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Abstract. Rapid progression of chronic kidney disease (CKD) is seen in patients with
hepatitis C virus (HCV) infection compared with uninfected patients. Despite the high
efficacy of direct-acting antivirals (DAAV), their cost represents a limiting factor to their
use in developing countries.

Aim. This study aimed to evaluate the efficacy of low dose Sofosbuvir along with
Daclatasvir in the management of HCV infection in end-stage renal disease (ESRD)
patients.

Methods. A total of 82 HCV positive patients on ESRD were included in this study. The
patients were observed for six months without antiviral drugs. Patients who remained
seropositive were divided into two groups. The first group included 26 (37%) patients who
were treated with half-dose Sofosbuvir 200 mg and Daclatasvir 60 mg and the second
group consisted of 44 (63%) patients who have been treated with full-dose Sofosbuvir
400 mg and Velpatasvir 100 mg irrespective of HCV infection genotype for 12 weeks also.

Results. 12 (14%) patients became seronegative spontaneously. All patients (100%) of
both groups achieved sustained virological response with undetectable HCV RNA in
12 weeks of the treatment. There were nonsignificant gastrointestinal side effects in the
full dose Sofosbuvir group. All patients tolerated the DAAs well. No patient discontinued
antiviral therapy due to side effects

Conclusion. In this study, the spontaneous seroconversion of HCV was 14%. Low-dose
Sofosbuvir along with Daclatasvir was safe and as effective as full-dose Sofosbuvir
and Velpatasvir in the treatment of HCV in ESRD patients. Low-dose Sofosbuvir regimen
can be recommended for HCYV infection treatment in ESRD patients.

Key words: Zepatitis C virus infection, direct-acting antiviral therapy, chronic kidney
disease, end-stage renal disease.
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Pe3yabraT JikyBanns /laknaracBipom Ta Hu3bKo010 103010 CodocOyBipy
NaLi€HTIB 3 XpOHiYHOI0 XBOP00OoI0 HUPOK V /I cTazii Ta BipycHum rematurom C

'Tonomacrasg Camamx BiTrik Megmunnit Konemxk, banrmagern
Tonomacrast Harap rocmitanb, banrmagemn

Pestome. lllsudke npoepecysarnns xponiunoi xeopoobu nupox (XXH) cnocmepiecacmocs y nauyicumis, inghixosa-
nux sipycom eenamumy C (HCV) nopiensano 3 neingixoeanumu. Hesgaxcarouu Ha 8UcoKy eghekmusHicms npomusipycHux
3aco0ig npamoi dii, ix gapmicme € 0OMeHCyOUUM PaKmopom 045 3aCMOCYBAHHS 8 KPAIHAX, WO PO3GUBAIOMbCSL.

Mema. Lle docaioxncenns maso Ha memi oyiHumMu egpeKmugHicms NOEOHAH020 3acmocysants Jlakaamacgipy 3
Huzbkoto dozoro Cogpocbyeipy y aikysanni HCV-ingexuyii y nayienmie XXH V /I cmadii.

Memodu. Y docaioxncenns 6yn0 exatouero 82 ceponozumusrnux nayicumu 3 XXH V J[ cmadii ma éipychum eenamu-
mowm C. Ilepiod cnocmepedicenns 6e3 npomugipycHux 3acobie ckaas niepoky. llayienmie, siKi 3a1UmUAUCS CEPONO3UMUG-
Humu, nodiauau na 0ei epynu. Ilepwa epyna éxaovara 26 (37%) nayienmis, ki ompumyeau AiKy8aHHsI NOAOGUHHOI)
dozoro Coghocoysipy [200 me] ma Jaxaamacsipy (60me), 0o dpyeoi epynu ysiituiau 44 (63%) nauienmu, ski ompumyeanu
noery do3y Coghocbysipy (400 me) ma Beanamacsip (100 me), He3arencHo 8id eenomuny npomsieom 12 muoicnie.

Pezyavmamu. YV 12 (14%) nayicumie cnocmepizcasacy cnonmanna pemicis HCV-ingpexyii. Yei nayienmu, sxi
OMpPUMY8AAU NPOMUBIPYCHI 3aco0u docsieau cmillkoi eipyconoeiunoi 8ionogidi: uepes 12 muxchie aikysanns PHK HCV
He su3Hauanacs. Y epyni nosnoi dosu CoghocOysipy e 6y10 ROMIMHUX 2aCMPOIHMECMUHANLHUX NOOIYHUX epekmis. Yci
nauienmu dobpe nepenocuau npomugipycui 3acobu npsamoi dii. XKoden nayicum ne npununseé npomumugipycHy mepaniio
uepe3 nobiuni echekmu.

Bucnosku. Y yvomy docaioncenni cnonmanna HCV cepoxoneepcis cmanosuna 14%. Huzvka doza Cogochysipy
pasom i3 Jlakaamacsipom Oyna 6e3neuHoro ma makor e egpekmugHor, sk nosua dosa Coghocoysipy y noconauti 3
Beanamacsipom y aikysanti gipycrnoeo eenamumy C 'y nauicumie 3 XXH V JI. Huzeka doza CoghocOyesipy modce Oymu

pexkomendogana 0as niKyeanus gipycrnoeo eenamumy Cy nayieumie 3 XXH V /1.
Karouosi crosa: éipycruii eenamum C, npomugipycna mepanis npamoi 0ii, Xxponiuna xeopoba Hupok, cogpocoyeip,

NIKYBAHHS.

Introduction. The worldwide prevalence of hepa-
titis C virus (HCV) infection in hemodialysis (HD) pa-
tients is 13.5%, whereas only 3% in the general popu-
lation [1]. The overall mortality in patients with end-
stage renal disease (ESRD) and coexistent HCV in-
fection is also much higher than non-infected patients
[2]. The availability of directly acting antivirals (DAA)
for the treatment of chronic hepatitis C infection has
transformed the management of HCV infection. How-
ever, patients with ESRD are difficult to treat due to
a limited number of directly acting antivirals (DAAs)
available for the treatment of this subgroup. The only
FDA-approved all-oral regimens of DAAs for ESRD
patients are Elbasvir/Grazoprevir, Dasabuvir/Ombi-
tasvir/Paritaprevir/Ritonavir, and Glecaprevir/Pibren-
tasvir, which are currently not available in Bangladesh

Mamun Mostafi
mamunmostafi@gmail.com

[3-6]. Thus, available approved regimens are limited to
Pegylated Interferon with or without low-dose Riba-
virin, which is associated with poor tolerance, side ef-
fects, high dropout rates, and dismal sustained virologi-
cal response (SVR) rates [7-12].

In general, there is limited scientific data on the
role of DAAs in patients with chronic kidney disease
(CKD). The pan-genotypic NS5B inhibitor Sofosbuvir
is excreted by the kidney and there are higher concen-
trations of the active metabolite (GS461203) in ESRD
patients. Thus, Sofosbuvir is currently not recommend-
ed for HCV infection treatment in CKD and HD pa-
tients [13]. However, several small studies have shown
that Sofosbuvir based regimens are safe in ESRD pa-
tients [14-18].

The present study aimed to describe our experience
of using half-dose Sofosbuvir (200 mg/day) with usual
doses of Daclatasvir (60 mg) in the treatment of hepati-
tis C infection in HD patients.

Materials and Methods. This prospective study
was conducted among the HD patients at Gonoshast-
haya dialysis center, Dhanmondi, Dhaka from October
2018 to September 2019. Only adult patients (age >18
years) on HD for at least 3 months were included in this

4 OpUriHOABHI HOYKOBI POBOTU
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study. Purposive sampling was done among the patients
who fulfilled the selection criteria.

The research protocol was duly approved by the
Gonoshasthaya Nagar Hospital ethical committee (Tri-
al Registration Number: GBRAB/105/2019). Informed
consent was taken from every patient before the trial.

We included 82 HD patients with CHC. None of
the patients was co-infected with hepatitis B or human
immunodeficiency virus. The patients were observed
for six months without antiviral medicine.

46 (65.7%) patients were on thrice-weekly hemo-
dialysis and 24 (34.28%) patients were on twice-weekly
hemodialysis session. (Due to financial constrain some
of our patients are taking twice weekly hemodialysis)
The mean duration of HD was 2.7 years (0.5 -7 years).

70 seropositive patients were randomly divided into
two groups. The first group included 26 (37%) patients
who were treated with half-dose Sofosbuvir 200 mg and
Daclatasvir 60 mg, given daily for 12 weeks irrespective
of CHC genotype. The second group consisted of 44
(63%) patients who were treated with full-dose Sofos-
buvir 400 mg and Velpatasvir 100 mg, given daily for 12
weeks irrespective of CHC genotype also.

A complete evaluation of the pretreatment HCV
status including HCV RNA, baseline liver and renal
functions, and extent of liver disease assessed by ultra-
sonography was carefully reviewed and recorded.

Patients were followed up with complete hemo-
gram, liver and renal function tests after the end of treat-
ment at 12 weeks. HCV load was checked at 12 weeks
post-treatment for a sustained virological response

(SVR 12) in both groups. The virological cure or SVR12
was defined as undetectable HCV RNA 12 weeks after
the end of treatment [3, 19]. Side effects if any were
recorded by the treating physician in the patients’ clini-
cal record file.

Data analysis was done by Statistical Package for
Social Science (SPSS-24). The results are presented
as tables and diagrams. We used Mean (M), Standard
Deviation (SD), Median (Me) and interquartile range
(Q25, Q75) of the data in this study and methods of
their comparison. P-value <0.05 was considered sig-
nificant.

Results: A total of 82 HD patients with CHC were
included in the study. During the observation period
of six months, 12 patients (14%) became seronegative
spontaneously, 70 (86%) patients remained seropositive
after six months. Among them, 40 (57.2%) were female
and 30 (42.8%) were male. The average age of the pa-
tients was 43.70 =+ 12.01 years. The main CKD etiology
were diabetic nephropathy in 28 (40%) patients, chron-
ic glomerulonephritis in 22 (31.4%), and hypertensive
nephropathy in 20 (28.57%) patients.

The median HCV RNA level in all 70 studied pa-
tients was 2.35 x 104 (1.06 x 103— 1.73 x 106) 1U. 23%
of patients had evidence of cirrhosis, and 100% of pa-
tients were treatment naive.

There were no significant differences in biochemi-
cal parameters in pre and post-treatment examination
in HD patients treated with the half-dose Sofosbuvir
and Daclatasvir (Table 1) and full-dose Sofosbuvir and
Velpatasvir group (Table 2).

Table 1
Pre- and post-treatment changes in biochemical parameters in half-dose Sofosbuvir and Daclatasvir group
Investigations Pre-treatment Post-treatment P-value
Hemoglobin (g/dl), (M £ SD) 9.82*1.5 9.68+1.3 0.546
Bilirubin (mg/dl), Me (Q25-Q75) 0.79(0.55-1.2) 0.81(0.3-1.02) 0.876
AST (U/L), Me (Q25-Q75) 53.23(19-288) 48.87(25-178) 0.768
ALT (U/L), Me (Q25-Q75) 55.45(22-345) 49.23(27-195) 0.653
Albumin (mg/dl), (M £ SD) 3.78+0.38 3.924+0.43 0.850
Table 2
Pre- and post-treatment changes in biochemical parameters in full-dose Sofosbuvir and Velpatasvir group
Investigations Pre-treatment Post-treatment P-value
Hemoglobin (g/dl), (M £ SD) 9.66+1.2 9.32+1.0 0.435
Bilirubin (mg/dl), Me (Q25-Q75) 0.88(0.34-1.7) 0.79(0.45-1.5) 0.786
AST (U/L), Me (Q25-Q75) 58.11(17-322) 42.70(22-192) 0.879
ALT (U/L), Me (Q25-Q75) 56.47(24-387) 49.23(27-195) 0.884
Albumin (mg/dl), (M £ SD) 3.2440.23 3.8910.43 0.782
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In this series, 100% of both groups patients achieved sustained virological response with undetectable HCV

RNA in 12 weeks (Fig. 1).

M Patients achieved sustained virological response with undetectable HCV RNA

120.00%

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

Sofosbuvir (200 mg) Daclatasvir (60 mg)

Sofosbuvir (400 mg) Velpatasvir (100 mg)

Fig. 1. Virological response in studied HD patients after 12 weeks of the antiviral treatment.

All patients tolerated the DAAs well and none of the
patients reported any serious adverse events. No patient
discontinued antiviral therapy due to side effects. There
were non-significant gastrointestinal side effects (nausea
in 8.2% patients) in the full-dose Sofosbuvir group.

In the half-dose Sofosbuvir group, the patient had
to expend 500 BDT (588 USD) daily and in the full-

80,000.00 BOT
70,000.00 BOT
60,000.00 BDT
50,000.00 BDT
40,000.00 BDT
30,000.00 BDT
20,000.00 BDT

10,000.00 BOT

0.00 BODT

(60 mg) for 12 weeks

dose Sofosbuvir group, the daily treatment cost was 845
BDT (9.94 USD) (p = 0.213).

At the end of 12 weeks, the cost of antiviral treat-
ment was significantly low in the half-dose Sofosbu-
vir group compared to the full-dose Sofosbuvir group:
42000 BDT (494 USD) vs 70980 BDT (835 USD), p =
0.5 (Fig. 2).

Sofosbuvir (200 mg) Daclatasvir

Sofosbuvir (400 mg) Velpatasvir
(100 mg) for 12 weeks

Fig. 2. Medical expenditure after 12 weeks of HCV antiviral treatment in HD patients.

Discussions. Sofosbuvir is an NS5B polymerase
inhibitor that is metabolized intracellular and forms
the active metabolite GS-461203, followed by de-phos-
phorylation resulting in the inactive compound GS-
331007. GS-331007 is primarily excreted by the kidney
(78 % of the administered dose) [14-16]. Therefore,
increased metabolite levels, safety, and efficacy of So-
fosbuvir treatment in HD patients remain an issue.

There are few studies devoted to Sofosbuvir use in
ESRD patients. Nevertheless, there is no specific rec-
ommendation on this topic yet.

Daclatasvir is an NS5A inhibitor that is adminis-
tered at a dosage of 60 mg/day. This medicine is high-
ly bound to plasma proteins (99 %). It is hepatically
metabolized (CYP3A4) and is a substrate of P-group.

Biliary excretion is the major route of elimination [15].
Studies have demonstrated that no dose adjustments of
Daclatasvir are necessary for CKD patients [20, 21].
In our study, 26 HD patients were treated with
low-dose (200 mg) Sofosbuvir and full-dose (60mg)
Daclatasvir for 12 weeks irrespectively of HCV geno-
type. All the patients achieved sustained virological re-
sponse in 12 weeks. Besides, in our study, there were no
significant differences in pre- and post-treatment levels
of hemoglobin and liver function tests. Similar to our
experience Taneja et al. [22] showed sustained viro-
logical response in 65 CKD patients with eGFR<30ml/
min/1.73m? received low-dose Sofosbuvir and full-
dose Daclatasvir. Chowdhury et al. [23] demonstrated
the sustained virological response in patients who were
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treated in an alternate days regime for 12 weeks. In their
study, low-dose Sofosbuvir and full-dose Daclatasvir
were well tolerated by ESRD patients and there were
no major side effects and no treatment discontinuation.
A similar result has been obtained in Taneja et al. study
[22]. Several small studies and case reports have shown
that both low-dose (200 mg) and full-dose (400 mg) of
Sofosbuvir treatment were well-tolerated [17, 24]. Sev-
eral case series have also described a good safety profile
of half-dose Sofosbuvir treatment [23, 25-28].

Velpatasvir is a novel NS5A inhibitor that is licensed
in a fixed-dose tablet with Sofosbuvir (100 mg/ 400 mg).
Velpatasvir is primarily metabolized by the liver and ex-
creted through the biliary system [29-31]. In the present
study, 44 HD patients were treated with full-dose Sofos-
buvir 400mg and Velpatasvir (100 mg), given daily for
12 weeks. All the patients achieved sustained virological
response with undetectable HCV RNA after 12 weeks of
the treatment. A similar study has been done by Borgia et
al. [32] where 95% of patients achieved sustained viro-
logical response.

References:

The main limitation of our study is a small sample
size. However, the study might be the basis for future
large-scale research.

Conclusions. In this study, the spontaneous sero-
conversion of HCV was 14%. The low-dose of Sofos-
buvir with Daclatasvir treatment is safe, well-tolerated
and as effective as full-dose Sofosbuvir and Velpatasvir
in HD patients with chronic hepatitis C. The cost of
low-dose Sofosbuvir antiviral treatment is significantly
chipper compared to the full-dose regime and can be
recommended in the treatment of HCV in ESRD pa-
tients in the developing countries.
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Abstract. The risk of cardiovascular disease begins to increase from the early stages of chronic
kidney disease (CKD). Abdominal aortic aneurysms are the most common arterial aneurysms
of peripheral arterial diseases. The frequency of abdominal aortic aneurysm varies according
to the population studied. This study aimed to determine the prevalence of abdominal aortic
aneurysm in patients with stage 3-4 CKD and investigate CKD is a risk factor for abdominal
aortic aneurysm formation.

Methods. Patients aged 55 years and older who were followed up in the internal medicine
outpatient clinics were enrolled. Two hundred CKD patients with glomerular filtration rates
between 15-59 mL/min per 1.73 m? were included in the study group, and 110 patients with
glomerular filtration rates of 60 mL/min per 1.73 m? or above were assigned to the control group.
An ultrasonography device with a 3.5 MHz probe was used for screening. Abdominal aortic
diameters of 3 cm and above were accepted as abdominal aortic aneurysms.

Results. Eighteen patients in the study group (9%) and four in the control group (3.6%) had an
abdominal aortic aneurysm. The prevalence of abdominal aortic aneurysms was higher in the
CKD group. However, the difference was not statistically significant (p=0.078). Moreover, the
median aortic diameter was 21.8 mm (14-44 mm) in the study group, compared to 21.0 mm (14-
46 mm) in the control group. The prevalence of the abdominal aortic aneurysm was 14.9% in
stage 4 CKD patients and 6% in stage 3 CKD patients (p=0.038).

Conclusion. An abdominal aortic aneurysm is more common in patients with CKD although
it does not reach statistical significance. The median aortic diameter was significantly wider in
Article history: CKD patients compared to the control group . The prevalence of abdominal aortic aneurysm

increased with an increase in the CKD stage .
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ITommpeHicTh aHEeBpU3MH YE€PEBHOI A0PTH cepei MALIEHTIB 3 XPOHIYHOIO
XBOP0O00I0 HUPOK Y Billi MOHAa 55 pokiB

'"Mennunmnii pakynsreT MepCMHCHKOTO YHIBEpCHUTETY, Kadeapa BHYTPILIHBOI METUIIMHU,
Binain repiatpii, TypedurHa

MeanuHuil hakyJbTeT YHiBEpCUTETY AHKAapH, Kadeapa BHYTPILIHBOT MEIUIIHY,
Binmin HedpoJorii, TypeuunHa

Pestome. Pusux cepyeso-cyOuHHUX 3aX80pH08aHb 3pOCMAE 3 PAHHIX cMadiil XpOHIYHOI X60poOu HUpoK. AHespusmu
uepesHoi aopmu € HAINOWUPeHIWUMU apmepiarbHuMu aneepusmamu. Yacmoma anespusmu uepesHoi aopmu 3MIHIOEMb-
51 3anexcHo 810 docnaioxcysarnoi nonyasayii. Hawe docaiodcenns mano Ha memi 6U3HAUUMU YACMOMY AHEBPU3MU YePEeEHOT
aopmu y nayieHmMie 3 XpoHiuHow xeopoboio Hupok (XXH) 3-4 cmadii ma docaioumu, wu € XXH cpaxmopom pusuxy gop-
MYBAHHS AHEBPU3MU YePeBHOI aopmu.

Memoodu. Jsicmi nauienmie 3 XXH I11-1V cmadiii, éikom nornad 55 pokie 6yau exawoueri 0o epynu 00CaionceHHs:
ma 110 nayicumie moeo xc 6iKy 3i wieuokicmio Kayb6ouxogoi ginompauii 60 ma/xeé na 1,73 m2 abo éuwe 6yiu exaroueHi
0o koumponavHoi epynu. JIns ckpuriney 0ye UKOPUCMAHULL YAbmpacoHoepapiunuil npuaad iz 3ondom 3,5 MIy. A6domi-
HanvHi aopmu diamempom 3 cm i 8uLye 86aICANUCH AHEBPUIMAMU YEPEeBGHOI AOPMI.

Pesyavmamu. Y sicimnadysmu nayienmis docaionuywvkoi epynu (9%) ma womupvox konmpoasHoi epynu (3,6%)
diaznocmosarna anespusma uepesHoi aopmu. Yacmoma anespuszm uepesrHoi aopmu 0yaa euuioro ceped xeopux Ha XXH,
00HaK pizHuys He 6yaa cmamucmuuno 3uavyuioro (p = 0,078). binvuwe moeo, cepedniii diamemp aopmu y 00CAiONCY8aHIl
epyni cmanosue 21,8 mm (14-44 mm) nopieusno 3 koumponvroio epynor 21,0 mm (14-46 mm). Yacmoma diaenocmuru
anespusmu uepesHoi aopmu cmanosuna 14,9% y nauyicumie 3 XXH IV cmaodii ma 6% y xeopux XXH III cmadii (p =

0,038).

Bucnosxu. Anespuszma uepesnoi aopmu uacmiute 3ycmpivacmocs y nayicumie 3 XXH, xoua cmamucmu4Ho He
gidpiznsemucs. Cepedniii diamemp aopmu 6y6 3HauHo wiupuum y nayicumie 3 XXH. Iowupenicmo anespuzmu uepegHoi

aopmu 3pocmana 3i 36invuennsam cmaodii XXH.

Kii0490Bi cl10Ba: xporiuni 3ax60pr6aHHs HUPOK, AHEEPUIMA HePEGHOI A0PMU, YAbMPACOHOZPADIs, nOwUpeHicmb.

Introduction. Cardiovascular conditions are the
most important cause of morbidity and mortality in pa-
tients with chronic kidney disease (CKD). Deaths re-
lated to the heart are 20-30 times more common in pa-
tients with CKD compared to individuals without renal
disease in the same age group [1]. The risk of cardiovas-
cular disease starts to increase from the early stages of
chronic kidney disease [2]. The incidence of cardiovas-
cular disease increases with CKD progression [3].

According to the American College of Cardiol-
ogy/American Heart Association (ACC/AHA) Practice
Guidelines, peripheral arterial diseases include lower
extremity peripheral artery disease, renal artery disease,
mesenteric artery disease, and arterial aneurysms [4]. An
aneurysm is defined as the irreversible enlargement of an
artery by 50% above its expected diameter. Abdominal
aortic aneurysms (AAA) are among the most commonly
encountered arterial aneurysms [5]. The frequency of
AAA varies according to the population studied. Imaging
studies show that the prevalence of AAA in people over

Ozlem Karaarslan Cengiz
ozlemkaraarslancengiz@gmail.com

60 years is between 4-8% [6]. Known risk factors for AAA
are: advanced age, male sex, family history of AAA, arte-
rial aneurysms in other parts of the body (especially femo-
ral and popliteal), smoking, coronary artery disease, and
hypertension [7]. In the United States, about 15000 deaths
per year are due to aortic aneurysms, 9000 of which are
related to AAA [8]. The majority of patients with AAA are
asymptomatic. Thus, AAA is frequently detected inciden-
tally. Approximately one-third of untreated AAA cases
result in a rupture.

On the other hand, the majority of patients with
aneurysm rupture die before reaching the hospital.
Mortality is also high in patients who undergo emergen-
cy surgery, and the total mortality rate in AAA rupture
is 85-95% [9, 10]. United States Preventive Services
Task Force (USPSTF) has shown that AAA screening
may reduce AAA-related mortality by 43% in men aged
65-74 years [11]. Screening studies to detect and treat
aneurysms without rupture are increasing. Considering
the cost of screening studies, it is essential to identify
the populations that should be screened. USPSTF rec-
ommends that men aged 65-75 years, who have smoked
at any stage of their life, should be screened once-only
for AAA by ultrasonography [11].

Ultrasonography (USG) has a sensitivity of 95-
100% and a specificity of approximately 100% in AAA
detecting [12]. Because of its high sensitivity, speci-
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ficity, reliability, and low cost, USG is the preferred
screening method proven by large randomized trials.

Although there are many studies related to coro-
nary artery disease and heart failure in CKD patients,
peripheral arterial diseases have not been adequately
studied. This study was planned based on the hypoth-
esis that the risk factors in CKD also play a role in the
etiopathogenesis of AAA.

This study aimed to determine the incidence of
AAA in CKD stage 3-4 patients aged 55 years and older
and investigate whether CKD is a risk factor for AAA
formation.

Methods. Patients who were followed up in An-
kara University Medical Faculty Internal Medicine
outpatient clinics and agreed to participate in the study
were included in the study. Participants with a poor
general condition, unstable renal function, known ac-
tive infection, and whose aortic diameter could not be
measured by USG were excluded.

Glomerular filtration rate (GFR) was calculated
in all patients. Aortic diameter measurement with USG
was performed only on patients who agreed to partici-
pate in the study. GFR was calculated from the Modi-
fication of Diet in Renal Disease (MDRD) formula us-
ing creatinine value, age, sex, and race. The formula is:
186 x creatine — 1.154 x age — 0.203 x 0.742 (if female)
x 1.210 (if black). Two hundred CKD patients with
GFR values between 15-59 mL/min per 1.73 m? were
evaluated in the study group, while 110 participants
with GFR 60 mL/min per 1.73 m? and above were in-
cluded in the control group.

In patients with a history of smoking, cigarette
exposure (in years) was calculated by multiplying the
number of cigarettes smoked (package) and the dura-
tion of smoking (years). Body mass index was obtained
by dividing the body weight in kilograms by the square
of the height in meters. The degree of proteinuria was
determined by checking the protein/creatinine ratio in
the urine spot. Additionally, family history concerning
AAA was queried. However, it was not included in the
analyses since most of the participants could not pro-
vide sufficient information.

A USG device with a 3.5 MHz probe was used to
screen abdominal aortic aneurysm. In the supine po-
sition, transverse and anteroposterior diameters of the
infrarenal and suprarenal aorta were measured using
the B-mode grayscale ultrasonographic projection. An
abdominal aortic diameter of 3 cm and above was ac-
cepted as an aneurysm.

Patients’ hemoglobin, hematocrit, blood chemis-
try (creatinine, albumin, calcium (Ca), inorganic phos-
phorus (P), high-density lipoprotein (HDL) cholester-
ol, low-density lipoprotein (LDL) cholesterol, triglyc-
eride (TG), C-reactive protein (CRP), parathormone
(PTH), and protein/creatinine ratios in the spot urine
taken in the morning were recorded.

Statistical analysis was performed using the Statis-
tical Package for Social Sciences (SPSS) version 15.0
(SPSS Inc., Chicago, IL, USA). For categorical data,
the Chi-square test was used for comparison of inde-
pendent groups (study vs. control), and the Student T-
test was used for numerical data. Percentage/ratio and
meandtstandard deviations were presented for descrip-
tive statistics. Spearman’s correlation test was used to
evaluate the relationship between an abdominal aortic
diameter and study variables. The odds ratio (OR) and
its 95 % confidence interval (CI) was calculated using
multiple logistic regression analysis. A p-value <0.05
was considered statistically significant.

Before starting the study, approval was obtained
from the ethics committee of Ankara University Medi-
cal Faculty.

Results. The study group consisted of 134 men
(67%) and 66 women (33%). The ages of the patients
ranged from 55 to 86 years (median age 66 years). There
were 71 men (64.5%) and 39 women (35.5%) in the
control group, and their ages ranged from 55 to 85 years
(median age 65 years). There was no significant differ-
ence between the groups regarding age, sex, and body
mass index distribution. While there was no significant
difference between albumin, CRP, LDL, and TG val-
ues between the two groups, there was a statistically
significant difference concerning protein/creatinine
ratio, hemoglobin, hematocrit, Ca, P, PTH, and HDL
values. When the patients were asked for the presence
of atherosclerotic heart disease, hypertension, diabetes,
and cerebrovascular events, no difference was found
between the two groups in terms of the existence of ath-
erosclerotic heart disease, diabetes, or cerebrovascular
event. Still, the number of patients diagnosed as hy-
pertension was significantly higher in the study group.
Hypertension was present in 85.5% of the study group
and 60% of the control group (p < 0.001). The rate of
smoking and the amount of tobacco use were similar
in both groups. The demographic and clinical charac-
teristics of the patients included in the study are sum-
marized in Table 1.

Table 1
Demographic characteristics of the patients included in the study
Parameter Study group Control group p
Age 66 (55-86) 65 (55-85) 0.185
BMI 26.45 (16.98-45.91) 27.68 (20.28-36.79) 0.064
Creatinine (mg/dl) 1.7 (0.8-6.7) 0.84 (0.5-1.2) <0.001
Creatinine clearance (ml/min per 1.73 m?) 40.0 (15.0-59.0) 85.0 (64.0-150.0) <0.001
Protein/creatinine 0.39 (0.04-17.00) 0.11 (0.1-0.90) <0.001
Hemoglobin (g/dl) 12.30£2.04 14.10£1.60 <0.001
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Table 1 continuation

Parameter Study group Control group p
Hematocrit (%) 36.0 (21.0-66.0) 42.2 (30.0-54.0) <0.001
Albumin (g/dl) 4.2 (1.7-5.1) 4.2 (3.4-5.1) 0.189
Calcium (Ca) (mg/dl) 9.1(6.7-11.0) 9.3 (7.5-10.6) 0.044
Phosphorus (P) (mg/dl) 3.6 (2.1-9.0) 3.3(1.9-4.7) <0.001
CaxP 32.9 (17.8-77.0) 30.5 (17.6-43.8) <0.001
PTH 79.6 (18.0-508.0) 48.6 (12.5-148.0) <0.001
CRP (mg/L) 4.30 (0.22-135.00) 4.00 (0.30-46.40) 0.062
LDL (mg/dl) 101 (34-253) 111 (57-202) 0.095
HDL (mg/dl) 41 (22-91) 45 (11-78) 0.011
Triglyceride (mg/dl) 135 (38-995) 131 (52-699) 0,387
History of atherosclerotic heart disease 100/200 patients (50%) 55/110 patients (50%) 1.000
History of hypertension (HT) 167/200 patients (83.5%) 66/110 patients (60%) <0.001
Duration of HT (years) 8 (0-40) 1 (0-30) <0.001
History of diabetes mellitus (DM) 90/200 patients (45%) 52/110 patients (47.3%) 0.701
Duration of DM (years) 0 (0-43) 0 (0-30) 0.453
History of cerebrovascular event 21/200 patients (10.5%) 7/110 (6.4%) 0.224
History of tobacco use 96/200 patients (48%) 46/110 patients (41.8%) 0.296
Tobacco (pack x years) 0 (0-165) 0 (0-100) 0.464
Abdominal aortic diameter (mm) 21.8 (14.0-44.0) 21.0 (14.0-46.0) 0.004

Abbreviations: BMI: Body mass index, Ca: Calcium P: Phosphorus, PTH: Parathormone CRP: C-reactive protein, LDL: Low-
density lipoprotein, HDL: High-density lipoprotein HT: Hypertension, DM: Diabetes mellitus

An abdominal aortic aneurysm was detected in
18 (9%) patients in the study group and 4 (3.6%) pa-
tients in the control group. 18 (18/22, 81.8%) of the
patients with abdominal aortic aneurysm were male,

and 4 (4/22, 18.2%) were female (p =0.107). The AAA
was more common in patients with CKD, but the dif-
ference was not statistically significant (p = 0.078)
(Table 2).

Table 2
AAA frequency in the study and control groups
Group AAA present patient AAA absent patient Total
Study 18 (9%) 182 (91%) 200 (100%)
Control 4 (3.6%) 106 (96.4%) 110 (100%)
Total 22 (7.1%) 288 (92.9%) 310 (100%)
P=0.078

Abbreviations: AAA: Abdominal aortic aneurysms

However, the median aortic diameter was 21.8 mm
(14-44 mm) in the study group and 21.0 mm (14-46
mm) in the control group (p = 0.04).

When the patients in the study group were eval-
uated regarding the stage of CKD, the prevalence
of AAA in stage 4 CKD was significantly higher than
that in stage 3. While 10 (14.9%) of the 67 CKD
stage 4 patients had AAA, the condition was present

in 8 (6%) of the 133 patients with CKD stage 3
(p =0.038).

Patients with AAA and non-AAA in the whole
group were compared concerning the studied variables.
While creatinine clearance, hemoglobin, hematocrit,
and albumin values were significantly lower in patients
with AAA, protein/creatinine ratio, PTH, and CRP
were substantially higher (Table 3).

Table 3
Comparison of patients with AAA and without AAA in terms of study parameters
Parameter With AAA Without AAA p
Age 68 (55-81) 65 (55-86) 0.172
BMI 25.90 (17.60-45.90) 27.05 (16.98-43.86) 0.269
Creatinine (mg/dl) 1.8 (1.0-4.2) 1.3 (0.5-6.7) 0.002
Creatinine clearance (ml/min per 1.73 m?) 32 (15.0-81.0) 51.5 (15.0-150.0) 0.002
Protein/creatinine 0.57 (0.10-8.00) 0.17 (0.04-17.00) 0.031

12 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKMIN XYPHOA HEPROAOTIT TO Alaaizy N22 (66) 2020



Ukrainian Journal of Nephrology and Dialysis, 2 (66)’2020 Original Papers

Table 3 continuation

Parameter With AAA Without AAA p
Hemoglobin (g/dl) 11.7 (8.9-15.1) 13.0 (7.0-18.0) 0.014
Hematocrit (%) 35.0 (26.0-47.0) 39.0 (21.0-66.0) 0.019
Albumin (g/dl) 3.9 (1.7-4.8) 4.2 (1.9-5.1) 0.026
Calcium (Ca) (mg/dl) 9.0 (7.6-10.0) 9.2 (6.7-11.0) 0.086
Phosphorus (P) (mg/dl) 3.5 (2.6-5.5) 3.4 (1.9-9.0) 0.406
CaxP 31.5 31.6 0.820
PTH 112.5 (34.0-508.0) 61.9 (12.5-487.0) <0.001
CRP (mg/L) 7.25 (0.75-80.00) 4.00 (0.22-135.00) 0.004
LDL (mg/dl) 97 (47-173) 109 (34-253) 0.103
HDL (mg/dl) 39 (22-91) 43 (11-90) 0.082
Triglyceride (mg/dl) 128 (70-523) 135 (38-995) 0.982
History of atherosclerotic heart disease 11/22 patients (50%) 144/288 patients (50%) 1.000
History of hypertension (HT) 20/22 patients (90.9%) 213/288 patients (74%) 0.076
Duration of HT (years) 6 (0-30) 5 (0-40) 0.152
History of diabetes mellitus (DM) 9/22 patients (40.9%) 133/288 patients (46.2%) 0.632
Duration of DM (years) 0 (0-30) 0 (0-43) 0.898
History of cerebrovascular event 4/22 patients (18.2%) 24/288 patients (8.3%) 0.120
History of tobacco use 15/22 patients (68.1%) 127/288 patients (44.0%) 0.029
Tobacco (pack x years) 35 (0-100) 0 (0-165) 0.021

Abbreviations: BMI: Body mass index, Ca: Calcium P: Phosphorus, PTH: Parathormone CRP: C-reactive protein, LDL: Low-
density lipoprotein, HDL: High-density lipoprotein HT: Hypertension, DM: Diabetes mellitus

Smoking and the amount of tobacco used were sig- The correlations with creatinine value, creatinine clear-
nificantly higher in patients with AAA (p = 0.029, p = ance, protein/creatinine ratio, hemoglobin, hemato-
0.021, respectively). crit, PTH, CRP, and the amount of tobacco used were

The correlations between the variables and abdom-  significant (Table 4).
inal aortic diameter were evaluated in the whole group.

Table 4
Correlations between study variables and abdominal aortic diameter
Variable r-value p-value
Age 0.077 0.175
BMI -0.031 0.585
Creatinine (mg/dl) 0.149 0.009
Creatinine clearance -0.166 0.003
Protein/creatinine 0.123 0.031
Hemoglobin (g/dl) -0.151 0.008
Hematocrit (%) -0.145 0.011
Albumin (g/dl) -0.041 0.471
Calcium (Ca) (mg/dl) -0.098 0.087
Phosphorus (P) (mg/dl) 0.054 0.347
CaxP 0.026 0.645
PTH 0.209 <0.001
CRP (mg/L) 0.174 0.002
LDL (mg/dl) -1.100 0.079
HDL (mg/dl) -0.064 0.263
Triglyceride (mg/dl) 0.018 0.752
Duration of HT (years) 0.071 0.211
Duration of DM (years) 0.16 0.780
Tobacco (pack x years) 0.114 0.045

Abbreviations: BMI: Body mass index, Ca: Calcium P: Phosphorus, PTH: Parathormone CRP: C-reactive protein, LDL: Low-
density lipoprotein, HDL: High-density lipoprotein HT: Hypertension, DM: Diabetes mellitus
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There was a significant negative correlation be-
tween abdominal aortic diameter and creatinine clear-
ance, hemoglobin and hematocrit levels. The signifi-
cant positive correlation was observed between ab-
dominal aortic diameter and creatinine value, protein/
creatinine ratio, PTH, CRP levels, and the amount of
cigarette consumption. However, in a multiple logis-
tic regression analysis including all studied variables,
the only significant independent variables predicting
the presence of AAA were PTH (OR=1.007, 95% CI:
1.003-1.012, p=0.002) and CRP (OR=1.026, 95% CI:
1.004-1.048, p=0.018) levels.

Discussion. The frequency of AAA varies according
to the characteristics of the population studied. In large
studies, it was reported as 4-8% among men aged 65 and
over, and 0.5-1% in women [13-15]. There is insufficient
data in the literature about the frequency of abdominal
aortic aneurysms in chronic kidney disease. In our study,
the prevalence of AAA in CKD stage 3-4 was 9%, com-
pared to 3.6% in the control group. Since there is no data
on the frequency of AAA in Turkey, no comparison could
be made. In a specialty thesis study conducted in Ankara
University Faculty of Medicine in 2005, the frequency of
AAA in hemodialysis patients was investigated. The rate
of AAA was 8.2% and 3.8% in hemodialysis patients and
the control group, respectively [16]. The reason why the
AAA prevalence in our study was lower than the refer-
ence studies may be because our research was done in
a population aged 55 years and over. The frequency of
AAA increases with age. However, the majority of studies
worldwide have been conducted in the population aged
65 years and over.

When patients in the study group were evaluated
concerning the CKD stages, the frequency of AAA was
found to be 6% and 14.9% in stage 3 and 4 patients, re-
spectively. The difference was statistically significant (p
=0.038). This difference can be explained by the higher
cardiovascular risk factors in patients with a higher de-
gree of renal dysfunction. The risk of cardiovascular dis-
ease begins to increase from the early stages of CKD [2,
17]. Furthermore, the incidence of cardiovascular dis-
ease increases with CKD progression [3]. The relation-
ship between CKD and cardiovascular event risk was
evaluated in a study of more than 1 million participants.
Patients without dialysis and renal transplantation were
included in the study, and the GFR was calculated by
the MDRD formula. Among the patients, 17.5% had
a GFR of <60mL/min perl.73 m?. The mean follow-
up was 2.8 years, and 138000 cardiovascular events oc-
curred. Compared to those with GFR of >60 mL/min
perl.73 m?, the risk of having any cardiovascular event
is 1.4 times in those with GFR 45-59, 2.0 in those with
GFR 30-44, 2.8 in those with GFR 15-29, and 3.4 times
in patients with GFR <15 mL/min per1.73 m? [18].

Besides, it is known that AAA develops 4-5 times
more frequently in men than in women [13, 19]. In a
population survey among 65-80 years-old persons in
the USA, the prevalence of AAA was 1.3% in women
and 7.6% in men [20]. In our study, although AAA was

detected more frequently in males, the difference was
not statistically significant (p = 0.107). Of 22 patients
with AAA, 18 (81.8%) were male, and 4 (18.2%) were
female.

The correlations between the variables and abdom-
inal aortic diameter were evaluated in the whole group.
There was a significant negative correlation between
abdominal aortic diameter and creatinine clearance,
hemoglobin and hematocrit levels. The positive corre-
lation was observed between abdominal aortic diameter
and creatinine value, protein/creatinine ratio, PTH,
CRP levels, and the amount of cigarette consumption.
When multiple logistic regression analysis was per-
formed, only PTH and CRP levels were found to be in-
dependent predictors of AAA risk increase.

In recent years, CRP has emerged as a strong and
independent risk factor for atherosclerosis and com-
plications associated with atherosclerosis. In a study
based on the hypothesis that CRP was produced from
aneurysmal tissue, CRP was associated with the size
of the aneurysm [21]. Thirty-nine patients with AAA
were included in the study. Aneurysmal tissue of 16 pa-
tients was evaluated for the presence of CRP mRNA,
and CRP mRNA was detected in 25% of these cases.
In this study, it was emphasized that CRP production
from vascular tissue may contribute to aneurysm forma-
tion. In a study conducted by H. Domanovits et al., 225
patients with AAA (111 asymptomatic, 52 symptom-
atic but not ruptured, 62 ruptured AAA) were evaluated
[22]. CRP and white blood cell levels were significantly
higher in symptomatic AAA and ruptured AAA than as-
ymptomatic patients. In a study by M. Vega de Ceniga
et al. in Spain, 35 patients with AAA and 35 without
AAA were compared. Patients with FMF were followed
up for 12 months [23]. There was a significant positive
correlation between CRP and AAA diameters as well as
alpha-1 antitrypsin levels and AAA expansion rate.

Although there is no direct study on the relation-
ship between AAA and PTH in the literature, many
studies are evaluating the relationship between PTH
and cardiovascular diseases. In a community-based
study in Norway, individuals with normal serum cre-
atinine levels were included, where serum PTH levels
were measured in 3570 patients having serum Ca lev-
els within the reference range [24]. The coronary heart
disease rate was significantly higher in patients with
high serum PTH levels. Thus, it was concluded that a
high PTH level may be an indicator of coronary heart
disease. Considering the ctiology of AAA, it may be
easier to understand the relationship between AAA and
PTH levels. Part of the middle layer in the infrarenal
aorta close to the lumen receives oxygen and nutrients
through diffusion via the aortic lumen. Atherosclerosis
leads to hypoxemia by causing thickening of the intima
and decreasing nutrient diffusion into the middle layer.
On the other hand, hypoxemia causes ischemia and de-
generation of the elastic components in this layer. This
degeneration weakens the aortic wall and makes it sus-
ceptible to aneurysm development [25].
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In our study, the frequency of AAA was 9% in
CKD stage 3-4 patients and 3.6% in the control group
with a GFR of >60 mL/min per 1.73 m2. The difference
did not reach a statistical significance (p = 0.07). We
think that this difference can be revealed more clearly
by other studies conducted with a higher number of
participants. Previous studies have shown that the in-
cidence of cardiovascular disease increases with CKD
progression . In line of these results, we showed that
the rate of AAA increased with an increase in the stage
of CKD. We found that PTH and CRP levels were the
most critical factors in the surge of this risk. Our find-
ings suggest that screening programs in CKD patients
with these risk factors may detect early AAA and con-
tribute to prolonging their survival by performing nec-
essary interventions.

