky y m. Kuesi, Byi. ITigBucolbkoro 4b - koHpepenii-3an JKJT No7.

OcHOBHI nTpo0JieMH, sIKi OyayTh BUCBITJICHI ITi/l Yac MpOBeACHHS KOH(epeHILii:
1. EmimemioJioris ypaxkeHb HUPOK Y IOPOC/IMX Ta AiTeil B YKpaiHi.

2. MakTopu pu3uKy nporpecyBaHHs XXH Ta cmocoOu ii CIOBUILHEHHS Y JOPOCIUX Ta
IiTeH.

3. Kapnio-BackymspHi yckiaagHeHHs1 y xBopux Ha XXH: cTpykTypa, 4yacTtora, HaCIiaKHu,
npodinakTuka.

4. Ilpobaema H3T y moneit moxuaoro Biky.

3anpolryeMo MPUUHATH YYacTb Y KOH(MEPEHIIil JiKapiB 3i CIeUiaIbHOCTI «HE(POJIOTis»,
«KapaioJorisl», «€HOOKPUHOJIOTISI», «Tepamlisi», «CiMeliHa MeIMLIMHA», «IIediaTpisl», «IUTsI4a
HedpoJioris» Ta (axiBILiB 3 TPaHCIIAHTALlll HUPKH, 3aBiAyBayiB Kadeap Ta BUKIaaadiB BUILIMX
MEeAUYHUX HaBYabHUX 3akjaaiB I11-1V piBHiB akpeauTallii Ta 3aKJiaaiB MiCASAUIIIOMHOL OCBITH,
TiSTIBHICTD SIKMX MOB’si3aHa 3 MATAHHSIMU HE(POJIOTii Ta AUTSIYO01 HE(PPOJIOTii.

YV pasi HeoOXiZHOCTI OTPUMaHHSI TIEPCOHATBHOIO 3alPOIIEHHS 3BepTailTech, Oyab J1acka, 3a
tenedoHoM +38 044 225 93 86 Kook Hanig IBaniBHa abo Ha e-mail:org-metod@inephrology.
kiev.ua

3 moBaroio,
IIpe3uneHT YkpaiHCchKoOi acouialii He(poJIoTiB
Ta (paxiBLiB 3 TpaHCIAJIaHTALlil HUPKU M.KonecHuk
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