Conclusion. In this study, we found that compared
to a control group, AAA is seen slightly more frequent-
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Abstract. The aim of the current study was to investigate the possible association of HOTAIR
gene rs 1899663 polymorphism with kidney cancer patients survival and clinicopathological
characteristics of kidney cancer.
Methods. The whole venous blood of 101 patients with clear cell renal cell carcinoma
(CCRCC) (42 women and 59 men) was used in the study. Genotyping of rs1899663
HOTAIR gene polymorphic locus was performed by polymerase chain reaction followed by
restriction fragment length polymorphism analysis (PCR-RFLP). Statistical analysis was
performed using SPSS (version 17.0). The Kaplan-Meier test and the Cox regression were
used to test the possible association between rs1899663 polymorphism of long non-coding
RNA HOTAIR gene and the age of CCRCC onset. P values < 0.05 were considered as
statistically significant.
Results. The results of HOTAIR gene rs1899663 polymorphism genotyping showed that
the ratio of GG-homozygotes, GT-heterozygotes and TT-homozygotes in CCRCC patients
was 39.6%, 52.5%, and 7.9%, respectively. This distribution did not deviate from the
expected by Hardy-Weinberg law (P = 0.143). Results of one-way ANOVA showed that
rs1899663-locus of HOTAIR gene was not associated with tumor size of CCRCC patients
(P > 0.05), was not related to body mass index, erythrocyte sedimentation rate, fasting
glucose, hemoglobin, creatinine and leukocyte amount in the blood of CCRCC patients
(P > 0.05). In addition, the results of the Kaplan-Meyer test showed that life expectancy
Article history: until the CCRCC occurrence does not depend on rs1899663 SNP (log-rank P = 0.739).
At the same time, the results of Cox regression analysis both before and after adjusting for
o . covariates (sex, body mass index, metastases, smoking habits and alcohol abuse) showed
Recezvezj‘/z[r;':z; z}v;d%% that CCRCC risk development with age does not depend on HOTAIR gene rs1899663
Accepted March 20,2000  Polymorphism (P> 0.05).

’ Conclusions. This is the first report about the possible link between HOTAIR gene
polymorphism and survival of kidney cancer patients both in Ukraine and worldwide. The
rs1899663 polymorphic site of HOTAIR gene is not associated with the age of CCRCC
onset in the Ukrainian population. In addition, the rs1899663 SNP is also not related to
tumor size and clinical pme laboratory data in patients with kidney cancer.

Key words: HOTAIR, long non-coding RNA, gene polymorphism, kidney cancer, survival.
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A.J. Boskoron, B.1O. I'apoy3oBa, O.B. Araman, €.A. 'apoy3osa, A.B. KoxHory3

Anani3 3B’a3Ky nojimopdizmy rs1899663 rena nosroi Hekoaywdoi PHK
HOTAIR i3 BIKMBAHICTIO MALIEHTIB i3 PAKOM HUPKH

CyMchkMii fepxKaBHU yHiBepcuTeT, M. Cymu, YKpaiHa

Pestome. Memor docaioxcenns 0yn0 eusuenHs moxcausoi acouiauii noaimopguoeo caiimy rs1899663 cena
HOTAIR i3 éuncusanicmio nayicHmie i3 paKkom HUPKU ma iioeo KAIHIKO-NamoAn02iMHUMU XApaKmepucmuKkamu.

Memodu. Y pobomi b6yno euxopucmarno éenosna kpos 101 nayicuma 3i c6iMAOKAIMUHHUM HUPKOBO-KAIMUHHUM
paxom (CKHKP) (42 xcinku i 59 wonosikis). Ienomunysaunns 3a noaimopgpuum aoxycom rs 1899663 eena HOTAIR npo-
800UAU 3a 00NOMO20H NOAIMEDA3HOI AAHUI02080] PeaKyii 3 HACMYNHUM AHANIZ0M 008XUCUHU PECMPUKUIHHUX (pazMeHmie
(PCR-RFLP). Cmamucmuuruii ananiz 6ukorysaiu 3a donomoeoro naxkemy SPSS (sepcisn 17.0). Tecm Kanaana-Meiiepa
ma peepecis Kokca 6yau auxopucmati 05 nepesipku MOJCAUB020 36 3Ky midc noaimoppizmom rs1899663 eena doseoi
nexodyrouoi PHK HOTAIR ma gixom sunuxrnenns CKHKP. 3nauenns P < 0,05 ésaxcanru cmamucmu4no 3HAUYWUMU.

Pezynvmamu. Pesyaomamu eenomunysaris 3a rs1899663-nonimopgpizmom eena HOTAIR nokazanu, wo y xeo-
pux i3 CKHKP cnissionowennsa comosueom GG, eemeposucom GT i eomozueom TT cknadae 39,6 %, 52,5 % i 7,9 %,
8ionosiono. Lleii po3nodin ne sioxunsecs 8iod ouikysanoeo 3a 3axkoHom Xapoi- Batinbepea (P = 0,143). Pezyavmamu 00Ho-
haxmoprnoeo ducnepciitnoeo ananizy noxasanu, wio rs1899663-roxyc eena HOTAIR e acouiiiosanuil i3 po3mip nyxauHu
xeopux i3 CKHKP, He nos’azanuil i3 noKasHukamu indexcy macu mina, weuokicmio 0CiOaHHS epumpoyumis, Micmom
2AI0K03U, eeMo2n100iHy, KpeamuHiny ma aetikoyumis y kpoei nayieumie i3 CKHKP (P > 0,05). Kpim yvoeo pezyavma-
mu mecmy Kannawna-Meiiepe nokazanu, wo mpusanicmo scumms 0o momenmy eunuxnenss CKHKP ne 3anexcums 6io
rs1899663-nokycy (log rank P = 0,739). Pazom i3 yum pezysvsmamu ananizy memodom peepecii Kokca 6e3 ma 3 nonpag-
KO0 Ha Kosapiamu (cmamb, iHOeKc Macu mina, HAsIGHICMb MEMAacmasia, 36UUKU Kypumu ma 3108M4CUBAHHS AAK0201eM)
npodemoncmpysanu, uio pusux eunuxuenns CKHKP 3 gixom ne 3anexcums 6id noaimopgizmy rs1899663 eena HOTAIR
(P >0,05).

Bucnoexu. Buxonane docaiodcerns € nepuium w000 nowyky acoyiayii eenemuurnoeo noaimopgizmy HOTAIR i3
BUIICUBAHICMIO NAUIEHMIB [3 paKoM HUpPKU 5K 6 Ykpaini, mak i 6 ycvomy ceimi. Tonimopgruii caiim rs1899663 eena
HOTAIR He acouiiiosanuii i3 eikom eunuxnenuss CKHKP ¢ ykpaincokiii nonyasuii. Kpim yvoeo, rs1899663-10xyc ma-
KOJIC He No8 A3aHull i3 po3mipamu NYXAuHU ma OQHUMU KAIHIKO-1a00pamopHUX 00CAIONCeHb Y XBOPUX I3 PAKOM HUDKU.

Kmouogi cioBa: HOTAIR, dosea nekodyoua PHK, cenemuunuii nonimop@izm, pax HUpKU, 8UNCUBAHIC®.

Bceryn. HOTAIR (Homeobox transcript antisense
intergenic RNA) e mgoBra Hekomyioya PHK
(IncRNA), mo 6epe yyacTb y peryisiii aKkTUBHOCTI
0araTbOX I'eHiB Ha €IMireHeTUYHOMY Ta TPAHCKPUIILIiii-
HoMmy piBHAX [1]. OCHOBHUI MOJIEKYJIIPHUI MeXaHi3M
nii HOTAIR nonsrae y B3aemonii 3 PRC2 (mmosikoM6-
HUI perpecUBHUN KOMILJIEKC 2), 1O MPU3BOIUTH 10
nocuiaeHHs MeTuatoBaHHs rictrony H3K27 ta mpurHi-
yeHHs eKcrpecii TapreTHux reHis [2]. Huni mokasaHo,
mo HOTAIR € HeraTUBHUM MPOTHOCTUYHUM (PaKTO-
poM 0Garatbox NMyXJMHHMX 3aXBOpIoBaHb [3], 30KpeMa
i paKy HUPKH.

I'pynioto Pan et al. Oyj0 BUSIBIEHO MiABUILEHHS
excripecii HOTAIR y kjiTMHaX HUPKOBO-KJIITUHHOTO
paky (HKP) [4]. ABropaMu TaKOX OYJIO BCTAHOBJIEHO,
mo HaamipHa npoaykuis HOTAIR cnpusie npomige-

Boakoron Anapiii /IMuTpoBHY
volkogon_andrei@ukr.net

pauii, mirpauii ta inBagzii kiitTun HKP. 3naune 3poc-
tanHs excrpecii HOTAIR B knitunax HKP Ta ii Bax-
JuBy ponb y nporpecii HKP Oyno Takox BCTaHOBIEHO
B pociimxkeHHsax Dasgupta et al. [5] Ta Wu et al. [6].

PazomMm i3 1M kojiekTuBoM Xia et al. mokasaHo,
mo HOTAIR cnpusie metactadyBaHHio kiaitTuH HKP
LIJISIXOM TiABUINEHHST akTUBHOCTI rictoH H3K27 ne-
metwiasu JMJID3 [7]. Ay po6oti Hu et al. [8] i Wang
et al. [9] moka3zaHo, 1110 xBopi Ha HKP 3 BUCOKMM piB-
HeM ekcrpecii HOTAIR MaioTh 3HaUHO MEHIIUi T10-
Ka3HUK BMXXWBAHOCTI, HiXX XBOpi i3 HU3BKUM piBHEM
npoaykiii miei PHK.

Ha croromHi ocobiuBMii iHTEpeC CTaHOBUTH Ta-
KOX BUBYEHHSI 3B’SI3Ky T€HETUYHOTO IoJiMopdizmMy
HOTAIR i3 BMHUKHEHHAM Ta XapaKTepUCTUKAMU
pisHuX NyxJuH. OOQHUM i3 HaOIIbII KJIiHIYHO 3HAYY-
mux nojiMmopgHux caiitiB reHa HOTAIR BBaxkaeTbcs
rs1899663.

VY nocnimxenni Dadas et al. moka3aHo, 1110 rario-
tun Trs12826786/Crs1899663 rena HOTAIR acorii-
oBaHMI1 i3 MiABUILIEHUM PU3UMKOM BUHMKHEHHS paKy
neredb [10]. Konexktusom Taheri et al. 6yj0 BcTaHOB-
JIEHO, 1110 ipaHChKi YOJIOBiKM, SIKi € HOCISIMU MiHOPHO-
ro rs1899663T-aneno MalOTh BUIIUN PU3UK BUHUK-
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HEHHS TinepIiasii mepeaMixypoBoi 3a1034, HiXX TOMO-
surotu GG [11]. A Hassanzarei et al. BUsiBJIeHO, 1110
cepen ipaHChbKUX XKiHOK 1s1899663T-anenb Mae 3axuc-
HU e(heKT CTOCOBHO HACTAHHS PaKy MOJIOYHOI 321031
[12]. TIpu 11bOMY J@Hi CTOCOBHO 3B’SI3KY T€HETMUHOTO
noaiMmopdismy HOTAIR, 30kpema jtokycy rs1899663,
i3 BUHMKHEHHSIM Ta XapaKTepUCTUKAMU PaKy HUPKU
Ha cbOTOJHI BigcyTHi. Ile i cmoHyKajlo Hac 10 MpoBe-
JIEHHS BIACHOTO AOCJIiI)KEHHS.

Meta poOOTH: BUBYEHHST MOXKJIMBOTO 3B’SI3KY ITO-
niMop@dHoro caiity 1s1899663 rena HOTAIR i3 Buxu-
BaHICTIO MAlli€EHTIB i3 PAKOM HUPKHU Ta HOTO KJIiHiKO-
MaTOJIOTIYHUMU XapaKTePUCTUKAMU.

IlamienTn Ta MeTomu. Y poGoti Oy/I0 BUKOpUC-
TaHO BeHOo3Ha KpoB 101 maiieHTa 3i CBITAOKIITUHHUM
HUpKOBO-KJIiTUHHUM pakoMm (CKHKP) (42 xinku i 59
40J10BiKiB). CIOCTepeXEeHHS 3a XBOPUMU 3/iHCHIOBA-
Jioch Ha 6a3i CyMchbKOro 00J1aCHOTO KJIiHiYHOTO OHKO-
soriu”oro aucnancepy 3 2005 o 2016 pik. Mopdoio-
rivnuit niarno3 CKHKP BcTaHOBIOBaBCS BiIMOBiTHO
10 peKoMeHJalliii €BpomneichbKkoi acouiallii ypoJoriB
(European Association of Urology Guidelines). Yci mma-
wieHty manu Il kTiHiYHY cTafig paky BiANOBiIHO A0
TNM-knacudikalii 37105KiCHUX TyXJIUH.

HocmikeHHsT TPOBOAWIMW Y BiAMOBIMHOCTI M0
OCHOBHUX MoJIoXeHb 'enbciHChbKOT Aeknapanii Bcec-
BiTHbOI Meau4HO1 acouiauii Ta Hakazy MO3 Ykpainu
Ne690 Big 23.09.2009 p. Yci yyacCHUKM Hagadu MUCh-
MOBY iH(DOpMOBaHY 3rofly Ha y4yacTb Y JOCTiAXEHHSX.

JHK i3 1iJbHOI BEHO3HOI KPOBi €KCTparyBajiu 3a
CTaHIApPTHUM MPOTOKOJIOM i3 BUKOPUCTAHHSIM Habo-
piB GeneJET Whole Blood Genomic DNA Purification
Mini Kit (Thermo Fisher Scientific, CIIIA). Po3sno-
I aneniB 3a mosiMopdHUM cailToM 1$1899663 rena
HOTAIR BcTaHOBIIIOBAJIM 3a JOMOMOIOK ToJiMepas-
HOI JIQHIIIOTOBOI peakllii 3 HACTYIMTHWUM aHali30M [0-
BXUHU pecTpukuitHux ¢parmentis (PCR-RFLP).
Cymimn gng amrutigikanii mictuna 0,1 MM nps-
MOTO (5’-TGAAAGCCAGGATCATTTAACA-3Y)
nparmepy, 0,1 MM 3BOPOTHBOTO
(5’-GGGCTCATGGAGACATTTTAAG-3") mpaiime-
py, 5 MM DreamTaqTM Green Buffer (10X) (Thermo
Fisher Scientific, CIIIA), 0,5 MM dNTP (Thermo Fisher
Scientific, CIIIA), 1 U Taqg-nonimepasu (Thermo Fisher
Scientific, CIIIA), 100ar JHK Ta 24,25 MK meioHi-
30BaHOi Bomu. Amrutidikailiss moTpioHoro dparmeHTa
reHa HOTAIR cknaganacs i3 33 LuUKJIiB: AeHATypaLis
—94°C (45 ¢), riopunm3zauis — 59,0°C (45 ¢), eoHrauist

— 72°C (45 ¢). Jnst pecTpuKIii 6 MKJ TTPOAYKTY aMII-
Jidikaiii iHkyoyBanu npu 37°C npotsaroM 18 roauH i3
2 mxn pectpukrtasu BseG1l (ThermoFisher Scientific,
CIIA). dxio B rs1899663-caiiti rena HOTAIR wic-
TUBCSl TyaHiH, amIutigikar, 1mo ckiaaaascs 3 401 map
OCHOB, PO3LIEILTIOBaBCS eHAOHYKIea3ot0 BseG1 Ha nBa
(parmenTr — 76 i 325 map ocHOB. ¥ pa3si 3aMiHU TyaHiHY
Ha TUMiH BUXiTHUI aMILTi(hiKaT po3pi3aBcs Ha TPU Yac-
TUHM — 63, 76 Ta 262 TIap OCHOB.

Tl'opusonTanbHMil enexrpodopes (10V/cm) mpo-
BOAMJIN B 2,5 % arapo3HOMY Iejii 3 JOAaBaHHSIM OpoO-
muctoro etufito (30 xB). IHK BizyanizyBaiu Ha TpaH-
cumoMiHaTopi «biokom».

MatemMaTUYHUI aHali3 BUKOHAHO 3a JOMOMOTOIO
nakety SPSS (Bepcist 17.0). be3snepepBHi gaHi npen-
CTaBJIeHi y BUIJISIAI cepeaHboro 3HauyeHHs1 + SD, Ho-
MiHaJIbHI TaHi OAAaHI y BUTJISAI KiITbKICHUX Ta BifCO-
TKOBUX 3HaueHb. [lepeBipKy Oe3nepepBHUX AJaHUX Ha
HOPMAaJIbHICTh PO3MOALTY 3MiICHIOBAIHN 32 JOMTOMOTOIO
tecty llamipo — Binka. [1epeBipKy BiAlTIOBiAHOCTi pO3-
roaiay aneniB 3a rs1899663-caiitoM piBHOBa3i Xapmi-
BaitH6epra mpoBoauIM 3a JOMOMOTOI §2-KPUTEPito
ITipcona. JIoCTOBipHIiCTh BiIMiHHOCTE! CcepenHix Be-
JIMYUH y Tpymnax i3 pisHumu rs1899663-reHoTunamu
BU3HAYAJIU 33 JOMOMOTOI0 OAHOGMAKTOPHOIO AUCHEP-
ciitHoro aHanizy (ANOVA). Tect Kamnana-Meiliepa
Ta perpecis Kokca 0yau BUKOPUCTaHI IJ1s1 MEPEBIPKU
MOXJIMBOIO 3B’sI3Ky MiX moJjiiMmopdizmom rs1899663
reHa HOTAIR rta Bikom BuHUKHeHHss CKHKP. Pe-
rpecig Kokca BUKOHYBajiaChb B paMKax JOMiHAHTHOI,
CyNepAOMiHAHTHOI Ta PELUECUBHOI Mofenei ycmai-
KyBaHHS SK 0€3, TaK i 3 MOMPaBKOIO Ha CTaTh, iHAEKC
Macu Tijla Malli€HTiB, HAsSBHICTb B HUX METACTa3iB,
3BUYKU MAJIUTU Ta 3JI0BXUBAHHS aJIKOTOJEM. 3HAYEH-
Hsa P < 0,05 BBaXanu CTaTUCTUYHO 3HAYYILIUMU.

Pe3syabTaTu. Pe3yabTaTv reHOTHITYBaHHS 3a TO-
JniMopbHUM JokycoM 151899663 rena HOTAIR mnpo-
neMoHcTpyBanu, 1o y xgopux i3 CKHKP cniBBigHO-
weHHs romo3uror GG, rerepo3uror GT i romo3urot
TT cxuano 39,6 %, 52,5 % 17,9 %, BignosigHo. Yka3a-
HUIi po3noais (yactota MiHopHoro anento T — 0,34) He
BiIXUJISIBCS Bill OUiKyBaHOTO 3a 3aKOHOM Xap/i-BaiiH-
6epra (P =0,143).

Pesynbrati aHanizy acouiauii mojimMopdizmy
rs1899663 rena HOTAIR i3 nesskumu KiiHiKo-J1a60-
patropHuMmu mnokazHukamu mnauieHTtiB i3 CKHKP Ta
MOpGOMETPUYHUMU MapaMeTpaMy MyXJIMH HaBeAeHi
y Tabnuui 1.

Tabauys 1
Kniniko-narogoriuna xapakrepuctuka nauientis i3 CKHKP 3anexHo Bia reHoTHITy
3a JoKycoM rs1899663 rena HOTAIR
I'enorun
IToxkasHuK GG GT TT P
(n = 40) (n=53) (n=238)
Kriniko-1200paTopHi NOKa3HUKH
IMT, xr/m? 26,4+ 4,5 27,3+4,3 28,0 = 4,0 0,454
Hb, (r/mn) 130,7 £ 17,9 130,0 + 18,0 128,4 + 24,5 0,947
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I'enorun
ITokasHuk GG GT TT P
(n = 40) (n=53) n=29)
Jleiikonutu, (10°/1) 6,3+£2,1 6,0£2,1 6,8t1,5 0,532
LIOE, (MM/rom) 16.5 £ 11,2 18.5 £ 15,9 14.3 £ 14,2 0,639
Ittoko3a Hartie, (MMOJIb/JT) 57+£1,8 53+14 56t1,4 0,516
KpearuHin, (MKMOJIb/JT) 93,2 £46,0 90,3 + 28,6 94,5 + 31,8 0,910
MopddoJorist myxXauHI
JloBXWHA yXJIMHA, (CM) 6,0£1,6 6,4+1,5 6,6 2,5 0,451
IIupuHa myxiauHu, (cMm) 5,7%£1,4 5,8+1,5 6,3t1,4 0,568
Bucota myxinuHu, (cM) 6,2+2,0 6,1 £1,6 6,8+2,4 0,615
0O06’em nmyxsnHU, (cM?) 252,1 £257,0 256,6 + 165,4 353,3 + 340,8 0,484

ITpumitku:

LIBUAKICTb OCiIaHHSI EPUTPOLIMTIB; N — KiJIbKICTb MAaIliEHTIB

ITokazaHo, 110 BETMYWHA JOCIiIXYBaHUX MTOKa3-
HuKiB y xBopux i3 CKHKP He 3anexana Bix reHOTUITY

3a 1s1899663-10kycom (P > 0,05).

ITicag uboro HamMmu OyB MPOBENEHUN aHAJi3 MOX-
JUBOTO 3B’s13KY 151899663-caiity rena HOTAIR i3 Bi-
koM BuHUKHeHHS CKHKP. V Ttabnuui 2 HaBeneHuii

CKHKP — cBiTIOKIITMHHYI HUPKOBO-KIiTUHHUY pakK: IMT — ingekc macu Tina; Hb — remorno6in; IIIOE —

3ayexkHo Bin rs1899663-renorumny. Ha pucyHky 1 mo-
KaszaHa KpuBa KariaHa-Meiiepa, 1110 BizoOpaxae 3a-

JIeXHicTh MoOBipHOCTI He 3axBopiTh Ha CKHKP Big

cepenHiit Bik HactaHHd CKHKP y nmocrminHux oci6

BiKy B 0OCi0 i3 pi3HUMM F€HOTUITAMU 32 TOJAIMOP(hi3ZMOM
rs1899663 rena HOTAIR (aHasi3a BUKOHAHO B paMKax
AIUTUBHOI MOJIeJi YCITaJKyBaHHSI).

Tabauysa 2

Amnaui3 3anexnocri Biky BunnkHeHHs: CKHKP Bix mosimopdnoro caiity rs1899663 rena HOTAIR

TenotTun n CepenHiii Bik SE 95 % CI log rank P
GG 40 57,9 1,5 54,9-60,7
GT 53 55,6 1,5 52,6-58,6 0,739
TT 8 53,6 4,0 45,7-61,5
Tpumitkn: CKHKP — cBITJIOKIITUHHII HUPKOBO-KJIITUHHUH pak; SE — ctanmapTHa noxuoka; 95 % CI — 95 % nosipuuii

IHTEpBaJ; N — KiJIbKICTb MALiEHTIB
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Puc 1. Kpusa Kamiana-Metiepa nis aHanizy KMOBIpHOCTI HE 3aXBOPITH Ha paK HUPKU 3aJIEXKHO Bifl BiKy
B 0Ci0 i3 pi3HMMM reHOTUIIAMU 3a MOoTiMOpGbHUM JoKycoM 151899663 rena HOTAIR.
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BcTaHoBiIeHO, 1110 TPUBAiCTh XXUTTS A0 MOMEH-
Ty BuHukHeHHs1 CKHKP He 3anexuts Bix 1s1899663-
Jokycy (log rank P = 0,739).

V tabauui 3 mpenctaBieHi pe3yJbTaTH aHasi3y
MmetonoM perpecii Kokca. BusiBieHo, 1110 B paMKax
KOTHOI MoOIelli yCIagKyBaHHS PU3WK BUHUKHEHHS

CKHKP 3 BikOM He 3ajiexxaB Bifi moiMopdHOro caity
rs1899663 rena HOTAIR (P > 0,05). CTaTUCTUYHO A0-
CTOBipHi pe3yJabTaTu OyJu BiACYTHIMU i Tic/Is Bpaxy-
BaHHS TakKux (pakTOpiB pU3UKY, K CTaTh, iIHIEKC MacU
TiJla XBOPUX, HasIBHICTh METACTAa3iB, 3BUYKA MAJUTU Ta
3710BXUBaHHs ajkorojem (P > 0,05).

Tabauys 3

Anauiz pm3uky HactanHsa CKHKP 3ajiexno Bin BiKy B 0ci0 i3 pi3HuMu reHoTHIAMEI
3a nojimMopdizmom rs1899663 rena HOTAIR

OanoBapianTHUi aHATI3 MyabTiBapiadenbHIi aHATI3
Mognenn
HR 95 % CI P HR 95 % CI P
TT+GT vs GG 1,089 0,727-1,631 0,679 1,130 0,736-1,734 0,576
GTvs TT+GG 1,013 0,682-1,506 0,947 1,102 0,723-1,682 0,651
TT vs GT+GG 1,297 0,626-2,687 0,483 1,077 0,506-2,292 0,847
IMpumitkn: CKHKP — cBITIOKTITHHHNN HUPKOBO-KIITUHHMIA pak; HR — pusuk Hebesneku; 95 % CI — 95 % nosipuwii

iHTEpBa

OO0roBopeHHs. 3a ocTaHHi JEKiJIbKa POKIB CTAIO
3po3yMinio, o IncRNAs BimirpaloTs KJI104OBi posi B
peanmizalii pi3HUX (pyHIAMEHTAJbHUX OiOJOTTYHUX
MpoLIeCiB, a 3MiHa iX eKCIpecii cnelnpiuyHO KOpeIoe
i3 BUHMKHEHHSM i MeractasyBaHHaM myxiuH [13].
I'muboke po3yMiHHS 3B’43Ky MixX IncCRNAs Ta MoJieky-
JISIPHOIO 0i0JIOTi€I0 3/TOSIKiCHUX HOBOYTBOPEHb TO3BO-
JIUTh PO3POOUTH HOBi TepaneBTUYHI LTI 15T CBO€YacC-
HOI JiarHOCTMKMW Ta JIiIKyBaHHSI Pi3HOMAaHiTHUX ITyX-
JIMHHUX 3aXBOPIOBaHb, BKJII0YAIOUM i pak HUpoK [14].

PesynbraTi ekcriepuMeHTaIbHUX JOCTiIXKEHb TO-
Kazaiu, 1o oaHielo i3 IncRNA, mpuyeTHUX 10 HUPKO-
Boro Tymoporenesy, € HOTAIR [13]. Bizomo, 1o rex
miei PHK mae poBxuny 12,649 mH, a i1oro Koayrounii
JIQHIIOT € YaCTMHOIO MiHYyC-JIaHIloTa JOBrOTo Ijieya
12-i xpomocomu (12q13.13) [15]. CtaHoMm Ha JIOTUI
2020 poky B reHi HOTAIR HaniuyeTbes 3828 onHOHY-
kieotuaHux noniMopdizmi (SNP) (3a mtanumu NCBI:
https://www.ncbi.nlm.nih.gov/snp/?term=HOTAIR),
cepen akuX 11899663 € omHUM i3 HAMOILIBII JOCITIIKE -
HUX Y KOHTEKCTi 3B’3KY i3 MyXJIMHHUMM MaTOJIOTiSIMU.

Caiit rs1899663 noxaiizyeTbcss B iHTPOHHIN i-
gsgHui reHa HOTAIR (mo3uuisg 4903 BigmoBigHO 10
NC _000012.12). BpaxoBylouu Take #Oro posaraury-
BaHHsI, MOXHa MPUITYCTUTH, 1110 BKazaHuit SNP moxe
BIUIMBATU Ha PEryJslil0 TPaHCKPMIIILii CBOTO TeHa.
BioindopmaTnuHuii aHami3 moka3saB, 110 1s$1899663-
noaMopdizM 3MiHIOE CIOPIAHEHICTh OO0 haKTOpPiB
tpaHckpuniii PAX-4, SPZ1 ta ZFP281, mo B KiH-
LIEBOMY pe3yJbTaTi MOXe 3MiHUTU piBeHb eKCIIpecii
Bchoro reHa HOTAIR [11]. Topsia i3 uuM ¢yHKII-
OHaJIbHI gociimkeHHs1 Gong et al. BCTaHOBWIIM, 1O
TpaHcBepcia rs1899663G Ha rs1899663T npu3BoaUTH
IO THIBUIIEHHSI MiHiMaJdbHOI BiJIbHOI €Heprii y LieH-
TpanbHii aitsHui Monexkyiu HOTAIR (Ha 7,8 kkan/
MOJIb), III0 MOX€ CTaBaTU MPUYNHOIO 3MiHU 1i BTOPUH-
HOi cTpyKTypH [16].

V Halomy JocaimKeHHi OyB MpOBeASHUI aHali3
3aJI€KHOCTI TPUBAJIOCTI XUTTS 00 Yacy BUHUKHEHHS
CKHKP Big reHoruny 3a rs1899663-nojiMopdhHIM
nokycom reHa HOTAIR. fk Bxe 3a3Havyagoch, eKCIe-
puMeHTanbHI gocaimkeHHda Hu et al. [8] i Wang et al.
[9] BusiBUIM, 110 Bucokuit piBeHb ekcnpecii HOTAIR
MOB’sI3aHU 31 3HAYHUM 3MEHIIEHHSIM MOKa3HUKA BU-
KMBAaHOCTI Y XBOpUX i3 pakoM HUpPKU. [Ipu ibomy pe-
3yJIbTATU HAILIOTO aHaJli3y MoKa3aJu, 10 BiK HaCTaHHS
CKHKP ne nos’s13aamii i3 moxiMopdizMoMm 151899663
reHa nosroi Hekoayouyoi PHK HOTAIR. Cxoxi pe-
3yJIbTAaTH OyJIM OTpUMaHi i rpymnoto Weng et al. [17], siki
He BUSIBUJIM 3B’s13Ky 181899663-110KyCy i3 BUXKUBaHiC-
TIO Ta YaCOM HACTaHHS PeUUINBY B a3iaTChKMX XiHOK
i3 LIepBiKAJILHOIO iHTpaemiTeIiaTbHOIO HeoTIa3i€lo.

Paszom i3 nuM y Hauiiii po6oTi OyB mpoBeaeHUI
aHaji3 acoliallii Mk TeHETUYHUM MoaiMopdizMoM
HOTAIR i mopdosoriyHumMu MokKa3zHUKaMy MyXJIUHU
mauienTis i3 CKHKP. Konektusom Hu et al. [8] mo-
KazaHo, 10 HokmayH reHa HOTAIR npusBoauth 10
3MEHIIIEHHsS 00’eMy Ta Baru MyXJMHU HUPKU in vitro.
Okpim 1poro y po6oti Dasgupta et al. [5] mokasano,
110 BBeJeHHS B nmyxjauHy miR-203 — mikpoPHK, 1o
npurHiuye aktuBHicTb HOTAIR — mpuszBoauTh 10
3HAYHOTO 3MEHIIEHHS PO3Mipy 3JIOSKiCHOI MyXJIWHU
Hupku. I[lpore, oTpuMaHi HaMu pe3yJabTaTU MoKa3a-
JIA, 110 3aMiHa HYKJIEOTUIIB y 1s1899663-10Kyci reHa
HOTAIR He BIIMBa€ Ha CTPYKTYPY MyXJIUHU XBOPUX
i3 CKHKP, Tak caMo K i He YMHUTH BIJIMBY Ha MO-
Ka3HMK iHAEKCY MacH Tijla JOCHiTHUX Mali€HTIB, BMiCT
[JIFOKO3U, TeMOTJI00iHy, KpeaTUHiHy Ta JISUKOLMTIB y
iX KpOBi, a TAKOX Ha IBUAKICTb OCiTaHHS €PUTPOLIM-
TiB.

OOMeXeHHsAM HaIloro IOCIiIKEHHS cTajla Bim-
CYTHICTh aHaJli3y 3aJeXHOCTi MOKa3HUKa eKCIpecii
rena HOTAIR Big moniMmopdHoro caiity rs1899663.
ITpu uboMy MEBHUM OOMEXEHHSIM MOXHa BBaXkKaTH Ta-
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KOX i BITHOCHO Majquii po3Mip BUOIpKHU IJIs1 aHAJi3y.
MoxuBo, 30inbuieHHs KinbKocTi xBopux i3 CKHKP
pa3oM i3 (GYHKUiOHAJbHUM aHajizoM 1s1899663-
noygiMopdizmMy N03BOJSATh 3pOOUTH KiHIIEBUIN BUCHO-
BOK IpO MOTo BIJIMB Ha BMXXMBaHIiCThb TMAlLi€HTIB i3
pakoM Hupku. IMopsia i3 uuM ciig BKazaTu, 110 JaHe
NOCTiAXEHHS € TePIIUM 1100 MOILIYKY acolliallii re-
HetnuHoro nonaimMopdizsmy HOTAIR i3 BuXuBaHiCTIO
MAali€HTIB i3 pAKOM HUPKHU SIK B YKpaiHi, TaK i B yCbOMY
CBITI.

BucnoBgu. Otxe, nomiMophHHUI  JIOKYC
rs1899663 rena mosroi Hekomytouoi PHK HOTAIR
He noB g3aHull i3 BikoM BUHUKHeHHss CKHKP. Kpim
uboro, rs1899663-nonimMopdizM TakoX He acoliiioBa-
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Abstract. Asymptomatic methicillin-resistant ~ Staphylococcus aureus (MRSA) nasal
colonization is a confirmed factor that affects the frequency of comorbid bacterial infections and
mortality in patients with end-stage renal disease (ESRD).

The aim was to study the frequency of comorbid conditions and their dynamics in ESRD patients
depending on their MRSA status.

Methods. To prospective cohort study included 265 ESRD patients, 204 of whom were treated by
hemodialysis (HD) and 61 by peritoneal dialysis (PD). All recorded comorbidities, their frequency
and the dynamics of change, polymorbidity indices, were analyzed depending on whom had MRSA
nasal colonization (group 1, n = 92) and without it (group 2, n= 173). The most common cause of
ESRD was glomerulonephritis - 161 patients (60.75%). The groups were representative according
to gender, age, type of kidney injury and modality of renal replacement therapy (RRT).

Results. According to the results of a 3-year study investigation, the patients with MRSA carriage
had a statistically significant higher level of comorbid conditions frequencies compared to the
patients who had opportunistic pathogenic bacteria carriage, namely: prevalence of coronary artery
disease (55.4% vs 30.1%, p=0.0001), heart failure (44.6% vs 25.4%, p=0.0015), secondary
hyperparathyroidism (61.9% vs 45.1%, p=0,009), chronic obstructive pulmonary disease (31.5%
vs 17.3%, p=0.0082), peripheral vascular disease (39.15 vs 17.9%, p=0.0001).

The increase in the modified polymorphism index in patients of Group 1 and Group 2 during the
observation period, was 30 % and 5% respectively.

One hundred thirty three hospitalization cases were detected during follow-up period: among
patients from Group 1- 66 (71.34%) cases, Group 2 - 67 (38.73%); x> = 26.180, p < 0.0001; RR
— 1.8524, 95% I: 1.4760 — 2.3247.

Conclusions. Asymptomatic MRSA nasal colonization is a factor that can increase the incidence of
coexisting diseases as well as the total number of comorbid conditions in dialysis patients.

Keywords: chronic kidney disease, renal replacement therapy, hemodialysis, peritoneal
dialysis, patients, colonization, comorbidity, methicillin resistant Staphylococcus aureus,
oxidative stress, survival.
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HociiicTBO MeTHIMITIH-PE3UCTEHTHOrO 30JJ0THCTOr0 CTa(PLIIOKOKY Ta
KOMOPOiIHICTh XBOPHX HA XPOHiIYHY XBOpoOy HMpOK V]I cTraxii: 3-piune
MPOCIEKTUBHE JOCIiKEHHS
HepxaBHa ycraHoBa «IHcTuTyT Hedposorii HAMH Ykpainu», m. KuiB, Ykpaina

Pe3tome. bescumnmommua nazanvras koaonizayis MRSA € éidomum pakmopom wo enausae Ha vacmomy Komop-
0ionux 6axmepianbHux iHgekyiil | cmepmuicms nayicumie dianiznoi nonyaayii .

Mema pobomu: sueuumu uacmomy KoOMopOiOHUX cmarie ma ix OUHAMIKy 6npo0osxic 36 micsayie cnocmepedicerts
Y X60pux Ha Xpouiuny xeopody nupok VI cmadii 3 ypaxysauuam MRSA cmamycy.

Memoou. Jlo koeopmuoeo npocnekmueHo2o 8ioKpumozo 00caioxceHHs 6y10 exaueno 265 nauiecumie 3 XXH VI
cm. (204 nayieumu, sxi aiKysaaucs eemodianizom ma 57 — nepumoneanvuum dianizom). Bei 3apeecmposani cynymHi 3a-
X80pIO8aHHs, IX uacmoma ma OUHAMIKa 3MiH, IHOeKC noAIMOpOiOHOCMI, 6YAU NPOAHANI308AHI 3 YPAXYBAHHAM HASBHOCMI
(epyna 1, n = 92) abo siocymunocmi (epyna 2, n = 173) nazarvnoi MRSA koaonizayii. Haitbinow wacmoro npuuuroro XXH
VII cm. 6ye enomepyronegppum - 161 (60,75%). Ipynu 6yau penpezenmamueHi 3a cmammro, gikom, npusuroro XXH VI
cm, mpuganicmio ma modansricmio H3T.

Pesyrvmamu. 3a pesyrsmamamu 36 micsiuHo2o 00CAiONCeHHs OUHAMIKU NUMOMOI 8aeu KoMOpOIOHUX cmaHie
B8CMAHOBACHO, WO 8 ePYNi X8opUX 3 be3cuMnmomHoo HazarvHoio MRSA konouizauiero 8ipociono Ginbuior € yacmoma
iwemiunoi xeopoou cepys (55,4% npomu 30,1%, p=0,0001), emopunnoeo einepnapamupeosy (61,9% npomu 45,1%,
p=0,009), xponiunoeo o6cmpyKmugHo2o 3axeoproeants aezers (31,5% npomu 17,3%, p=0,0082), cepuesoi Hedocmam-
Hocmi (44,6% npomu 25,4%, p=0,0015) ma 3axeoprosans nepugpepuunux cyoun (39,15 npomu 17,9%, p=0,0001), nixc
8 epyni xgopux 3 Hocilicmeom inoueennoi mikpoghropu. Ilpupicm modugixosanoeo indexcy nonimopoionocmi (MIII) 6
xgopux epynu 1 (3,63x1, 14 npomu 4,71x1,12; p <0,0001) ma epynu 2 (3,73+1,22 npomu 3,92x1, 14; p= 0, 1354), npo-

mseom mepminy cnocmepexcenns, cmarnosus 30% ma 5%, 6ionogiono
Cymapno 3a nepiod, wo nioaseae ananizy, sapeecmposano 133 eunadku eocnimanizayii: ceped nayicumie epynu

1-66(71,34%) eunadkis, epynu 2 - 67 (38,73%);

=26.180, p < 0.0001; RR — 1.8524, 95% JII: 1.4760 — 2.3247.

Bucnosku. Y xeopux na XXH VI cm.. 6escumnmomne Hazanvhe Hociticmeo MRSA € uunnukom 8ipoeionoeo 36inb-
WeHHs1, IK YACMOMU HASI8HUX CYRYMHIX 3AX680PI08AHb, MAK | 3a2dnbHOI Kinbkocmi KOMOpOIOHUX cMaHie.

KnrouoBi ciioBa: xponiuna xeopoba HUpok, HUPK060-3amicHa mepanis, eeModianis, nepumoHneanvrui 0ianis, Ko-
MOpOiOHicmb, KOAOHI3aYil, MemUuyunin-pe3ucmeHmuull S. aureus.

Beryn. OcraHHi Tpu JecsTUpiuds o3HaAMeHyBa-
JIUCh 3HAYHUM 30i7IbLIEHHSM MOIIMPEHOCTi XPOHIYHUX
HeiHdekuiitHux xBopob. [IpodisakTrKa Ta JiKyBaHHS
XPOHIYHUX 3aXBOPIOBaHb BU3HAHI MTPiIOPUTETHUM IPO-
ekToM BcecBiTHbOI opranizaliii OXOpOHU 300POB’S
npyroro pecatwiiTtsd XXI cT., cnpsMOBaHUM Ha IO-
JIOBXXEHHSI TPUBAJIOCTI Ta MOKpPAIIEHHS SIKOCTi KUTTS
HaceneHHsd [1, 2, 3].

IMomupeHicTh XpoHiYHOI XBopoOUu HUPOK (XXH)
€ TI100aJIbHOIO MEIMKO-COIliaJJbHOIO MpobJIeMOI0 Ta
CTaHOBUTH, B cepeaHboMY, 13,4% 3i 3HAYHUMU KOJIH-
BaHHSAMU ITOKa3HUKA Bif 6,76% B Iunii Ta banmianein
10 14,44% — B CIIIA ta Kanani [4, 5]. OcoGnuBoi ak-
TyaJIbHOCTi HaOyBa€ 11e MUTAHHS 3 OJISIAY Ha CTa0iab-
He 1IopiuHe 30iTbIIEHHS KiJbKOCTiI XBOPUX (B cepea-
HbOMY Ha 2-4 %), sIKi TOTpeOYIOTh JiKyBaHHS MeTO/Ia-

Ipuna Muxaiiaisaa Hlidpic
shifris777 @gmail.com

MM HUpKOBOi 3amicHoi Tepamnii (H3T). 3a nanuamu US
Renal Data System B 2016 poli MeTogaMu HUPKOBOI
3aMicHoi Tepamnii (H3T) B cBiTi aikyBasiocs 2,455,004
nauieHTiB. PiBeHb mommpeHocTi kKoauBases Big 113,0
Ha OJWH MiJbiOH HaceneHHs B banrmanmemn go 3251 -
B TaiiBani. [Tporsirom 2003-2016 poxiB nmuToma Bara
xBopux Ha XXH, ki moTpedyBau JiKyBaHHS ME€TOa-
M H3T, 36impmunacs Ha 43%. 3a po3paxyHKOBUMU
nanumu, auiine B CIA 3 2017 nmo 2030 pik, ouikyeTbcs
30ibIIeHHs miai3Hoi momynsiuii Ha 29% - 68%. Ha
JIIYMKY €KCHEePTiB MPOTrpecyrourii MPUPIiCT KiTbKOCTi
xBopux Ha XXH V [ cT. 3yMOBJIeHUI MOJOBXEHHSIM
CepeHbOI TPUBAJOCTI XWUTTSI, HETaTUBHUMU TEHIEH-
LiIMU B PO3IMOBCIOAKEHOCTi 1yKpoBoro aiadety (LIJT),
TiMepTOHIYHOI XBOpOOU, OXMUPIiHHS, a TAKOX MOKpa-
ILIEHHSIM MOKAa3HMKIB BUXXMBAHOCTI XBOpUX AiaJli3HOL
nonyaauii [6, 7].

Bonnouac, 3actocyBaHHs meToniB H3T, 3okpeMa
Jiani3HUX MOAAJbHOCTEM, B MOBHil Mipi, He BUPIlIy€E
3arajibHOi Mpo6JeMu JiKyBaHHS Ta peadiliTallii XBOpux
3a3HayeHOI MmomyJslii. Bucoka cMepTHIiCTb Ta yacToTa
rocmiTajizaliii, MoriplieHHs SIKOCTi XXMTTS, 3HauHe
CMOXMWBAHHS PECypCiB — AaJIeKO He MOBHUU Mepestik
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npobJieM, 0 CIOHYKAIOTh CBITOBY MEAUYHY CITUJIBHO-
Ty 10 BUBYEHHS (HaKTOPiB, MOB’SI3aHUX 3 MPOTHO30M.
Cepen OCTaHHIX OfHE 3 TPOBIAHUX MIiCT MOCiAAl0Th 10~
CJIiIXKEHHS, CIPSIMOBaHi Ha BUBYEHHST KOMOPOiTHOCTI,
siKa cyTTeBO BrinBae Ha nepedir XXH V]I ct. Ta iHau-
BilyaJIbHUI TPOTHO3. 3a pe3yabTaTaMu 0araTo4rceib-
HUX JOCTiIXEeHb 0YJ10 KOHCTATOBAHO, 110 30iJbIIEHHS
KiJTbKOCTi KOMOPOiZHMUX 3aXBOPIOBaHb Y XBOPUX Ha
XXH V ]I cranii acoLilo€TbCS 3 MiABULLIEHHSIM pU3U-
Ky cMmepTi Ha 20-60% [8-10]. OxpiM TOrO, HasiBHi AaHi
JIO3BOJISIIOTh CTBEPAXKYBATU, 110 CaM€ HasIBHIiCTb Cy-
MYTHiX ypaXeHb € (PaKTOPOM He JIUIe HECITPUSATIUBO-
ro MPOTHO3y OCHOBHOTO XPOHIYHOTO 3aXBOPIOBAHHS,
ajie i1 30iblleHHs crIoXuBaHHs pecypcis [8-10].

Ha nymky GibIIOCTi aBTOPiB, 3BaXXaloyn Ha TJIO-
OanpHUII 3CYB Bill MPUYUH iHGEKUIHHUX XBOPOO 1O
HeiHdeKUiiiHMX, CTapiHHS 3arajabHOI MOMYJLl, Ha-
TaTbHUM € MPOBEAEHHS AOCTIMIXEHb, CIPSIMOBAHUX
Ha OMpallOBaHHS 3aXO/iB IIOAO 3HVXEHHS (haKTOpiB
PU3UKY, IO CIPUSITAUMYTh MOIIUPEHOCTI KOMOPOiTHUX
3axBopioBaHb [11-14].

Cepen npoBigHUX (aKkTOpiB, 110 BIUIMBAIOTh Ha
PO3BUTOK, Ta BiIMOBiAHO, YaCTOTY, KOMOPOiTHUX CTa-
HiB y xBopux Ha XXH V JI cT. € He30anaHCOBaHUM,
BHACJIIOK YypeMil, HaMpyXeHOCTi XPOHIYHOro 3ama-
JIEHHsI, iMyHocynpecii, (hapMaKoJaOTriYHUX BILUIMBIB Ta
JIETUYHUX OOMEXeHb, MiKpoOboM moauHu. J[o 1boro
clin momatu, 1o aucbanaHcy MikpobioMy, B 3a3Ha-
YEeHili KOropTi XBOPUX, CIIPUSIE HASIBHICTh CYAUHHOTO
JIOCTYITy, a came apTepio-BeHOo3HOi dicTynu (ABD) un
TUMYACOBOTO CYIUHHOIO NOCTYITy MpPHU JiKyBaHHi re-
momianizoM (I'[]) Ta TpuBane BUKOPUCTAHHS KaTeTepa
Tenkodda npu JiKyBaHHiI MEPUTOHEATBHUM MiaTli30M
(ITd). ¥ mexaHi3zMax pPO3BUTKY IMUCOI03iB BaxXJIUBY
poJib BiAirpaloThb (PakTOpM MEPCUCTEHLII Ta KOJIOHi-
3allii, CTymiHb iX eKchpecii 9K obJiraTHow, Tak i da-
KyJbTaTUBHOIO Mikpodiopoto Benuka KiJIbKiCTh Ha-
SIBHUX JOCJIiI)KEHb MTPUCBSIYEHA B3AEMO3B’ 13Ky 1UCOi-
03y KillIKiBHHKA 3 KOMOpPOiaHicTIO y XxBopux Ha XXH.
IIpore, Ha AyMKY AOCHIOHUKIB, HEOOXiTHUM € MiX-
JTUCUMIUTIHAPHUN MiAXi A7 MTOJAIbIIOTO 3 SICYBAHHS
poJii MiKpOOHMX IpyM, Y BCiX CEpeaoBUILaX iCHYBaHHS
opranizmy [15-18].

OpHi€lo 3 BiTOMUX MPUYKH, 1O BILUIMBA€E HA Yac-
TOTY KOMOPOiTHOCTIi, BaXKiCTh ii mepediry Ta mpor{o3
IJIS TalliEHTa € KOJIOHi3allil Pe3UCTEeHTHUMM IITa-
MaMM, 30KpeMa METULWIiH-PE3UCTEHTHUM S. aureus
(MRSA), HOca, mKipu Ta/4u pOTOBOI MOPOXKHUHU.
Lliit mpoGaeMi npucBssYeHO 6arato AOCHIIXEHb, MPO-
T€ OUIBIIICTh 3 HUX MPOBEACHI B 3arajibHill MOMYJISLIii.
Pesynbrat MeTa-aHanizy 38 mociiiXeHb MPOAEMOH-
CTpYBaJIM POJIb KOJIOHi3allil pPe3UCTEHTHUMHU MiKpO-
opranizMamu (MQO) B po3BUTKY iH(MEKIIAHUX YCKIaA-
Hewb y I'Jl xBopux. Yactora ocraHHix cknana 19%
cepen MRSA mnosutuBHux npotu 2% cepenq MRSA
HEraTUBHUX XBOPUX. 3a pe3yjbTaTaMM iHILIOTO J0-
CHiIKeHHs1 OyJIo KOHCTaTOBaHO, 110 moHan 15% Bcix
iHBa3uBHUX iHMekuiil, odbymoBieHux MRSA, manu
micue B I'J] momynsuii CIIIA [19, 20]. JocnigHuku 3

Ipnanmii BUSBWIM, 110 4aCTOTa KapAio-BacKYJISIPHUX
3axBoptoBaHb (KB3) Ta aptepianbHoi rineptensii (Al')
OyJa BipOriAHO BUIIOK Yy PEUUITIEHTIB HUPKOBOIO
TpaHCIUIaHTaTa 3 HazaibHOO MRSA KosoHi3ali€ro,
BUSIBJIEHOIO B XO[i TepeaonepaliiiHOr0o CKpUHIHTY,
Hixk y MRSA HeratusHux nauieHTis [21]. Hapasi, crin
KOHCTAaTyBaTU, 110 OiJbLIICTb HAsIBHUX AOCTiAXEHb
MPOBEACHUX B MAiali3Hiil MOMyMasLii 1I0A0 3B 3Ky
MRSA konoHi3allii 3 CymyTHiMU 3aXBOPIOBaHSIMU, BU-
CBITJIIOIOTH JIMIIE ACTEKTU YACTOTU HO30KOMiaJbHUX
OakTepiaqbHUX iH(EKILi.

Hes3Baxawoum Ha MeAUKO-COllialbHE 3HAYEHHS
Mnpo0jeMu, Ha CbOTOAHI BiICYTHI KOMIUJIEKCHi AOCi-
JUKEHHS, 1IOA0 aHali3y CTPYKTYpU, YacTOTU Ta Cy-
MapHOTro TMOKa3HUWKAa KOMOPOIAHOCTI 3 ypaxyBaHHSM
MRSA crartycy xBopux Ha XXH V [ cT.

Meta po0OTH: BMBUMTH YACTOTY KOMOPOITHHX
CTaHiB Ta 1X OWHAMiKy BIPOAOBX 36 MicSIYHOTO CrO-
CTEPEXEHHS Y XBOPUX Ha XPOHiIYHY XBOPOOY HUPOK V]I
crajii 3 ypaxyBaHHIM MRSA crarycy.

Marepiaa Ta MeToau. /1o KOrOPTHOTO MPOCIEK-
TUBHOTO BiIKPUTOTO AOCIIKEHHS OYJIO BKITIOUEHO 265
xBopux Ha XXH V]I cT., sIKi JTiKyBaJIUCh Aiali3HUMU Me-
togamu H3T mpotsrom 2012-2019 p.p. y Kuiscbkomy
MiCbKOMY HayKOBO-TIPAKTUYHOMY LIEHTpi HedpoJiorii
Ta Jiajli3y, 1o € KJiHiYHow 0a3o10 Y «IHCTUTYT He-
dponorii HAMH ¥Ykpainu». 3 3araibHoro uuciaa 204
(77,0%) nauientu nikysanvch ['J] Ta 61 (23,0%) — I1/1.
BkitoueHHs1 malieHTiB B JOCHiAXEHHSI MPOBOIMUIOCH
micag mignucaHHsl [HgopMoBaHOi 3rogu Ha ydacThb y
nocaimkenHi. JlocnigkeHHs: OyJ0 MPOBEAEHO 3TiTHO 3
3akoHoM YKpainu «I1po jikapchki 3acodbu» ta ['enbCciH-
cbkoi Jleknapailii octaHHboro nepernisiay. Kpurepigamu
BKJIIOUEHHS XBOPHUX Y MOCTIMXEHHs Oyau: BiK MOHAa.
18 pokiB, JikyBaHHS AianizHumMu Metogamu H3T, Ha-
SIBHICTB TTOCTIAHOTO CYAMHHOTO noctyiy - AB®, 3mora
JI0 aIeKBaTHOI CMiBIpalli B mpoleci nociimkeHHs. Kpu-
TepisIMUA BUKJIIOYEHHST BBaXaIUCh: BiKk <18 pokiB, mpu
mikyBaHHi T[] 3aranpHmit TokHeBuit Kt/V< 1,7, npu
nikyBanHi ['l] eKt/V <1,2 3a I']] cecito, rocmitamizatiis 3
Oynb-sIKO1 IPUYMHM Ta,/ab0 03HAKM iH(EKITIT Ha TTPOTSI-
3i MicsLgl, 10 NepeayBaB BKIIOUEHHIO B JOCTiIKEHHS,
MOTOYHE Ta MOIepeIHE 3aCTOCYBaHHS aHTMOaKTepiaib-
HUX JIIKapChKUX 3aco0iB mnpemnapartiB (1 micgup), 1uxo-
MaHKa, KOMOPOiHi 3aXBOPIOBaHHS y (ha3i 3arOCTPEHHS,
MCUXiYHi po3Jaau, HE3AATHICTb 10 afeKBaTHOI CITiBIIpa-
11i B IIpolLieci AOCTiAXKeHHs. Y BCiX MalliEHTiB HA MOMEHT
BKJIIOUEHHS B JOCTIIKEHHSI OyJIM HasiBHI pe3yJbTaTu
MiKpo0ioJIOTiYHOTO JOCTiIKEHHS CAU30BOI 00O0JOHKHU
HOCOBOI MOPOXXHWHU.

3 3arajJpHOrO 4Yucja XBOpUX XiHOK Oymo 113
(42,6%), cepenHiii Bik sikux ckjiaaB — 50,95+ 13,87
Ta 4oJjoBikiB — 152 (57,4 %), cepenHiit Bik - 51,77 £
15,92. 3a TunoM ypaxkeHHsS HUPOK IepeBaxKaaiu XBOpi
Ha HeaiabeTnuHi rmomepysipHi - 161 (60,75%) ocoba,
niabeTuuHi Ta HeroMmepyiaspHi — 55 (20,75%) ta 49
(18,5%) mauieHriB, BianoBinHo. CepeaHsi TPUBAICTh
JikyBaHHS1 MetonamMu H3T Ha MOMEHT BKJIIOUEHHS B
JOCTiIKeHHs cTaHoBMIa 28,6 & 12,8 MicsLiB.
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JlocnimxXeHHs TpoBeaeHo B nBa etanu. Ha mep-
IIOMY eTalli XBOpUX OyJIO pO3MOAiJIEeHO Ha JBi Ipy-
Ny B 3aJIEXKHOCTI Bifl pe3yJbTaTiB CKPUHIHTOBOTO
MiKpOOiOJOTIYHOTO AOCHIAXEHHS: A0 MeplIoi Tpy-
mu (n=92/34,7%) yBiiuuM mamieHTH 3 igeHTHdI-
KOBaHOIO Ha3aJbHOIO KoJioHi3alielo MRSA (70

I'L ta 22 I1J xBopux), Apyry — CKJIaldu Mali€HTHU
(n=173/65,3%) B sikuX ineHTU(HiKOBAHO KOJOHi3allil0
IHIIMMU YMOBHO-NIaTOreHHUMU OakTtepismu (134 T
ta 39 I xBopux). I'pynu Oyau penpe3eHTaTUBHI 3a
CTaTTIO, BIKOM, TUTIOM YPaXXeHHSI HUPOK, MOJabHiC-
1o H3T (Taba. 1).

Tabauys 1
IopiBusnbHa xapakTepucTuka xsopux Ha XXH V]I cT. B rpynax cnoctepe:KeHHs
I'pynn xBopux
IToka3uuk p
I rpyna II rpyna
3arajibHa KiJIbKiCTh MAaI[i€HTIB (1) 92 173
Bik (poku, M%=SD) 49.77+13.81 50.61£12.55 0.6170
YomoBikis (n/%) 51/55.43 101/58.38 0.6445
Tpusanicts nikyBanHs H3T (micsaui, M £SD) 27.9+14.8 30.5%£12.72 0.1361
[tomepyiisipHi ypaxkeHHst HUPOK (n/%) 55/59.78 108/62.43 0.6735
HernomepynsipHi ypaxeHHst HUpOK (n/%) 15/16.3 34/19.65 0.5044
HiabetnuHa Hedpormaris (n/%) 22/23.91 33/19.07 0.3559
JlikyBannst 'l (n/%) 70/76.09 134/77.46 0.8012

B rpymnax nopiBHSIHHSI IpOBEIEHO aHajli3 KOMOpP-
0imHOro CTaTyCy Ta OCHOBHHUX KJIiHiKO-71a00paTOpHUX
MOKAa3HMUKIB Ha MOMEHT BKJIIOUCHHS B TOCIiIKCHHSI.
AHani3y niggaBaauch BCi KOMOPOiAHi cTaHu, 1110 OyIU
3apeECTPOBaHI Ha ITiACTaBi KJIIIHIYHOTO CIIOCTEpPEKeH-
HSI, MOHITOPMHTY 1a00OpaTOPHUX Ta iHCTPYMEHTalb-
HUX OOCJiIXeHb, KOHCYJIbTAaTUBHUX BHCHOBKIB CY-
MIXHUX (paxiBLiB, HASBHUX BUITMCOK 3 iCTOPiii XBOpOO
Ta iIHIIMX JAHUX, BHECEHUX A0 KapTU aMOyJIaTOPHOTO
XxBoporo. s KiJbKiCHOI XapaKTepUCTUKUA KOMOP-
OimHOCTI 00YMCIIOBaBCS MOAM(PIKOBAHUN iHIEKC IO-
smiMopoimaOocTi (MIIT) — 4mcao 3axBoproBaHb / OOUH
XBOpM, 3BaXalouu Ha OMHOPIIHICTb MOCJiIXKYyBaHOI
nonyJisaii 6e3 ypaxyBaHHs HasiBHOI XXH Ta ii ocHO-
BHOI npuunnm [22]. Ha apyromy erami mDocCaimKeHHs
MpPOBENEHO IMPOCIEKTUBHE BUBYEHHS TUHAMIKU KJIi-
HiKO-71a00paTOPHUX MOKA3HUKIB, YaCTOTU HANOLIbIII
nomupeHoi Komop0OigHoi maTtosorii, 3HayeHHss MIII,
MUTOMOI BarM rociritamizoBanux. CIIocTepexXeHHs 3a
Malli€EHTaMU 30iMCHIOBAJIOCH IIPOTSATOM 3 POKIiB 3 MO-
MEHTY BKJIIOYECHHS B HOCTIIKEHHS UM OO MOMEHTY
cMepTi abo BTpaTHu 3B SI3KY 3 HALliEHTOM.

CratuctTuyHa oOpoOKa Ta MaTeMaTUYHMIA aHaJi3
Pe3yIbTaTiB MOCIHIIKCHHS 3MifiICHIOBAaBCS IPOBEICH-

HSIM OOYMCJIEHHS BiTHOCHMX Ta CEpeAHiX BEIWYMH,
KpuTepiiB iXx mocTroBipHOCTi. BusHauanu cepemgHe
s3HayeHHs1 (M), cranmaptHe BimxwienHs (SD). [lo-
CTOBipHICTh BiZMiHHOCTEH OLIiHIOBaJM 3a 3arajbHO-
NPUMHATAMU Yy BapialiiiHiii cratuctuii Ct’rogeHTa
(32 yMOB HOPMAJIBHOTO PO3MOiNy), HemapaMeTpud-
Huii U-kpurepiit ManHa-YiTHi (32 yMOB pO3MOMi-
Jly TIOKa3HUWKIB, BiIMiHHOTO Bill HOPMaJBHOTO), > .
PisHuug BBaxanacsl 1OCTOBIpHOIO TPU PiBHi 3HAYM-
mocTi p < 0,05. OuiHKy pM3UKy peani3aliii ofdii mpo-
BOIWMJIM 3a BipoTrimHicTIO BenMnmduH BimHOCHOTO (RR)
PU3KKY, 3 OOUMCIICHHSIM iX IOBipuMX iHTepBasiB (95%
J1I). Bci onepxaHi gaHi onpalibOBaHO 3a JOMOMOTOI0
MakeTy CcTaTUCTUYHMX TiporpaMm StatSoft Releases
STATISTICA Version 10 (TULSA, OK, USA).

Pesynbratn. AHani3 yn1abopaTOpHUX ITOKA3HUKIB
B TpyITaxX MOPiBHSIHHS ITO3BOJUB KOHCTATyBaTH (TalJI.
2), IO SIK HA MOMEHT MOYaTKy JOCIIIXEeHHS, TaK i Ha
MOMEHT Oro 3aBeplleHHs, piBeHb a1bOyMiHYy OYB J0-
cTroBipHO HIXYMM, a C-peakTuBHOro npoteiny (CPII)
Ta (pepuTUHY 3HauUylle BUIIUM y XBopux Ha XXH V
I cr1. 3 ineHTU(iKOBaHOIO Ha3aJbHOIO KOJIOHi3alli€lo
MRSA nopiBasiHO 3 MRSA HeraTUBHUMHU TallieHTa-
mu (p<0.05).

Tabauys 2
JIunamika 3miH 1abopaTopHux noka3HukiB xpopux Ha XXH V /I cT. B 3a/eKHOCTI
Bin inenTudikoBanoi Mikpodiopu
ITamienTH HA MOYATKY JOC/TiZKEHHS b TS T T ST T
IToxka3nuk p HOCIIGKEHHA p
I'pyna 1 I'pyna 2 I'pyna 1 _
(1=92) (=173) (1=92) Tpyna 2 (n=173)
Temormo6iH (/1) 98,9+ 8,9 101,2 + 9,62 0,058 96,97+ 9,44 103,4 £ 9,1 <0,001
AnbOyMiH (T/71) 34,32+3,65 35,22+3,15 0.037 32,3614,65 35,2413,93 <0,001
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IIpodosacerrns mabnuui 2

ITamienTH HA MOYATKY JOC/TiZKEHHS Hauie::gﬂrg:{:::zpmeﬂi
IToka3nuk p p
I'pyna 1 I'pyna 2 I'pyna 1 _
(1=92) (=173) (1=92) Tpyna 2 (n=173)
CPII (mr/n) 54+1,8 4,9+1,4 0.013 6,5+1,4 5,140,95 <0,001
564,2 4436 679,1 498.6
@epurun (H/MI) |99 6441 [244; 788] 0,042 [352; 851] [223; 688] 0,033
%TSAT 22,9+42 23,92+4.8 0,087 22,08+4,7 24,0343,1 0,001
734,0 564,0 1043,5 654,0
TITT (nr/am) [98: 930] roa:980] | %01 | [302: 12917 [128: 930] 0,030
L 2,22+0,24 2,28+0,26 0,067 2,14+0,17 2,1940,24 0,077
(MMOJTB/IT)
®ocdop 1,92+0,86 1,74+0,73 0,073 2,32+1,02 1,98+0,78 0,003
(MMOJIB/IT)
TIpumitka: %TSAT — BincoTok HacuyeHHs TpaHcepuHy 3a1izoM; ITTT — mapaTropMoH.

IIpote, 5K HAOUHO IEMOHCTPYIOTH HaHi, HaBelde-
Hi B TabauLi 2, aHaMi3 IMHAMIKM 3MiH JJaOOpaTOPHUX
MOKAa3HUKIB MPOTSIrOM TEPMiHY CIIOCTepEXEHHS, H0-
3BOJIUB BUBHAUYUTHU iCTOTHY Pi3HUIIIO BCiX MapaMeTpiB B
rpymnax mopiBHSHHSI, OKpiM BMicCTy KaJjbliilo. 30KpeMa,
B rpy1i xBopux 3 MRSA kos0Hi3a11i€10, 3 IJIMHOM Yacy,
piBeHb reMor100iHy Ta % TSAT Oyiu BiporigHO HIKYM -
mu, a BMicT I1TT Ta pocdopy, BiporinHo BUITUMU, HixX
B IPYIIi XBOPUX 3 KOJOHIi3alli€l0 iHIIMMU YMOBHO-TIa-
TOreHHUMM OakTepigamu. [TopiBHSIbHMIT aHAJi3 TUHA-
Mik1 3MiH BMicTy C-peakKTUBHOTO MPOTEIHY JT03BOJIUB
KOHCTaTyBaTH 30i/IbIIIEHHS 1Oro BMICTY B MepIlliii rpy1i
XBOPHUX, TPOTSTOM TEPMiHY CITIOCTePEXKEHHS, OLTBII HixX
Ha 20% (5,4+1,8 npotu 6,5+1,4; p< 0,0001) Ta BincyT-
HICTb CYTTEBMX 3MiH B JApYyTiil rpymi xBopux (4,9t+1,4
npotu 5,1+0,95; p= 0,1209). AHanoriuHi gaHi oTpu-
MaHi i TIp¥ JOCHiIXEHHi AMHAMiKu 3MiH CUPOBaTKO-
BUX PiBHiB pocopy, 30KpeMa npupicT piBHg Ha 21% B
rpymi xBopux 3 MRSA kononizauiero (1,92+0,86 npotu

2,32+1,02; p=0.0045). CyTTeBi 3MiHM KOHCTAaTOBaHi i
MpU aHAaJIi3i AMHAMiKU piBHiB MapaTrOPMOHY: iHTEHCUB-
HiCTb MPUPOCTY BMICTy € Malixke BTpUYi BUIIUM B TIep-
wIii rpymi XBOpMX, HiX ApYriii, Ta cTaHOBUTH 42,16%
Ta 15,96%, BinnoBinHo. OTprMaHi, IPOTATOM TEPMiHY,
IO MiAJIsgraB aHali3y, 3HaYHi JOCTOBipHi 3MiHU IOCJIi-
JIKyBaHUX TlapaMeTpiB B MepIiii Tpymi XBOpUX, OIO-
CepeIKOBAaHO, HO3BOJISIIOTH CTBEPIKYBAaTU IIPO IIEBHY
poJb 6e3cuMnToMHOro HocilictBa MRSA B maroreHesi
KoMop0OigHocTi y xBopux Ha XXH V]I cT.

AHaJli3 KoMOpOimHOro cTaTycy B TpyIlax IOpiB-
HSHHS HE J03BOJIMB BCTAHOBUTM CTaTUCTUYHO 3HAUY-
IIi BiAMiHHOCTi B 3aJIeXKHOCTI Big MomaiabHocTi H3T.
SIK HAOYHO NEeMOHCTPYIOTh JaHi, HaBeAeHi B TaOJIMIL
3, mpoBeAeHU aHAaJi3 JO3BOJIMB KOHCTATyBaTH, 110 SIK
Ha MOMEHT IT0YaTKY, TaK i Ha MOMEHT 3aBEepPIICHHS 10-
CJIIXKEHHsI HasiBHA BipoTifiHA Pi3HULS MUTOMOI Baru
3I1C B 3ayexXHOCTI Bia HasiBHOCTI / BincyTHocTi MRSA
KOJIOHi3aIlii.

Tabauysa 3
OniHka Ta AMHaMiKa KJiHiYHMX nokasHukiB xopux Ha XXH V I cr. B 3aiexnocTi Bix MRSA cratycy
ITanienTa HA MOYATKy ITanmienTn npu 3aBepieHi
Toxastm JOCJIi/IKEHHS . JOCJIIPKEHHS .

I'pyna 1 I'pyna 2 I'pyna 1 I'pyna 2

(n=92) (n=173) (n=92) (n=173)
Komop06inni ctanu (n/%)
AHeMis 87/94,6 158/91,3 0,334 91/98,9 161/93,1 0,037
ATl 85/92,4 155/89,6 0,459 88/95,7 159/91,9 0,242
BITIT 45/48.,9 69/39,9 0,159 57/61,9 78/45,1 0,009
IXC 32/34,8 41/23,7 0,055 51/55,4 52/30,1 0,000
XBopoou IKT 29/31,5 42/24.3 0,209 35/38 54/31,2 0,265
XO3J1 15/16,3 22/12,7 0,422 29/31,5 30/17,3 0,008
CH 23/25 34/19,7 0,319 41/44,6 44/25,4 0,002
3I1C 24/26,1 26/15,0 0,028 36/39,1 31/17,9 0,000
B3 28/30,4 45/26,0 0,446 32/34,8 48/27,7 0,232
MIII (6amu,M * SD) 3,63+1,14 3,73+1,22 0,517 4,71+1,12 3,92+1,14 <0,001
Bumagku cmepri 39/42,4 31/17,9 <0,001
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ITanienTa HA MOYaTKy ITanmienTu npu 3aBepieHi
Ty P— JOCTIIKeHHs p JOCJIIZKeHHS p
I'pyna 1 I'pyna 2 I'pyna 1 I'pyna 2
(n=92) (n=173) (n=92) (n=173)
T'ocniTaxizanii nporsrom Tepminy cnocrepezkenns (n/%)
KB3 26/28,7 28/16,18 0,017
Bbak. indexirii 17/18,48 15/8,67 0,020
B3 4/4,35 8/4,62 0,920
AHeMis 19/20,65 16/9,25 0,009
[pumitka: IXC - imemiuHa xBopo6a cepirst; CH - cepueBa HemoctatHicTh; XO3J1 - XpoHiUHE OOCTPYKTUBHE 3aXBOPIOBAHHS

nereHb; LIKT- mmyHkoBo-kuikoBuii TpakT; 3I1C - 3axBoproBaHHS nepudepuunux cyauH; 1I1B3 - nepedpo-
BacKyJisipHi 3axBoproBaHHs; BI'TIT - BropuHHUIA rinepnapatipeos.

IIpore, aHasi3 TMHAMiKK MOLIMPEHOCTi KOMOPOia-
HUX CTaHiB JO3BOJIMB BCTAHOBUTH, 110 B TPYIIi XBOPUX 3
0e3CMMITTOMHOIO KOJIOHi3a1lieto ciu30Boi Hoca MRSA
yepe3 36 MicaliB BiporigHo 6inbiiow € yactora IXC
(p=0,0001), BITIT (p=0,0093), XO3JI (p=0,0082),
CH (p=0,0015) Ta anemii (p=0,0374), HiX B rpymi XxBo-
pMX 3 HOCIICTBOM iHAUTreHHO1 Mikpodaopu. Haromno-
Ccy moTpedye came BipOTiIHUI MPUPICT TUTOMOI Baru
IXC Ha 59 % (34,8% nipotu 55,4%; p=0.0051), XO3JI
Ha 93% (16,3% npotu 31,5%; p=0,0159), CH Ha 78%
(25,0% nipotu 44,6%; p= 0.0054) B rpyni MRSA mno-
3UTUBHUX MAalli€HTIB.

Citin 3a3HAYMTH, 1110 HE 3aJIeXXKHO BiI HASIBHOCTI /
BincyTHocTi MRSA Kos0Hi3allii, 3 MIMHOM Yacy, MUTO-
Ma Bara BCiXx KOMOPOiTHUX CTaHiB Majia TEHAEHIIiIO 0
30inbHIeHHS. BomHOoYac 3HaueHHS Ta JUHaMiKa 3MiH
BenuunHU MIIT HaOYHO AEMOHCTPYE BaxXKe HaBaHTa-
>KE€HHS CYITyTHIMM 3aXBOPIOBAHHSIMU B JOCHiIXKYBaHii
nonyJsuii Xxopux. OcTaHHE HATJISAHO AEMOHCTPYE
JIUHaMika 3MiH 3a3HAY€HOTO CyMapHOTO IMOKa3HHKa
KOMOpPOITHOCTi, a camMe HOro MpUpiCT MPOTATroM 3-X
pokiB Maitke Ha 30% y XBopux 3 imeHTH(DIKOBaHOIO
6escumnToMHor0 MRSA kosnonizamiero (3,63%1,14
npotu 4,71+1,12; p <0,0001). Anani3z nuHamiku MITIT
y XBOpUX rpynu mnopiBHsIHHS (I'pyma 2) nemMoHCTpye
AQHAJIOTiYHY CIPSIMOBAHICTh MOKAa3HUKA, MPOTE HOro
3MiHU € MEHII iHTEeHCUBHUMHU Ta HE € CTAaTUCTUYHO
3HAYUMMUM B MOPiBHSIHHI 31 CTAHOM Ha MOYaTKy JOCIi-
JxkeHHd (3,7311,22 npotu 3,92+1,14; p=0,1354).

ITpoTsiroM TepMiHy criocTepexeHHs moMepau 70
(26,4%) xBOpHUX, MUTOMAa Bara MOMEPJUX B TEPIIiii
IpyIi XBOopux Oyna OifbII HiX BABiYi BHUILOW, HiX B
npyriit (RR — 2,3657, 95% M1: 1,5888 — 3.5224; p <
0,0001). AHasoriyHi faHi OTpUMaHi i TpU aHai3i roc-
MiTaxizauiil B rpynax NopiBHSHHS: BiICOTOK rOCITiTa-
Jli3ailid mpoTsaroM 3-x pokiB OyB Maiixke BABiUi BUIIUM
cepel MalLie€HTiB 3 i1eHTU(HIKOBAaHOIO OE3CUMIITOMHOIO
MRSA komnownizanicio (66/71,34% npotu 67/38,73%;
¥? = 26.180, p< 0.0001), Hix B rpymi XBOpUX 3 KOJO-
Hi3auielo iHmuUMu ymMmoBHO-natoreHHuUMu MO (RR —
1.8524, 95% AI: 1.4760 — 2.3247; p < 0,0001). Boxn-
HoYac, CJiJ 3a3HAYWUTH, IO BipoTigHiI BiAMiIHHOCTI
Npy aHadi3i BMIIAAKiB TrocmiTaaizallii KOHCTaTOBaHi
s KB3 (RR — 1.7461, 95% Al: 1.0912 — 2.7941;

p= 0.0201), 6akrepianpHux iHdexuiit ( RR — 2.1312,
95% NI: 1.1163 — 4.0686; p= 0.0218) ta anemii (RR —
2.2330,95% A1: 1.2072 — 4.1307; p= 0.0105).

Oorosopennsa. Ha mymMKy TNpOBiIHHX €KCIIEPTIB
JOLIIBHUM Ta HaTraJbHUM € TIPOBEAEHHS JOCTiIXKEHb,
CIIPSIMOBAHUX HAa BUBYEHHS (PAKTOPiB pU3UKY BUHUK-
HEHHSI KOMOPOiJHUX CTaHiB, 110 JO3BOJUTh 3HU3UTU
4acTOTy OCTaHHiX Ta, BiMOBiIHO, MOKpPALIUTU MPO-
THO3 Tepediry OCHOBHOTO XPOHIYHOTO 3aXBOPIOBAHHS
[11-14]. Ha choronHi € 3araJbHOBiTOMUM, IO 36iTb-
IIEHHS KiJIbKOCTi KOMOPOiZHUX 3aXBOPIOBaHb Y XBO-
pux Ha XXH V ]I cTanii acoliloeThCs 3 MiABUILIEHHSIM
pusuky cMmepTi Ha 20-60% [8-10]. 3okpema, B mocii-
JxeHHi James B Wetmore 3i criiBaB. mOBiTOMJISIETbCS,
110 TaKi KOMOPOiMHi cTaHU, K 0akTepiaabHi iHDeKIii
Ta XO3JI, € po3MOBCIOAKEHUMU B diali3Hill MOIysi-
111 Ta 3HAYHO 301IBIIYIOTh PU3UKKU PANTOBOI CEpLEBOI
cMmepTi [10]. PesynbraTil HaIIOro MOMEPeaHbOTO AO-
CJIiIXKEeHHS MPOJEMOHCTPYBaJH, 1110 HasBHICTh MTOHA
4-x KoMOpOinHUX CTaHiB, OKpiM 6e3nocepenHbo XXH
V I ctanii Ta NpUYMHU ii BAHUKHEHHS, He 3aJIeXKHO Bif
monanbHocTi H3T, € He3anexkHUM (pakTopoM, 110 Ma€E
HEraTUBHUM BIUIMB Ha MporHo3. KymynasaTuBHe omHO-
piuHEe BUXUBAHHS B IPYIi XBOPUX 3 BUCOKUM 3HAYEH-
HsaMm MIIT (=5 6aniB) npu iHinianii H3T craHoBwmio
42% nipotu 85% B TpyMi 3 cepeaHiM 3HAYSHHSIM ITOKa3-
HMKa (2-4 6anm) [22].

IMopymeHuii, He30aTaHCOBaHUM, BHACTIAOK TPU-
BaJIOi ypeMii, aKTUBallil XpOHIYHOTO 3amajeHHs, MoIe-
PeIHbO1 IMYHOCYIIPECii Ta iHIIKWX STPOTEHHUX (hapMma-
KOJIOTIYHUX BTPY4YaHb, MiKpOOOM JIIOAUHU BU3HAHUU
OTHUM 3 MPOBIAHUX HAKTOPiB, 110 CIIPUSE, SIK BUHUK-
HEHHIO KOMOPOiTHUX 3aXBOPIOBAHb, TAK i 30UTBILIEHHIO
ix muToMoi Bary, y xBopux Ha XXH V /I ct. Okpim Toro,
HasIBHICTh CYAMHHOTO MOCTYITY, 30Kpema AB® ripu mi-
KyBaHHi remonianizom (I'/l) Ta TprBaje BUKOPUCTAHHS
karetepa TeHkobda npu JiKyBaHHI NEPUTOHEATTBHUM
niamizoM (ITJ1) € nie ogHi€0 MPUYMHOIO MOPYLIEHHS
OanaHCcy MikpoOioMy y XBOPHUX MiaJli3HOI MOTYJISIIii.
JocmigHUKKA HaroJOIIYIOTh, 110 B MAaTOT€HE3i PO3BU-
TKy AMCO0i03iB KII0YOBA POJIb HAJIEXUTh MEPCUCTEHIIIT
Ta KOJIOHi3allii pi3HMX 0i0TOIiB, K 00JiraTHOIO, TaK i
daxkyabTaTuBHOIO MiKpoduopoto. I[Ipore, B OinblLIOCTI
HasIBHUX TOCJiKEHb TPOBEAECHUX B TIOMYJISLLiT XBOPUX
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Ha XXH, BUCBIT/IMHI aclIeKTU 3B 3Ky KOMOPOiTHOCTi
3 1ucbio3oM KimmkiBHuKa [15-18].

BonHouac BinoMuM (pakTopoM, 1110 30ibliIye yac-
TOTY KOMOPOIAHOCTiI Ta HETAaTUBHO BIUIMBAE HA MEpe-
6iry XXH € 6e3cuMnToMHa KOJIOHi3allisl iHIIUX Oio-
TOMIB (HOCA, WIKipU, POTOBOI MOPOXHUHU) IITAMaMU
MiKpOOpraHi3MiB 3 MHOXWHHOIO PE3UCTEHTHICTIO,
3okpeMma MRSA. BuBueHHs i€l mpobjiemu B nia-
JIi3HI monyasuii, B MepeBaXHill KiJIbKOCTI HasiBHUX
JIOCTIIKEHb, 3BOAUTHLCS IO JIMIIE EeITiJeMioJIOTiYHUX
ACMEKTiB, 30KpeMa, BU3HAUYEHHIO YACTOTU OE3CUMII-
TOMHOTO HOCIIICTBa Ta 3B 13Ky 3 BikuBaHicTio [23]. 3a
pe3yabTaTaMu MeTa-aHasi3y 38 1oCaiaKeHb, MpoBeae-
HoMy loannis M. Zacharioudakis 3i ciBaB. foBefeHa
poabr MRSA konoHi3allii B pO3BUTKY iHGEKIiHHUX
YCKJIaJIHEHb Y XBOPUX, SIKi JIIKYIOTbCS Aiali3HUMU Me-
togamu H3T. [Tutoma Bara 3a3HayeHUX BaXKKUX Oak-
TepiabHUX iH(eKi ctaHoBUaIa 19% cepen XBopux
3 BUSIBJIEHUM 0€3CUMITOMHUM HocilicTBoM MRSA B
nmopiBHsIHHI 3 2% cepen MRSA HeraTMBHMX XBOPUX
[19]. Orpumani B xoai BJIACHOrO ITIOTOYHOTO AOCIi-
JDKeHHSI 1aHi, JeIKOl Mipoo, MiATBEPIXYIOTb IaHi
MeTa-aHali3y. 30KpeMa, MUTOMa Bara emi3o[liB roc-
miTajizauii 3 NpuBoAy OakTepialibHUX iHdeKIii Oyna
BipOTiJHO BUILIOIO B IPYIi XBOpUX 3 O€3CUMITOMHUM
HaszaJlbHUM HocilicTBoM MRSA, HixX y XBOpHUX 3 KOJIO-
Hi3ali€lo iHIIUMU YMOBHO-NATOT€HHUMU OaKTepisiMu,
Ta craHosuia 18,48% i 8,67%, BignosinHo. BogHouvac,
BCTAaHOBJIEHI, 32 pe3yJbTaTh MNOTOYHOTO AOCIiI>KEHHS,
BiporiaHi BinMiHHOCTi yactotu KB3 pecrioHayoThcs 3
naHumu otpumanumu Carmel Moore 3i ciBaBTOpaMu
[21]. B cBoiit po6OTi aBTOPY KOHCTATyBaJIM BipOTiTHO
6inpmy yactoty KB3 cepen MRSA no3utuBHUMX pe-
LIMITIEHTIB HUPKOBOTO TPAHCIUIAHTATY, HiXX XBOPHUX B
SIKAX HE BUSIBJIEHO HOCIICTBO 3a3HAYEHOTO MTATOTEHHY.
AmnanoriuHi nani orpumani Chih-Cheng Lai 3i criBas.,
sIKi BUSIBUJIM BiporigHe, Oifbll HiX B 5 pasiB, 30iJb-
IIEHHS YaCTOTHU CEPLIEBOI HEMOCTAaTHOCTU CePel IITHIX
naii€eHTiB, s1Ki gikyBanauch ['Jl B TaiiBani [24].

ITpoBeneHe aOCTiIKeHHSI Ma€ MeBHi OOMeXeHHS.
HocigkeHHs MPOBENeHO SIK ONHOLIEHTPOBE, AaHi KO-
r0 HE MOXYTb OyTH B TOBHOMY 00CS13i penipe3eHTOBaHi
Ha Iiali3Hy NOmyJslilo YKpaiHU 3 OMJISIAY Ha 0cObJ M-
BOCTi MPAaKTUKUA KOXHOTO OKPEMOTO LIEHTpYy. BomHo-

Jlireparypa (References):

yac, 3a pe3yJibTaTaMU CePeJHbOCTPOKOBOIO MPOCHEK-
TUBHOTO JOCHiIKEHHSI, MPOBEJEHOTO Ha 3HAYHOMY
KJIiHIYHOMY Matepiaji, BIepllle BHU3HAYE€Hi KITiHIYHi
aCcleKTU Oe3CMMNTOMHOTO HAa3aJIbHOIO HOCICTBA
MRSA B nonynsuii xBopux Ha XXH V]I ct. [ToTouHe
JIOCJIiIXKEHHSI, HACKIJIbKY HaM BiZoMO, He Ma€ aHaJIO-
TiB Ta € MEePIIUM B IKOMY MPOBEACHUN KOMIJIEKCHUI
aHaJli3 KoMop0OiTHOI MaToao i1, IMHAMIKH i1 KiIbKiCHOT
OLIIHKM Ta 3MiH MUTOMOI Baru KOMOpPOiAHUX CTaHiB,
CTPYKTYpM rocmiTtanizaliii xsopux Ha XXH V]I cT., B
3anexHocTi Bim MRSA crarycy.

BucHoBku. IlpoBeneHe mpocreKTUBHE 3-piuHe
JOCTIIXKEHHS MPOJEMOHCTPYBAJO0 HASBHICTh NOCTO-
BipHoro 306inbiieHHs1 yactotu IXC (p=0,0001), cep-
neBoi HemoctatHocti (p=0,0015), 3IIC (p=0,0002),
BI'TIT (p=0.0047) Ta XO3JI (p=0,0082) y xBopux Ha
XXH V] ct. 3 6€3CMUMIITOMHUM Ha3aJlbHUM HOCIili-
ctBoM MRSA.

BcranosneHo, mio MRSA mo3uTuBHiI XBopi Xxa-
PaKTEepU3YIOThCSI BipOTiTHO HUXYMMU MOKa3HUKAMU
reMorsio6iny (p<0,001), ansbyminy (p< 0,001), koe-
diuienTty HaciueHHs1 TpaHcdepuny (p=0.001) Ta BU-
LLIUMU PiBHSIMU cUpoBaTKoBOro ¢peputuny (p= 0,033),
naparropmony (p= 0,030), CPII (p< 0,001) Ta pocdo-
py (p=0,003) B mOpiBHSIHHI 3 XBOPUMHU, B SIKUX OyJIU
ineHTUdiKoBaHi KOJIOHi3allii MpeacTaBHUKAMU iHAU-
reHHO1 (JIopHU.

Y xBopux Ha XXH V]I cT.. 6e3cMMNTOMHE Ha-
3ajibHe HocCilicTBO MRSA € 4YMHHMKOM BipOTiZHOTO
301IbIIIEHHS KiTbKOCTI KOMOPOIJHUX CTaHIB: 3HAYEH-
Hs MIIT yepe3 36 MicsuiB craHoButh 4,71+1,12 Ta
3,92+1,14 6anu B rpymi XBOPUX 3 HOCIACTBOM 3a3Ha-
YEHOT0 MiKpoopraHi3ma Ta B IpyIli MOPiBHSHHS, BiJ-
noBigHo (p=0.0001). Temmn nmpupocty 3HaueHHs MITI
y XBOpUX 3 iIeHTU(iKOoBaHOWO 6e3cumMnToMHOI0 MRSA
KOJIOHi3alli€l0, MPOTATOM 3-X POKiB, CTAHOBUTb Malixe
30%.

ITuroma Bara xBopux, SIKi MOTpeOyBaJIK ToCHiTa-
Jli3allii € mMaiixxe BABiYi BULIOIO 3a HasgBHOCTI MRSA
KOJIOHi3allii, Hi>k B TPYIi MOPiBHSHHS Ta CTAHOBUTH
71,34% nipotu 38,73% (RR — 1.8524, 95% M1: 1.4760
—2.3247; p <0,0001).

KondaikT iHnTepeciB: aBTop 3asBisie Mpo BiacyT-
HiCTh KOHMJTIKTY iHTEPECIB.
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Abstract. Hypertension is still the most prevalent non-communicable diseases in Indonesia.
Renovascular hypertension is one type of secondary hypertension. It is commonly caused by the
presence of renal artery stenosis (RAS). Whereas, atherosclerosis (ARAS) and fibromuscular
disease (FMD) are the most common causes of RAS. Early diagnosis is necessary because it
has the potential to be cured by eliminating stenosis of the renal artery. However, the signs and
symptoms of renovascular hypertension are not specific. The supporting examination to diagnose
RAS is also expensive. So, screening in the population at risk is needed. The examinations to
prove the presence of RAS are arteriography, captopril renogram, renal ultrasonography, renal
Doppler ultrasonography, magnetic resonance angiography (MRA), and computed angiographic
tomography (CTA).

Until now, three therapeutic modalities can be selected in the management of renovascular
hypertension; pharmacological therapy, surgical intervention, percutaneous intervention
angioplasty with and without stenting. This narrative review summarizes the literature focused
on the diagnosis and therapy of RAS.

Keywords: renal artery stenosis, diagnosis, therapy.
Conflict of interest statement: the authors declared no competing interests.
© Ivana P. Dewi, Kristin P. Dewi, N. Mardiana, 2020. All rights reserved.

Correspondence should be addressed to Ivana P. Dewi dr_ivanapd@staff.ukdw.ac.id

) IR

32 LLIkona Hedponora

YKPAIHCbKMIN XYPHOA HEPROAOTIT TO Alaaizy N22 (66) 2020


mailto:sofwmaks%40gmail.com%20?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/
https://orcid.org/0000-0002-1602-3384
doi: 10.31450/ukrjnd.2(66).2020.05
http://unair.ac.id
https://www.ukdw.ac.id/en/
https://www.ukdw.ac.id/en/
http://rsudrsoetomo.jatimprov.go.id
http://rsudrsoetomo.jatimprov.go.id
https://orcid.org/0000-0002-1602-3384

Ukrainian Journal of Nephrology and Dialysis, 2 (66)’2020

Nephrology School

© Hesi 1. I1., desi K. I1., Mapmiana H., 2020.
V]K:616.136.7:616.61]-07-085

IBana I1. Hdesi'?, Kpicrin I1. /Iesi'-?, H. Mapaiana!-?

CreHo3 HUPKOBOI apTepii: CKJIaaHe IiarHOCTUYHE Ta TepaneBTHYHE 3aBAAHHS

"Menuunwnii akynsret yHiBepcuteTy Epnanra, Cypabast, [HmoHe3ist
*MennuHuii pakynsreT XpUCTUSIHCHKOro yHiBepcuteTy Jlyra Bakana, JIxkokskapra, IHDoHE3is
SBimainenHs Hedpotorii Ta rinmepToHii BiAaily BHYTPIillIHbOT MEAULIMHU, TOJIOBHOTO TOCITITAITIO
im. Coetomo, Cypabasi, IngoHe3sist

Pe3stome. Apmepiarvra einepmen3sis € Hainowupeniuum Heingexyiinumu 3axeopiosantnsm 6 Indownesii. Penosac-
KYAApHA einepmen3is 3a36u4ail GUKAUKAHA HAABHICMI0 cmeHo3y Hupkoeoi apmepii (CHA). B moii uac, sk amepockaepos
ma gibpo3Ho-m’1306a x60poba € Hainowupeniwumu npuyunamu CHA. O0Hak 03HaKu ma cumMnmomu peHo8acKyAapHol
einepmeHsii He € cheyugiunumu, a diacnocmuuri Memoou — UcoKosapmichi. IcHyro4i Ha cb0200Hi Memodu docridicerHs
wodo niomeepoxcenns nasenocmi CHA exaouarome: apmepioepais, Kanmonpua-peHoepama, HUPK08a yabmpacoHo-
epaghis, donnepoepaghisi, macHimHo-pe30OHAHCHA aneioepagis ma Komn romepHa aneioepagpiuna momoepagpis.

Ha cboeooni 3anpononosano 3 mepaneemuuni cmpameeii AiKY8aHHS PEHOBACKYAAPHOI einepmeHn3ii: hapmakono-
eiuHa mepanis, XipypeiuHe 6Mmpy4aHHs, 4epe3uKipHa iHmepeeHyiiiHa aneionaacmuxka 3 ma 6e3 cmeumyeants. Lleit Ha-
PAMUBHULL 02150 Y3A2ANbHIOE HAYKOBY Aimepamypy, 30cepediceHy Ha cyuacHux nioxodax 0o diaeHocmuKy ma AiKy8anHs

CHA.

KniouoBi ciioBa: cmenos Hupkoeoi apmepii, diaenocmuka, AiKy8anHs..

Introduction. Hypertension is a disease that has
the highest prevalence of non-communicable diseases
in Indonesia. Hypertension can be divided into essen-
tial or primary hypertension and secondary hyperten-
sion. The cause of essential hypertension is unknown
and covers 90-95% of hypertension cases. The other
5-10% is secondary hypertension. Secondary hyperten-
sion is hypertension that has clear pathophysiology, and
in some cases, has specific clinical and laboratory man-
ifestation [1]. Renovascular hypertension is one form of
secondary hypertension. It causes the most secondary
hypertension. There are strong indications to diagnose
secondary hypertension because this type of hyperten-
sion could be removed with a particular procedure or
intervention surgery [2].

Renovascular hypertension is defined as the sud-
den enhancement of blood pressure as a consequence
of various conditions relating to the main renal arter-
ies or its branches. The prevalence of renovascular hy-
pertension is 1-4% in all hypertension population [3].
Diagnosis of renovascular hypertension is often missed,
even though this type of hypertension can be handled
and cured at all ages. However, if this hypertension is
not immediately treated, then there is less possibility to
eliminate the etiology and control the blood pressure if
kidney nephrosclerosis has already happened [4].

Etiology. The most common etiology of renovas-
cular hypertension is renal artery stenosis (RAS), kid-
ney parenchymal disease, or a combination of them.
RAS happens when there is a narrowing of one or both

Ivana P. Dewi
dr_ivanapd@staff.ukdw.ac.id

of the renal arteries and its branches that will cause re-
nal ischemia. Most people with RAS are asymptomatic
because the blood flow to the kidney is still adequate.
However, in some individuals, it will manifest as hyper-
tension with or without disturbance in renal function.
Generally, stenosis of 60-70% will cause consequences
of hypoperfusion and renal ischemia that induce reno-
vascular hypertension conditions [4]. Various patho-
logical circumstances, such as minor or significant
lesions can cause RAS. Two major causes of RAS are
atherosclerosis artery renalis (ARAS) and fibromuscu-
lar dysplasia (FMD). While the minor lesions that are
known to play a role in RAS include; Takayasu arteritis,
polyarteritis nodosa, aortic dissection, radiation arteri-
tis, and embolism [5].

Atherosclerosis artery renalis (ARAS) is the most
common form of RAS, and it accounts for 80-90% of
this condition. ARAS commonly happens in the male
and geriatric populations. In the ages of more than 50
years in the population, atherosclerotic lesions in the
renal arteries cause 60% of RAS [6]. Atherosclerosis le-
sions in renal arteries are rarely found in older women
with an age less than 50 years or in women who have not
yet gone through menopause. Some risk factors could
influence and stimulate the formation of the atheroscle-
rotic lesion.

The risk factors can be divided into modifiable and
non-modifiable risk factors. Modifiable risk factors are
smoking, hypercholesterolemia, hypertension, diabetes
mellitus, and obesity. While the non-modifiable risk
factors are old age, being male, and having a family
history of atherosclerosis disease. The predilection of
the atherosclerotic lesion usually constricts the lumen
of the one-third proximal renal artery. Ostium can be
involved in about 75% of cases. Narrowing of arterial
lumen up to 75% is associated with a significant decline
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of glomerular filtration rate (GFR). ARAS can worsen
over time, causing hypertension and chronic kidney
disease [2].

More rarely, about 10-20% RAS can be caused
by fibromuscular dysplasia (FMD), which are fibrous
changes in two-third distal renal arteries and intrare-
nal branches. FMD is usually bilateral. These fibrous
changes influence the tunica media artery renalis (65-
75%). FMD has a typical stenotic area alternating with
widening aneurysms (a string of pearls) in the distal re-
nal artery which sometimes extends to the branches of
the main renal artery. The cause of FMD is not fully
known yet. Genetic factors and smoke habit suspected
as factors that can improve the possibility someone suf-
fers from these abnormalities. FMD is usually seen in
women and young age (40-80%). FMD is more com-
monly found in the Caucasians compared to African
Americans or in Asian populations [3].

Renovascular hypertension pathophysiology is re-
lated directly with declining kidney perfusion that arises
as a consequence of RAS existence. Kidney hypoperfu-
sion will cause renal ischemia that activates the renin-
angiotensin-aldosterone (RAA) system. The kidney
baroreceptor adapts with the increased release of re-
nin from the juxtaglomerular apparatus to the systemic
circulation. This condition will cause the formation of
angiotensin II. Angiotensin II will mediate vasocon-
striction to maintain blood flow in the stenosis artery.
Vasoconstriction mainly occurs in efferent arterioles of
glomerulus to preserve GFR even though kidney perfu-
sion decreases. Angiotensin II also stimulates aldoste-
rone secretion from the adrenal cortex that plays a role
in fluid and sodium retention [7].

Unilateral renal artery stenosis
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Reduced renal perfusion

Increased renal perfusion
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There are differences between renovascular hy-
pertension pathophysiology caused by stenosis in one
kidney and two kidneys. Two of Goldblatt’s model ex-
periments explained it (Figure 1). The first model is two
kidney — one clip hypertension. Stenosis of artery re-
nalis happens only on one side and kidney contralateral
is still intact. This condition will increase renin activity
that stimulates the production of angiotensin II. Angio-
tensin II is a potent vasoconstrictor. So, in this stage,
the hypertension is renin-angiotensin dependent. In-
creasing of angiotensin I will stimulate the adrenal cor-
tex to release aldosterone that causes sodium and water
retention. Salt and water retention results in a decline
in renin production. At this stage, hypertension is vol-
ume dependent. On another side, kidney contralateral
will increase the excretion of sodium (pressure natriure-
sis) and prevent the occurrence of overload syndrome.
In the two kidney — one clip model, administration of
Angiotensin-Converting Enzyme inhibitors (ACEI)
will give a significant hypotension effect because there
is hyperreninemia condition. The second experiment is
one kidney one — clip hypertension. Renal arteries are
experiencing stenosis bilateral or unilateral stenosis in a
solitary kidney. In this condition, hypertension occurs
because no diuresis pressure and natriuresis pressure is
resulting in salt and air retention rapidly (volume ex-
pansion). This condition gives rise to feedback on bar-
riers to renin production, so generally, renin levels be-
come normal or low. Therefore in the one kidney - one
clip hypertension model, the administration of ACEI,
does not have a hypotensive effect [8].

Unilateral renal artery stenosis
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Fig. 1. Goldblatt hypertension models [7].

Correcting RAS will restore blood pressure into
normal values. However, in some cases, blood pressure
still increases, while plasma renin and aldosterone lev-
els begin to decline into normal value. So that at the lat-

er stage, the correction of stenosis is not able to restore
blood pressure. It is because there are already renal tu-
bular atrophy and extensive interstitial fibrosis due to
a prolonged state of hypoperfusion. Likewise, in the
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contralateral kidney, a long period of intraglomerular
hypertension may cause proteinuria and glomeruloscle-
rosis that result in extensive damage to the nephrons.

Diagnosis. Clinical manifestations of RAS are
often asymptomatic and are found incidentally during
general check-ups. RAS needs to be suspected in chil-
dren, adolescents, young women, men with atheroscle-
rosis risk factors (smoking or having dyslipidemia), and
a history of vascular occlusions, such as coronary heart
disease, stroke, peripheral vascular occlusion, and aor-
tic aneurysm abdominal if they suffer from hyperten-
sion [9]. Signs and symptoms of RAS are usually not
specific and are often associated with target organs that
are affected by hypertension. Headache, changes in
consciousness, blurred vision, and vomiting are com-
mon symptoms. ARAS can be asymptomatic or can
manifest and cause hypertension, ischemic nephropa-
thy, or both. To diagnose RS, from the anamnesis we
can get information such as;

e Abrupt onset of hypertension with fast
progression from mild to severe,

e The onset of HT<30 years without familial
history of severe HT >55 years,

e Hypertension w/ recurrent pulmonary edema,

e Resistant hypertension with 3 or
antihypertension drugs in optimal dose,

more

e Hypertension with worsening of renal function
after ACEI or Angiotensin Receptor Blocker
(ARB) therapy,

e Hypertension with a history of occlusive

occlusive vascular disease, abdominal aorta
aneurysm [3].

Hypertension that cannot be controlled with drugs
will disrupt the function of both kidneys due to a lack
of blood supply (ischemic nephropathy). In some pa-
tients, acute pulmonary edema can occur due to sudden
heart failure in the left ventricle. FMD does not cause
ischemic nephropathy or pulmonary edema [4].

From physical examination to the diagnosis of RAS,
abdominal bruit, pain in the flank area, retinopathy, and
pulses deficit are commonly found. Abdominal bruits
found in the epigastrium or upper quadrant are impor-
tant diagnostic features. From laboratory results, it can
be found that hypokalemia is caused by increased renin
activity (secondary aldosteronism) and increased serum
creatinine levels caused by ischemic nephropathy [2].

The gold standard diagnostic tool for the diagnosis
of RAS is the arteriography of artery renalis. Arteriog-
raphy can show atherosclerotic characteristics and the
location of RAS. Arteriography is needed if the patient
will undergo angioplasty and stent placement. The limi-
tations of renal arterial arteriography are an expensive
and invasive procedure. Arteriography also does not
provide information about the functional significance
value of the lesion. Because of these limitations, other
more new examination modalities have been developed
including captopril renogram, renal ultrasonography
(USG renal), renal Doppler ultrasonography (USG
Doppler), magnetic resonance angiography (MRA),
computed angiographic tomography (CTA). The sen-
sitivity, specificity, advantages, and limitations of every

vascular disease: CAD, stroke, peripheral modality are described in Table 1.
Table 1
Modalities to Diagnose Renal Artery Stenosis
Modality Sensitivity Specificity Advantages Limitation
Arteriography Gold standard Gold evaluate the characteristic expensive, invasive, does
standard of RAS not provide a functional
significance value of the
lesion
Captopril 79% 82% evaluate GFR and renal lack of anatomical info
Renography perfusion
USG Renal/ 82-98% 62-99% easy to be found in many d quality of imaging in the
Doppler health facilities obese patient and depends on
operator skills
CTA 86% 94% detect stenosis that can’t | use iodine as contrast media
detect with USG (nephrotoxic)
MRA 88% 88% can detect small stenosis, | Not readily available in many
direct visualization of renal health facilities
artery without contrast
media, evaluate blood flow
velocity, GFR, and renal
perfusion
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Captopril renogram is a screening modality with a
nuclear technique that aims to evaluate the GFR and
perfusion of each kidney. Patients should be well hy-
drated before the examination. Captopril 25-50mg was
given to inhibit angiotensin I conversion to angiotensin
II. In the process, the patient is monitored with a gam-
ma camera. Blood pressure and pulse are monitored ev-
ery 15 minutes for 1 hour. Captopril will cause efferent
vasoconstriction to disappear and reduce intraglomeru-
lar pressure resulting in decreasing in GFR. The results
of the examination can be interpreted as renovascular
hypertension if there is a decrease in GFR in the arter-
ies undergoing stenosis [10].

Renal ultrasonography can measure kidney size
and structure, while USG Doppler can assess abnor-
malities of renal arterial blood flow. USG Doppler is
an examination that is easily found in various health
facilities compared to other modalities. The diagnosis
of RAS can be established through USG Doppler by
assessing the renal-aorta ratio (RAR) and peak systolic
velocity (PSV) (Table 2).

Table 2
USG Doppler to assessing Renal Artery Stenosis [12]
Stenosis Degree PSV RAR
Normal < 180 cm/s <35
<60% > 180 cm/s <35
>60% > 180 cm/s >3.5
Occlusion No flow can’t be assess

RAS can be enforced if the degree of stenosis is
more than 60% [11]. From USG Doppler, we can also
calculate Resistance Index (RI) as a prognostic value
when RAS is to be revascularized. RI > 80 indicates no
benefit after revascularization.

CTA is an imaging study to visualize arterial anat-
omy. The disadvantage of CTA is the use of iodine con-
trast media that is nephrotoxic to produce 3-D imaging
of the kidneys and blood vessels. MRA is a non-invasive
technique that can show vascular anatomy and physi-
ological information from renal function. MRA can vi-
sualize arteries directly without contrast agents, blood
flow rates, GFR, and perfusion. CTA and MRA can
detect small levels of stenosis from renal Doppler ultra-
sound. The American College of Radiology Association
recommends MRA or CTA as a supporting modality for
normal kidney function. In patients with kidney disor-
ders, the modalities chosen are Dopper USG or MRA,
followed by a captopril renogram [13].

Because unclear signs and symptoms and examina-
tions to prove the presence of RAS are very expensive
and are also not always available in all health facilities,
screening to look at the possibility of RAS is necessary.
Screening should be done in groups of hypertensive pa-
tients who have a history and clinical features with sus-
picion of a RAS, such as:

1. The low index of clinical suspicion

e Borderline and mild hypertension without

hypertensive target-organ damage

2. Moderate index of clinical suspicion
e Severe hypertension ( diastolic blood pressure
(DBP) > 120 mmHg)

e Refractory hypertension to standard therapy
(excluding ACEI and ARB)

e Onset hypertension < 20 years or > 50 years
e Hypertension with abdominal or flank bruit

e Moderate hypertension (DBP > 105-120
mmHg) in patients with evidence of occlusive
vascular disease in the abdomen or the legs, and
patients with a serum creatinine

3. Ahigh index of clinical suspicion
e Severe hypertension with either progressive
renal insufficiency or refractoriness to standard
treatment, especially in patients with evidence
of occlusive vascular disease in the abdomen or
legs
e Accelerated or malignant hypertension

e Hypertension with a recent elevation of serum
creatinine induced by an ACEI (13)

Management and Therapy. RAS requires serious
and immediate management because it has the poten-
tial to be cured by eliminating the underlying cause of
renal artery stenosis. The goal of RAS therapy is to re-
duce morbidity and mortality due to increased blood
pressure, prevent the progression of renal artery ste-
nosis which can cause a decrease in kidney function,
prevent cardiovascular target organ complications that
are detrimental, and reduce the likelihood of recurrent
pulmonary edema. Pharmacological therapy with anti-
hypertensive drugs can control hypertension but does
not affect the progression of the lesions. Therefore sub-
sequent RAS management is carried out by revascular-
ization.

Three therapeutic modalities can be chosen in the
management of RAS; pharmacological therapy by ad-
ministering antihypertensive drugs, revascularization
with percutaneous intervention, and surgical interven-
tion. These three therapeutic modalities are not inde-
pendent but can be combined. Several factors must be
considered in choosing which therapeutic approach to
be used [14]. Each therapeutic modality has its advan-
tages and disadvantages.

Pharmacological Therapy. Pharmacological thera-
py for renovascular hypertension does not differ con-
siderably with essential hypertension. Sometimes, a
combination of several types of antihypertensive drugs
is needed to get optimal blood pressure control. By its
pathophysiology, first-line therapy recommended are
agents that inhibit the RAA system such as ACEI or
ARB. If the blood pressure target has not been reached,
Calcium Channel Blocker (CCB) or diuretic can be
given. The recommended blood pressure target is be-
low 140/90 mmHg or below 130 / 80mmHg for patients
with chronic kidney failure (CKD) and diabetes. Spe-
cial attention must be considered if we want to give an
ACEI or ARB. Both of these drugs are options for uni-
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lateral stenosis with functioning contralateral kidney.
Conversely, the administration of ACEI or ARB is con-
traindicated in bilateral renal artery stenosis, unilateral
stenosis with contralateral renal dysfunction, or a single
kidney with renal artery stenosis because it can cause
deterioration of renal function and acute renal failure.
Acute kidney failure occurs because ACEI generates a
loss of glomerular transcapillary filtration pressure as a
result of the dilation of efferent arterioles through an-
giotensin 11 blockage [15].

Van de Ven et al. conducted a study on 108 hy-
pertensive patients with a high risk of RAS. All patients
received two weeks of ACEI therapy. There was an in-
crease in serum creatinine more than 20% in 52 patients
with severe bilateral RAS. However, this increase in se-
rum creatinine is always reverted after the use of ACEI
stop [16]. Therefore it can be concluded that increasing
serum creatinine induced by ACEI is a very sensitive
parameter to bilateral RAS in high-risk groups [17].
Long-term studies of more than 6-24 months investi-
gation in small numbers of patients, show ACEI is an
effective medication in reducing or normalizing blood
pressure and does not lead to decreased kidney size and
function [18].

CCB is a vasodilator that affects the afferent ar-
terioles. CCB increases GFR and reduces serum cre-
atinine. CCB does not change the excretion of micro-
albumin in the urine. In RAS patients, this drug does
not decrease renal function like ACE inhibitors. Other
pharmacological therapies are beta-blockers. Beta-
blockers are also useful in reducing blood pressure be-
cause their work that inhibits renin secretion, but the
risk of decreasing GFR in the stenotic kidney still oc-
curs. Diuretics can be used in resistant hypertension but
are generally not very effective.

Revascularization with Surgical Intervention. Vari-
ous types of revascularization surgery techniques that
can be done include unilateral nephrectomy, partial
nephrectomy in segmental hypoplasia and stenosis in
the branches of the renal artery, endarterectomy, in situ
aortorenal bypass, alternative bypass, atherectomy, and
extracorporeal microvascular reconstruction and auto-
transplantation for stenosis in the renal artery branches.
The revascularization surgery technique chosen de-
pends on the location, extent, and severity of the lesion
in the renal artery. Some cases are recommended for
immediate revascularization with surgery such as exten-
sive cases to segmental arteries FMD with microaneu-
rysms, multiple ARAS in the ventral branch, and ARAS
which at the same time requires aortic reconstruction,
for example in patients with aortic aneurysms or severe
aortoiliac occlusion. For ostial atherosclerotic lesions,
aortorenal endarterectomy and bypass aortorenal can
be performed. Grafts for FMD lesions can be harvest-
ed from the hypogastric artery. Aortorenal vein bypass
grafts can also be done for atherosclerotic lesions and
fibromuscular lesions.

In the last decade, percutaneous intervention has
begun to replace surgery. This is because the percuta-

neous modality provides a less invasive and more ac-
cessible to implement with same or more therapeutic
benefits. Percutaneous angioplasty and stenting have
become a standard approach in several countries. This
is why surgical revascularization declines dramatically.

Revascularization with Percutaneous Intervention.
Percutaneous intervention can be carried out as balloon
angioplasty with or without stenting. Dotter and Judkins
first introduced percutaneous Transluminal Renal An-
gioplasty (PTRA) in 1964 and was later developed and
modified by Gruntzig et al. in 1978. Since the first in-
troduced, PTRA received widespread attention. PTRA
has advantages in the absence of general anesthesia and
shorter hospital stays. There are many reports of the
success of PTRA procedure, even some of them suggest
PTRA as an initial RAS management [19].

PTRA Balloon Angioplasty. PTRA is the treatment
of choice in FMD cases to reduce blood pressure and
prevent the worsening of ischemic nephropathy. The
success rate of this technique reaches 85-100%, where
55% of patients can be cured and 40% have improved
significant blood pressure control. The incidence of re-
current stenosis after PTRA is also quite low (5-10%)
in the first year after revascularization [20]. In ARAS,
the success of PTRA is less than FMD. This is because
stenosis due to atherosclerosis is more rigid lesions so
the higher tendency of the arteries to return to their ini-
tial form (elastic recoil). The risk of arterial dissection is
also high in ARAS [17].

PTRA with Stenting. The approach of PTRA fol-
lowed with stenting started when failure rates and re-
stenosis rates after PTRA procedure are high. The in-
stallation of a stent can ensure the stenosis part does
not collapse after dilatation using balloon angioplasty.
At first, stents used a simple stainless-steel coil, but in
1969, Dotter introduced metallic stents for intravascu-
lar use. Since then, there have been many various types
of stents, both in terms of material and design.

Angioplasty with stenting is the recommended
treatment option in ARAS cases. Several studies have
shown that there is a significant reduction in blood
pressure after stenting in ARAS patients [17]. However,
renal dysfunction as a stenting adverse event has been
found in several studies. The worsening kidney function
is suspected because of atheroembolism. Atheroembo-
lism happens because the stent that is placed tears the
atheroma plaque so that microembolism is released.
Microembolism clogs the microcirculation at the bot-
tom of the stent and causes a significant decrease in
kidney function after stenting. Renal dysfunction from
embolism may manifest in several weeks to months af-
ter the installation of stents. Atheroembolism is often
mistaken with kidney damage because of the contrast
material used during the procedure. This adverse event
can be prevented by installing an embolic protection
device distal to the lesion. Embolic protection devices
installed at the bottom of the lesion before stenting are
expected to capture lost debris during the installation
of stents so that they can help reduce the risk of athero-
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embolism. Malposition, migration, embolization of the
stents, and difficulties in pulling the balloon from stents
are also limitations of this technique [18].

Pharmacology and Revascularization comparison
therapy. Until now, the most superior therapeutic mo-
dalities in the management of renovascular hyperten-
sion caused by RAS are still under debate. There are
several randomization studies that compare the effec-
tiveness of therapy with revascularization and pharma-
cological therapy alone, including:

1. Essai  Multicentrique = Medicaments  vs.
Angioplastie (EMMA)
2. Scottish and Newcastle Renal Artery Stenosis

Collaborative Group (SNRASCG)

3. Dutch Renal Artery Stenosis Intervention

Cooperative (DRASTIC)

Angioplasty and Stenting for Renal Artery

Lesions (ASTRAL)

5. The Benefit Stent Placement and Blood

Pressure and Lipid-lowering for The Prevention

of Progression of Renal Dysfunction Caused by

Atherosclerotic Ostial Stenosis of The Renal

Artery (STAR)

Nephropathy Ischemic Therapy (NITER)

. A Randomized, Multicenter, Prospective Study
Comparing Best Medical Treatment Versus
Best Medical Treatment Plus Renal Artery
Stenting in Patients with Hemodynamically
Relevant Atherosclerotic Renal Artery Stenosis
(RADAR)

8. Cardiovascular Outcomes
Atherosclerotic Lesions (CORAL)

From the studies, there are two most extensive
studies ASTRAL (2009) with 850 subjects and CORAL
(2014) with 950 subjects. The ASTRAL study did not
show any significant differences in blood pressure con-
trol between the two groups [15]. CORAL compares
the results of stenting with pharmacological therapy in
ARAS cases. In the group that received stent placement,
a significant reduction in blood pressure was found, but
this therapeutic modality did not reduce cardiovascular
events [21].

From the meta-analysis of the eight studies, there
were no significant differences in the increase of serum

in Renal

References:

creatinine and the incidence of cardiovascular also re-
nal complications [22]. However, there are significant
differences in increasing diastolic pressure and reducing
the amount of antihypertensive medication in the stent-
ing group compared to pharmacological therapy only.
Overall, the results of the meta-analysis show that the
benefits of revascularization for patients with RAS are
still limited [22].

Prognosis. Renovascular hypertension is hyper-
tension which has the potential to be cured by removing
the underlying cause of RAS. The retrospective study
reported that the mortality rate is 30% in 3 years and
35% in 5 years due to cardiovascular events and strokes.
However, in patients with end-stage chronic kidney
failure, the survival rate is decreased, 18% in 5 years and
5% in 10 years [7].

Conclusion. Renovascular hypertension is the
most prevalent secondary hypertension. It is commonly
caused by the presence of RAS. ARAS and FMD are
the most common causes of RAS. Early diagnosis is
necessary because this disorder has the potential to be
cured by eliminating renal artery stenosis. Renovascular
hypertension has non-specific signs and symptoms, so
screening the populations at risk is recommended. The
gold standard examination is to prove the presence of
RAS is by arteriographic examination. Other newer ex-
amination modalities include captopril renogram, USG
renal, USG Doppler, MRA, and CTA. Until now, three
therapeutic modalities can be selected in the manage-
ment of renovascular hypertension; pharmacological
therapy through the administration of antihypertensive
drugs, surgical intervention, revascularization with an-
gioplasty with and without stenting. The renovascular
hypertension prognosis is quite good, except in patients
with end-stage chronic kidney failure.
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Abstract. Despite recent advances in nephrology, the problem of inhibition of progression of chronic
kidney disease (CKD) remains to be completely unresolved. According to current medical statistics,
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CKD patients are at high risk of thromboembolic events and bleeding. Uremic toxins, anemia, as
well as hemo- and peritoneal dialysis affect blood clotting, platelet function and platelet interaction
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The delicate balance between the risk of thromboembolic complications and bleeding is a critical issue
for CKD patients.

The current pharmacological market offers a wide range of antiplatelet agents and anticoagulants.
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antiplatelet agents in the treatment of CKD patients as well as the prospects for further research.
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1.0. Aynap', I.C. Muxaoiiko?

AHTI/IKOEII‘yJIﬂHTHa TAa aHTHArperanTHa Tepaniﬂ XBOpPHX
Ha XPOHIYHY XBOPOOY HHPOK
MY «Inctutyt Hedpoaorii HAMH Ykpainu», M. Kuis, Ykpaina

2JIBH3 «IBaHo-®paHKiBChbKMIi HALIIOHAIBHUI MEAUYHMIA YHiBEpCUTET», M. IBaHO-DpaHKiBCbK, YKpaiHa

Pe3tome. Hezsadxcarouu na docsenenns neghpoaoeii, npobaema 2aibMy8anHs npoepecys8ants XpoHIiYHOI X60poou
Hupox (XXH) 3asruwaemocs He supiuwenor. 3a cmamucmuyHUMyu 0aHUMU, HA XPOHIUHY XEOPOOY HUPOK XEOPIMb U0~

raimenuwe 10 % dopocroeo nacenenms ceimy.

Tlauienmu 3 XXH maroms nidsuuwenuii puzux 6UHUKHEHHS mpomb0emboriuHux YCKAa0HeHb ma Kpogomey. Ype-
MIYHI MOKCUHU, AHEeMIsl, @ MAKOMIC 2eMO- Ma NepUMOHeanbHull 0ianiz 6NAUBAIOMb HA 320PMAHHS KPO8i, (PYHKYiH0 mpoMm-
boyumie ma e3aemodito mpomboyumis i3 cyournHoro cminkoro. Y xeopux na XXH I1-1lla cm. pusux mpomboemboriunux
yekaaonens 30invuyemocs y 2,5 pasie, a I116-1V em XXH — y 5,5 pasie.

Xumkuil 6aranc miye puzuKom UHUKHEHHS MpomMOoemooriuHux nodili ma Kposome4 € CKAAOHON NPOOAEMOIO Ni-

Kkyeanusa nayicumie 3 XXH.

Dapmakonoeiunuili pUHOK NPONOHYE GEAUKY KiNbKICMb PIBHOMAHIMHUX AHMUAZPELAHMHUX | AHMUKO0ARYASHIMHUX

AiKapevkux 3acoois.

1[s poboma npucesuena ananrizy 0oyinbHicmi 3acmocy8anHs, nepesae ma HedoNiKi8 yux AiKapcoKux 3acobie 04s

Aikysanus xeopux Ha XXH.

KnrouoBi ciioBa: xpouiuna xeopoba Hupok, eemocmas, mpomooemooivHi YCKAAOHEHHSA, AIKYBAHHS, aHmuazpe-

canmu, aLmukKoazyasaHmu.

Bceryn. Xponiuna xBopo6a Hupok (XXH) € rio-
0anpHOIO TIpOOJIEeMOIO OXOpPOHU 3100poB’d. HasBHa
XXH Mae HeBOMHHO IpOrpecyloumnii nepedir,3HauHoO
MiABUILYEYACTOTY JIETaJbHUX HACIIAKIB He3aJIeXKHO
BiJ IpUYMH 3arajoM, i 0COOJIMBO BiJ KapAioBacKyIsIp-
HUX yCKJIagHeHb 30KpeMa. XXH 306i1bl1ye TpUBaAIICTh
nepeOyBaHHSI B CTallioHapi, MOTipIIyE SIKiCTh KUTTH,
NoTpeOy€e MOXUTTEBOTO CHOCTEPEXKEHHS 1 JIKYBaHHS.
XXH 3aiimae 3-te micue micasgs CHIJly i mykpoBoro
nIiabeTy 3a KibKIiCTIO BTPAauy€HMX POKiB KUTTSA 4depe3
rnepemgyacHy cMepTHicTh [1].

IMaumienTu 3 XXH MatoTh nigBuIilieHU pU3UK BU-
HUKHEHHSI TPOMOOEMOOIIYHUX YCKJIagHEHb Ta KpO-
BOTEYi. YpeMiuHi TOKCMHM, aHeMisl, a TaKOX METOAU
HUPKOBOI 3aMiCHOI Teparii BIUIMBalOTh Ha 3ropTaHHS
KpOBi, (byHKIIiI0 TPOMOOIIUTIB Ta B3aEMOIi10 TPOMOO-
LIUTIB i3 cymnHHOW0 cTiHKoo [2]. ¥V xBopux Ha XXH
II-I1la ct. pusuk TPOoMOOEMOOJIYHUX YCKIaTHEHb
30IBIIYETHCS Y 2,5 pa3u, B Tol vac sk y pasi 1116-1V
cr XXH —y 5,5 pasis [3].

PiBeHb  mEepBUHHOIO/BTOPMHHOTO  BEHO3HO-
ro TpoM003y 3a IIBUAKOCTI KIyOOUKOBOI (pinmbTpairii
(LLIK®) 60-89 mn/xB. ctanoButh 0,7/1,2, a 3a LIIKD
15-59 mn/xB. — 2,0/2,5 mnopiBusiHo 3 0,6/0,8 Ha 1000
0ci0 y maiieHTiB 6€3 HUPKOBOiI HEIOCTATHOCTI [4].

Muxanoiiko Ipuna CrenaniBHa
iralisn@gmail.com

3a HasiBHOCTI XXH nmocsirHeHHs OajlaHCy MiX pU-
3MKOM BUHUKHEHHS TPOMOOEeMOOIIYHMX MOl Ta Kpo-
BOTEY € HEMPOCTUM 3aBIAHHSIM 3 HACTYITHUX MPUYUH:
MalieHTH i3 TepMiHanbHOW0 cTagielo XXH sk mpaBu-
JIO BKJIIOYAIOTHCS O KOHTPOJBOBAHUX pPaHIOMi30Ba-
HUX JOCTiIXEeHb, TOMY Majo JAaHUX PO e(PEKTUBHICTh
i 0e3mneKy aHTMKOAryIsIHTIiB Ta aHTUATPEraHTiB y LIUX
XBopuX [6]; BimcyTHi mkamu TpoMGOeMOOIIYHOIO Ta
reMopariyHoro pu3mKy, ki 0 aneKBaTHO BU3HAYAIM iH-
JABITyaIbHUN pyu3KK [7]; iCHYIOTh (papMaKOKiHETHYHI
Ta (papMaKkogMHAMIYHiI 0COOIMBOCTI, TTOB’A3aHi 31 3HU-
keHHaM TK® Ta B3aeMomi€Io 3 iHIIMMM JIiKapChbKUMU
3acobaMu, 1110 BUMAarae iHauBigyamizaiii mpu3HauYeHHS
Ta KOPUTYBaHHS TePalieBTUYHOI 1031 aHTUKOATYJISIHTIB
Ta aHTUarperanTis [8, 9]; HeMae eaMHOI IYMKHM ILOAO
peKOMeHallili 3 BUKOHAaHHSI aHTUKOATyJISTHTHOI Ta aH-
THarperaHTHoi Teparii, ocoonuBo aass XXH IV-V cr.
[10].

CyuacHuit ¢apMaKoJOTiUHUI PUHOK IMPOITOHYE
0araTo pi3HOMaHITHUX aHTHArperaHTHUX i aHTUKOAary-
JISHTHMX 3ac00iB. VY 1ii1 poOOTi MU IpoaHasizyBaiu
ix mepeBaru i HegoOdiKM y JiKyBaHHI xBopux Ha XXH,
BUKOpHcTOBYIouUM Kiacudikaiito ATC (Anatomical
Therapeutic Chemical classification system) mikap-
ChKUX 3aC00iB.

EdexTuBHiCTh 3aCTOCYBAHHSA AHTHATPETAHTIB Y
xBopux Ha XXH (ATC-mudp B01A). Y 2013 poui 6y
ony6aikoBaHuit KokpaHiBCbKUI1 OTJISIA MIPUCBSIYESHU
3aCTOCYBAaHHIO aHTHArperaHTiB y xBopux Ha XXH. Jla-
HuUil orngan BkiIo4yaBS0 mociimkeHb (27 139 yyacHu-
KiB). 44 nocmimxeHHs (21 460 yyacHMKIB) MOpiBHIOBA-
JIM aHTUATPEraHT 3 IJ1ale0o i micTh JocIimKeHb (5679
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Y4YaCHMKIB) 6e3MnocepelHbO MOPiBHIOBAJIU OAWH aHTU-
arperaHT 3 iHIKUM. Y MOPiBHSHHI 3 T1alle00 aHTUuarpe-
TAaHTU 3HUXYBAJIU PU3UK TPOMOOEMOOJIYHUX MOl
(28 mocnigxenn; 0,87,95% 10,76 - 0,99),cepueBo-cy-
JUHHY cMepTHicTh (19 pocmimxens; 0,89, 95% 110,70-
1,12). AHTHArperaHTHi npenapatu MiABUILYIOTh PUSUK
BeJIMKUX KpoBoted (27 mociimxkenn; 1,33, 95% J1 1,10
10 1,65) i He3HauHUX KpoBoTed (18 mocmimxens; 1,49,
95% M1 1,12-1,97). MeTta-perpeciiiHuii aHali3 He MO-
Ka3aB BiIMiHHOCTE! y BiIHOCHI KOpUCTi a00 MIKOAL
Bill JIiIKyBaHHSI 3a TUIOM aHTUArperaHTta (pU3uK 3a-
rajJbHOI CMEPTHOCTI, iH(papKTy MioKapaa abo BeJIUKUX
KpoBoTeu) abo cragiero XXH. HasiBHi oOMexeHi naHi
JUIS. IPSIMUX TOPiBHSIHb AHTUATPEraHTiB [JIs1 EPBUH-
HOI NpodinakTuKu abo pusuky nporpecyBaHHss XXH.
ABTOpHY ALK BUCHOBKIB, 1110 aHTUArperaHTHi 3aco-
OU 3MEHIIYIOTh BAHUKHEHHS TPMOOEMOOTiYHUX MO
y xBopux Ha XXH, ajne 30i1bIIyIOTh BEJIMKi KPOBOTEYi.
Pu3uku MOXyTbh nepeBUILIYBATU KOPUCTH Cepell JIIoAeH
i3 HU3bKUM PiBHEM PU3UKY PO3BUTKY CEPLIEBO-CYANH-
Hux noniil.IToTpiOHiI nochiaXeHHs, SKi MOPiBHIOIOTh
OIMH aHTHUATrPEraHT 3 iHIIUM, 100 BU3HAYUTU Haii-
Kpalle JiKyBaHHs 1 xBopux Ha XXH 3 meToto mpo-
dinakTku TpomGoemMob0TiuHMX moxiit [11].

Y 2012 poui 6yB onyosnikoBaHuii KokpaHiBCbKUI
OLJISII MPUCBSAYEHUN BUBYEHHS €(PEKTUBHOCTI JIiKy-
BaHHS Ta JOULUIBHOCTI 3aCTOCYBaHHS MEHTOKCUDiTiHY
(pentoxifylline) y xBopux Ha giabeTuuHy Hedpormariio
(AH). Le#t cucremaTuyHuil orjsim BkJo4yaB 17 mo-
CIiIXXeHb, B IKUX B3sIM ydyacTb 991 xBopux. ocni-
JUKeHHST mpoBoauiuck y Kurtai (m’ITh JOCTiAXEHB),
Mexkcuili (yotupu nociigkeHHs), Icnmanii (Tpu mo-
chnimkeHHs), Itanii (aBa gocnimxeHHst), TypeuuuHi,
bpaszwuaii ta IpaHi (1o omHOMY JOCTIIKEHHIO Y KOXHIii
KpaiHi) Ta € penpe3eHTaTUBHUMU IS IIMPOKOTO KoJjia
pacoBUX, KyJIbTYPHUX Ta COLiaJIbHUX IpyIl. Pe3ynbratu
BUSIBWIM, 110: y TOPiBHSHHI 3 mialebdo, meHTokcudi-
JIiH 3HUXYE PiBEHb KPEATUHIHY, MiKpOaIbOyMiHypito
Ta 9BHY mpoTeinypito y nauieHTiB i3 JIH. IleHTokCcu-
GiJiH He BiApi3HSBCS Bif Male6o 1oa0 MOJiNIeHHs
KJlipeHCcy KpeaTuHiHy. OmHakK OibIIiCTh AOCTiAXKEHb
OyJIM TIOTaHO 3apEECTPOBAHi, HEBEJIUKiI Ta METOIOJIO-
rivHo HeBpaaii. Jloka3iB Ha MiATPUMKY 3aCTOCYBAHHS
neHTokcudininy mis JIH O0yiao HegocTaTHBO IJISI pO3-
poOKM peKOMEeHAAlliil o0 MOro 3aCTOCYBaHHS y Uil
nomynsauii mamieHTis [12].

VY 2019 poui 6yB nmpoBeneHUIl CUCTEMHU MeTa-
aHajli3 MPUCBSYEHUI BU3HAYEHHIO €(PEKTUBHOOCTI
aHTUarperaHtHoi repamnii y xsopux Ha XXH. Cucrema-
TUYHUI OLJISI Ta METa-aHaIi3 MoKa3as, 110 aHTHUAarpe-
TaHTHa Teparis NPU3BOAUTH 1O 3HAYHOTO 3HWXKEHHS
(Ha 15%) pO3BUTKY BEJMKUX CEPLEBO-CYIMHHUX IMO-
Nl i HE3HAYHOTO 3HUXEHHSI MPOTEiHYpil, MOPiBHSIHO
3 miauedo abo rpynor KOHTPOJ0 3 0a30BOIO Tepalli-
e1o0. 15 xsopux Ha XXH IV-V ct.aHTHarperanTHi 3a-
cobu Maifxke BIBiYi 3MEHIIWIM IIAHCU HA MOPYLIEH-
Hs cynuHHoro noctymy. Lli cipusitnusi edpextu Oyau
JOCSTHYTI LiHOIO 3HAYHOTO 30UIbIIIEHHS YCKJIaAHEHb
KPOBOTEUEI0, BKIIOUYAIOUM BEJIMKi Ta HE3HAYHI KPOBO-

Tedi. OnHaK YMCTUI aOCONMIOTHUI eeKT MmoKasas, 110
KOPHUCTD TiepeBaxkae pu3MK KposoTeui [13].

AcnipuH (aspirin) — aHTUAarperaHT, KWl Haii-
Oinpir yacto BUKopucToByeThes npu XXH. Bin npu-
rHiuye HHOTI'-1 i 3MeHI1ye BUpPOOJIEHHSI TPOMOOKCAHY
TpoMboLMTaMU. AHTUTPOMOOIIUTAPHUI edeKT aumi-
punamony (dipyridamole) onocepeakoBYEThCS 3a J0-
noMorolo iHrioyBaHHs ¢docdoniecrepasu. dumnipuaa-
MOJI — C1a0KUil aHTUarperaHTuit 3acid ta ioro edek-
TU TIOCWIIOIOTHCS MPU ONHOYACHOMY 3aCTOCYBaHHI 3
HU3bKOIO 103010 acmipuny [14].

Hunocrazon (cilostazol) — e HoOBU iHriGiTOP
docdoniecrepasu, kUit iHrioye arperaiito TpoM0o-
LIMTiB, iHAYKOBaHY KOJIareHOM i MokKpallye (yHKIito
eHaoTeliabHuX KiiTUH. Luinoctazon € MOTYy>XHUM
AHTHUATPETAHTOM i IOTr0 MPU3HAYEHHS MOXe OYTU 0CO-
061MBO fOopeyHUM y xBopux Ha XXH, y gakux nucyHk-
il KJITUH €HIOTENil0 MPU3BOAUTH OO TMOPYIIEHHS
aHTUTPOMOOTEHHOT aKTMBHOCTI cynrHHOI cTinku [13].
Y 2018 poui 6ynu omy0siKoBaHi pe3yabTaTh KOTOPT-
HOTO JOCJIIXEeHHS, SIKe BUBYAJIO BIUIMB IIUJIOCTA30JTy
B KOMOiHallii 3 iHri0iTOpOM aHTiOTEeH3MHIIEPETBOPIOIO-
yoro pepmenty (IAIID) abo 6Gio0KaTOpPiB pelenTOpiB
anrioteHsuny I1 (bPA) Ha ¢yHKIliOHAIbHI TOKa3HUKHA
HUpoK. B pocriimkeHHs1 Oyao BkiaodyeHo 5505 mami-
enTiB 3 XXH I-II cr. 3 vacom IIIK® 3HmxkyBamacsa y
OiNBIIOCTI MALIiIEHTIB, ajleé 3HUXEHHS 0yJIO JOCTOBIPHO
MEHIIUM Yy Mali€HTIB IPYNU, IO OTPUMYyBajla IUIO0C-
ta30:1(0,80; 95% M1 0,66-0,98), 1110 1a10 MOXJIUBICTh
JNOCHiAHMKAM 3pOOUTU BUCHOBOK, IO JiKyBaHHS LIU-
JocTtazojioM B moenHaHHI3IAII® a6o BPA ramemye-
nporpecyBaHHsaXXH [15].

CyvacHi acmekTu 3acTocyBaHHs Hedpakuio-
HoBaHoro renapuny (H®I'), HU3bKOMOJEKYJISAPHUX
renapudis (HMI') Ta remapunoimiB y XBOpMX Ha
XXH (ATC-umucdp BO1AB). Y munynomy HOT 6ynu
aHTUKOATYJSSHTaMU BUOOpPY Mg mauieHTiB i3 XXH
yepe3 He3aJexHicTh ix mo3yBaHHs Big IK®. On-
Hak cborogHi HMT i remapuHoiaM 3HaAYHOIO MipoIO
3aMiHuiu BukopuctaHHs H®I depes MeHIly Kiib-
KiCTh BUMNAJKiB TPOMOOUUTOIEHII Ta KpOBOTEY. Y 3a-
3HAYEHUX TMpernapaTax YCHIlIHO MOEAHYIOTbCS TakKi
edeKTH 9K aHTUTPOMOOTUYHUIA, AHTUKOATYJISTHTHU A
i mmigo3HmXyounii BTiM, gk i B HOI'. OgHak umMm
AHTUKOATYJSTHTAaM MPUTAMAHHUNA TaKOX PSI iHIIUX
BaXXJIMBUX BJIACTUBOCTEH, SIKi BUTITHO BiPi3HSIOTH iX
Bin HOT [16]. MonudikyBaHHSIM MOJIEKYISIPHOI Ma-
CUMOSICHIOIOThCAHU3bKUN 3B’930Kk HMI' 3 ennmoreni-
€M CyIUH, OiiKamu 11a3mu (¢pakrtopom Binnedbpanaa,
GiOpOHEKTHHOM, IiKOMpPOTeiHAMU) i TpOMOOLUTAp-
HUM aktopoM 4, ToMmy Ha Binminy Bigx HOT, HMT
3HAYHO JOBIIE UMPKYJIIOOTh B KPOBi i BUKINUKAIOTh
Ginpimuii antutpomboTuunmuii edpexr [17]. He meHm
BaXJIMBi i MpoTU3anaiabHi edeKTU LUX Mpemnaparis:
npsiMe MPUTHIYEHHS elacTa3u i TKAHUMHHUX MakKpo-
(ariB, rarbMyBaHHSI XeMOTaKCUCY HEUTpodifiB, ak-
TUBHOCTI MieJoNepoKCcuaa3u, Ji30COMaJbHUX MPO-
Tea3, BUIbHUX paaukaniB, dyHkuii T aiMbouuris i
koMiiemeHTa [18].
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Cnpusie mmpokoMy 3actocyBaHHio HMI i re-
MapMHOIIB B KJiHiKaX TaKOX iX aHTUMIiTOT€HHa i
aHTunpoJidepaTBHA Ais HA rIaaKOMs3eBi KJIITUHU
CYIIVH, 3JaTHICTh 3HMXYBAaTU B’SI3KiCTh KpoBi. [HIIIa
iX sIKicHa BiAMiHHiCTb MOJSITA€ B TOMY L0 MPU Mif-
IIKipHOMY BBEIE€HHI B HU3bKUX i MOMipHUX O03ax
BOHM CJa00 BIJIMBAIOTh Ha 3arajibHi KOaryJsLiliHi
TeCTU (aKTUBOBAaHUI YaCTKOBUN TPOMOOMIACTUHO-
Buit yac (AYTY); tpombinoBuii yac (TY). B 3B’s3Ky
3 UMM HE MOTPiOHO IIOAEHHOrO0 MOHITOPUHTY 3a iX
niero [8]. HMTI mepeBaxkHO eliMiHYIOTbCS HUPKaMU,
TOMYHeoOXximHa Kopekilid ix no3u npu XXH IV-V cr.
[19]. dnst xopekiiii 103U PEKOMEHIYEThCSI KOHTPO-
JIIOBaTU piBeHb aHTU-Xa. EHOkcanapuH (enoxaparin)
Haituacrilie 3acTocoByeThes 3 ycix HMI'. Cxemal mr/
Kkr pekomeHnyeTbesi npu XXH IV-V ct.Hemae na-
HUX s Janbrenapuny(dalteparin) Ta TUH3anmapuHy
(tinzaparin) npuXXH IV-V ct., ToMy 6axaHo yHuUKa-
TH iX IpuitomMy Ha 1ux ctamisix [20].

ExcnepumeHTallbHi J1aHi MOKAa3yloThb, 10 CYJO-
nexkcun (sulodexide) Ta iHII remapyuHOINW CIIPUSTIN-
BO BIUIMBAIOTh Ha piBeHb NMpoTeinypii npu XXH, npo-
T€ s KIiHIYHUX JOCTIIXEHb i3 3aCTOCYBaHHSM LUX
npernapariB AaB CynepeunBi pesyabTratu.MexaHizMu
HedpompoTeKllii cyaoaeKcuay Oy nmpeaMeTom dara-
ThOX NOCJiAXEHb, OCKIJIbKHU LIIKOM OYE€BUIHO, IO iX
OCMUCJIEHHSI MpU3Beae A0 PalliOHAJTbHOTO BUKOPHUC-
TaHHSI HOBUX JIIKAPChKUX 3aC00iB MPU HUPKOBUX XBO-
pobax [21].

l'imote3a, gky BucyHyB Olson, 10 3aXUCHUI
edeKkT, SAKUN 3AilCHI0OE cyaoAeKcua OOyMOBJIEHUN
MEXaHiYHUM BiJHOBJEHHSIM HEraTUBHOIO 3apsiiy-
0azanbHOI MeMOpaHU KIyOOUKiB,BUSBUIACS Mayo-
riMoBipHuM [22]. Cynoaekcun iHridye nposidepaliiio
ME3aHTiaIbHUX KJIITUH in vitro Ta Ha TBAPUHHUX MO-
nensx. Cnuparoyuch Ha IesKi 3 LUX CIIOCTEPEXEHb,
Coffey and KarnovskysampomnoHyBaiau Teopiro, IO
CYJIONEKCUIT YIOBIJIbHIOE TMPOTPECYBaHHS KIIyOOU-
KOBUX 3aXBOPIOBaHb, 3aMiHIOIOYM BTPAYE€HUN €HAO-
TeHHUIi TenapaH cyjabdaT, TAM CAMUM BiTHOBJIIOIOYU
HOpMaJIbHY MpoJjidepalito KJIiTUH K1yooukiB. OgHak
e HE €AUHUIA MEXaHi3M, OCKIJIbKU € PSJ €KCHEepU-
MEHTaJbHUX MOCHIIXEHb, IKi JEMOHCTPYIOTh MO3U-
TUBHUI edeKT cynonekcuny y jdikyBanHi JH, B gkiit
BiICYTHI TaHi mpo mpoidepaniro Me3aHTiaTbHUX KJTi-
tvH [23]. BnacHe, npu eKcriepruMeHTaIbHOMY AiabeTi
Ta in vitro, CyJ0AeKCUA HOpMaJi3ye cyyibdaTallilo Ta
cuHTe3 nporeoriikaHiB [24]. 1likaBo, 1o cyaomek-
cuj 3anobira€ po3MUPEHHIO EKCTPALETIJISIPHOTO
MaTpPUKCYy HUPKax Ta BigkjaaaeHHIo kojareny III ta
IV tuny [21].

Xoya eKcepuMEHTANIbHI TaHi AyXe IliKaBi Ta Te-
PEKOHJIUBiI, 0COOJMBO Y HEIMYHOJIOTIYHUX MOJEJISX,
HeMa€e MNEPEeKOHJIMBUX [OKa3iB, 10 MiATBEPAXKYIOTh
e(eKTUBHICTb BUKOPUCTAHHS CYJOACKCUAY TMpPU 3a-
XBOPIOBAaHHSX HUPOK y Joaeii. [Tpu roctpomy Ta xpo-
HiYHOMY TJOMepyJOHepPUTI TpoBereHa HEBeauKa
KiJIbKIiCTh AOCHIIXeHDb [25], Ha Xalb, AedKi 3 HUX —
6e3 MopdoJoriyHoro KoHTpost. barato mociiakeHb

MPUCBSYEHUX edDeKTUBHOCTI cynomekcuay npu JIH.
Ha nouarky JIH cykynHicTh JaHUX CBiTYUTH MPO TE,
1[0 BiH Ma€ MPOTUATLOYMiHYpUYHY aKTUBHICTb, aJie Ha
XaJlb HEJOCTATHBO TPUBAIUX NOCTIIXKEHb MPO BILIUB
cynogekcuay Ha mepebir JIH mpu 3Hmkenni TK®
[26].

Y 2010 poui 6yB mpoBeaeHuit KokpaHiBCbKMIi
orysin npucBsiueHuit edpektupHocti HOI i renapu-
HOMOAiOHUX pe4yoBUH Yy xBopux Ha/[H. ¥ Hpomy Oynu
HaBeJeHi JaHi, 10 TerapuH MoXe 3anobiraTu aaboy-
MiHypii Ta MOTOBIIEHHIO 0a3aJbHOI MEMOpPAaHU KITy-
00uKiB y 1IypiB 3 iHAyKOoBaHUM niabetoM (Gambaro
1992), a cynomekcun Moxe €(DEKTUBHO 3HUXKYBaTU
IIBUIKICTh BUBEIEHHS albOYMiHY 3 CE€Yelo Ta 3amo-
0iraTv MOTOBILEHHIO 0a3aJIbHOT MEMOpPaHU KJIIYOOUKiB
y mypiB 3 iHAyKOoBaHUM miadeToM (Shu 2009). ITapa-
JIEJIbHO 3 LIUMU €KCTIEPUMEHTATbHUMU AOCTiIKEHH S~
MU KJIiHiYHi JOCJiIXKEHHSI TAKOX MPOJAEMOHCTpYBaJIn
Kinbka mo3utuBHux edektiB HPI ta remapuHormo-
nioHux peuyoBuH (HMI', renapuHoinu) Ha 3aTpUMKY
nporpecyBaHHsl fniabeTuyHoi Hedpomartii (Achour
2005; Gambaro 2002; Solini 1997; Tamsma 1996; Van
der Pijl 1997; Van der Pijl 1999). OnHak, 41 MOXYTh
H®T Ta remapuHOononiOHi pe4YoBUHU 3aMOOITTH TO-
gaBi JIH i un pekoMeHayBaTH iX A0 PYTUHHOIO BUKO-
puctaHHs i nepBuHHOI npodirtaktuku JH nmoci
HeBimomo. HebaraTo pociigkeHb crocTepiraiu mo-
YaTOK MiKpoaJlbOYyMiHypii y XBOpUX Ha niabeT. binb-
micth gochimxeHpb (Takux sk Achour 2005; Li 2007)
pOOJATh aKILIEHT Ha BIUIMBI renapuHy Ta TermapuHoO-
MOAiIOHUXPEUYOBUH HA MPOTPECyBaHHS BiJl MiKpO- O
MakpoanbOyMiHypii ab0 perpecii Bia MiKpo- 10 HOP-
MoaboyMiHypii [27].

Y 2011 poui 6yB mnposeneHuit KoxpaHiB-
CbKUU OIJIS[ TPUCBSYEHUN HE iMYHOCYNPECUBHIil
TeparniilgA Hedpomarii. B HpOMy onucaHo 5 mocii-
JoKeHb (152 yyacHUKM) MPUCBIYEHUX €(heKTUBHOCTI
AHTUArpPEeraHTHOI i AaHTUKOATYJISTHTHOI Teparii y XBO-
pux 3 IgA Hedponatiero. Tpu 3 M’ATU IOCTiAXKEHDb
MiATBEpAWIN e(EeKTUBHICTh 3aCTOCYBAHHS aHTUArpe-
TaHTIiB i aHTUKOATYJISIHTIB y Tepanii IgA Hedponartii.
Cheng y 1998 poui Ta Frasca y 1997 poui mopiBHIOBa-
JiM e(DeKTUBHICTh 3aCTOCYBaHHSI KOMOiHallii aHTUKO-
aryJsiHTy i cTepoiay MpoTH MOHOTepallii CTepoiaoMm.
€IMHUM 3HAUYyIIUM pe3yJbTaTOM OYyJ10 3HUXKEHHS
MPOTEIHYpil MpU 3aCTOCYBaHHi KOMOiHOBaHOI Tepamni-
iy mopiBHSHHI 3 MOoHoTepamni€eto (1 pocmimxeHnHs, 30
y4acHHUKIB: 1o0oBa nporeinypis -0,50 r / 24 ron, 95%
I1-0,89 no-0,11).Yoshikawa y 2006 polii moBigoMus,
o KOMOiHOBaHa Tepamis (UMTOCTaTUK, CTEPOITHUNA
TOPMOH, AHTUKOATYJISHT) MOXYTh 3aTPUMaTU peMi-
Cilo MPOTEiHypil MOPiBHAHO 3 MOHOTEPAMI€I0 CTEPO-
inHuMU ropmMoHamu (1 mocmimxeHHs, 78 yYaCHUKIB).
B iHIIMX 2 gochigKeHHSX pe3yJbTaTu Oyau 6e3 J0-
cToBipHOI pi3HuLi [28].

CyuyacHi acmeKTH BHMKOPHCTAHHSI NEPOPATbHUX
anTukoaryisaHTiB 'y xsopux Ha XXH (ATC-mmudp
B01AA; BO1AE). ITepopanbHi antukoaryastHtu (I1A),
1110 3aCTOCOBYIOThCS Mpu XXH, He BiIpi3HSIOTHCS Bif
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3aCTOCOBYBAHMX B 3arajibHill MpakTULi i MpeacTaBIeHi
aHTaroHicramu BiTamiHy K Ta mpsiMuMu nepopajibHU-
mu antukoaryasHramu (I1I1A) [29].

AHTaroHictu BitaMiHy KIIMpokKo BUKOPHUCTO-
BYIOTbCSI, HE3BaXKaloUM Ha BUCOKI PU3UKU KPOBO-
teu. Kpim Toro, Ha peakilito Ha BapdapuH (warfarin)
BILUIMBAIOTh JiETUYHI MpaBuJia, BOJEMiuHi 3MiHU, 3Mi-
HU B MeTaboJtizmi Ta nediuut Bitaminy K. {ns 3ano-
OiraHHs pU3UKy KPOBOTEUi MOTPiOHO B CepemHbOMY
3MEHIIUTU 103y Bapdapuny Ha 10 % y nauieHTiB i3
IIK® Big 30 mo 59 mu/xB/1,73 M Ta Ha 19 % y Tux,
xto Mae HIK®<30 ma/xs/1,73 M2, m106 miarpumy-
BaTU MiXHapoJHEe HOPMali30BaHE CHiBBiIHOIIEHHS
(MHC) < 3[30].

Oco0JMBUM acIeKTOM BUKOPUCTaHHS Bapda-
PUHY € PU3UK FOCTPOi HUPKOBOI HEJOCTATHOCTI MPU
nopo3i MHC>3, BinoMe gk Hedpomnarisi, BUKIUKaHA
BapdapuHoM. BoHa Bu3HauyaeThCs IK HEOOIPYHTOBA-
He MiIBUIIIEHHS PiBHS KPEaTUHIHY B CUPOBATILi KPOBi
>0,3 mr/nn npotsirom 7 nHiB ipy MHC>3 y nanieHra,
KU oTpuMyBaB BapdapuH. CyGcTpaToM € riaoMepy-
JISIpPHI KPOBOBWJIMBU Ta TYOyJsipHA HEMPOXiAHICTh 3
epUTPOLUMTAPDHUMU LUJdiHApaMu. [laHa HedpormnaTis
yacTilne 3ycTpivaetbes npu icHytouiin XXH [31].

3pelToro, 0co0aMBOIO MTPOOJIEMOIO € BiTHOCUHU
MiX BapdaprHOM — CYAWHHOIO KaibludikKaliew —
3HUKEHHSAM (YHKIT HUPOK. BapdapuH npurHiuye
cuHTe3 BiTamiHy K, 1110 orocepe1KoBaHO TaIbMY€E Ma-
TpuKcHui 6inok Gla, TaKMM YMHOM CHPUSIIOUU KaJlb-
uudikauii cyaud ta kanbuudinakcii. [IporpecyBaH-
HSI HUPKOBUX CYAWHHUX KanblU(diKaTiB MOB’s3aHE
3i 3HMKEHHSIM HUPKOBOI (DYHKIII Ta MiJABUILEHHIM
reMopariyHoro Ta TpomMm6oeM6oiuHOro pusuky [32].

AMepHKaHCbKa acoliallisi ceplsi,AMepuKaHCbKe
TOBApUCTBO  Kapjaiojorii Ta  cepueBOro  puT-
My PpEKOMEHOyIoTh BapdapuH Ha BCiX CTamisx
XXH. KaHajacbki pekomeHpallii BiggaloTb mnepeBary
Bapdapuny npu XXH IV cranii, a HactaHoBuU €Bpo-
MeiChbKOro TOBAPUCTBA 3 KapHAioJiorii HE JaloTh KOH-
KpeTHo1 iHpopMallii 3 mpusHaueHHs [TA Ha Oynb-sKii
cranii XXH [33].

IIITA maTh psii OYeBUAHUX TepeBar, oJHaK y
pas3i mopyileHHs (YHKUii HUPOK iX BUKOPUCTAHHS
noTpedye KOpekliii 103U, OCKiJIbKM BOHU MalOTh BU-
COKUI CTYIMiHb HUPKOBOIO KJipeHCY. ICHYIOTh peko-
meHaalii mono ao3zyBaHHs IITIA y xBopux Ha XXH
Ha OCHOBI KJIiHIYHMX BUIpPOOyBaHHb (mabiraTpaH
(dabigatran) — RE-LY, puBapokcabaH(rivaroxaban) —
ROCKET-AF, amikcaban (apixaban) —ARISTOTLE,
enokcaban(edoxaban) — ENGAGE-AF TIMI) [8].
Hani 1ocHiIKeHHs CIPsIMOBaHi Ha MOPiBHSIHHS eheK-
tuBHOCTI IITTA i Bapdapuny y xBopux Ha XXH I-I11
cT. nokazanu, 1o IITIA € ehekTUBHUMU IJIsI 3MEH-
LIeHHSI TPoMOOEeMOOJIIUHUX TO/iil, a TAKOX eIri3o0/iB
KpoBOTeUi MopiBHAHO 3 BapdapuHom.[IpoTte, nauieH-
T 3i IHK®P<30 Mi1/XB Oy BUKJTIOUEH] 3 JOCIiTKEHb
RE-LY,ROCKET AF ta ENGAGE-AF. A nanientu
3i IIK®D<25 mMia/xB Oynu BUKITIOUEHI 3 JOCHTiIKEHHS
ARISTOTLE. Otxe, 6yau po3pobJieHi pekoMeHaalii

moxao 3acrocyBaHHs npsmux [TTTA qns XXH I-1116 cT.
Ta pEKOMEHA0BAaHO aaNTallilo 1031 HA OCHOBI BUIPO-
oysanHus [10, 34].

HemonaBHo omnyOJikoBaHUWI MeTaaHali3, SKWM
MopiBHIOBAaB JIiKyBaHHs 3 AabiraTpaHOM, puUBapoKca-
6aHoOM, enokcabaHoM Ta amnikcabaHomy y 14 000 mari-
€HTIB i3 hibpunsuieto nepencepnb Ta XXH I-111 cT. 3a-
HaJi30M e(heKTUBHOCTI Ta 6e3neKu BiAMoBiAHO. Y Wiit
IpyIi MalieHTiB, BUKopuctanHs [1ITA 6yno nmoB’g3aHe
3i 3HAUHUM 3MEHILEHHSM TPOMOOTUYHUX MOiil pa3oM
i3 mMOKpalleHHIM 0e3MeKU 10JOKPOBOTEY MOPiBHSIHO
3 BapaprHOM. 3 TOUKU 30py KOMOiHOBaHOI €(DEKTUB-
HOCTi Ta 0e3MeKu, anikcadbaH Ta eqokcadbaH Oyau Kpa-
IIMMU MTOPiBHSHO 3 AabiraTpaHoM Ta puBapokcabaHOM
[35, 36].

Ha cphoroaHi TpuBawTh Kijlbka paHAOMi30BaHUX
JIOCIIIXKEHb, SIKi TOPIBHIOIOTH €(PEKTUBHICTh Ta Oe3re-
Ky IITTA ta Bapdapuny y xBopux 3 piOpUIsLi€IO me-
peacepab Ta XXH IV-V cT., a TaKoX AOCTiIKEHHS, 30-
cepemxkeHi Ha epekTuBHOCTI [TITA y mianizHUX XBOPUX
(mepopajbHa aHTUKOATYJIsILisl y XBOPUX HA reMoJiatisi
— AVKDIAL, nopiBHsIHHS amnikcabaHy Ta Bap(apuHy
y mallieHTiB 3 pidpuisuieto nepeacepab Ta XXH V cT.
— AXADIA ,oliHKM aHTUKOATyIsILiiiHO1 Teparii y XBO-
pux 3 QidpussLieto nepeacepab, sIKi JiKyOTbCS TeMO-
niamizom - RENAL-AF) [10, 37].

OOroBopeHHs. 3anumaeTbcss 6araTo BiIKPUTHX
MUTaHb IIOJ0 AHTUATPEraHTHOI i AHTUKOATYJISTHTHOL
Teparii y nonyasiisx i3 XXH, siKi MOXyTb 10ITOMOITH
CTBOPUTHU OCHOBY JJIsl MaOyTHIX MOCTiIXEeHb. 3alu-
IIAETHCH CKJIAMHUM BU3HAUYEHHSIEpeBar Ta PU3MKiB
AHTUArperaHTHOI i AaHTUKOATYJSIHTHOI Tepamii y ma-
uientiB 3 XXH, iHauBigyanizoBaHa OLliHKa Ma€ OyTu
000B’s3koBo10. [loTpiOHa LijicHa cucTeMa OLiIHKU
e(eKTUBHOCTI i MOHITOPUHTY aHTUATPETAHTHOI i AaHTU -
KOAryJIsiHTHOI Tepamnii. MaiOyTHi JOCHiIXKEeHHS 1010
MOPiBHSHHS AHTUArperaHTHUX 1 AHTUKOATyJISTHTHUX
npernapariB HeoOXigHi s BUCBITJIEHHS, UM iCHYIOTb
BaXJIMBI BiAMiHHOCTI ¥ MOXJIMBOCTSIX MPOMUTaAKTUKA
BEJIMKMX TPOMOOTUYHUX MO/ili Ta pU3UKY KPOBOTEUI, a
TaKOX 111010 J030BO1, TUMIOBOT UM KOMOIHOBAHOI CXEM.
Takox, ©6e3yMOBHO HEOOXiJHi OOCTiAXEHHS 1100
BIUIMBY aHTUATPETAHTIB i aHTUKOATYJISIHTIB HA MPOTrpe-
cyBaHHs XXH.

IMauientu 3 XXH vacTto noTpebyoTh aHTUKOArY-
JISHTHOI Teparii, aje JOKa3u paHAO0Mi30BaHUX KOHTP-
O0JIbOBAHUX AOCHIMXEHb, 10 MiATBEPIXYIOTh BUCOKY
epexTuBHicTh IIITA BKIIOYAIOTh MNALIEHTIB TiJbKU
3 XXH I-1IIb cT., TOMYy cllif yHUKaTU 3aCTOCYBAHHS
IITTA mpu XXH IV-V ct. He3Baxatouu Ha Te, 110 aH-
TaroHicTy Bitaminy K MawoTb psia HeloJiKiB, iX roJjo-
BHa IepeBara noJjsira€ B TOMY, 110 1X MOXHAa BUKOPHUC-
toByBatH i mpu XXHIV-V ct. BapdapuH 3anuinaerscs
NpenapaToM Mepuioi JiHii nmpu tepMmiHanbHin XHH.

HO®T moxHa BUKOPUCTOBYBATH OE3MEYHO Y XBO-
pux 3 XXH, npu ubomy HMI MOXyTh HAKOTTUYYIOTh-
Cs y Malli€EHTIB 31 3HUXKEHOIO (DYHKIII€EI0 HUPOK, TOMY
ix npusHadyeHHs npu XXH IV-V cT. notpedye Kopek-
1ii 1031.
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IcHye psia NEepeKOHJIMBUX €KCIEPUMEHTATbHUX
JIOKa3iB e(MEKTUBHOCTI BUKOPUCTAHHSI TE€NapUHOIAY
CYJIOAEKCUIY TIPU 3aXBOPIOBAHHSIX HUPOK, MIPOTE HE-
JIOCTaTHbO XOPOIIOi SKOCTi JOBrOTPUBAIUX JOCIHi-
JKEHB Y JIIOJEH.

3arasomxBopi Ha XXH, 30kpema Ti, XTO Ma€ ce-
penHii ta Tskkuil cryninb XHH, moTpe0yroTh 4iTKux
MOKa3aHb 1O AHTUKOATYJSHTHOI ab0 aHTUArperaHT-
HOI Teparnii — HeoOxinHa BiAMoOBigAHA aganTallis 103U,
a TaKOX PETYJSIpHUI MOHITOPUHT (DYHKIIii HUPOK Ta
e(eKTUBHOCTI Tepartii.

BucHoBku. Po3ymiHHSI XapakTepy i BUpaXKeHOC-
Ti 3MiH MOKa3HUKIB CUCTEMU TeMOCTa3y y XBOPUX Ha
XXH n03BOJIUTH CBOEYACHO 3aCTOCOBYBATU aHTUATPE-
TaHTHY Ta aHTUKOATYJSIHTHY Tepaltito. 3 0OAHOTO OOKY,
MOHOTepalrisi 800 KOMOiHaIliA3 TOpMOHAMM/IIUTOCTA-
TUKaMM MOX€ BIUIMBATU Ha Tepebir riomepyaonarii,

Jlitepatypa:

y Tomy umcii i JIH (mepiir 3a Bce Ha piBeHb MPOTEiHY-
pii), 3 Apyroro — Ha temnu nporpecyBaHHsd XXH i, y
TOW Xe 4Yac, COpUITH NpodilakTUIiKapAioBaCKyIsIp-
HUX YCKJIaJHEHb, PiBEHb SIKUX 3HAYHO TMEPEBUIILYE
AHAJIOTIYHU y 3arajbHill MOMyJsLii.

be3yMoBHO HEOOXiMHIMPOCTIEKTUBHI PaHIOMi30Bi
JIOCJTiIXKEHHS 3 BEJIMKOIO KiJIbKiCTIO YYaCHUKIB JJ151 BU-
3HAYEeHHS HalOUIbII eeKTUBHOIL i Oe3MeYHol Tepartii
AHTUKOATYJISTHTAMU i aHTUATPETaHTaAMU Y XBOPUX Ha
XXH, po3poOKM LKW iHAWBIAyaTbHOTO PU3UKY Ta
KpUTEPiiB e(PEKTUBHOCTI 3aCTOCOBYBAHOI Teparlii.

KondaikT inTepeciB. ABTopu 3asiBASIIOTH PO Bif-
CYTHICTh KOH(JIIKTY iHTEpECiB.

Indopmanis mnpo BHECOK KOKHOrO aBTOpa.
1.0. Jlydap: xoHuemliss Ta KepiBHUITBO POOOTOI0;
1.C. Muxaaoiixo: nin6ip Ta aHaji3 JiTepaTypHUX TKe-
peJi, HalIMCaHH$ CTaTTi.
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Abstract. In the field of hemodialysis technologies, as in other fields of medicine,
evolutionary changes are constantly taking place. The innovations are driven by
unachieved clinical outcomes and desire to improve the quality of care of patients with
CKD 5D. Recent advances in dialysis techniques resulted in the possibility to expand
the permeability of dialysis membranes for a wider spectrum of uremic toxins that lead
to the enhancement of long-term outcomes improving quality of life and reducing the
mortality rate of dialysis patients. The inadequacy of existent dialysis techniques, at
least in part, is due to the chronic accumulation of organic retention solutes of middle
and large molecules, which are poorly or even not removed during dialysis.

A gradual improvement in the elimination of uremic toxins is observed as a result
of the development of new alternative approaches of hemodialysis therapy, such as
high-flux hemodialysis, hemodiafiltration, expanded hemodialysis (HDx). However,
some techniques have had limited success due to a host number of organizational,
technological, financial and human factors. Expanded hemodialysis offers a novel
blood purification technology in removal of the large spectrum of uremic toxins, in
particular large medium molecules, due to the new structure of the dialysis membrane.
There are a number of studies that prove the potential benefits of a new method of
dialysis therapy over the previous ones, suggesting a reduction in cardiovascular
mortality, vascular calcification and inflammation. In addition, there is evidence
of a positive effect of HDx on the quality of life in dialysis patients. In particular, to
minimize the manifestations of skin itching, restless legs syndrome, asthenic syndrome.
The method also has economic appeal because of its economic availability and ease of
use in clinical practice.

Keywords: expanded hemodialysis, middlemolecules, uremic toxins, hemodiafiltration,
THERANOVA, high-flux membranes.
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Cypxko JI.M.
Po3mupennii reMoiai3: HOBI MOKJIMBOCTI Ta Hail

HepxaBHa yctaHoBa «IHcTuTyT Hedponorii HAMH VYkpainn», M. KuiB, Ykpaina

Pestome. Texwnonoeii dianiznoi nHupkogoi 3amichoi mepanii nocmiiino 3minroomocs. Ipuyuna, — He3a008inbHI
KAIHTYHI HacAiOKU AIKY8aHHs ma 6axcannsam ix nokpawumu. Hewodaeno 3s6unace Hosa dianizna membpana, ska Hadae
MONCAUGICMb POZULUPUMU CNEKMD BUBECOCHHSL YDEMIYHUX MOKCUHIB, W0 Y CBOI0 Yepey MOdce NOKPAUWUMU SKICIb HCUMMSL
ma nodosxucUmU BUNICUBAHHS X8OPUX HA XPOHIYHY X60poby Hupok (XXH) VI cmadii.

Poswupenuii eemodianiz npononye Hogimui memopanu Onsi OMUWEHHS KPOBI 8i0 ypemiuHUX MOKCUHIB, 30Kpema
seauxux cepedunix moaexya. Ilposedeni docaioxcenns npodemoncmpyeanu nomeHyiiiHi nepesaau H08020 Memody dianizHol
mepanii NOPIGHAHO 13 NONEPeOHIMU, BKA3YIOUU HA 3HUNCCHHS KAPOIOBACKYAAPHOI cMepmHocmi, Kasvyugikayii cyoun ma
sananenns. Kpim moeo, icHyroms ceioueHHs npo nO3umMuHuil 6naue posuupenoco cemoodianizy (HDx) na saxicmo scumms
xeopux na XXH VI[ cm., 30kpema ujo0o minimizayii nposeie wkipsanoeo ceepbeicy, CUHOPOMY HeCHOKIUHUX Hie, acmeHiY-

HO20 CUHOpPOMY.

KmouoBi cioBa: poswupenuit 2emodianiz, cepedni moaexyau, ypemiuni MOKCUHU, eeMoldiaghinbmpauis,

THERANOVA, sucoxonomouni memopanu.

3a mepion 1990-2010 pokiB po3MOBCIOIXKEHICTH
TepMmiHanbHOI ctagii XXH 30insmmumnace B 1,7 pasis
[1]. ¥ 60-Ti poku cecig remopianizy Burisgana siK
TpuBaJia MOBiJibHA Mpolleaypa NOCTYITHA 1JIs1 HEBEIU-
KOI KUJIBKOCTI Malli€HTIB, HA CbOTOAHIIIHI AeHb BOHA
noctynHa. Bnepmie y nociimkenni The Early National
Cooperative Dialysis Study [2] moyanu po3riasgnatu
MOXJIMBICTb CKOPOUYEHHS TePMiHiB Mpoueaypu. Y mo-
nmanpmoMy, nocuimkednHns HEMO mpoaemoHcTpoBa-
HO, 0 30ibmIeHHs K031 mianizy Kt / V 6inpmre 1,3
He BIUIMBAE Ha pPe3yJIbTaTH JiKyBaHHA [3].

3a ocTaHHI pOKM Yy JIIKyBaHHI METOAOM TeMoia-
J1i3y BigOyJioch 6araTo 3MiH, COpPSIMOBAaHMX Ha IOAO-
BXEHHSI TPUBAJIOCTI i IKOCTi XuTTs xBopux Ha XXH
5H cr. OgHak, He IWBISYNCH Ha 1Ie, JOBTOCTPOKO-
Bi HACHiAKM JiKyBaHHSI 3aJUIIAIOTbCS HEBTILLIHUMMU.
Bce 1m1e Mae Mmiciie BUCOKUU BiZCOTOK TOCITiTaTi3alrii
Ta CMEPTHOCTi B KOTOPTi reMoiani3HuX XxBopux. Tax,
3TiHO JaHUX HalLliOHAJILHOTO peecTpy xBopux Ha XXH
Ta MAaLi€HTIB i3 rOCTPUM MOIIKOIKEHHSIM HMPOK 3a
2018 pik [4] B YKpaiHi KiIbKiCTb XBOpHX, IO OTPU-
MYIOTh HUPKOBY 3aMicHy Teparito ckiagae 9411 ocio.
i3 HMX reMomiamizoMm jikyeTbes 5365 xBopux (57%);
remoniadiaprpanielo — 2061 (21,9%). IlepeBaxha
OUIBLIICTh XBOPUX OTPUMYIOTH HM3bKO- Ta BMCOKO-
MOTOYHMI remomianiz. CMepTHICTb cepell XBOPHUX, 110
JIKYIOTBCST reMoianizoM ckitana 12,3%, remoniadiib-
Tpauieio — 8,2%. Cepen NpUYUH CMEPTHOCTI Iepiie
MiCIIe ITIOCiZarTh CepleBO-CYIMHHI 3aXBOPIOBBAHHS

Cypxko Jliogmuiaa MupociaBiBHa
milasurzh@gmail.com

62,1% 1a 77,6% nns I'l ta T1® BianosinHo. YacTKoBO
TaKi JaHi MOXYTb OyTH MOB’sI3aHi i3 BIKOM MaILli€EHTiB Ta
BEJIMKOIO KiIbKICTIO KOMOPOIZHMX CTaHIB Ha MOYATKy
nmikyBaHHs I'JI. OnHak, BaroMHuii HETATUBHUM BHECOK
TaKOX YMHUTb i HEAOCKOHAJICTh MAialli3HUX TEXHO-
JIOTii, 30KpeMa Aiali3HuX MeMOpaH, sIKi B IOCTaTHIii
Mipi He MOXXYTh 3a0€3ITEUYNTH aJIeKBAaTHOTO BUIAICHHS
YpPEeMiuHUX TOKCUHIB — 3HAYHOI KiJIbKOCTi MOJIEKY i3
CepeIHbOI0 MOJIEKYJISIPHOIO Macom (puc.1).

B nocrmimxenni HEMO He BusBlIeHO mnepeBar
moxo MeMopan g BucokomnoroyHoro I'J] (high-flux,
HFHD) nopiBasTHO i3 HU3bKOMoTOUYHNME (low-flux,
LFHD). OgHak, 11e 1oCTiIKeHHs He € TOCTATHBO ITO-
TY>KHUM [IJIsS1 BUBHAUEHHSI CYTTEBOI Pi3HUIII MiX IBOMA
MmeMmOpaHamu [5]. €Bporeiicbke mocuimkenuss MPO
noka3zajo nepesary npu BukopuctanHi HFHD y xBo-
pux Ha aiabeT Ta i3 piBHEM CUPOBATKOBOIO aJlbOyMiHY
Hxde 40 v/ [6]. MeMOpaHU UIST BUCOKOIIOTOYHOTO
Jliaji3y Ha CbOTOOHIIIHIN JeHb IIMPOKO 3aCTOCOBYIOTh-
¢4 B ripakTuli. OmHaK, He JUBJISTYMUCH Ha OiJTBII IIUPO-
KM CIeKTp BUIAJIECHHS YPEeMiUYHMX TOKCUHIB, SIKiCTb
KIIIHIYHMX MOKA3HUKIB JIIKyBaHHSI XBOPUX BCE IIIe 3a-
JIMIIAETHCS HA HEBUCOKOMY piBHi. B Toi1 uac, ik MeMO-
panu HFHD 3paTHi BUBOAMTHY MOJIEKYJIM i3 OiJIbIIOIO
MoJieKysipHoto Macoro HixX LFHD, ypeMmiuHi TokKCUHUI
i3 Macolo 6inb1Ioo 3a 20 k/la 3aIuIIaloThCd B OpraHi3-
Mi. Monekynu B mexax 20 — 60 kJla (po3mip rmogioHumin
10 MOJIEKY/IU aJbOyMiHYy) HE BUBOISTBHCS i MU TUIBKM
MOYMHAEMO OOCIIKYBATH Ta PO3YMITH iX TOKCUUHUI
BILJIUB Ha OpPraHi3M.
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Puc. 1. Bunanenns ypemiunux tokcuHiB npu I'1, [J1®, HDx Ta 310poBUMU HUPKAMH.

I'emomiadinerpatis (I'1P) — MeTom, IO ITOETHYE
B co0i 2 ¢i3uuHi mpoiecu — Oudy3ir0 Ta KOHBEKIIIIO.
TexHonorisa nependayae HEOOXiMHICTH cHelialbHOTO
o0JlafHaHHS ISl TPOAYKIIii yIbTPauMCTOrO 3aMilllylo-
YOro po3unHy (CyOCTHTYaTy), SIKWi1 i 3a0e3Ieuye Kpa-
1IIe BUTAJICHHST YPEMIiTHNX TOKCUHIB i3 MOJIEKYJISIPHOIO
macowo 20-25 k/la [7]. IIpore pe3ynbTaTu 3X paHIo-
Mi30BaHUX AOCJIIXEHb i3 1IbOTO MIPUBOLY — Cylepey-
qmmBi. Tak, y nocmimkeani ESHOL BusBiIeHO CyTTEBE
3MEHIIEeHHS 3arajbHoOi, CepIeBO-CYIMHHOI Ta CMEPT-
HOCTI Bim iH(eKIIHNX YCKIagHeHb, 110 OB’ SI3aHO i3
nmikyBanHsM ['II®. Ha mporuBary 1pomy, pe3yabTaTh
nocaimkeHHI CONTRAST Ta Turkish He BugBuIn 1e-
peBar nopiBHsiHO i3 HFHD. I1pu nonanbiiomy aHanisi
BCTAHOBJICHO, IIIO 00’€MU CYOCTHUTYaTy, SIKi BUKOPHC-
ToByBayMch B mocmimkenHi ESHOL, Oymm BummMm
MOPIiBHSHO i3 IBOMA iHIIMMM, TAKUM YMHOM, JOBEAC-
Ho cytTeBy mepeBary I'J1I® Hag BUCOKOIIOTOYHUM Te-
MOJiajli30oM TUJIbKW Y BUIMAAKY 3aCTOCYBAaHHSI BEJIMKUX
06’emiB cydcruryaty [8, 9, 10]. Kpim Toro, B ESHOL,
yacToTa iHTpamianizHoi rimoteHsii y rpymi [JI® oOyma
CYTTEBO HIXYOIO TopiBHsSIHO i3 I'Jl - rpymoro. OTxke,
nepesaru ['1@-oHnaifH MOKXHA TTOB’I3aTH i3 IIBUAKIC-
TIO 0OMiHY MiXX KPOB’I0 Ta [IiaJli3aToOM, Ta ITOKPAIIeHUM
BUBEICHHSIM CepeqHiX MojieKys. OCTaHHE CTPOTO 3a-
JICXKUTH Bil 00’€MY CYOCTUTYyaTy, IO 3aCTOCOBYETHCS.
Binpmri 06’eMm 3aMilllyl0 4Oro poO34YMHY BHUMAaraioTh
0COOJIMBUX Aiali3aTopiB, ilealbHUX YMOB 1Jis 3a0€e3-
neyeHHs1 €(EeKTUBHOI LIBUAKOCTI KPOBOTOKY, OINTHU-

MAaJIbHOTO CYIMHHOTO TOCTYITY — IO MOXe OYTH BaXKKO
JOCSKHUM B KJIIHIUHIN TIPaKTHUIL.

Binpmre toro, mpu mpouenypi II® crocrepira-
€ThCS MIBUAKE 30LUTbIIICHHS B’SI3KOCTi KPOBi 3a paxy-
HOK BHCOKHUX 00’eMiB yibTpadineTpaitii. Lleit epekr B
MEPIY Yepry MoB SI3aHUM i3 301IbIIEHHSIM TeMaTOKpU-
Ty Ta KOHLEHTpallii MJ1a3MoBUX OiJIKiB, 1110 HETATUBHO
BIUIMBA€E Ha MiKPOLIMPKYJISLi0 B OpraHax, MOTiplIyo-
4y iX nepdyaito, MiABUILYIOUYU TUM CAMUM, KapaioBac-
KyJIsapHuii pusuk [12].

[MokpaleHe BHOAJIeHHS CEpPeXHIX MOJIEKYI IO-
CSITHYTO ITicisI po3poOKuM MeMOpaH i3 BUCOKOIO TOY-
Ko BiAcikaHHdI. OIHAK B KOTOPTi TeMOIiali3HUX
MalLli€EHTIB iCHYIOTb OOMEXEHHS iX 3aCTOCYBaHHS Yy
3B’SI3KY i3 BUCOKOIO BTPATOIO aJIbOYMiHY Iig 9ac Ipo-
nenypu. ITokpameHHS BUBEIeHHS CepelHiX MOJICKYI
i3 MOJIeKyJIsIpHOIO Macoro Oinbine 20 k/Ia y XxBopux Ha
XXH 5T cT. cTano MOXIWBUM ITiCJs 3aCTOCYBaHHS
Ppo3p0o0JIeHOr0 HOBOTO Kjlacy MeMOpaH 11 TeMoiai-
3y i3 cepelHbOI0 TOUKOIO BiICiKaHHS Ta 30UIbIIEHUM
nmiameTpoM mmop — THERANOVA. lle mano momToBX
10 TI0YaTKy HOBOI MpOLEeAypu reMoiani3y, sika Mae
Ha3By posmupenuit remomianiz (pI'Jl, HDx). 3a pa-
XYHOK CIeliaJibHOI TpUIIAapoBOi MeMOpaHu, Pi3HOTO
IiaMeTpy Iop Ta OCOOJMBOCTE BKJIamTaHHS BOJIOKHA
BCepeaMHI MeMOpaHU 3a0e3IeUy€eThC BUOAJICHHS Ce-
peIHIX MOJIEKYT po3Mipom 1o 45 x/la [13], mpu ubomy
y pa3si 3aCTOCYBaHHS LIMX MEMOpaH BTpaTa ajJbOyMiHy
MEHIA, HiXX Y BUITaAKYy BUKOPHUCTAaHHSI MEMOpaH i3 BU-
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COKOIO TOUKOIO BifCiKaHHS, MpOTe, Oijbllia, HixX Mpu
HFHD Ta I'’I® (Bcepenubomy 2,9 r mpu HDx mpotu
0,2 rmpu HFHD ), ogHak MeHIlIa HiX y XBOpUX Ha Ie-
puToHeanbHOMY mianisi [14]. laHi MeMOpaHu MPOCTi y
BUKOPUCTAHHIi, HE MOTPEeOYIOTh CIeliaibHOTO 00J1al-
HaHHS, BUTOTOBJICHHS 3aMilllylOUOTO PO3YMHY Ta MO-
XKYTb BUKOPUCTOBYBATUCH Y MAIi€EHTIB HABITh i3 CyIUH-
HUM JOCTYIIOM, 1110 He 3a0e3Ieuye BUCOKY IIBUIKICTh
KpOBOTOKY. [Ipu mpoBeAeHHi Mpolieaypu reMoaianizy
i3 3acrocyBaHHsaM MemOpaH THERANOVA 3a6e3-
MEeYyeThCS Kpallui KJIipeHC A-JIETKUX JIAHLIOTIB (45
k/la) nmopiBasiHo i3 HFHD 1a I'1® [13]. Ak momatok
JI0 LIbOTO, BUKOPUCTAHHSI LIMX MeMOpaH 3abe3neuye
3HMXEHHs npoaykiii IL-6 ta ¢akTopy HEKPO3Y IyX-
quH — o (PHII-a), perpecito 3amaneHHsT y XBOPUX HA
XXH 5[ ct. nopiBHsiHo i3 HFHD. fIk noka3syioTs a10-
CIiIXKEHHS, TPAHCKPUIILLisl MPOo3anajlbHUX IUTOKIHiB B
JIeUKOUUTH nepudepiitHOl KpOBi TOMITHO 3HUXYETh-
cs i BUJaJeHHS PO3YUMHHUX MENiaTOPiB MOCUIIOETHCS
micis 12 THXKHIB po3iIrpeHoro remopianisy [15].

CBep0OixX, CUMIITOM HECHOKIMHUX Hir — JOCTaT-
HBO YacCTi, JOKYYJIMBi Ta BUCHAXJIMBI CUMIITOMHU, 1110
TPAIUISIIOTHCS Y JAialli3HUX XBOPUX, MPU TPUBAIOMY Jli-
KyBaHHi reMosiianizoM. IX po3BUTOK MOB’A3yI0Th came
i3 HEIOCTaTHIM BUBEIECHHSIM BEJIUKUX CEPENHIX MOJie-
KyJI, IK€ He MOXe 3a0€3MeUnuTH polLieypa 3BUYaiiHO-
ro remopianisy [16-18]. 3rinno nanux Florence N [19]
HDx 3HUXYy€e MposiB CUMIITOMIB CBEpOEXy Ta HECHO-
KifHUX HIr y XBOpUX yepe3 AESIKUI Yyac Micias 3MiHU
METOJMKHU.

be3ymoBHO, 1Ieil mporpec y raaysi MeMOpaHHUX
TEXHOJIOTIl € MEepPCNeKTUBHUM IS TTOKPAILEHHS KJli-
HIYHUX HACJiAKiB B pe3yJabTaTi BUBEACHHS OUIbIIOI
KiJIBKOCTi ypeMiyHUX TOKCUHiB. OHaK, 11100 miaTBep-
JMIUTU BIUJIMB TaHOI MPOLEAYPU HA BilgaaeHi HaCTiIKH,
Taki, IK BMXKMBAHHSI Ta CMEPTHICTb HEOOXiIHO MpO-
BECTH JOJATKOBi TOCTiIKEHHS.

B cBiTni pedopMyBaHHSI CHUCTEMU OXOPOHU
3[0pOB’s, BBEAEHHS TapudiB Ha MOCAYry remMopianti-
3y, — 3aCTOCYBaHHSI PO3LIMPEHOr0 reMoiai3y B KJli-
HiUHill MpakTUlli Ma€ MepeBaru, MoB’s3aHi He JUlle i3
MPOCTOTOIO BUKOPUCTAHHS, IKICTIO i KJIiHIYHOIO edek-
TUBHICTIO, ajie i 3 EKOHOMiYHOIO AOCTYMHicTIO. OTXe,
3p03yMijio, 110 OCOBJMBOTO 3HaY€HHs HaOyBa€ ypa-
XYBaHHSI TOTEHUIMHUX BUTPAT HA MPOBEAECHHS TreMoO-
Mliaylizy Ta MOIIYK HUISIXiB OMTUMIi3allii eKOHOMIYHUX
BUTpaT Npu 3a0e3MedYeHHi BUCOKOI SIKOCTi Jialli3HO1
Tepamnii. ToMy BpaxyBaHHSI BapTOCTi BUTpPaTHUX Ma-
TepiaiB AJ1s reMoaianidy (aianizatop, KpOBOMpPOBiaHA
MaricTpajib, apTepiaibHa Ta BEHO3Ha (iCTYyJbHi TOJ-
KW, KapTPUIK MOPOIIKOBUI AJis1 OiKapOOHATHOTO re-
Mojianizy, yabTpadiabTp 4151 HAATOHKOTO OYMILIEHHS
BOJIM, KUCJIOTHUI KOHLIEHTpPAT) i3 OJHOYACHOIO BUCO-
KOIO SIKiCTIO MpOUEAypU IS XBOPOro MaloTh BU3HA-
YaJibHE 3HAYEHHS.

AHaJli3 reMoiajai3HUX METOAMK, SIKi BUKOPUCTO-
BYIOTbCSI B YKpaiHi, CBiIUUTh MPO Te, 1O 3aJEXKHO Bif
I'] TexHosOrii BapTiCTh BUTPATHUX MaTepialiB MOXe
BapitoBatu (ta6:. 1) [20, 21].

Tabauysa 1

BapricTb po3xiaHux MaTepiajiB Ha oAHy npoueaypy npu pizHux Buaax remoaianiznoi H3T, rpn.

Mertoau I'emonianiznoi H3T

I'emopiani3 (HU3bKO MOTOYHMI,
BHCOKO MOTOYHUIA)

T'emoniadinbTpanis

Po3mmpennii remoaiaJiis

1461,72

1515,09

1031,76

BucHoBku:

1. 3acTocyBaHHS pO3IIMPEHOro reMojianidy He BU-
Mara€e OIOMAaTKOBOIO CICIiaJIbHOTO TEXHIYHOTO
OCHAIIIEHHS; MpoIleAypa 3MiMCHIOEThCS Ha 3BU-
YaWHUX MalllMHAaX JJIs1 TeMoJIiai3y.

2. Po3mmpeHuii remopianiz 3a0e3rneuye yHiKaJlbHY
MOXJIUBICTh BUIAJIEHHS YPEMiYHUX TOKCUHIB, Y
Jliara30Hi HEMOXJIMBOMY JJIsl 3BUYATHOTO TeéMO-

miamisy Ta I'JI®, HakONMYEeHHS IKUX MPU3BOINTH
10 HeOaKaHUX KIIIHIYHUX HACJITiIKiB.

3. Posmupenuit I'll BinkpuBa€e HOBi MEPCHEKTUBU
I TIOKpAIlleHHSI SIKOCTi Ta TPUBAJIOCTI XUTTS
xBopux Ha XXH V.

KonduikT inTepeciB: Po6ora minTpuMaHa HayKo-
BUM T'paHTOM, HaJlaHUM KoMIaHielo Baxter.
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Abstract. Systemic chronic inflammation (SCI) is a common feature of chronic
kidney disease (CKD) which is most pronounced in dialysis patients. SCI is associated
with cardiovascular pathology, various comorbid conditions and high mortality risk in
dialysis patients.

The existing dialysis methods are ineffective for removing substances involved in SCI
(medium molecular uremic toxins: cytokines, growth factors, adiponectin, hormones,
and other substances).

The dialysis technology development has always aimed to create the membranes
that will be as close as possible to the natural glomerular membrane.

Currently, Middle Cut-Off membranes have been created. The use of Middle Cut-
Off membranes is implemented in a new method of dialysis therapy entitled expanded
hemodialysis (HDx).

Further studies will determine the expected perspective of these membranes and HDx
in the treatment of dialysis patients.
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CucremHe XpOHiUHe 3anajJieHHs1 Y XBOPUX HA XPOHIYHY XBOPOOY HUPOK
TAa MOXKJIMBI JIIKYBAJIbHI MiIX01H

HepxaBHa ycraHoBa «IHctutyt Hedposnorii HAMH Ykpainu», m. Kuis

Pestome. Cucmemne xponiune sananenns (CX3) — 3azanvha 03Haxa Xponiunoi xeopobu nupox (XXH), naiibirvuie
supaxcera y dianiznux xeopux. CX3 noe’s13ano 3 cepyeo-cyouHHo namonoeicio, pisHUMU KOMOPOIOHUMU CIMAHAMU Ma
BUCOKUM PU3UKOM CMEPMHOCMI XEOPUX, AKI NIKYIHOMbCs 0ianizom.

IcHyroui memoodu dianiznoi mepanii € masroehekmusnumu y eudareHui pewosun, npuvemuux do CX3, mak 3e6a-
HUX CepeOHbOMONCKYAAPHUX YPEeMIYHUX MOKCUHIE (WUMOKIHIE, (haKkmopie pocmy, aOUNOHeKMUHI8, 20PMOHIE Ma iHUIUX

PEeHOBUH).

Po3zsumox ma nowyk diaaisHux mexnonoeili mpueano 0y8 HanNpasAeHuil Ha CMeopeHHst MeMOPAH, MaKCUMAAbHO

HabauxceHux 0o nNPUpoOHoi enoMepyAIpHOi MeMOpanu.

Ha cvoeodni 3adexnaposani mak 36ani membpauu 3 cepedHvoro moukoro giocikanus (Middle cut-off, MCO). Bu-
xopucmanus MCO membpan peanizoeano y Hogomy memodi dianriznoi mepanii — poswuperomy eemodianizi (HDx). Ilo-
danvuii 00cAi0NCceHHs 8UBHAYAMb OHIKYB8AHY NePCNeKMUBHICMb 0aHUX MeMOpan ma 0arno2o Mmemody dianizHoi mepanii.

Kio4oBi ciioBa: cucmemne xpouiune 3ananenns, cepeoHi MOAeKyAU, YpeMiUHI MOKCUHU, 2emoliani3, OianisHi

MemOpanu, po3uupeHull 2emooianis.

IIpoTtsiroM ocTaHHiX POKiB MpUBEPTAE yBary mnpo-
O071eMa cCUCTeMHOro XpoHiuHoro 3amnajeHHs (CX3) y
xBopux Ha XXH 5 cranii, siKi JiKylOTbCSl Pi3HUMU Me-
ToJaMM JiaiizHoi HUpKOBoOi 3amicHoi Tepamii (H3T).
ITpouec CX3 popmye aexinbka peHOMEHIB: TIEpBUHHA
Ta BTOPUHHA CUCTEMHa ajibTepallisi, CHCTeMHa 3anajib-
Ha peakilis, JUCTpec-peakliss HeWpoeHIOKPUHHOL
CHCTEMU, OpraHHa IMCMYHKIIisl, ayTOreHHA iHTOKCH-
Kallisl, a TAKOXX 3MiHU CTaHy Oy(epHUX CUCTEM aHTU3a-
MaJbHOI PE3UCTEHTHOCTI Ta (PyHKIIIOHATbHUX PE3EPBiB
opraHHux cucteM. BimoMo, 1110 peasizaliis 3anajeHHs,
B TOMY 4YMCJIi XpoHiyHOTo y XxBopux Ha XXH 5/1 crt.,
0a3yeThbCsl Ha BaXKJIMBIA poJi Mpo3anajbHUX LUTOKi-
HiB, $IKi € OOOB’SI3KOBUMM YMHHUKAMHU 3IiiCHEHHS
€HIIOTEHHOI PeryJisiiii BCiX JJAaHOK iMyHITeTy, reMOIOo-
€3y, 3amajieHHs i MiIXKIITUHHOT B3aemoaii [1]. Bouu
NpUAMaloTh y4acTh B peryisiii nposidepanii T- Ta
B-kJ1iTUH, HIUTOTOKCUYHMX JiMGbOIIUTIB, (harouuTosy,
IHOYKYIOTh CHUHTE3 iHTep(hepoHiB, XeMoaTpaKTaHTIiB,
anre3nuBHux mosiekyn (ICAM-1, VCAM-1), konareHa,
aKTUBYIOTh (iOpoOIacTU Ta KoaryJsliilo, BIUIMBAIOTh
Ha MeXaHi3MHU aronTo3y Ta PO3BUTOK aTEPOCKIIEPO-
TUYHUX YPAXKEHb .

MexaHi3Mu CUCTEMHOT0 XPOHIYHOTO 3aNaJIeHHs Y
xBopux Ha XXH. B po3BUTKY XpOHIYHOrO 3amajieHHs
y xBopux Ha XXH, npoBigHy posb Bifirpae po3BUTOK
IUCOYHKIIT eHIoTeNil0, Ky MOXHa BBaxaTu aucba-
JIJAaHCOM MiX MeaiaTopaMu, sIKi 3a0e3Me4yyloTh OINTU-

Hynap Ipuna OnekciiBra
irina_d@ukr.net

MaJbHUI Tepebir BCcix eHaoTeNii-3aleXXHUX MPOLIECiB
[1], BaXIMBY pOJib IpaloTh (haKTOPU POCTY.

Binomo, mo nig giero TpaHcdopmyrodoro ¢ak-
Topy pocty — TDOP-B 3HUXKYEThCS eKcHpecis cy-
IVWHHOTO eHpoTexianpHOro akropy pocty (CEDP)
y HUPLI i 3HUKAE 3MAaTHICTh €HAO0TENiI0 10 Mpoide-
pauii/perenepaii. lle, B cBO1 uepry, mpu3BOaAUThH A0
MiABUILEHHS YyTJIMBOCTI €HIOTeialbHUX KIITUH 10
amorTo3y i, K HacHigoK, TyOyJIOiHTepCTULiaTbHOTO
CKJIepo3yBaHHs Ta BTpaT (GyHKLii Hupok [1]. Xpo-
HiuHe 3amaJieHHs € HACJIiIKOM Jii 6araTbox (hakTopiB,
nepur 3a BCe iMyHO3amaJlbHOTO MpPOLECYy B HUPKaX,
3HUKEHHS LIBUIKOCTI KJIYOOUKOBOI (iJibTpallii, mia-
BUILIEHHS PiBHS Mpo3anajlbHUX LIUTOKIHIB, Hii ¢hak-
TOPiB poCTy, MpoUEeAYyPU Hiaki3dy, Ail iHdekuii (Haii-
YyacTille MOB’sI3aHO1 3 HasIBHICTIO BOTHUINA iH(MEKIIil
B OpraHi3mi Ta CyAMHHMUM JOCTYIIOM JIJs Aiamizy),
YpPEMiUYHOrO OTOYEHHSI, 3amajeHHs CyrjobiB, TpaB-
MM, pi3HMX HOBOYTBOpPEHb Ta iHIIMX mpoleciB [2].
HassnicTh cTany CX3 Moxe OyTy TiCHO MOB’si3aHa 3
DPO3BUTKOM IMPUCKOPEHOTO aTepPOCKIEpO3y, CYTUHHOI
KanbHu@ikalii, OiJTKOBO-eHEpPreTMYHOI HeAO0CTaT-
HOCTi, aHOpeKcCii, aHeMii, cBepOJSIYKOI0, CUHAPOMY
0e3MOKiMHUX Hir, HYTPUTUBHUX pPO3JadiB, CIpUIi-
MaHHs iH(eKii [2] Ta iHIIKX YCKIagAHEHb.

I'enepanizoBaHe 30i1blIEHHS 3alalbHOTO MpPOIle-
Cy y TMalli€HTIB 3 MadiHHIM HUPKOBUX DYHKIIii MOXe
OyTH TMOB’S13aHO 3 HACTYIMTHUMMU MeXaHi3MaMu: TMaliH-
HSIM KJIipeHCY Mpo3amnajbHUX LMTOKiHiB, IepeBaHTa-
KEHHSIM 00’€MOM, €eHIOTOKCEMi€l0, OKCUAATUBHUM Ta
KapOOHUIBHUM CTPEeCOM, MaaiHHSIM PiBHS aHTUOKCH-
JIAaHTiB, PiBHS aHTU 3aMaJlbHUX LUUTOKIiHiB, MiIBUIIEH-
HSM 4KciIa KOMOpOinHux cTaHiB (Ta6m.1)[2].
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Tabauysal

MexaHizMu, SIKUMU peHAJIbHA AUC(YHKIIISI MOXKE CTIPUSTH BUHMKHEHHIO MPO3anaJjbHOI AKTUBHOCTI

1 IMaginHg KiTipeHCy HUTOKIHIB.

eJliMiHallil0 IIUTOKIHY HUPKAMU

Ha mozneni HedpexToMii y MUILIIEH MOKa3aHO MiABUIEHHS KoHLeHTpalii IL-6, 1110 cBimunTh mmpo

2. IManiHHS HUPKOBUX (DYHKIIIN aCOLIIOETHCS 3 TPO3aNAIbBHUM CTAHOM.

3. Hupxu nponykyioTs cynpecopHmii iuTokiHoBuit curHan ( CLIC, suppressors of cytokine signaling
(SOCS). PiBenb CIIC nmagae 3 magiHHSIM HAUPKOBUX (PYHKIIIHA.

4. 3aXBOp]OBaHHH HUPOK acolIiI0I0ThCS 3 po3anajJbHOIO aKTI/IBHiCT}O, OKCHIATUBHUM CTPECCOM,
aKTHBAlli€}0 CUMITATUYHOI HepBOBOI CUCTEMMU Ta NEPEBAHTAXKCHHAM pi,Z[I/IHOIO.

[MaginHg KJlipeHCcy mpo3anaibHUX LIMTOKiHIB. [To-
TiplIeHHS HUPKOBUX DYHKIIi MOXe MiABUILYyBaTH 3a-
najbHy BiMOBiJb, i3-3a MaliHHS HUPKOBOIO KJIipeHca
(daxTopiB, gKi NpsiMmo abo ornocepeaKoBaHO MpUiiMa-
I0Th YYacTh y 3anajeHHi. Tak, HalpuKIiIam, mepioa Ha-
niBXUTTS npo3ananbHuxX HUTOKiHIB (TNF-a ta IL-1)
Oinble y TBApUH 3 BTPAUYE€HOIO HUPKOBOIO (DYHKIIIETO,
HiX TpH iX 30epexkeHHi. Y Jroei, maaiHHs HUPKOBUX
GYHKUI TaKOX BIUIMBA€E Ha KJAipEHC Pi3HUX MOJEKYJI
3amnajeHHs: C-peakTUBHUI Oinok, IL-6 i piBeHb riamxy-
POHY 3BOPOTHBLO TMPOMOPLIHO KOPEJIOIOTh 3 KIipeH-
coM KpeaTuHiHy. KpiM Toro, B aesikux pobdorax mo-
Ka3aHo, 10 Yy Malli€HTIB 3 TEPMiHAJbHOIO XPOHIYHOIO
HUPKOBOIO HEJOCTATHICTIO Ta HASIBHICTIO 3aJIMILIKOBOT
(byHK1i1T HUPOK TMOKA3HUKMU XPOHIYHOTO 3arlajieHHsI
HUXYi, B TIOPiBHSHHI 3 XBOPUMMU, Y SIKMX 3aJIMIIKOBA
(byHK1is HUpOK BincyTHs. KpiMm Toro, 30i1bl1eHa npo-
JIYKIisl LMTOKiHIB TaKOX MOX€ BILUIMBATU Ha TMPOLEC
nporpecyBaHHsa XXH, BriMBaTu Ha TEMITU MPOIrpecy-
BaHHS Ta CIIPUSITUA PO3BUTKY KOMOPOiIMHUX CTaHiB.

ITepeHaBaHTaxkeHHS 00’€MOM Ta €HIOTOKCEMis
aCOLIIOIOTBCS 3 MpolecaMu, IO CYIPOBOMIXKYIOTHCS
ypaXkeHHSIM racTpOiHTECTUHAIbHOIO TPAKTY Ta MPUBO-
JISTh 10 aKyMYJISILii eHIOTOKCHUHIB: JIiMomnoJjicaxapuiiB
Ta 6akrepiil. Lli mpouecu B CBOIO Yepry CTUMYJIIOIOTh

MOHOILIMTU Ta MiABUILYIOTh BUAIIEHHS Mpo3anaJlbHUX
LIUTOKiHiB, TAKUM YMHOM MOCUJIOIOUU TIPOLECU XPO-
HiYHOTIO 3aMajeHHs.

OkcuaaTUBHMI Ta KapOOHUIbHHMIA cTpec. 306iib-
ILIeHHS MPOAYKILii HMTOKiHiB y nmalieHTiB 3 XXH mMoxe
OyTH HaCJigKOM OKcMIaTUBHOro crpecy (puc.l) [2].
OKCUAATUBHUI CTpec, SIKMI BiIOYBAa€TbCS B yMO-
BaX HaAMipHOTO YTBOPEHHSI BUIBHMX palMKasiB, Mae
BaXJIMBE 3HAYEHHSI B PO3BUTKY €HIOTEiabHOI JUC-
(byHK1i1, 3ananeHHs Ta aTeporeHe3y. 3MEHIIIEHHS PiB-
HS TJIa3MaJIOreHy, SIK iHaMuKaTopa 1bOTO CTaHy, MOXe
OyTU 3HAUYYyIIMM MpY 3amajeHHi Ta MaJlbHYTpillii y
nauienTiB 3 XXH-5 crazii [2, 3]. 3 po3BUTKOM 3aXBO-
pPIOBaHHS, MOJIEKYJIU, 11O HE SIBJASIOTHCS IUTOKiHAMMU,
TaKOX MOXYTh HAKOIMMYYBATUCS Ta MIPOBOKYBAaTU PO3-
BUTOK 3amnajibHO1 Bianosimi. Tak Hampukiad, KiHle-
Bi MPOAYKTU TJKOJi3y, SIK pe3yJbTaT KapOOHUIbHOIO
CTpecy, MOXYTb iHillilOBaTH XPOHiUHE 3amajeHHs.

3MmeHIeHHs aHTuokcuaaHTiB. [Ipu XXH, oco-
0JIMBO Ha TepMiHalbHIN cTadii BXUBaHHS Ta PiBeHb
JIesIKMX aHTUOKCUAAHTIB 3HUXY€EThCS. ['ocTpa (pa3za 3a-
MaJeHHSs aCOLiIOEThCS 3 MaAiHHSAM PiBHS Yy MJ1a3Mi Ta-
KMX BaXXJIMBUX aHTUOKCUIAHTIB, IK KOHLIEHTpaLlil Bi-
taminy C [4]. B3aeM03B’S130K OKCHIATUBHOIO CTPECCY
Ta XpOHIYHOTO 3anajeHHs MoJaHO Ha puc. ]

OxcHaaTUBHUMI
/ cTpec \
— NFkB
Bncnamemm' AKTHBAWIS
AHTHOKCHIAHTIB

30iabIIeHHs 30iabmeHHs

MPOAYKTIB IUTOKIHIB,

BUJILHOPaAUKAJIBLHOTO XeMOKIHIiB

OKHMCJIEHHSA

\

3anajieHHs1, aKTUBaNis
JIeliKoUHUTiB, MaKkpo(aris

/

Puc. 1. B3aeM03B’S130K OKCUIATUBHOTO CTPECCY Ta XPOHIYHOTO 3aIajeHHS.
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J1o pO3BUTKY XpOHIYHOTO 3aMajIeHHs PUYETHi ce-
penHi MOJeKyau. YpeMiuHi TOKCUHU PO3AiJieHi Ha TpU
rpynu: (1) HU3BKOMOJIEKYJSIPHI BOAOPO3YMHHI, Ha-
npuknan, gocdaru, (2) cepeaHbO-MOJEKYJISIPHi, Ha-
npukiaa, f2-MikporaobytiH i (3) noB’s3aHi 3 6ikamu,
Hanpukiaa, iHgokcuia-cyabdat. 3 2003 poky po6oyoio
rpynoio ERA-EDTA (EUTOX) ¢opMyeTbcst 6a3a na-
HUX YypEeMiYHU TOKCHHIB (B AaHul yac B Hiit - 130 pe-
YOBUH) 3 JOCTYITHOIO iH(OpMalli€0 MPO KOXHUMA. 3 INX
pPeYoOBUH 67 - HU3bKOMOJIEKYJISIPHI 3 Jialma3oHOM KpaT-
HOCTI MiABUIIIEHHS MPU ypeMii Bia He3HauHoro Ao 130
pa3ziB, 30 cepeaAHbO-MOJEKYISIPHUX 3 KPATHICTIO MiABU-
LIEHHS Big HOpMU 10 225 pa3iB i 33 noB s13aHi 3 Oi1kamMu
(BenvKa YyacThHA 3 OCTAHHIX — 3 BJIACHUM MOJIEKYJSIP-
Hoto Barow (MB) - He Ginbiie 500 nanbTOH) 3 KpaTHic-
TIO MiABUIIEHHS Bifl HopMmU 10 339 paziB. Tinbku ms 72
PEYOBUH 3HAUIEHI MATOJIOTIYHI acolialii, JyacTilie 3a
IHIIUX — 3 CepLEeBO-CYAUHHUMU YCKIaaHeHHsIMU (20
peuyoBuH). Tiabku a5 18 pevyoBUH 11i 3B’SI3KW 3HAAEHI
B OLIBLI HiXK OMHOMY JOCIIiIXEHHi [5].

3anajnenHs Ta KomopOimHi cramm. KomopGin-
Hi ctaHu. YacTe BUHUKHEHHSI KOMOPOiTHUX CTaHiB y
nauieHTiB 3 XHH cynpoBomxyeTbcs katabosizMoM Ta
nocuieHusm CX3 [1, 2, 4], B cBOIO 4yepry 3amajeHHs
CIIpUsIE PO3BUTKY KOMOPOiTHMX cTaHiB [6]. Y mianizHux
Mali€HTiB NPOLEC CUCTEMHOTO XPOHIYHOTO 3aMaJleHHS
iCHY€ HaBiTh MPU BiACYTHOCTI KJIiHIYHOI MaHidicTalii
3anajieHHs. BiH MiaATpUMYeThCS MOCTIHHOI TOCTPOIO
BiAMOBiAAIO HA Mpoleaypy aiani3y. [cTOTHe 3HaUeHHS
Mae€ i CUCTEeMHUIA ayToiMyHHUU ctaH npu XXH, mia-
BUILIEHA YYTJIMBICTh 10 iHbeKIIiii, ssKa Oyia onucaHa y
Jiai3HUX NaLli€eHTiB, BHACITOK BILJIMBY ypeMii, MOXU-
JIoro BiKy, KoMop0OingHux cTaHiB. TicHuii 38’930k CX3
3 KOAryJsli€lo MOsSICHIOIOTh HECTA0ITbHICTh 3rOpTaHHS
KPOBi 32 YMOBU HAIPY>XEHOCTi XPOHIYHOTO 3aMaJIeHHS
Ta TpoMOOYyTBOpEeHH: [8].

I'emomianiz (I'J). Kpim ycix BuleBKazaHHX
NPUYUH, SIKi MOXYTb JIeKaTU B OCHOBi ab0 MiATpU-
MYBaTHU 3anajeHHs y xBopux Ha XXH, y nauieHTis,
SIKi 3HAXOMSThCS Ha JIiKyBaHHI MPOTPAMHUM TeMOJi-
ajJli3oM MpoLeC 3aMajJeHHS XPOHIYHO TMOCUIIOETHCS
KOXHUM KOHTaKTOM 3 AiajizaTopamu Ta MeMOpaHa-
MU, OCOOJIMBO MPU HU3bKiN OiocyMicHOCTI MeMOpaH
[2]. Husbka sxicTh miamizaTy, ocoGIMBO MpH HOTO
3BOPOTHIN (inbTpalii abo 3BOpoTHIiN qudy3ii cnpusie
MOXJIMBOMY HaBaHTaXX€HHIO eHIOTOKcMHamu. [Ipu-
CYTHICTh IHOPOAHUX Til (mojaiTeTpadyopoTUIEHY
CYAWHHOTO MpoTe3a), a00 BHYTPIilLIHLOBEHHOrO Ka-
TeTepa MOXe OyTHU JKepeOM XPOHIYHOi, PELUIUBY-
10401 Ta JIATEHTHOI iH(eKIlii, SKa TaKOX CIpUsIE Mif-
TpuMaHH0 CX3.

Ileputoneanvuuii niamiz (IIM). dakropu, sxi
MPUCYTHI TiTbKY Y MALi€HTIB, 110 JikyoTbcs 111 mo-
XYTh TaKoX TiaBuiyBatu ctaH CX3 [2, 7]: emizonu
AKTUBHOTO ab0 JIATEHTHOTO MEPUTOHITY, HASBHICTh
ITJI kartetepy, ocobiuBO iH(}piKOBAaHOTO, MOCTiliHA
ekcrio3uuis I po3unHy, IKUA TaKOX MOXEe MiCTUTH
OioHecyMicHi cyOCcTaH1Iil Ta eHAOTOKCUHU, 3MEHIIeH-
HSI 3aIUIIKOBOI (DYHKIlii HUPOK Ta MEPEBAHTAXEHHS
PiIMHOIO.

HagBHicTh HE(YHKIIIOHYIOUOTO TpaHCILJIaHTAa-
Ty HUPOK y XBOPUX, SIKi TTOBEPHYJIUCS A0 JiKyBaHHS
remopianizom, a HedpekToMisd He (QYHKIIOHYIOUOL
HUPKU HE MPOBEAECHA, TAKOX MOCWIIOIOTh CTaH XpO-
HiYyHOTrOo 3amajeHHs [2]. BaxkicTb nposiBiB reHepati-
30BAHOTO XPOHIYHOIO 3aMajeHHs 3MEHIIYETbCS MiCas
BUJIYYEHHS TPAHCIUIAHTOBAHO1 HUPKU.

CnucoK MOXJIUBUX MPUYUH 3aMlajieHHS y dialli3-
HUX Malli€HTIB, CKJIAJAEThCS i3 MPUYUH MOB’I3aHUX Ta
He TMOB’sg3aHuX 3 AianizoM. O0’efHaHUI CIUCOK MOX-
JIUBUX TIPUYUH 3afajeHHs y MiaJli3HUX MAalli€HTIB Ta
MOXJIMBI CTpaTerii BILIMBY MOJaHi Ha pUC. 2.

MeMOpaHa
* [IEPUTOHIT;

Komop06inHi ctaHu, sIKi MOXYTh IMoTeHuiitHO Aiani3noB’a3aHi Crparerii BIULIMBY Ha Mpoliec
COPUYMHUTH 3alaICHHS: MPUYVHU 3aTTaJIeHHS: 3arajeHHs:
* iHdeKiiHI yCKIaTHEeHHS * HEeCTepUJIbHUI Miai3at * [paBUJIbHE XapuyBaHHSI
* 0e3CHMMIITOMHA illleMiyHa * iH(eKUiiTHI yCKITamHeHHS * (piznuHi TpeHyBaHHS
XBOpoOa cepirst CYIMHHOTO HOCTYITY IJIST * (hapMaKoJIOriuHi
* jHTEepKYpeHTHI KJIiHIYHi remMozianisy Mpernaparu
CTaHU * TpoM603 (icTyIu/IpoTe3y * anmaparHi MeToaM, HOBI
* 3aXBOPIOBAHHS MEPUOJOHTY * HebiocyMicHi MeMOpaHUu MeMOpaHu
* HEJAOCTAaTHE * HebiocyMicHi AianizHi
GbyHKIIIOHYBaHHS piIvHU
TPaHCIUIAHTOBAaHO1 HUPKU * HeGiocyMicHa mianizHa

* 3MEHILEHHS 3aJIUIIKOBOI
GYHKILIT HUPOK

Puc. 2. O6’eqHaHMii CIIMCOK MOXKIMBUX IMTPUUMH 3aNajicHHs y Aiali3HUX Malli€HTIiB, MOB’I3aHUX Ta HE MOB’SI3aHUX
3 Aiali30M, MOXJIMBI CTpaTerii BILJIUBY.
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Mapkepu CX3 Ta acomiauii 3 KiiHiYHMMH cTa-
HaMHu. JlekijbKa ITIOKAa3HMKIB 3arajJibHOro 3allajleHHs
3a3BMYail BUKOPUCTOBYIOThCS Y manieHTiB 3 XXH [2]:
CUPOBATKOBUI piBeHb ITO3UTUBHUX peaKTaHTIB TO-
cTpoi (asu 3anmaneHHs: C-peakTuBHUM TNpoTeiH (C-
PII), depputun, ¢iOpuHOreH, SKi MiABUILYIOTHCS TIPU
TOCTPOMY eMi30/i 3arajieHHs.

CHUpoBaTKOBMMU HETAaTUBHUMU OiJIKAMU TOCTPOL
¢dasu € anpbyMiH, TpaHchEepUH, piBeHb SIKUX 3HUXY-
€ThCS Ha IIPOTS3i MpolLiecy 3aajieHHs.

Enizogu nmpuxoBaHoro abo KJaiHiYHO aKTMBHOTO
3aIajieHHsT MOXYTb MaTH XpOHIYHUI a00 peluauBY-
04Nl XapakTep, IpU 3arocTpeHi, abo peluanBi BOHU

MPE3eHTYIOThCS K MPOoLeC roCTpoi (a3 XpOHIYHOTO
3anajieHHs1. Take XpOoHiUYHE 3aMaJeHHsI aCOLIOEThCA 3
MiABUILEHHSM PiBHSI rocTpoda3oBuX OiNKiB IJIa3MHu,
BKItoyaroun C-peakTUBHUI MpOTEin, MIBUAKICTh 3Ci-
JIaHHSI epUTPOLIUTIB, CUPOBATKOBUI aminoin — A Ta
IHIIUX TpO3anaJbHUX [IUTOKIiHIB.

bararo npo3anajbHUX LHUTOKiIHiB MalOTh MiATBEP-
JXKEHUM abo nependadyyBaHUM 3B 130K 3 KOMOPOigHU-
Mu ctaHamu y xBopux Ha XXH 5/ craaii. B Ta6na. 2
MOJaHi CepeIHbO-MONEKYSPHI CIOMYKHU, IIOA0 SKUX
MiATBEPIXEHUIN 3B’S30K 3alaieHHSIM 3 CEepLEeBO-CY-
IMHHOIO MMaToJjorieo [5].

Tabauysa 2
Cepeanbo-MONEKYJISAPHi CMOJYKH, 010 SIKMX MiATBEPIKEHU 3B 30K 3anajeHHIM
3 cepieBO-CyAMHHOIO naToJiorieo [5]
Moanekyna M:;l::yg;;ﬂa BioJioriyna poJn B iziosnoriunux ymoBax Il}iif::;l;:?:
IuTokinm
}iﬁi%?eglﬁlgiib 15, ML, 18-28 npo3anaabHi 2-5
Binku
PO3YMHHUIA 17-30 3H1XKy0Th akTuBHicTE DHIT-01 3-10
peterrrop GHIT-1 Ta -2 40 iil?i?;iiEOMHneMeHm’ aKTUBALlis 2.7
MEHTPaKCUH-3 40 JIOKaJIbHAa 3alalibHa BiIMOBigb 2-5
YKL-40 (CHI3L1) 26 aKTUBYE IIPOCTAHOINMN >35
E gﬁi?;gﬁ;pgmm Gy 24 aJbTepPHATUBHUI IIJISAX 4-17
AMNOKTHHA
AIUITOHEKTUH 30 PEryJIsiisg TI0KO3M Ta OKUCICHHS 2-3
KMPHUX KACIOT
puchatua (NAMPT) 52 aHTioreHe3 i poJidepallis eHA0TeiIo 3-6
JIETITUH 16 peryJisiiiisi areTuTa Ta 3anaciB eHeprii 3-4
®akTopu pocTa
CYIWHHUI €HI0TeliaTbHUIA 34 npodidepalisg eHIOTeNiI0 Mirparlis 2
dakTop pocta (VEGF) i maddepeHITiamis
FGF-2 18 aHTioTeHe3 5-20
FGF-23 32 00MiH hocdati >200
T'opmoHbI U 1pyrue
MPOJIAKTUH 23 PizHa 2-4
KiHLIEBi MPOAYKTU <1-70 He Bigoma 2-20
I1iIKO3YBaHHS

ITpumitkn: DPHO-dakTop Hekposy nyxinuH, FGF- ¢akrop pocty ¢ibpobiaactis

BusHaueHi maTosioriuHi acouiauii cepeaHiXx Mo-
JIEKYJl 3 CepleBO-CyIMHHUMU YCKJIaAHEHHSIMU pea-
JI3YIOTbCSI HACTYMHUMU MexaHizmamu: [L-B peainizye
CBill BIJIMB 4yepe3 Mpo3anajbHUl KOMIIOHEHT aTepo-
reHe3y i MoB’si3aHUI 3 PO3BUTKOM TinepTpodii JiBoTo
uutyHouka, IL-18 accowitoeTbcs 3 KajabLu@ikallieio
KOpoHapHuX aprepiit, a IL-6 6epe ydyacTb y JOKajab-

Hill aKTUBallil 3ropTaHHS KPOBi KPOBi Ta (popMyBaHHS
MPUCTIHOYHMUX TPpoMOiB. IL-6 Maxke MaTu LIEHTPAJIbHY
poJib B matodizionorii 3anajeHHs y namieHTiB 3 XXH
[1]. HeratusHa posp @HII-o nmpu XXH [1] Takox €
Pi3HOMAaHITHOIO SIK i Moro 6ioJioTiuHi eekTH y dizo-
JIOTIYHUX YMOBaX: MPOBOKYE (hopMyBaHHS rineptpodii
JiBOro InuiyHouka, (ibposy i aucdyHkiii Miokapaa,
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aKTUBI3ye (akTopu Koaryuduii, auddepeHuiamii Ta
Mirpaiiii r1aakoM’sa3eBUX KJIiTUH cyauH. HampasneHi
B HOpMi Ha ae3aktuBaliio @HII- po3unHHI perenTo-
pu go ®HII, npu XXH 5 craniib MOXyTb 301TbITUTH
TPUBAJIICTh HOTO HAMIBXUTTS, i TAKUM YUHOM TIO-
TEHLiI0BaTU MOro Mmpo3anajbHy Ta aHTIOT€HHY aKTUB-
HicTb. IleHTpakcuH-3 — BiZIHOCHO HOBUI GioMapkep
3amaneHHs. Mloro oco61mBicTh B MOPiBHSAHHI 3 iHIIN-
MU MPO3aNaJIbHUMU HUTOKiHAMU B TOMY, 11O BiH CUH-
TE3y€EThCA i HAAMIPHO E€KCMECYEThCS B €HAOTENiab-
HUX Ta MIaAKOM SI36BUX KJIITUHAX, SIKi € CKJIaJ0BUMU
CYIMHHOI CTIHKY Ta aT€POCKJIEPOTUYHOI OJISIIKY i Ji€
JIOKQJIbHO B OO0JIaCTi aTEPOCKIEPOTUYHOTO YpaXKeH-
H$I, CIpUsie Oro mporpecyBaHHIO. Bucokuii piBeHb
AUMOHEKTUHY B 3arajbHill MOMynsilii MOB’I3aHUN 3
KpaliuM MPOTHO30M CEPLIEBO-CYINHHUX MO Ta Me-
TabosiyHUX po3naniB, ogHak npu XXH Takuii 38’530K
BiZICYTHill, 1110 TMOSICHIOETHCSI, BUCOKOIO HAMpyXKeH-
HICTIO 3amajieHHs Ta OUIKOBO-€HEPreTUYHUMU PO3-
nagamu [5]. Ha BigmiHy Big agMIOHEKTHHY, JIENTUH
Ma€ JOKA30BUI HEraTUBHUI BIUIUB. BinOyBaeTbCs
MOpPYILUEeHHS Ba3oAuJaTallii, CTUMYJSLIS BUIIEHHS
€HIIOTEeJIiHY Ta AUCPETYJslis CUHTe3y OKCUAa a3oTa.
CaMuii BeIUMKUI 3 BiTOMUX CEpeIHbOMOJIEKYJISIPHUX
TOKCUHIB - BUcaTuH (52 xJla) - cripusie pocTy CyaIuH-
HUX TJaAKOM’ SI3€BUX KJIiITWH, MEPEIIKOIKAa€E arnonTo-
3y Makpo@ariB i MOCUJIIOE MOMIKOMXEHHSI €HIOTEI0.
Bucokuii piBeHb LIUPKYJIALil BUC(HATUHY ACCOLIIOETh-
¢ 3 HeCTaGLTBHICThIO aTePOCKIEPOTUIHUX OisiieK [ 1,
5]. CimeiicTBO hakTOpiB pocTa Mae 6e31id repeciyHux
BILJIMBiB, Ta 3aKOHOMIpHOCTi, 1110 BUSIBJIEHi Yy 3arajib-
Hill MOMyJsiLii, He 3aBXAU BiITBOPIOIOTHCS Y AialiZHUX
Mali€HTiB i HaBMaku. B 1ijloMy MoBa iiie Mpo UPOKY
cTuMyJisLio mpodidepanii i audepeHiialii KIiTHUH.
FGF2 Gepe yyacTh B mpoliecax po3BUTKY TilmepTpo-
¢ii miokapaa, 3abe3neuyour MapakpUHHUNA 3B’SI30K
Mix cepueBumMu (pidopobiacTaMu i KapaiOMiOUUTaAMU.
B excnepuMeHTi mokazaHo mnpsamuii BmimB FGF23
Ha rineptpodito Miokapaa, a KJiHiUYHI JOCTiIKEeHHS
MiATBEPIXYIOTh PO3MOBCIOMXYBAHICTh LIBOTO BUCHO-
BKy Ha JHiajizHy mnomyJsiito. MakTop KOMIUIEMEHTY
D — xio4oBU#l peryasaTop aKTHUBAllil KOMITJIEMEHTY
3a aJIbTEPHATUBHUM IILJISIXOM, TOJATKOBO CIIPUSIE PO3-
BUTKY eHaoTelialbHOI AuchyHKIlii. [Ipo3ananbHy aito
LIJIIXOM aAre3ii MOHOHYKJIeapiB 10 €HAOTeNi0 Mae€ i
MPOJIAKTUH, 1[0 MPOAEMOHCTPOBAHO B €KCIEPUMEH-
Ti i MiATBEpAXEHO KJiHIYHUMMU acouiauissmu. KiHue-
Bi MPOAYKTU TIJIIKO3yBaHHS MPEACTABICHI IIUPOKUM
pPSIIOM CHOJYK 3 Pi3HOIO MOJIEKYJSIPHOIO MAacolo, aje
HAWTUIMOBIIUUMU IS TeMOAiali3HUX TMAali€HTIB €
dpaxuii 6;m3bko 70 i 14 xJ1a. Ix HakonyeHHs cripuse
CTPYKTYPHUM TOIIKOKEHHSIM CYIWH i € MPEeAUuKTO-
POM CcepLEeBO-CYAMHHOI JeTAJIbHOCTI Y Miali3HUX Malli-
€HTIB [5].

B2-MI' (6itok 3 MogekyssipHow Baroo (MB)
11800 a) 3 6iof0riyHOI TOUKU 30py € KOMIIOHEHTOM
TOJIOBHOI CUCTEMU TiCTOCYMiCHOCTI, aje BilOMUIA BiH
craB 3 KiHug 1980-x, Konu 3 HOro HAKOIMYECHHSIM
[OB’s13aJIM PO3BUTOK [iajli3HOro aminoigosy [9], wo

KJIiIHIYHO MPOSIBJISIETHCS Y BUTJISIAL CMHAPOMY Kaprajib-
HOTO TyHeJI0, e BiAKJaaeHHs aMiJIOiny MepelIKOoaXKaE
BiIbHOMY MepeMillleHHIO cyxoxub. [Ticns myomikariii
pesynbratiB HEMO nocnimxenns [10] i SImoHcbkoro
KoroptHoro nociigxkeHHs [11] 2-MI craB BBaxxatucs
TOJIJOBHUM aTpUOYTOM ypeMiYHOTO TOKCUHY: PiBHi [32-
MT nwmxae 27,5 mr / 1i 32,2 Mr / 71, BimmoBigHO, Oynu
MOB’S13aHi B LIUX JBOX BEJUKHUX JOCTIAXKEHHSIX 3 BU-
XKUBaHHSM. Y SMOHCHKUX KJIIHIYHMX PEKOMEHAALIisIX
(2015 pik) BcTaHOBJEHO LiJILOBI Mepenaiali3Hi piBHi
B2-MTI (<30 mr/ma, «mo MoxXauBoCTI <25 mr/m») [12].
3naeThes, 110 ONTUMAIbHUM KPUTEPIEM i XapaKTepuc-
TUKOIO AianizaTopiB Oyna 6 yacTka 3HUXEeHHS B2-MT
3a ceaHc Aiajli3y, ska Jjis BUCOKOMIOTOYHHUX AiaizaTo-
piB craHoBuTh 50-60%, mis mianizaTopiB i3 cepeaHiM
piBHeM BiacikaHHs1 — Giu3bko 70%, a ISl BUCOKOE-
(dekTuBHOI remoniadinsrpauii (CAP) - 80-85% [13].

JHesiki criojiyku cepenHboi MB MoXXyTb OyTH LIiKa-
BUMU ISl KJIIIHILMCTiB HE TiJIbKU Yepe3 Te, 1110 BOHU €
YpEeMiYHUMU TOKCMHAMMU, a 3aBISIKA JOCTYMHOCTI Jia-
0opaTopHOro pyTMHHOTO BU3HaUeHHs. Tak Oigok ol-
MikporiaooyniH (MB=~33 k/la) B ceui BU3HAYalOTh 15
OLIIHKHU TSXKKOCTi TyOynoiHTepcTUlliaabHOTO (Pidpo3y.
VY Toi1 Xe yac, 0J1M3bKiCTh HOTO MOJIEKYJISIPHOI Baru 10
FGF23 (32 x/1a), IL-1pB (32 x[1a), i ®HII-a (26 x/a)
poOUTh WOro MpUBAOJIMBUM CYpOTAaTOM [JIsI OLLIHKU
BUIATIEHHS CepeTHbOMOJIEKYISIpHUX peuoBuH [13].

IMapatropmon (MB-9225 Ha) i FGF23 (MB33
kJla) — HallBaxXJIUBIllli pEYOBUHU MiHEPaTbHO-KiCTKO-
Bux po3naaiB npu XXH (MKPH-XXH) 3a Mmonekysip-
HOIO Baroto Morju 6 MOMOBHUTHU PSJT YPEMIYHUNA TOK-
cuHiB. OnHak, Tpeba 3a3Ha4YMTH, 110 piBeHb FGF23,
K i mapaTropMOHa, HE3PiBHSHHO Oifiblile 3ajexaTb
Bim piBHiB ¢docdaTy, Kanbllilo i Bil TepaneBTUYHUX
BTPy4YaHb, HiX Bil iX BUBeAeHHH AianizoM. Tomy xoua
iCTOPMYHO MapaTrOPMOH i Ha3MBaJIU FOJOBHUM KaH-
JMUIATOM Ha CTaTyC ypeMi4YHOTO TOKCUHY, B TaHUI yac
LIJTbOBUX MapaMeTpiB BUBEAECHHS LIbOTO TOPMOHY HE
BCcTaHOBJEHO [5, 13].

HesBaxarouu Ha cynepeuanBi JaHi AeIKUX JOCTi-
JKeHb, HEJaBHIM CUCTEeMaTUYHUN OIS MiATBEPAUB
TOKCUYHICTh HaWBiIOMIIIMX TMOB’SI3aHUX 3 OiTKaMu
ypeMiuHUI TOKCHHIB P-Kkpe3os-cynabdary i iHIoKCuI-
cyiabdary [14], i BOHM 3aifHSIM Miclle B CITMCKY IlIecC-
TU HaWOINbII eKCITEPUMEHTAJIBHO i KJIiHIYHO MiATBEp-
JKEHUX YPEMiIYHUI TOKCUHIB, OB 3aHUX 3 Oi1KaMu
[15]. BiamiHHiCTIO IMX PEYOBMH BiJ iHIIUX ypeMmidy-
HUIl TOKCHUHIB € AOMATKOBA MOXJIUBICTb 3HUXXYBAaTU
iX piBeHb LIISIXOM HE€ TUIbKU iHTeHCcUdIiKalii miamizy
Ta 30epexXeHHs 3aJMIIKOBOI (DYHKIiI HUPOK, aje i
LIJTSIXOM 3HVXKEHHS iX reHepallii B KAIIKiIBHUKY MPO- i
npe6iotnkamu [16]. BiabHi Jierki JJaHIIOTY iIMYHOTJI0-
OyhiHiB (25 x/la 1 MOHOMEPiB) TaKOX HajleXaTh 10
YpeMiuyHUIA TOKCUHIB, OCKiJIbLKM BOHU HE€ TiJIbKU Ma-
I0Th MiaBuIlleHU piBeHb npu XXH-5]1, a i moripiy-
10Th (pyHKIiIO JelKouuTiB. JliajnizaTopu i3 cepeaHiM
piBHEM BiICiKaHHS 3MaTHiI BUAAISATH JIETKi JAHUIOTU
Ig Ha BimMiHY Big cTaHAAPTHUX BUCOKOMOTOYHUX ['[]
iCad [17].
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BuBualoTbcsl maToJIOriuHi acoliallii cepeaHix Mo-
JIEKYJ 3 iHIIMMU KOMOP- OiTHMMU CTaHAMU Aiajli3HUX
XBOpMX, SIK-TO: CBepOiX, CUHAPOM HECMOKiIHHUX Hir,
acTeHis, Aernpecisi, po3jaaau XapuyBaHHS Ta iHIII.

CBep0ixX, CHHAPOM HECTOKIMHMWX HIl i acCTeHisl.
CBepOiX - OMH 3 HANOIIbII BUCHAXKJIMBUX 1 iHBATiAM-
3YIOUMX CUMIITOMIB Y XBOpUX, sIKi JikytoThes ['J1 [18];
OibIIICTh CTpaXIae Ha cBepOiX i Yac Mpoleny-
pu I'l, i ue 3aaMIIA€ETHCS HE3 SICOBAHOIO MPOOIEMOIO
[19]. CBepbix cepen I'/l XxBOpuX BUHMKAE BHAC/IIOK
Iii 6aratbox (PakTOpiB: HAKOMUYEHHSI BEJIUKUX ype-
MiYHUX TOKCHHiB, BUCOKOTO piBHIO (pocdopy, BUCOKIl
HanpyxeHocTi CX3 Tta HegocTaTHil 6iocymicHocTi ']
MemOpan [20].

CuHapom HecnokiitHux Hir (RLS) — me oguH i3
BUCHAXYIOUMX Ta 0 KiHUS HE 3’SICOBAHUX CUHAPOMIB
nop’s3aHux 3 I'Jl. TlatoreHe3 HesicHUIA, ajie 3B’S1I30K
3 YpEeMiYHUMM TOKCUHAMM, MPOLIECCAMU XPOHIYHOTO
3anajieHHs Ta KiHleBoto ctafgiero XXH, a TakoxX 3HUK-
HEHHS HOro y XBOPHUX MiCls8 TpaHCIUIAHTAllil HUPOK
[21] € miarpyHTSM UTSL TIOIIYKY HOBUMX Ta 3aCTOCYBaH-
Hs pi3HUX METOAMK JIiKyBaHHS. byno nepeBipeHo 0a-

raTo MeTOMiB JIiKyBaHHSI, OAHAK iX €(eKTUBHICTb 3a-
JINIIAETHCST YaCTKOBOIO [22].

Cepen ycix HacninkiB pytuHHoro I'Jl, yacTo naii-
€HTU MOBIAOMJISIOTh PO TUMYACOBE MOTiPIIEHHS CTa-
HYy-acTeHilo Micias miamisy, sika morpedye pi3HOTO, iH-
KOJIM TPUBAJIOTO 4Yacy BimHOBIeHHS. L BUCHaxyoua
acCTeHisl CWJIbHO BIJIMBA€E Ha sKicTb XUTTS '/l XBopuX,
IO 3MEHIIYE TPUBAIICTh 3aA0BIIBHOTO CTaHy MicCs
ceaHcy I'JI.

ManbHyTpuList abo OiIKOBO-eHEepreTuyHa He-
nocratHicts (BEH) mpucytHs y OGinbLIocTi mauieH-
TiB, 10 JiKytoTbcs ', € cuIbHUM (HhaKTOPOM PUBUKY
11010 301JIbIIEHHS YKcJia rocHiTalizaliil Ta CMEPTHOC-
Ti mx xBopux [2]. Hassuicte BEH y mianizHux xBopux
MOX€ MPU3BOIUTHU 10 MAPATOKCATBHOTO aHYJIIOBAHHS
(hakTopiB pU3MKy a00 MOBHICTIO 3MiHIOBATH €MiAeMio-
Jiorito (pakTopiB pusuky. Cepen dializHUX MaLli€EHTIB,
HaIMpUKIal, HA3bKUKA (a He BUCOKMI) iHIEKC Macu
TiJla, 200 HMU3bKa (a HE BUCOKA) KOHLIEHTpallisl XoJec-
TepUHAa CUPOBATKU KPOBi MOB’A3aHa 3 MiJBUILIEHHSIM
JetanbHOCTI. 3B’930K BEH, XpoHiuHOTrO 3amaneHHs Ta
aTepocKyepo3y MOoAaHO Ha puc. 3.

ATepockiiepo3

IIpo3anajabHi HUTOKIHU

3anajeHHA

\

BEH

Puc. 3. 38’130k BEH, xpoHiuHOrO0 3amajaeHHs Ta aTepOCKJIepo3y.

MoxauBi JiKyBaJbHi MiIX0AM Ta peKoMeHAalii.
PosrnsmaoThCcss HACTYMHI cTpaTeril MpoTU3annajibHOIo
JIIKyBaHHSI: TIpaBWJIbHE XapdyBaHHS, (Di3WUHI TpeHY-
BaHHsI, (apMaKoJIOTiYHI IIpemapaTH, 3aCTOCYBaHHS
Jiaji3HUX METOJIB JIIKyBaHHS, HAaIlpaBJIEHUX Ha BUIA-
JICHHSI CepeaHiX MOJIeKya (puc.3).

3ananeHHs, siKe 6e3MocepeIHbO € HACTIIKOM OYIb
SIKOTO ineHTU(diKOBAHOTO IXepesia, SK HaIlpuKam,
TpUBANOl XPOHIYHOI iH(EKIil, MiaIarae arpecuBHii
Tepalrii 3 000B’SI3KOBUM JTOCSITHEHHSIM ii BUJIY4eHHS.
O3Haku, SKi MOXHa BHKOPHWCTOBYBAaTH SIK HECITCIIM-
(ivyHMIT TOKA3HUK IJIST 3MEHIIEHHS Ipolleca CUCTEM-
HOTO XPOHIYHOTO 3aIlaJIecHHS € MEHII 3’ ICOBAaHUMHU.

Xoya enizeMiosIoriYHO OYEBMIHI 3B’A3KM 3aria-
JIEHHS Ta LIBUAKOIO Mepebiry 3aXxBOploBaHHS y Malli-
entiB 3 XXH, BigcyTHi paHgoMi3oBaHi KJiHi4Hi HO-
CIIIXeHHs, SIKi 0 JOBEIM, 110 TeMIU IIPOrpecyBaHHS
XXH ranbMy1oTbes IIpY 3aCTOCYBaHHI HeceLUPiuHUX
METO/IB 3MeHIIIeHH 3anajieHHs. CaMe TOMY BiACyTHiit
KOHCEHCYC YHi(pikoBaHOI CTaHAAPTU30BAHOI CTpaTerii
JIIKyBaHHSI CUCTEMHOTO XPOHIYHOTO 3aIfaJIcHHS Y I1a-
ieHTiB 3 XXH.

JlikyBanbHi MoJiejli B OCHOBHOMY HaIlpaBjIeHi Ha
3MEHIIIEHHS XPOHIYHOro 3amajJeHHsS, ITOKpalleHHS
IMOKa3HMKIB OKCUIATMBHOIO CTPECY Ta €HIOTEIbHOI
nuchyHKLil. Po3risgaeTbcs MepcneKTUBHICTh 3aCTO-
CYBaHHS CTaTUHIB sl 3MeHIleHHs piBHiB C-PII, He-
3aJIeXXHO Bil iX BILIMBY Ha jaiminu [2, 5, 23]. Byno KoH-
craroBaHo 3MeHIIeHHs1 C-PIT (9-5 Mr/n) Ta KOHIIEH-
Tpauio xojectepuny (175 u 156 Mr/mn), 30iIbIICHHS
piBHiB anbOyMiHy cupoBatku (36,9 ta 39,9 r/m). He-
3BaXKalouyy Ha JesIKi TpOTUpivds, IToKa3aHo, 1o IATT®
MOXYTb 3MEHIIYBAaTHU 3alaJieHHs] HEe TiIbKU B 3arajib-
Hiii momyJsiiii, aje i y xsopux Ha XXH [2].

Bitamin E Moxe MaTu aHTHM3anajlbHUIi Ta aHTUOK-
CMIAHTHUM eeKT, oro 3aCTOCYBaHHS CIIPUSIE 3MEH-
IIEHHIO KapAioBacKyJsIpHOI CMEPTHOCTI y HdializHUX
xBopux [2].

AHTH3anajabHi Ta aHTULUMTOKIHOBI areHTH, Ha-
npuKiag, Taki IK MEHTOKCUQiNiH, MalOTh OyTU O0-
chimxeHi y upbomy HanpsaMmky [2]. HeoGxigHo mpoBe-
JEHHS PaHIOMi30BaHUX KIiHIYHMX OOCHTiIXEHb IS
BU3HAYEHHs aHTU3aIajJbHOTO eeKTy 6araTbox Mmpe-
napariB, iX BIUIMBY Ha XapyOBHUiIl CTaTyC Malli€EHTIB C
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cunapomoM BEH. JlimiToBaHi nocaiaxxeHHsT mokKasy-
0Th MOXJIMBICTh 3aCTOCYBaHHS AesIKUX (hpapMaKoso-
TiYHUX MOpenapaTiB IS 3MEHIIEHHS 3anajeHHs [2]:

craTuHU, iHTiOiTOpM AIIM, N-alleTUILNCTEIH, CeBe-
JlaMep Ta iHIli, SIKi MalOTh iCTOTHUMI aHTU3aNaJbHUM
edexkr (Tabiu. 3).

Tabauys 3

IIpukaaau MOKJIMBUX AHTU3ANAJBHUX TEPANIEBTUYHUX CTPATETIii, 10 MOKYTb BUKOpPUCTOBYBaTUCA npu XXH

XapyoBi Ta TepaneBTHYHi cTpaTerii

IIponykr/3acio

XapuoBi iHIpimieHTH Cosa

Owmera 3 XXUpHi KUCTIOThI
AHTHUOKCUAAHTH (sirogu, GPyKTH, TOPiXu, 3ePHOBI Ta
iHIIIi. )

®Di3nyHi TpEeHyBaHHS

5 pasiB Ha TMXXIEHb

dapmakoJsioriyHi nmpemnaparu

CratuHu

IATI®

N-acetylcysteine

Ienapun

CeBenamep

D-BiTamin

AcTipyH/HeCcTepOoinHi MpoTU3anaibHi IperapaTu
LlinbBa aHTMLIMTOKIHOBA Tepartisi

y-ToKO(epon

3acTocyBaHHS Mpe i MPOOiIOTUKIB

Jnst gesakux pPeyoBUH KHUIIKOBOTO IMOXOMXKEH-
Ho (TpuMeTinamiH-N-okcua 3 MB = 75]1a ta iHmon-
cynbdar 3 MB = 212/1a) 3HMKEeHHS iX KOHIICHTpAIIii
MOXHa JOCITTH HE TiJIbKM iHTeHCUiKalli€w aiali3y,
ajie i 3HMXKEHHSIM MPOAYKIIil IMX PeYOBUH 3a JOITOMO-
row mpe- i npobiotukis. IligBuIlleHHST KOHIEHTPALil
i€l peYOBUHU TiABUIIYE PU3UK CEPLEBO-CYIMHHUX
yckinagHeHb [S]. Ingon-cynabdar MigBHUINYETLCS IIPU
XPOHIYHili HMPKOBiil HEZOCTATHOCTI OiNbin HiX y 60
pasiB i Ma€e MPOKOATYISHTHY aKTUBHICTb. OpieHTaIlis
Ha MigBUIIEHHS PiBHS LIi€] PEYOBUHU BIIKPUBAE MOXK-
JIMBOCTi BUKOPUCTAHHSI aHTUTPOMOOTUYHUX TIperapa-
TiB. PU3uku TpoM0OO3y MpH BUCOKHUX KOHLEHTpALisIX
iHAOJIB BiTHOCATBLCS i 10 TPOMOO3iB apTepiOBEHO3HOIL
dictynu.

3acrocyBaHHd anmapaTHuUX cTpareriii. Ha cporom-
HILIHIA JeHb IS 3HVXKEHHSI KOHLIEHTpallil pedyoBUH,
gki mpudetHi 10 CX3 Ta IporpecyBaHHSI KIIHIYHHX
CUHIPOMiB, OOYMOBJIEHMX XPOHIYHMM 3alaJIeHHSIM B
TOMY YMCJIi i ceplieBO-CyIMHHUX YCKJIaAHEHb CTaHAAPT-
HUI nmiami3 BBaXaeTbcd HemocTaTHiM. CraHmapTHUIA
niajli3 go0pe BuAaisie HU3bKOMOJIEKYJSIDHI ypeMidHi
TOKCHHU, HE MOB’sI3aHi 3 OiJIKaMu, i MApKEpOM TaKOIro
BUIAJICHHS 3a BiICYTHICTIO Kpalllol aJlbTepHaTHBY Oara-
TO NECATUITh € KJIipEHC CEYOBUHMU, 1110 CTaB (B ¢hopMi
Kt / V) 3araxbHOIPpHUITHATOIO OIIHKOIO 03U Hiaji3y.
Po3BUTOK aHATITUYHUX METO/IIB B 0i0XiMii JO3BOJIMB 3a
OCTaHHi AECATUIITTS iIeHTU(iKyBaTH IIUPOKUIA CITIEKTP
cepemHix Mojiekyn1 3 MB mo 40 x/la, mesiki 3 HUX BIa-
JIOCS 3B SI3aTH 3 KOHKPETHMMM acCITeKTaMM YPeMidHOI
TOKCUYHOCTI. Hakonuauch CBim4eHHs, 1110 ypeMiuyHM-
MM TOKCUHAMU MOXYTb OyTH i OLTKU, SKi 32 CBOEIO MO-
JIEKYJISIPHOIO Barolo HaOJIMXKalOThC A0 MOJIEKYJISIPHOT

Baru ajbOyMiHy, a iIX BUAAJIEHHS MOTPEOYIOTh HAOIM-
XEeHHs AializHuX MeMOpaH 3a BJIAaCTUBOCTSIMM OO HUP-
KOBOTO (OUTBTpY. PO3BUTOK Aiasli3HUX TEXHOJIOTIH Oys10
IIOB’13aHO 31 30UTBIICHHSIM KIIIPEHCY CepeaHbOMOJIC-
KynsipHux crionryk 3 MB mo 15 kx/la (Takux sk 32-MI)
IpYM BUKJIIOYEHHI BTpar aabOymiHy 3 MB mo 66 k/la.
I'emomiadinerpamis (IA®P) mocsgrima piBHS BUmAICH-
HS MoJIeKys 3 MB mo 25 x/la, a cydacHi JOCTiIKeHHS
CHIPSIMOBAHI Ha MiATBEPIXKEHHS KJIIHIYHUX MepeBar Tak
3BaHUX MEMOpaH 3 «CepeIHbOI0 TOYKOIO BiICiKaHHSI»
(«medium cut-offs (MCO), s1Ki e(eKTUBHO BUIAJISTIOTH
pegoBuHM 3 MB mo 50 k]la, a TaKoX BUKIIIOYAIOTH iC-
TOTHI BTpat anbOyminy [24]. Cy4acHe BUPOOHUIITBO
JliaJlizaTopiB Opi€eHTOBaHE Ha 3BYXXEHHS IMPUHU PO3-
MOy PO3MipiB MOp, 110 AO3BOJSIE 30iABILINTU YaCTKY
MOP AOCUTh BEJIMKUX PO3MIipiB U151 BUAATEHHS BETUKUX
CcepelIHbO MOJIEKYJISIPHUX TOKCUHIB, 1 BiICYTHOCTI TOP,
SIKi TPOIyCKalTh anbOyMmiH. Taki miamizatopu AaloTh
B TMOpPiBHSIHHI 3i CTaHOAPTHUMU BHCOKOIIOTOYHUMU
30UTBIICHHS KJIipEHCY, HAIIPUKIIAL, KOMIUIEMEHTY 3 2
10 26-36 ma1 / xB, a yactka 3HkeHHs Y KL-40 (40 x/1a)
3a ceaHc 36imbimmiacs 3 19% no 61-71% [17]. Kniniuni
nmocimkeHHss MCO-MeMOpaH IiATBEPIKYIOTh iX 31aT-
HiCTb OiJbIIIOI0 MipOI0 3HMXXYBAaTU KOHILIEHTpAllii Mpo-
3aMaJibHUX LIMTOKiHIB, TaKKUX SIK (PaKTOp HEKPO3Y MyX-
JIMH i iHTepeliKiH 6, BUIbHUX JIETKUX JIAHLIOTIB iMyHO-
m100YJIiHIB Kamnma i 1amM6aa, 1-Mikporno0yiiHy, ¢pakTop
koMmruiemenTy D [17, 25] mopiBHAHO 3 KIIACUYHUMU
BHUCOKOIOTOYHMMU MeMOpaHaMu. TeHIeHIIisl A0 Tirmo-
anpOyMiHeMil, 110 CIIocTepiragacs MpoTIroM IepIioro
Micsams gikyBaHHS Ha MCO-MeMOpaHax, HiBeJIfoBaaacs
B XOIIi TTONAJBIINX 8 THKHIB, IIIO aBTOPH ITOB’SI3YIOTh 3
MMO3UTUBHUM BIUIMBOM MeMOpaH Ha CTaH CHCTEMHOTO
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XPOHIYHOTO 3amaJIeHHs, XapaKTEepHOro ISl Malli€HTIB
3 HMpKOBOIO aucoyHkiieo [26]. Takum ymHOM, Ha
CBOTOJIHIIIIHIN A€Hb MaKCUMAJIbHUM HaOJIVXKEHHSIM J0
MPUPOJHOI [JIOMEPYJISIPHOT MEMOPAHU MOXHA BBAXaTU
TaK 3BaHi MEMOpaHU 3 CEpPeIHbOI0 TOYKOIO BilCiKaHHS
(Middle cut-off, MCO). Bukopucrtanag MCO mem0-
paH peanizoBaHO B HOBOMY METOAi Aiasli3HOi Teparil
— posmupeHomy remopianidi (HDx). Meron Bu3Haue-
HO SIK TeMoJiani3, IKUii moeaHy€e NUMY3HUNA i KOHBEK-
LAHUIA TPaHCMIOPT B ONTUMAJBLHOMY CHiBBiTHOIIEHHI
3a paXyHOK BUKOPUCTaHHS [iajli3aToOpiB i3 CepeaHbOIO
TOUKOIO BiAcCikaHHS. 1 mpoBeaeHHS PO3LIMPEHOIO
I’/ BUKOPUCTOBYETBHCSI CTAaHIAPTHA TEXHOJIOTiSI 3BU-
yaitHoro I'Jl. ITinBulieHe BUAaJeHHS BETUKUX CEPEAHIX
MoJiekya pu HDx mMoxe mpusBecTd 10 MOKPalIEHHS
KJIiHIYHUX HACJi[KiB, 30KpeMa: 3MEHIIEHHS 4acTOTU
PO3BUTKY CEPLEBO-CYAUHHUX YCKIAAHEHb, 3HUXEHHS
3arajbHOI Ta CEepLEBO-CYAMHHOI CMEPTHOCTI y Aialli3-
HUX Nali€HTIB, TOKpalIeHHs €(DeKTUBHOCTI JIIKyBaHHS,
3MEHIIIEHHSI YaCTOTU 0araTbOX BUCHAXJIMBUX KOMOP-
0imHUX CTaHiB.

Jlitepatypa (References):

3akmoueHHsa. CucTeMHe XpOHiYHe 3amajieHHS —
3arajibHa o3Haka XXH, mom’s3aHa sIK i3 ceplieBO-Cy-
JIMHHOIO TAaTOJIOTi€l0, TaK i 3 Pi3HUMM KOMOPOiIZTHUMU
CTaHaMU y XBOPUX, SIKi JIKYIOTbCS Hiajli3oM, a TaKOX
yciMa mpUYMHAMKU CMEPTHOCTiI XBopuX. ICHy10Ui MeTO-
NI Aiaii3Hoi Teparii € Manoe(eKTUBHUMU Y BUTAJTIEHHI
PEUYOBUH, TPUYETHUX IO CUCTEMHOT'O XPOHIYHOTO 3ara-
JICHHSI, TaK 3BaBHUX CEPEAHBOMOJIEKYISIPHUX YpeMiu-
HUX TOKCUHIB (LIUTOKiHiB, (aKTOPiB POCTY, aAUTOHEK-
TUHIB, TOPMOHIB Ta iHIIMX pe4yoBUH). PO3BUTOK Ta MoO-
LYK AiaJli3HUX TeXHOJOriA TpuBaao OyB HaMpaBIeHUN
Ha CTBOPEHHS MEMOpaH MaKCUMajlbHO HAOIMKEHHUX
JIO0 TIPUPOAHOI TIoMepyasipHoi Membpanu. Ha croroa-
Hi CTBOpPEHI TaK 3BaHi MEMOpaHU 3 CEPeIHbOI0 TOUKOIO
BincikanHs (Middle cut-off, MCO). Bukopucranus
MCO mem0bpaH peaiZoBaHO B HOBOMY METO/Ii Tiali3HO1
Teparii — po3mupeHomy remofianizi (HDx). [Topanpuri
JOCTII>)KEHHS BU3HAYaTh OYiKyBaHY MEpPCHEKTUBHICTh
JIaHUX MeMOpaH Ta KJIiHIYHUH eeKT.

Konduikr intepeciB. Po6ota minTpruMana HayKo-
BUM IrPaHTOM, HaTaHUM KOMIIaHi€lo Baxter.

1. Driianska VYe, Dudar 10, Shifris IM, Honchar Yul,
Loboda OM, Haiseniuk FZ, Krot VF. Tsytokinova
lanka imunitetu u khvorykh na KhKhN V st., yaki
likuiutsia metodamy HD, HDF abo PD. Ukr.
zhurn. nefrolohii ta dializu. 2016;4(52): 47-51. [In
Ukrainian]. doi: 10.31450/ukrjnd.4(52).2016.03

2. Dudar I. Khronichne zapalennia pry khronich-
nii khvorobi nyrok. Hipotezy ta vidpovidi. Ukr.
zhurn. nefrolohii ta dizu. 2007;1(13):33—42. [ In
Ukrainian].

3. Dudar I, Shymova A, Krasiuk E. Porushennia nu-
trytsiinoho statusu u khvorykh, yaki likuiutsia pery-
tonealnym dializam: rol khronichnoho zapalennia.
Ukr. zhurn. nefrolohii ta dializu.2017;1(53):70-73. |
In Ukrainian]. doi: 10.31450/ukrjnd.1(53).2017.10

Korol L, Dudar I, Mihal L, Honchar Yu, Shifris
1. Praktychna tsinnist vyznachennia oksydant-
no-antyoksydantnykh pokaznykiv krovi u khvo-
rykh, yaki likuiutsia metodom hemodializu. Ukr.
zhurn. nefrolohii ta dializu. 2018;1(57):48-56. [ In
Ukrainian]. doi: 10.31450/ukrjnd.1(57).2018.05

5. Wolley MJ, Hutchison CA. large uremic tox-
ins: an unsolved problem in end-stage kidney
disease. Nephrol Dial Transplant. 2018 Oct
1;33(suppl_3):iii6-iiill. doi: 10.1093/ndt/gfy179.

6. Driianska V, Korol L, Dudar I, Myhal L. ta in.
Prozapalni tsytokiny (IL-1, FNP-alfa) ta oksy-
dantno-antyoksydantnyi balans krovi khvorykh na
khronichnu khvorobu nyrok V D stadii z riznym st-
anom komorbidnosti. Imunolohiia ta alerholohiia.
Nauka i praktyka.2014;1:25-30. [In Ukrainian].

7. Malasaiev MO, Dudar 10, Shymova AYu.
Perytonity, asotsiiovani z postiinym ambulatornym

perytonealnym dializom. Ukr. zhurn. nefrolo-
hii ta dializu.2019.3(63):47-52. [In Ukrainian].
doi: 10.31450/ukrjnd.3(63).2019.07

8. Suarez-Alvarez B, Liapis H, Anders H. Links be-
tween coagulation, inflammation, regenera-
tion, and fibrosis in kidney pathology. Laboratory
Investigation. 2016; 96:378—390. doi: 10.1038/labi-
nvest.2015.164.

9. Gejyo F, Yamada T, Odani S. et al. A new form
of amyloid protein associated with chronic he-
modialysis was identifi ed as beta 2-microglob-
ulin. Biochem Biophys Res Commun. 1985;
129(3): 701-706. doi: 10.1016,/0006-
291X(85)91948-5

Cheung AK, Rocco MV, Yan G. et al. Serum beta-
2 microglobulin levels predict mortality in di-
alysis patients: results of the HEMO study. ] Am
Soc Nephrol. 2006;17(2): 546-555. doi: 10.1681/
ASN.2005020132

Okuno S, Ishimura E, Kohno K. et al. Serum beta2-
microglobulin level is a signifi cant predictor of
mortality in maintenance haemodialysis patients.
Nephrol Dial Transplant. 2009;24(2):571-7. doi:
10.1093/ndt/gfn521.

. Watanabe Y, Kawanishi H, Suzuki K. et al. Japanese
Society for Dialysis Therapy Clinical Guideline
for “Maintenance hemodialysis: hemodialysis
prescriptions”. Ther Apher Dial. 2015; 19 (Suppl
1):67-92. doi: 10.1111/1744-9987.12294.

Masakane I, Sakurai K. Current approaches to mid-
dle molecule removal: room forinnovation. Nephrol
Dial Transplant. 2018 Oct 1;33(suppl_3):iiil2-
iii21. doi: 10.1093/ndt/gfy224.

10.

11.

13.

60 LLIkona Hedponora

YKPAIHCbKMIN XYPHOA HEPROAOTIT TO Alaaizy N22 (66) 2020


https://ukrjnd.com.ua/index.php/journal/article/view/208/189
https://ukrjnd.com.ua/index.php/journal/article/view/208/189
https://ukrjnd.com.ua/index.php/journal/article/view/208/189
https://ukrjnd.com.ua/index.php/journal/article/view/208/189
https://ukrjnd.com.ua/index.php/journal/article/view/208/189
https://ukrjnd.com.ua/index.php/journal/article/view/208/189
https://ukrjnd.com.ua/index.php/journal/article/view/208/189
https://ukrjnd.com.ua/index.php/journal/article/view/208/189
file:///F:/WORKS_2019/NEFROLOGY/2020-03-24_Nefrologia_N2(66)-2020/STATIY/%e2%84%9666/Dudar%20I,%20Shymova%20A,%20Krasiuk%20E.%20Porushennia%20nutrytsiinoho%20statusu%20u%20khvorykh,%20yaki%20likuiutsia%20perytonealnym%20dializam:%20rol%20khronichnoho%20zapalennia.%20Ukr.%20zhurn.%20nefrolohii%20ta%20dializu.2017;1(53):70-73.%20%20%5b%20In%20Ukrainian%5d.%20%20doi: https://doi.org/10.31450/ukrjnd.1(53).2017.10
file:///F:/WORKS_2019/NEFROLOGY/2020-03-24_Nefrologia_N2(66)-2020/STATIY/%e2%84%9666/Dudar%20I,%20Shymova%20A,%20Krasiuk%20E.%20Porushennia%20nutrytsiinoho%20statusu%20u%20khvorykh,%20yaki%20likuiutsia%20perytonealnym%20dializam:%20rol%20khronichnoho%20zapalennia.%20Ukr.%20zhurn.%20nefrolohii%20ta%20dializu.2017;1(53):70-73.%20%20%5b%20In%20Ukrainian%5d.%20%20doi: https://doi.org/10.31450/ukrjnd.1(53).2017.10
file:///F:/WORKS_2019/NEFROLOGY/2020-03-24_Nefrologia_N2(66)-2020/STATIY/%e2%84%9666/Dudar%20I,%20Shymova%20A,%20Krasiuk%20E.%20Porushennia%20nutrytsiinoho%20statusu%20u%20khvorykh,%20yaki%20likuiutsia%20perytonealnym%20dializam:%20rol%20khronichnoho%20zapalennia.%20Ukr.%20zhurn.%20nefrolohii%20ta%20dializu.2017;1(53):70-73.%20%20%5b%20In%20Ukrainian%5d.%20%20doi: https://doi.org/10.31450/ukrjnd.1(53).2017.10
file:///F:/WORKS_2019/NEFROLOGY/2020-03-24_Nefrologia_N2(66)-2020/STATIY/%e2%84%9666/Dudar%20I,%20Shymova%20A,%20Krasiuk%20E.%20Porushennia%20nutrytsiinoho%20statusu%20u%20khvorykh,%20yaki%20likuiutsia%20perytonealnym%20dializam:%20rol%20khronichnoho%20zapalennia.%20Ukr.%20zhurn.%20nefrolohii%20ta%20dializu.2017;1(53):70-73.%20%20%5b%20In%20Ukrainian%5d.%20%20doi: https://doi.org/10.31450/ukrjnd.1(53).2017.10
file:///F:/WORKS_2019/NEFROLOGY/2020-03-24_Nefrologia_N2(66)-2020/STATIY/%e2%84%9666/Dudar%20I,%20Shymova%20A,%20Krasiuk%20E.%20Porushennia%20nutrytsiinoho%20statusu%20u%20khvorykh,%20yaki%20likuiutsia%20perytonealnym%20dializam:%20rol%20khronichnoho%20zapalennia.%20Ukr.%20zhurn.%20nefrolohii%20ta%20dializu.2017;1(53):70-73.%20%20%5b%20In%20Ukrainian%5d.%20%20doi: https://doi.org/10.31450/ukrjnd.1(53).2017.10
https://ukrjnd.com.ua/index.php/journal/article/view/27/17
https://ukrjnd.com.ua/index.php/journal/article/view/27/17
https://ukrjnd.com.ua/index.php/journal/article/view/27/17
https://ukrjnd.com.ua/index.php/journal/article/view/27/17
https://ukrjnd.com.ua/index.php/journal/article/view/27/17
https://ukrjnd.com.ua/index.php/journal/article/view/27/17
https://academic.oup.com/ndt/article/33/suppl_3/iii6/5114425
https://academic.oup.com/ndt/article/33/suppl_3/iii6/5114425
https://academic.oup.com/ndt/article/33/suppl_3/iii6/5114425
https://academic.oup.com/ndt/article/33/suppl_3/iii6/5114425
https://ukrjnd.com.ua/index.php/journal/article/view/352/268
https://ukrjnd.com.ua/index.php/journal/article/view/352/268
https://ukrjnd.com.ua/index.php/journal/article/view/352/268
https://ukrjnd.com.ua/index.php/journal/article/view/352/268
https://ukrjnd.com.ua/index.php/journal/article/view/352/268
https://www.nature.com/articles/labinvest2015164
https://www.nature.com/articles/labinvest2015164
https://www.nature.com/articles/labinvest2015164
https://www.nature.com/articles/labinvest2015164
https://www.nature.com/articles/labinvest2015164
https://www.sciencedirect.com/science/article/abs/pii/0006291X85919485?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0006291X85919485?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0006291X85919485?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0006291X85919485?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0006291X85919485?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0006291X85919485?via%3Dihub
https://jasn.asnjournals.org/content/17/2/546
https://jasn.asnjournals.org/content/17/2/546
https://jasn.asnjournals.org/content/17/2/546
https://jasn.asnjournals.org/content/17/2/546
https://jasn.asnjournals.org/content/17/2/546
https://academic.oup.com/ndt/article/24/2/571/1841309
https://academic.oup.com/ndt/article/24/2/571/1841309
https://academic.oup.com/ndt/article/24/2/571/1841309
https://academic.oup.com/ndt/article/24/2/571/1841309
https://academic.oup.com/ndt/article/24/2/571/1841309
https://onlinelibrary.wiley.com/doi/full/10.1111/1744-9987.12294
https://onlinelibrary.wiley.com/doi/full/10.1111/1744-9987.12294
https://onlinelibrary.wiley.com/doi/full/10.1111/1744-9987.12294
https://onlinelibrary.wiley.com/doi/full/10.1111/1744-9987.12294
https://onlinelibrary.wiley.com/doi/full/10.1111/1744-9987.12294
https://academic.oup.com/ndt/article/33/suppl_3/iii12/5114423
https://academic.oup.com/ndt/article/33/suppl_3/iii12/5114423
https://academic.oup.com/ndt/article/33/suppl_3/iii12/5114423
https://academic.oup.com/ndt/article/33/suppl_3/iii12/5114423

Ukrainian Journal of Nephrology and Dialysis, 2 (66)’2020

Nephrology School

14.

15.

16.

17.

18.

19.

20.

Vanholder R, Schepers E, Pletinck A. et al. The
uremic toxicity of indoxyl sulfate and p-cresyl sul-
fate: a systematic review. J Am Soc Nephrol. 2014;
25:1897-1907. doi: 10.1681/ASN.2013101062

Vanholder R, Pletinck A, Schepers E, Glorieux
G. Biochemical and Clinical Impact of Organic
Uremic Retention Solutes: A Comprehensive
Update. Toxins (Basel). 2018;10(1). pii: E33. doi:
10.3390/toxins10010033.

Vanholder RC, Eloot S, Glorieux GL. Future ave-
nues to decrease uremic toxin concentration.
Am J Kidney Disease. 2016; 67(4): 664-676. doi:
10.1053/j.ajkd.2015.08.029.

Kirsch AH, Lyko R, Nilsson LG. et al. Performance
of hemodialysis with novel medium cut-off dialyz-
ers. Nephrol Dial Transplant. 2017; 32(1): 165-172.
doi: 10.1093/ndt/gfw310

Mathur VS, Lindberg J, Germain M. et al. A longi-
tudinal study of uremic pruritus in hemodialysis pa-
tients. Clin J Am Soc Nephrol 2010; 5: 1410—1419.
doi: 10.2215/CJIN.00100110

Simonsen E, Komenda P, Lerner B. et al. Treatment
of uremic pruritus: a systematic review. Am J
Kidney Dis 2017; 70: 638—655. doi:10.1053/
j-ajkd.2017.05.018

Aoike I. Clinical significance of protein adsorb-
able membranes—long-term clinical effects and
analysis using a proteomic technique. Nephrol Dial
Transplant 2007; 22: v13—v19. doi: 10.1093/ndt/
gfm295

21.

22.

23.

24.

25.

26.

Molnar MZ, Novak M, Ambrus C. et al. Restless legs
syndrome in patients after renal transplantation.
Am J Kidney Dis 2005; 45: 388—396. doi: 10.1053/
j-ajkd.2004.10.007

Scherer JS, Combs SA, Brennan F. Sleep disorders,
restless legs syndrome, and uremic pruritus: diag-
nosis and treatment of common symptoms in dialy-
sis patients. Am J Kidney Dis 2017; 69: 117—128.
DOI: 10.1053/j.ajkd.2016.07.031

Nans Florens, Laurent Juillard. Expanded haemodi-
alysis: news from the field. Nephrol Dial Transplant.
2018; 33: iii48—iii52. doi: 10.1093/ndt/gfy203.

Wolley M, Jardine M, Hutchison CA. Exploring the
clinical relevance of providing increased removal
of large middle molecules. Clin J Am Soc Nephrol.
2018;13(5): 805-814. doi: 10.2215/CJIN.10110917.

Ok E, Asci G, Toz H. et al. Mortality and car-
diovascular events in online haemodiafi Itration
(OL-HDF) compared with high-flux dialysis: re-
sults from the Turkish OL-HDF Study. Nephrol
Dial Transplant. 2013; 28(1):192-202. doi: 10.1093/
ndt/gfs407

Klammt S, Wojak HJ, Mitzner A. et al. Albumin-
binding capacity (ABiC) is reduced in patients with
chronic kidney disease along with an accumulation
of protein-bound uraemic toxins. Nephrol Dial
Transplant. 2012; 27(6):2377-83. doi: 10.1093/ndt/
efr616

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO AlaAidy N22 (66) 2020

LLIkona Hedponora 61


https://www.ncbi.nlm.nih.gov/pubmed/24812165
https://www.ncbi.nlm.nih.gov/pubmed/24812165
https://www.ncbi.nlm.nih.gov/pubmed/24812165
https://www.ncbi.nlm.nih.gov/pubmed/24812165
https://www.mdpi.com/2072-6651/10/1/33
https://www.mdpi.com/2072-6651/10/1/33
https://www.mdpi.com/2072-6651/10/1/33
https://www.mdpi.com/2072-6651/10/1/33
https://www.mdpi.com/2072-6651/10/1/33
https://www.ncbi.nlm.nih.gov/pubmed/26500179
https://www.ncbi.nlm.nih.gov/pubmed/26500179
https://www.ncbi.nlm.nih.gov/pubmed/26500179
https://www.ncbi.nlm.nih.gov/pubmed/26500179
https://academic.oup.com/ndt/article/32/1/165/2931159
https://academic.oup.com/ndt/article/32/1/165/2931159
https://academic.oup.com/ndt/article/32/1/165/2931159
https://academic.oup.com/ndt/article/32/1/165/2931159
https://www.ncbi.nlm.nih.gov/pubmed/20558560
https://www.ncbi.nlm.nih.gov/pubmed/20558560
https://www.ncbi.nlm.nih.gov/pubmed/20558560
https://www.ncbi.nlm.nih.gov/pubmed/20558560
https://www.ajkd.org/article/S0272-6386(17)30781-3/fulltext
https://www.ajkd.org/article/S0272-6386(17)30781-3/fulltext
https://www.ajkd.org/article/S0272-6386(17)30781-3/fulltext
https://www.ajkd.org/article/S0272-6386(17)30781-3/fulltext
https://academic.oup.com/ndt/article/22/suppl_5/v13/1807339
https://academic.oup.com/ndt/article/22/suppl_5/v13/1807339
https://academic.oup.com/ndt/article/22/suppl_5/v13/1807339
https://academic.oup.com/ndt/article/22/suppl_5/v13/1807339
https://academic.oup.com/ndt/article/22/suppl_5/v13/1807339
https://hungary.pure.elsevier.com/en/publications/restless-legs-syndrome-in-patients-after-renal-transplantation
https://hungary.pure.elsevier.com/en/publications/restless-legs-syndrome-in-patients-after-renal-transplantation
https://hungary.pure.elsevier.com/en/publications/restless-legs-syndrome-in-patients-after-renal-transplantation
https://hungary.pure.elsevier.com/en/publications/restless-legs-syndrome-in-patients-after-renal-transplantation
https://www.ajkd.org/article/S0272-6386(16)30418-8/fulltext
https://www.ajkd.org/article/S0272-6386(16)30418-8/fulltext
https://www.ajkd.org/article/S0272-6386(16)30418-8/fulltext
https://www.ajkd.org/article/S0272-6386(16)30418-8/fulltext
https://www.ajkd.org/article/S0272-6386(16)30418-8/fulltext
https://academic.oup.com/ndt/article/33/suppl_3/iii48/5114421
https://academic.oup.com/ndt/article/33/suppl_3/iii48/5114421
https://academic.oup.com/ndt/article/33/suppl_3/iii48/5114421
https://cjasn.asnjournals.org/content/13/5/805.abstract
https://cjasn.asnjournals.org/content/13/5/805.abstract
https://cjasn.asnjournals.org/content/13/5/805.abstract
https://cjasn.asnjournals.org/content/13/5/805.abstract
https://academic.oup.com/ndt/article/28/1/192/1828984
https://academic.oup.com/ndt/article/28/1/192/1828984
https://academic.oup.com/ndt/article/28/1/192/1828984
https://academic.oup.com/ndt/article/28/1/192/1828984
https://academic.oup.com/ndt/article/28/1/192/1828984
https://academic.oup.com/ndt/article/28/1/192/1828984
https://academic.oup.com/ndt/article/27/6/2377/1936944
https://academic.oup.com/ndt/article/27/6/2377/1936944
https://academic.oup.com/ndt/article/27/6/2377/1936944
https://academic.oup.com/ndt/article/27/6/2377/1936944
https://academic.oup.com/ndt/article/27/6/2377/1936944
https://academic.oup.com/ndt/article/27/6/2377/1936944

Nephrology School Ukrainian Journal of Nephrology and Dialysis, 2 (66)’2020
Séé\“"a" J%,,o Ukrainian Journal of Nephrology and Dialysis
‘d

5 Y

Yogy ans®

A
e./l’sis

Scientific and Practical, Medical Journal

Founders:
+ State Institution «Institute of Nephrology NAMS of Ukraine»
+ National Kidney Foundation of Ukraine

ISSN 2304-0238;
eISSN 2616-7352 Journal homepage: https://ukrjnd.com.ua

Nephrology School

M. Kolesnyk

doi: 10.31450/ukrjnd.2(66).2020.09  Guideline updates for definition, diagnosis and management

of hepatorenal syndrome

ST «Institute of Nephrology of the National Academy of Medical Sciences»,
Kyiv, Ukraine

Citation:

Article history:

Received March 11, 2020 djagnosis of the cause of AKI in cirrhosis. Various HRS treatment regimens are
Received in revised form  gqyailable worldwide and all are designed to increase the mean arterial pressure by

March 18, 2020
Accepted March 20, 2020

Kolesnyk M. Guideline updates for definition, diagnosis and management
of hepatorenal syndrome. Ukr J Nephr Dial. 2020;2(66):62-70. doi: 10.31450/
ukrind.2(66).2020.09

Abctract. Hepatorenal syndrome (HRS) is a unique form of acute kidney injury (AKI)
developing in patients with end-stage liver disease. AKI is a frequent complication in
advanced cirrhosis patients which is associated with increased hospital admissions and
decreased survival. The definition of AKI in cirrhosis has been recently modified and
the new diagnostic criteria are based on small changes in serum creatinine with respect
to previous values, occurring within a short period of time.

Systemic circulatory dysfunction and marked kidney vasoconstriction play a key role
in the development of HRS. The modification of the AKI definition has also led to a
change in the diagnostic criteria of HRS. The new diagnostic criteria are based on
AKI stages and there is no need to reach a specific serum creatinine threshold. The use
of the new HRS definition may lead to an earlier identification of renal impairment
and better prognostic stratification. According to these new criteria, treatment with
vasoconstrictors and albumin for the management of HRS will be started at lower
serum creatinine values, with expected higher response rates. There are consistent
data showing that some urine biomarkers, particularly NGAL (neutrophil gelatinase-
associated lipocalin), may be useful in daily clinical practice for the differential

increasing the central blood volume and decreasing splanchnic vasodilation, and to
serve as bridge to liver transplantation.

Key words: hepatorenal syndrome, acute kidney injury, stage, vasopressors, albumin,
transplantation.
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M. KoaecHuk

OHoBgJieHi peKoMeHalii 010 BU3HAYEHHS, JiaTHOCTUKH Ta JIKYBaHHS
renaTopeHaJbHOr0 CHHAPOMY

JHepxaBHa yctaHoBa «IHcTtutyt Hedponorii HAMH Ykpainn»

Pestome. lenamopenanvruii cunopom (I'PC) € ocobausoro gpopmoro cocmpoeo nowkodxcenns Hupox (I'11H) y na-
yienmie 3 mepminanvHoro cmaodiero x60pob neuinku. I'ITH € yacmum yckaaoOHeHHIM Y X80pUX HA YUPO3 newiHKu ma aco-
Yiroembcs 3i 30iNbUEHHAM Yacmomu 2ochimanizayiii ma 3amenulye sudxcuéants nayicumise. Kpumepii I'llH y xéopux nHa
yupo3 cmeopeHi Hedasno. Modugpikauis kpumepiie eusnauenns I'lIH y makux nayichmie 3minuau i diaenocmu4Hi Kpu-
mepii I'PC. Bouu 6a3yromocs Ha xapakmepucmurax cmaodiii I'llH, ix euxopucmauns 0036045€ paniue idenmupixysa-
mu 3HUMICEHHS OYHKUIT HUPOK ma paHiule po3novamu AiKy8anHs 3 UKOPUCMAHHAM 8A30KOHCMPUKMOPIE Ma anbOyMIHY.
Ompumani nozumueHi peayasvsmamu wjo00o suxopucmanns NGAL (Neutrophil gelatinase-associated lipocalin) oas dughe-
penuyiiinoi diaenocmuku npuuun I'ITH y xeopux Ha yupo3s. 3anponoHoeami pexcumu AiKy8aunHs 003604510Mb NIOBUUMU
cepedHill apmepianbHull Muck 4epe3 NiOGUUEHHS UEHMPANbHO20 8eHO3H020 MUCKY, 3HU3UMU 8a300eaamayito, maKum

YUHOM, 3a0e3neyUUIL MiCm 045 MPAHCNAAHMAYIT NeHIHKU.

KniouoBi ciioBa: eenamopenanvruii cunopom, 2ocmpe ROUWKOONCEHHs. HUPOK.

I'enatopenanbuuii cunapom (I'PC) € HalTsIKUUM
¢eHotumom roctporo nowmkoaxeHHss HuUpok (I'TTH) Ta
CIPUYMHSIE HAWBUIIUI piBeHb CMEPTHOCTI Y MALIi€EHTIB
i3 uupo3som nevinku [1]. TTIH y Takux XBOpuX po3BU-
BA€ETHCS YHACTIIOK MOPTAIbHOI TiNepTeH3il moeaHaHOL
3 JEKOMIICHCOBAHMM LIMPO30M Ta acLIUTOM; MejaiaHa
BIDKMBAaHHS CTAaHOBUTH Bil 2 TMXKHIB 10 6 Mics1IiB, 3a-
JexHo Big cragii I'TIH [1].

Busnavenns, giarHo3 ta kiaacudikanig. ITpots-
roM TpuBayioro yacy I'PC BusHauanu sIK «(pyHKIiO-
HaJlbHy HUPKOBY HEIOCTATHICTb, CIIPUUMHEHY iHTpa-
peHaJIbHOIO BAa30KOHCTPUKIIIEIO, SIKA CITOCTEPIira€Thcs
y Talli€HTIB i3 TEPMiHAJIBHOIO CTAIi€I0 3aXBOPIOBAHHS
MevYiHKMU, ab0 y XBOPUX 3 TOCTPUM aJIKOTOJbHUM I10-
IIKOIKEHHSIM MeYiHKU a00 aTKOTOJbHUM IenaTUTOM»
[2]. Panimre BBaxanu, 1o y marorenesi 'PC kiio4oBy
pOJIb BiJlirpa€ Ba30KOHCTPUKIIiSI Y HE3MiHEHil HUPIIi;
Mop@doJioriyHo — HUpKa Oyia iHtaktHa [2]. 3rigHo 3
HOBoOI0 mapanurmMor — mnatoreHe3 I'PC Bkiiouae sk
reMoIvHaMiyHi, Tak i 3amanabHi 3MiHUM. BigcyTHicTb
npoteinypii Ta/a6o rematypii He € o3Hakow I'PC [1].
JocnigkeHHs1 3 BU3HAYEHHSIM OioMapKepiB ITOIIKO-
JI>KEHHSI HUPOK MPOJIEMOHCTPYBaJH, 110 y HAlliEHTIB 3
I'PC-T'TIH Moxe MaTu Miclie TyOyasapHe MOIIKOIXKEH-
Hs. 3pewtolo, 'PC Moxe criocTepiratucs y naii€eHTiB
3 IIOIePEAHBO ICHYI0UOI0 XBOp0oOoI1o HUpoK (XXH) [1].

Busnauenns tuny I'PC (tun 1 a6o tun 2) 6a3y-
€ThCST Ha BCTAHOBJIEHI YaCOBOT'O MEPIOAY IMiIBUILIEHHS
KOHLIEHTpaLii KkpeaTuHiny [3]:

Konecnuk Mukogaa OJgekciiioBuy
director@inephrology.kiev.ua

e Ttun 1 I'PC — BusHauyaBca gK NigBUILEHHS KOH-
LICHTpAllii KpeaTUHiHY KPOBi 1lIOHAMEHIIIe BABi-
yi (110 CBiAYUTH MPO 3MEHILIEHHS KJipeHCY Kpe-
atuHiHy Ha 50%) 10 piBHS, SKUl IIEPEBUIILYE
221 MKMOJIb/JI TPOTSATrOM MEpioAay TpUBaJiCTIO
MeHIle 2 TuxHiB. Ha MOMEHT BCTaHOBJIEHHS
JiarHosy, sk MpaBuJjo, Y TaKUX Malli€HTiB Oiype3

MeHiIe Hix 400-500 mi1/000;

tun 2 I'PC — BusHauvaBcd 9K  IIBUINECHHA
KOHIIEHTpallil KpeaTuHiHy KpoBi MeHiie < 221
MKMOJIb/JT MIPOTSTOM Mepioay TPUBATICTIO OiiblIe
2 TuxHiB. [0JIoOBHOW0O KIiHiYHOIO o3Hakow ['PC
2 TUMY € PE3UCTEHTHUI MO AiypeTUYHOI Teparii
acuuz.

3rifHoO HellonAaBHLOMY Meperisaay Kiacudikaiii,
tun 1 I'PC Bignosigae I'PC — I'TTH. BignosigHo, Tum
2 I'PC — ue 'PC-I'XH a6o 'PC-XXH (tab6xn. 1) [4-6].

I'XH, roctpa xBopo6a Hupok; I'TTH, roctpe no-
IIKOKeHHs HUpokK; XXH, xpoHiuHa XBOpoOa HUPOK;
IK®, mBuakicts kiyboukoBoi ¢inbTpatii, sCr —
KOHIIEHTpallisl KpeaTUHiHY CUPOBAaTKU KPOBi

ITaTodizionoris T'PC. 3rinHo ocTaHHIX AaHUX
JEKOMIIEHCOBAHUI IMPO3 IHAYKYE HE TiJIbKU apTepi-
aJbHY Ba30JMJIaTallilo BHYTPILIHiX OpraHiB Ta 3MEH-
IIEHHSI CEpPLEBOr0 BUKUAY, a I CUCTEMHE 3amnajleHHSs
[7]. BazommunaTaliist CynvH BHYTPIllIHiX OpraHiB, sSIK Ha-
CJIiJOK TOPTAaJbHOI TilepTeH3ii, MPU3BOAUTH 10 3MEH-
IIeHHS e()eKTUBHOIO 00 €My LIMPKYIIOY0I KPOBi Ta
CTUMYJIIOE aKTUBHICTh PEHiH-aHTiOTEH3WH-aJIbA0CTE-
POHOBOI CHUCTEMU, 1110 y CBOIO Yepry MpU3BOAUTH IO
KOHCTPUKIIil apTepiaJlbHUX CYAUH HUPOK Ta IO PO3-
Butky I'TTH [8].
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Tabauys 1

ITopiBHsanHA MonepeaHboi Ta HOBOI Kinacudikamiii 'PC [5]

ITonepenns knacudikaunis | Hoa knacudikauis

Kpurepii

I'PC 1 Tumy I'PC-TTTH

a) abcoutotHe niaBuuieHHs sCr>26,5 MKMOJIb
poTaroM 48 roguH, abo

b) miypes< 0,5 MJI/KT TIPOTSTOM >6 TOIUH 260

¢) migBuiueHHs sCr >50% Bix 0cCTAHHBOTO
aMOyIaTOpPHOTO iHilliaIbHOTO BUMiptoBaHHS sCr
MPOTATOM OCTAHHBOTO TYKHS

I'PC-TXH
I'PC 2 tumy

IIK® <60 mu/xB Ha 1,73 M2 mpoTsroM <3 MicsI1IiB,
abo

sHmkeHHs LHITK® >35% nporsirom < 3 MicsiiiB,
abo

M IBUIIIEHHS PiBHS KpeaTnHiHy >50 %

npotsarom < 3 MicsIiiB

I'PC-XXH

LIK® <60 mn/xB Ha 1,73 M? mpoTsiroM >3 MicAILiB

IMopymieHHsT MiKpOUMpPKYJsILil Ta 3amajJleHHS
CYKYMHO TPU3BOIATh A0 TMOCUJIEHHS CUTHAlY, SIKUM
reHepyioTb PAMPs (pathogen-associated molecular
patterns) Ta DAMPs (damage-associated molecular
patterns) Ha emiTeJiaJIbHUX KJIiTUHAX TYOYJSIpHUX
KaHanbliB [9]. Po3mi3HaBaHHS 1LbOIO CUTHAIY IPH-
3BOAUTDH A0 TOTO, IO iHIII eIiTeliaabHi KJIIITUHU Ty-
OyJISIDHMX KaHaIbLiB OepyTh ydacTb Y MIiTOXOHHApi-
aJIbHO-MeilioBaHOMY META0O0JIYHOMY IIPUTHIYEHHI
Ta penpiopuTHU3allii KIITUHHUX (PYHKIIiIII Ha KOPUCTh
npoileciB BMKMBaHHS. Lleil mpoliec BKIIOYA€E MigBU-
IIeHHsI abcopOLii HATPiIO Ta XJIOPUAIB Ta 30iJbIICH-
HS iX JocTaBKHU 10 macula densa, 110 B CBOIO 4epry €
TPUTTEPOM IOAAJBIIOI aKTUBAllil peHiH-aHTIOTeH3UH-
aJbIOCTEPOHOBOI CHCTEMM Ta 3HIKCHHS IIBHIKOCTI
K1y60uKkoBoi (pinprpatii (LLIK®). 3pemroro, TSOKKIA
XOJIeCTa3 TaKOX MOXKe IOTipIINTH (PYHKIIII0 HHUPOK
IIJITXOM TIOTJIMOJICHHSI 3alajbHUX IIPOIIeciB Ta/abo
MaKpOLUPKYIITOPHOIT IUCGHYHKIIII, ab0 IIJISIXOM IT0-
[JIMOJICHHST MIPSIMOTO TOIIKOMXKEHHS KIIITHH KaHaJTb-
LIiB COJISIMU XKOBUHUX KUCJIOT [9].

T'ematopenansue I'TIH (mopiBHSHO i3 remomu-
"HamiuauM ['TIH) Mae iHmmii TUTOKIHOBUI TIpOodiib,
XapaKTePU3YEThCA 3HAYHO BUINMMM PIBHSIMH iHTEp-
JIelKiHy-6, ¢akTopy Hekpo3y mnyxiuH-o, VCAM-1
(Vascular cell adhesion molecule -1), iHTeHCHUBHICTb
Li€l 3aMaJbHOI BiAMOBIAI € IPEAUKTOPOM PU3UKY IEp-
cucrenuii I'TIH [3].

Takum umHoMm, matodizionoris I'IIH, 3okpema
I'PC-T'TIH, y manieHTiB i3 JeKOMEHCOBAaHUM ILIMPO30M
MeYiHKM € CKJIQJHIIIOI0, HiX paHille BBaxanocs. Lle
migTBepmKye KoHuenuio, mo 'PC-I'TIH He € uncro
¢GyHKIIOHAJILHUM 3a CBO€l mnpupomaoto. Ilarorenes
I'PC nipencraBieHmii Ha puc. 1.

JlexoMIIeHCOBaHU LIUPO3 TTEYiHKU
INopTranbHa rinepTeH3is
L 2
[TigBuieHa TPOHMKHICTh KUIIIKiBHUKA
Tpancnokaiiis 6akTepiit
L 2
CucreMHe 3amajieHHsI. 3BiUIbHEHHS [IUTOKiHiB
2
Bazonunaraiiisi apTepiii BHyTpillIHiX OpraHiB
L 4
3HIKEeHHS e(DeKTUBHOTO apTepiaibHOTO 00’ EMY
ITinBuILIEHHS CEPLIEBOTO BUKUIY
HemocratHicTh 06’ €My HUPKYIIOIOIOYO] TIa3MU IS
HOpMaJi3alii apTepiaTbHOTO e(PEKTUBHOTO 00’ MY

AKTUBallig 3aTPUMKU HATPilO Ta

Ba30KOHCTPUKTOPHUX MEXaHi3MiB
! 2

3aTpuMKa HaTpilo Ta BOAU
HupkoBa Ba30KOHCTPUKILisI
3HXKEeHHS (pyHKIIiT HUPOK
I'PC-TTIH

Puc. 1. ITatorenes T'PC [10].

3aranom I'TTH y mauieHTiB MOXHa BCTaHOBJIIOBA-
TH 3a

® kpurepisimu RIFLE, gxi 6a3yioTbcs Ha BU-
3HauyeHHi Tpbox ctafdiii I'TIH (pu3uk, moniko-
JKeHHSI Ta HeTOCTaTHICTh) [4];

® xputepismu AKIN, ski sugingiors 1,11 ta 111
cranii I'TTH [11];

® xkputepismu KDIGO, gki TakoxX BUAISIOTh
I1I cranii I'TTH [12].
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Koxna 3 mux knacudikauit T'TTH — KDIGO,
RIFLE ta AKIN — € gKkicCHUMU NPEeIUKTOPAMU CMEPT-
Hocri [4].

I'MTH 3a BusHauenHsmM KDIGO (2012) [12]
€ KJIIiHIYHUM CUHIAPOMOM, SIKMI MPOSIBASIETbCS TiJl-
BUILIEHHSIM KOHIEHTpallii KpeaTUHiHy CUPOBATKU
Ha >0,3 mr/mna (26,5 mMmoub/i1) ipotsiroM 48 roa, abo

>1,5-KpaTHUM MiABULIEHHSIM TPOTITOM OCTaHHIiX
7 nHiB, a6o aiype3om <0,5 MJI/KT/Tom IPOTITOM 6 o
(Tabn. 2). BuxiiHUM piBHEM KpeaTUHiHY BBaXa€ThCS
piBeHb KPEaTUHIHY MPOTATOM 3 MiCSIliB JO MOMEHTY
rocrmiTajizalii, K10 HEMA€ TaKUX BiloMoCTelt — Mpo
piBeHb KpeaTHHiHy 3a ocTaHHi 7 aHiB [12].

Tabauys 2

Knacungikaunis I'TTH KDIGO
Cragis KpeaTunin kpoBi Hiypes

I 306inblIeHHs > 26,5 MKMOJb/1aboy 1,5 — 1,9 Hiypes < 0,5 mur/Kr/TOx
pasiB Bill BUXiTHOTO npotsarom 6-12 rom.

I 36inbieHHsa y 2 — 2,9 pa3u Hiypes < 0,5 mui/Kr/TOx
BiJ BUXiZHOTO 12 i GinpLIe roguH
306iablIeHHs y > 3 pa3u BiJ BUXiTHOIO abo
KOHLIEHTpallis KpeaTUHiHy > 353,6 MKMOJIB/ I, Hiypes < 0,3 mu/Kr/ron

111 abo oYaTOK JiaJli3HOT HUPKOBOI 3aMiCHOI 24 i Ginpliie roovH ab0 aHypisl MPOTITOM
Tepaii, ado 3HmkxeHHs LK ® meHime 35 m/ 12 ronuH i GinbIre
xB./1,73 M? (y nmanieHTiB Moyoamux 18 pokiB)

EASL Clinical Practice Guidelines (EASL CPGs)
[13] € mepiiMMU peKOMEHAALISIMU LIOAO JIiKYBaHHS
JeKOMIEHCOBAHOIO LIMPO3Y MeYiHKU. Y IUX pPeKo-
MEHALisIX eKCcnepTaMU OINMCcaHi OCHOBHI MiAXOAU 0
JIKyBaHHS YCiX YCKJIaAHEHb LIMPO3Y IMEYiHKU, BKIIO-
yarouu I'PC, dxki panimie He ¢irypyBanu y European
Association for the Study of the Liver guidelines.

® VYV nami€eHTiB i3 3aXBOPIOBAHHSIMM II€YiHKU CIIi
BpaxOBYBaTU HaBiTh HE3HAYHE ITiABUIIEHHS PiBHS
KpeaTuHiHy B KPOBi, OCKIiJIbKU 1I¢ MOXe OyTH Ha-

cigKoM 3HauyHoro 3HmxeHHd [TKO.

IlepiimM KpOKOM NiarHOCTUYHOIO IIpolecy Mae
O0ytu BcraHoBieHHs1, ocHoBu 'PC — XXH, I'XH,
I'TTH abo mae Micue overlap Mixk UMK cTaHaAMU
(muB. Tabm. 1).

XXH ne IIK® <60 ma/xs/1,73 M> 3 abo 0e3
03HaK YypaXXeHHsS HUPKOBOi MapeHXiMu (IpoTei-
Hypisi/rematypisi/¥Y 3]l 03HaK1) TPUBATICTIO OiJIb-
e 3 Mics1liB.

Heo6xinHo BcTaHOBUTH IpUYMHY Ta cTagiro XXH
BimmoBigHo IIIK®. Crin minkpeciuTu, 1o y mna-
LIEHTIB i3 LMPO30OM IeYiHKU Oynb-ska (opMyna
pusHaueHHs [ITK® nemo miaBuinye ii BeITUInHy.

V nauieHTiB i3 uupo3oM neviHku giarHo3 I'TTH
Mae basyBatucs Ha aganToBaHux Kputepisix KDIGO,
abo Ha TigBUIIEHHI piBHS KpeaTWuHiHy Ha >26,5
MKMOJIb BiJ BUXiIHOro MpoTsrom 48 roguH, abo Ha
>50% mnigBUILEHHI Bill BUXiIHOrO piBHS NPOTATOM
MEHIIIE HiX MPOTATroM 3 MicCsLiB.

Cranitidicts I'TIH y ctpyktypi I'PC mae 6a3yBa-
THUCS Ha amanToBaHii knacudikauii KDIGO, sika Bu-
ninsge y nepuriit cranii I'TIH 1A ta 1B cranii, 3aexHo
Bim piBHS KpeaTuHiHy BianmoinHo <0,132 MKMosib a0
>0,132 mxmoJb [14].

Y 2015 poui MixHapoaguuit Knyd Acuuty
(International Club of Ascites — ICA) 3anponoHyBaB
HOBUI KOHCEHCYC IIOAO MiarHOCTUKM Ta JIiKyBaHHS
I'TTH y mamieHTiB i3 HIMPO30M MEYiHKU.

Kpurepii TPC-TTIH ICA [4]:
JiarHo3 1MpO3y MeYiHKMU Ta aCLUTY
Hiarno3 I'TTH 3rigno ICA-AKI kputepisim

3. BiacyTHicTph BiAloBiAi Ha BiAMiHY JiypeTHKiB Ta
301IbIIEHHS 00 €My HUPKYJIIOI0YO] ILUTa3MU

BigcyTHicTh HIOKY

5. BingcyTtHicTh 3acTocyBaHHS He(PPOTOKCUYHUX JIi-
Kapcbkux 3aco6iB (HII3ITi T.1m.)

6. BigcyTHicTh 1a60paTOPHUX O3HAK MOIIKOMIXKEHHS
napeHxiMu HUpoK (Tporeinypis > 500 mr/mo0y;
MikporemaTtypis > 50 epurpouuTiB y 11/3); Ta Y3
3MiH.

baszywouucek Ha HoBux kputepisix ICA-AKI, oynu
cTBopeHi AiarHoctuuHi kputepii [PC-T'TIH y xBopux
Ha 1po3 meviHku (tabi. 3) [3, 4-6]. TakoxX KOHCeH-
Cyc yIepllle 3alponoHYyBaB BU3HAUYEHHS CTalilfHOC-
Ti I'TTH o mauieHTiB i3 HUPO30M TediHKu (Tabu. 4)

[3,4-6].
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Tabauys 3
Hiarnoctuuni kpurepii T'PC-I'TIH y xBopux Ha IIMPO3 NEeYiHKH
Busnauenns DyHKIiOHAJIbHI KpUTEPii CrpykTypHi KpuTepii
. . LS .
ITIH [linBuiieHHs piBHS KpeatnHiHy >50% mpoTsiroM 7 THIB, KpuTepiis Hemae

abo  TMiABUILEHHS PiBHS KpeaTUHIHY >26,5MKMOJIb MPOTITOM 48 ronuH

LIK® <60 mi/xB Ha 1,73 M? ipoTsirom <3 MicsIliB,

IMomkomkeHHs HUPOK

I'’XH abo  3HwkeHHs IITK® >35% npotsirom < 3 MicAIiB, .
. . . . npoTsroM <3 MicsLiB
abo  TiABUILNEHHS PiBHS KpeaTuHiHy >50 % mpotsiroM < 3 MicsIiiB
L [MomkomkeHHS HUPOK
XXH IIK® <60 mi/xB Ha 1,73 M2 IpOTITroM >3 MicsI1IiB P

MPOTATOM >3 MiCSIIIiB

I'XH, roctpa xBopoba Hupoxk; 'TTH, roctpe momkomkeHHss HUpoK; XXH, xpoHiuHa xBopoda Hupok; [ITKD,

MIBUAKICTh KIIyOOUKOBOI (himbTparltii

Tabauys 3

Cragiitnicts I'ITH y xBopux Ha nupo3 neyvinku 3a kputepisav ICA-AKI [8]

2 pa3u Bijl BUXiTHOTO.

Cragia 1. [TigBuieHHS piBHS KpeaTHHIHY >26,5 MKMOJIb/JT a00 ITiABUIIEHHS PiBHSI KPeaTHHIHY > HiX y 1,5-

Cragis 2. [TigBuieHHs piBHS KpeaTUHIHY > HiX Y 2 —

3 pa3u BiJ BUXiAHOTO.

peHasbHa Ta moctpeHanbHa ['TITH [8].

Cranig 3. [TigBuieHHs piBHS KpeaTUHiHY > y 3 pa3u BiJ BUXiZHOro a0bo IMigBUIIEHHS PiBHSA KPEATUHIHY >
353,6 MKMOJIb/J1, 00 MOYATOK 3aMiCHOI HUPKOBOI Tepaltii.
BaxiuBo minKpecauTy, 1o y XBOpUX Ha [Upo3 neviHku Moxe 0ytu He Tiibku I'PC-T'TIH, a it npepeHanbHa,

OcKinbKu 06iOTICisI HUPOK MPOBOJUTHCS Y XBOPUX
Ha I'TTH HeuacTo, y MOBCAKAEHHY KJIiHIYHY IMPaKTU-
Ky CJiJ BOpOBaAUTU BU3HAYECHHS OioMapKepiB — Ha-
npukiaan, neutrophil gelatinase-associated lipocalin
(NGAL) ceui gna agudepeHIiiHOI TiaTHOCTUKNA MiX
ToCTpUM TyOyJIsipHUM Hekpo3om Ta ['PC.

BcraHoBneHun
AiarHos N'PC

Anb6yMmiH +

HopeniHedpuH, AroHict a1 Ta 0.2

afipeHepriyHnx peLenTtopis

HopaApeHaniH

peuenTopiB
. AroHict a1
MigoapvH . .
afipeHepriyHuX peuenTopis
OkKTpeoTug AHanor comaTocTaTuHy

TepninpeccuH

Ba30KOHCTPUKTOPYU

AroHicT 1 appeHepriyHmx

AHanor BazonpeccuHy

MenukaMeHTO3Ha Tepamnis. SIK TiJIbKU BCTaHOB-
neHo pgiarHo3 I'PC-TTIH, namieHramM MaioTb OyTH
MpuU3HauYeHi Ba30OKOHCTPUKTOPHU Ta iHQY3ii anbOyMiHy
(puc. 2, 3).

O6rpyHTyBaHHA
Ba30KOHCTPUKTOPHOI
Tepanii: nporungie

Aunarauii aprepin
BHYTPILLHiX OpraHis,
noninwye nepysito

HUPOK

CnctemHa Ba3OKOHCTPUKLiA
MNipBMLWEHHA YacTOTh cepLeBMx
CKOpPOY€eHb, CEPLIEBOTO BUKNAY

CuncrtemMmHa Ba30OKOHCTPUKLiA

CncrtemHa Ba3OKOHCTPUKLiA

CnctemMmHa Ba3OKOHCTPUKLiA

Puc. 2. Pexomenpauii EASL (2018) 3 mikysanus T'PC [4].
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I'TH cTagia 1A

MoHiTopuHr
JlikBigyBaTu pakTopm pusuky (BigmiHUTK
HM3J13*, iHwi HeppoTOKCMUHI NiKapcbKi 3acobu,
BasofwiaTaTopu, AiiypeTuHu, 6eta-6nokatopum,
36inbwnTN 06'eM Nnasmu, npodinakTnka
a60 nikyBaHHA iHPeKUiHNX yCKNafHeHbD)

YacTtkoBa
pemicis

MoBHa
pemicia

Mporpe-
CyBaHHsA

Mopanbe

CnocTtepexeHHsA .
nikysaHHaA IMH

*HIT3JI3 — HecTepoigHi MpoTU3anaabHi JiKapchKi 3aco0u

I'TH cTagia >1A

BigmiHUTW piypeTuHW, anb6ymiH 1 r/Kr
NpPoOTArom 2 AHiB

Bignosigb

Yu maelTH kputepii TPC?

CneyndiuHe
NiKyBaHHA iHWMNX
deHoTunis IMH

Ba3oKOHCTpUK
TOpM Ta
anboymiH

Puc. 3. JTikyBaHHs 3ajiexXHO Biz cranii 3a 3a TTIH [4].

Oninka 0e3mocepenHix pe3yJbTATiB JIKyBAHHS:
MOBHA peMicist — piBeHb KpeaTHHiHY < 26,5 MKMOJIb/JT
BiJl BUXilTHOTO PiBHS$I; Y4aCTKOBA peMicisi — 3MEHILIEHHS
cranii I'TTH (manpuknan nepexin II1 y II a6o octan-
HbO1 y | cTaziio). ¥ Bumamkax moBTOPHOTO 3arOCTPEH-
a1 'PC-TTIH micns BimmiHM JiKyBaHHS Mae OyTu
MpU3HAaYeHUI TOBTOpHUI Kypc Tepamii [13, 15].

YV xBopux Ha ['TIH 3 pe3nucTeHTHUM aCIMTOM ITic-
JIST TEPANleBTUYHOTO TMapaleHTe3y HeOOXiTHO BUKOHA-
™ iH(DYy3il0 ankOyMiHy, HaBiTh SAKIIO OYB 3a0paHUi
HEeBEJMKUII 00'eM acuuTudHOi pimuau. O6'eM 3ami-
IEHHs] BU3HAYAETHhCS PiBHEM TMPOTEiHEMii/anbOyMmi-
HewMmii Ta crazii [TTH-TPC.

Cavallin M et al. (2015) mopiBHIOBan" eheKTUB-
HICTb TEPJIMPECUHY Versus MOeIHaHOTO 3aCTOCYBaHHS
MigompuHy i okTpeotuay 3 anpoyminom [16]. Y mpomy
MPOCIEKTUBHOMY MYJBTUIIEHTPOBOMY AOCHTiIXEHHI
aBTOPU paHIOMIi3yBaiad 48 MOPOCIUX TAIli€EHTIB i3 TH-
mom 1 'PC a6o 2 tunom 'PC (mns nikyBaHHS Tepii-
MPECUHOM ab0 MiTOAPUHOM Ta OKTpeoTuaoM. IlaitieH-
TiB BKJIIOYAJIA Y JOCTIIXKEHHS 32 YMOB HasiBHOCTi KpU-
tepiiB I'PC Ta micnsg iHdy3ii anpdyMiHy 1T/KT Ha 700y
npotsroM 48 roguH. TeprinpecH 3acTOCOBYBaBCS Y
BUTJISANI TOBeHHOI iHMY3ii B 103i 3 Mr/mo0y KoxHi 48
roAvH, 103a MiJBUIIyBajacs, SIKIIO piBeHb KpeaTUHi-

HY 3MEHILYBaBCsS MEHIle HixX Ha 25% (MakcHMasibHa
no3a 12 mr/ 1o6) + anp0yMiH 1 I/KT TOBEHHO y epIIAi
neHb, motim 20-40 r/106 noBeHHO. MimoapuH B ApyTiit
TpyMi 3aCTOCOBYBaJIM TEPOPAIbLHO B 1031 7,5 MI' KOX-
Hi 8 roguH 10 12,5 Mr KOXHi 8 roguH + OKTPEOTU Y
1031 100 Mxr KoxkHi 8 ronyH 10 200 MKT KOXKHi 8 TOIVH.
J1o3u MinoapuHy Ta OKPEOTUIY ITiABUIIYBAIU KOXKHi 8
TOJAMH, SIKIIO 3HMUXEHHS KpeaTUHiHy OyJ0 MEHIIUM
HiX 25%. AnbOyMiH 1 r/Kr JOBEHHO Yy MEPILUid IEeHb,
nmotiM 20-40 r/no6 moenHo. [loBHa pewmicis B rpyri
TEPJNPECUHY criocTepiranacsa y 56% xBopux, y Ipylli
MiZoapuHy 3 oKTpeoTHaoM — v 15% nauienris. Yact-
KOBa peMicisl y TpyIli TepJilmpecuHy crocrepiranacs
y 5% XBOpHMX, Y IpYIli MiIOAPUHY 3 OKTPEOTUIOM — Yy
24% mnauienTis [16].

Srivastava et al. (2015) [17] onucanu mopiBHSITbHE
paHIOMi30BaHe BiIKpUTE MOCTiIKeHHS JiKyBaHHS 40
nauieHTiB 3 'PC tumny 1 ta 40 mauienTis i3 'PC tuny
2 TepiinpecuHoM abo momaMmiHOM i3 (QypoceMinom
TpuBicTIO 5 1i6. TepainpecuH 3aCTOCOBYBAaIN JOBEH-
HO y 103i 0,5 MI KOXHi 6 ronuH 3 ajapoymiHom 20 r/100
JIIOBeHHO. JlonmaMiH 3aCTOCOBYBaI Y BUTJIsII JOBEHHOT
iH(Dy3ii 2 MKT/Kr/XB 3 hypoceminom 0,01 mr/kr/mob ta
anpoymiHoMm 20 1/m00 MOBEeHHO; pPi3HMIII Y BUKMBaHHI
MAalli€EHTIB He BCTAHOBJIEHO (Tab. 4).

Tabauys 4
Pe3ynbraTu Tepanii 'PC [17]
Tepainpecun Jlonamin + ypocemin
Jo nikyBanna | Ilicna nikyBaHHsa P Ho nikysanns | Ilicna nikyBanHs P
Tun 1 T'PC
Kpeatunin (mr/mn) | 3,8 £1,4 3,6x1,8 0,43 4.1£1,5 3,71£2,2 0,19
Hiype3s (Mi1/100) 278 + 136 765 £ 699 <0,01 220+ 134 706 £ 595 <0,01
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IIpoodoscenns mabauyi 4

Tepuinpecun Jonamin + ypocemin
Jo aikysanns | Ilicas nikyBanns P Jo aikyBanns | Ilicas gikyBanus P
Tun 2 'PC
Kpearunin (mr/m1) | 1,9+0,4 1,6 £0,6 <0,01 |2,0%0,3 1,5%+0,7 <0,01
Hiypes (My1/000) 269 £ 132 1248 + 922 <0,001 | 276 £ 127 1140 + 627 <0,001

JloLiNbHICTh MOEMHAHOIO 3aCTOCYBAHHS TepJi-
MpecuHy 3 aJbOyMiHOM Oyja MPOAEMOHCTpPOBaHAa IIe
y nBox mocmimkeHHsax [18, 19], gyacrora moBHOI a6o
4acTKOBOI peMicii craHoBmiIa 64 — 76%, a6o 46 — 56%
BigmoBigHo. /IBa MeTa-aHaJi3M CBigyaTh, 10 Teparlis
TePAINPEeCUHOM 3 aJbOyMiHOM IIOKpallly€ He TilbKHU
(yHKILiI0O HUPOK, a ¥ BUxXMBaHHA nawieHtis [7, 20].
Tepninpecun 3 anbOyMiHOM 3HA4yHO e¢eKTUBHIllI,
HIX TepJIIIpecuH sIK MOHOTeparlisi, OCKIJIbKU ajib0y-
MiH, HigBUIIYIOUM 00’€M IUPKYITIOIOUOi KPOBi, MPO-
TUII€ 3HMXKEHHIO CEpILEBOr0 BUKUAY, BUKIMKAHOTO
I'PC Tta 3acrocyBaHHsaM Tepiainpecuny [21]. Oxkpim
TOTO, MO3UTUBHUI BIUIMB MalOTh aHTMOKCHUIAHTHI Ta
aHTHU3aNaJIbHI BIIACTUBOCTI abOyMiHy [22]. AbOyMiH
3aCTOCOBYIOTH ¥ 103i 20—40 r/m06 10 JOCATHEHHS I10-
BHOI peMicii (piBHS KpeaTuHiHYy HIK4Ie 0,132 MKMOJIB)
Y1 MaKCUMYM 14 qHiB, a00 10 YaCTKOBOI peMicii (3Hu-
JKEeHHsI piBHS KpeaTUHiHy >50% /i 3HaueHb BULLIKX 32
0,132 MKMOJIB).

Tepninpecun y BUTISAAI JOBrOTpUBaAOl JOBEH-
Hoi iH(y3ii 3abe3meuye OinbIn CTAOINTBHUI eheKT
11010 3HUXXEHHS PiBHS MOPTaJbHOI rinepTeH3ii, HixX
BHYTpPIiIHbOBeHHI Oorocw [19]. Haltgactimmmu mo-
0iyHMMU edeKkTaMu TepainpecuHy € giapesi, OuUIb y
KHWBOTI, LIMPKYISTOpHE IlepeBaHTaXEHHS, Kapiio-
BaCKYJISIpHi illeMiyHi YCKJIQAHEHHSI, SIKi BUHUKAIOTh
y 45—46% mnauieHTiB, 0COOJMBO SIKILIO BiH 3aCTOCO-
ByeThcs 6omocHO [19]. YacToTa BimMmiHM Tepiimpe-

CUHY yHacJimok mob6iuHoi aii ckiramae 20%. Yacrora
3aroctpeHHs 'PC micis BigMiHM JiKyBaHHS CKJIaJgae
20%. HopanpeHasiH y BULJIsIAI JOBrOTPUBAJIOl BHY-
TpiITHOBEeHHOI iH(]Y3ii B m03i 0,5—3 Mr/rom, Takox
NiABUINYBaB apTepiaJlbHUII TUCK, 3BOPOTHICTh TIO-
CTpPOI HUPKOBOI HEAOCTATHOCTI Ta BUXXMBAHHSI TIPO-
Trom ogHoro Micsaus [10].

Hait6inbm 3Hauymi ¢axkTopu, SIKi 3MEHIIYIOTHb
BiAMOBiAb HA BA30KOHCTPUKTOPU: PiBEeHb KPEaTUHIHY,
IHTEHCUBHICTb 3aMajbHOrO MPOLECY, CTYIiHb XOJeC-
tasy [23]. Toit ¢akr, 110 YMM BHILA KpeaTUHEMIS TUM
MeHIIa e(PeKTUBHICTb TEPJIMPECUHY 3 adbOyMiHOM,
CBIIUMTH TIPO MOOLIJIBHICTh 3aCTOCYBaHHSI KPUTEPIiB
KDIGO pna giarHoctuku I'TTH y mauienriB i3 T'PC
Ta € OCHOBOIO AJITOPUTMY JIIKYBaHHSI TaKMX XBOPHUX
(puc.3). HemomaBHO TakoX OyI0 IIPOAEMOHCTPOBA-
HO, IIIO 3a OMHAKOBOTO PiBHS KPeaTHWHiIHY YacTOTa I0-
3UTHBHOTO e(PEeKTY JIIKyBaHHS 3BOPOTHO IIPOTOPIIiiTHA
KIJIBKOCTI ypaxkeHuX opratis [23].

Rodriquez E. et al. (2015) [24] ouinmnn edex-
TUBHICTh 3aCTOCYBaHHS TEPJIIIIPECHHY TOBEHHO B 031
1 Mr 1IOYOTHMPU TOAWMHU i3 MiABUILIEHHSIM 103U KOX-
Hi 3 mobu, IKII0 KpeaTuHIiH 3HUKYEThCS OiNIbIIe HiX
Ha 25% 3 anpOyMiHoM 1 r/kr macu Tija, motiMm 20-40
I JOBEHHO Ha 100y y 56 mauieHTiB i3 2 tnmom 'PC
npoTsaroMm MakcumyM 15 1i6. Ilo3uTtuBHiI pe3ynabTatu
JIIKyBaHHS crioctepiranacs y 19 i3 31 nauienta (61%)

(tabm. 5) [24].

Tabauys 5
Pe3yibTaTi JiKyBaHHS TepinpecHHoM Ta ajp0yminoM namientis 3 I'PC 2 Tumy [24]
o nikyBaHHsS Iicas aikyBanHs Bemmuuna P
sCr, Mr/aut 2,140,2 1,240,2 < 0,001
LIK®, mi/xB 31+6 62+ 17 <0,001
Na cupoBatku KpoBi, MEKB/11 126+ 6 132 £7 0,002
O06’eM cedi, MJ1/100 0,831 £ 307 1042 £ 510 0,16
MELD 22+4 195 0,002

Kniniuni pekomenganii EASL mono JikyBaHHs
I'PC[13]

2 Mr/mo0y. Y pasi BiICYTHOCTI eeKTy JiKyBaHHS
(3HUKeHHsI piBHS KpeaTWHiHYy <25% Bim mikoBoro

® [lauienTtu i3 'PC-I'TIH cragii >1A maloTh TiKyBaTH- PiBHSI) TIPOTSATOM 2 IHIB 103a TEPJIINpPEeCUHY Ma€ OyTU
Cs BA30KOHCTPUKTOPAaMM Ta aIbOyMiHOM. 301TBIIICHA TIOCTYIIOBO IO MAKCUMYMY 12 MT/m00.

® TepminpecuH Ta aTbOyMIH € Tepari€lo nepiroi JiHii ® <+ 20% anpOymMiH Ma€ 3aCTOCOBYBAaTHCSI B J031
ns1 nikyBaHHs TPC-T'TIH. TepainpecuH 3aCTOCOBY- 20—40 r/m00. MOHITOPUHT pPiTMHHOTO OayaHCy
€TbCS JOBEHHO-00II0CHO 1 MI KOXKHi 4-6 roauH abo MOBUHEH 3aIo0irTy UMPKYJISITOPHOMY IepeBaH-
JIOBEHHOI JIOBroTpuBajoi iH(Qy3il B iHiLiaabHill 103i TaxkeHH10. B igeasni, KpiM pyTMHHOIO MOHITOPUH-
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ry nauieHTiB i3 'PC — I'TTH, cnin 3actocoByBaTu
cepiliHi BUMIipIOBaHHSI LIEHTPAJIbHOTO BEHO3HOTO
TUCKY ISl 3amobiraHHs LUPKYJISITOPHOIO Mepe-
BaHTaXKeHHs, ONTUMi3allii piIMHHOTro OajaHCcy Ta
BUOODY 103U abOyMiHY.

AJIbTEpHATUBOIO TEPJIINIPECUHY MOXE OYTH HOpa-
IpeHajiH, omHaK, JoKa3oBa 0a3a MOTO 3acTOCYy-
BaHHS € HEAOCTATHBOIO.

Ha BigMiHy Big TepiinpecuHy, 3aCTOCYBaHHSI HO-
pagpeHaliHy BHUMAara€ ILIEHTPaJbHOIO BEHO3HOTO
KOHTYpY Ta IlepeBOAYy MalliEHTa y BigmieHHS iH-
TEHCUBHOI Tepamii; 3a BiICYTHOCTI TepJillpecUuHy
Ta HOpaJpeHasliHy MOXJIMBEe BUKOPUCTAHHS Migo-
JIPUHY Ta OKTPEOTUY, ajie iX e()eKTUBHICTh € 3Ha-
YHO HIKYOIO.

Kpurepii epeKTUBHOCTI TiKyBaHHS:

e [IOBHA peMicisd — MOBEpPHEHHS PiBHSI KpeaTu-
HiHY 10 MeX <26,5 MKMOJIb/J Bil BUXiZHOTO
piBHS;

® YACTKOBA peMicisi — 3HUKEHHS PiBHS KpeaTu-
HiHy 10 >26,5 MKMOJIb/JI BULLE BUXiTHOTO PiB-
HSI; TIOTIPILIEHHS — MPOTPECYBaHHS XBOPOOU.

IToGiuHi peaxiii TepJyinpecuHy Ta HOpajapeHa-

JIiIHYy BKJIIOYAIOThH ilIEMiYHi Ta KapHioBacKyJSpHi
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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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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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Editorial information

Ukrainian Journal of Nephrology and Dialysis, 2 (66)’2020

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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