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LLIaHOBHI ApYs3i i KOAeru!

CnoraH uboro Homepa: «LlogeHHuin
NOOBUI HambinbLl BUCHaXXNMBUA». | Ue
00 Hboro uurtata i3 «[onocy VYkpaiHu»
(http://www.golos.com.ua/rus/article/303020):

«Y XUTTI € pedi He3barHeHHi. XTocb 34iv-
CHIOE MoABUI MUTTEBUN — | YBIYHIOETBCS. A
XTOCb BEPLUNTL LLYOAEHHWU r1ogBur, i Jiiogu
Moro He riomidarotb. Ane MuHae 4ac, i crtae
3p0O3yMIsio, XTO Bif HAcC MilLIOB, KOro Ham He
BuCcTa4ae, 4o Koro 3BepratMumMeMocs HYepes
POKU >,

(OpuriHanbHWi TEKCT: «B XU3HU eCTb BELUN HENOCTMXUMbIE. KTo-
TO COBEpPLUAET MoABUIr MIHOBEHHbIVi — U YBEKOBEYMBAETCA. A KTO-TO
BEPLUNT rOABUI eXXEAHEBHbIN, 1 JIIOAM ero He 3amedarot. Ho npoxogut
BpeMsi, U CTAHOBUTCS MOHSITHO, KTO OT HAcC yLLIeJs1, KOro HaM He XBaTtaer,
K KOMy 6ynemM obpallyatbCsi CrlyCTs rogbl»).

3 nosaror, mutpo IBaHoB =
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Fateme Shamekhi
Imam Khomeini Hospital Complex, National Tehran Medical College, National Tehran of University Medical
Sciences, Tehran, Iran

Effect of FN1 mutation on outcomes
of fibronectin glomerulopathy in a systematic
review and meta-analysis

For citation: Pocki. 2022;11(1):2-9. doi: 10.22141/2307-1257.11.1.2022.353

Abstract. Background. Fibronectin glomerulopathy is an inherited kidney disease that is characterized
with extensive depositions of fibronectin in mesangium and subendothelial space. The aim of study is fo
assess effect of fibronectin gene on decreased renal function and likeliness of recurrence of the disease
after kidney transplantation. Materials and methods. In refrospective descriptive studies, fifty-seven pa-
tients with fibronectin glomerulopathy were enrolled in this research. Relative risk and Odds ratio for asses-
sing effect measures of risk factor on oufcomes of disease were used. Results. Of fifty-seven patients with
fibronectin glomerulopathy, thirty-six patients (36/57, 63.1 %) were male and twenty-one patients were
female (21/57, 36.8 %). Relative risk and Odds ratio of end-stage kidney disease (ESKD) in nephrotic-range
proteinuria versus non-nephrotic range proteinuria were assessed 1.33 and 1.39, respectively. Relative risk
and Odds ratio of end-stage kidney disease with kidney replacement therapy (KRT) in patients with posi-
tive FN1 gene (as risk or contributing factor) versus patients with negative FN1 gene was assessed 0.66 and
0.50, respectively. Risk of recurrence after kidney fransplant with nephrotic-range proteinuria was assessed
0.83 (95% confidence interval of 0.1213 to 6.7244) and odds ratio of recurrence after kidney fransplant with
nephrotic proteinuria versus non-nephrotic range proteinuria was assessed 0.75 (95% confidence interval
of 0.03757 to 14.9733) in the current research. Conclusions. Relafive risk and odds ratio of end-stage kid-
ney disease in nephrotic-range proteinuria versus non-nephrotic range proteinuria were assessed 1.33 and
1.39, respectively. Therefore, it ppears risk of fibronectin gene 1 on end-stage kidney disease with kidney
replacement therapy be low.

Keywords: fibronectin; fibronectin glomerulopathy; kidney failure; lobular appearance

Introduction
Fibronectin glomerulopathy (FNG) or glomerulopathy

S stains. The deposits are made of granular to occasional
fibrillary material, with and thioflavins fibrils measuring 14

with fibronectin deposits (GFND) is a rare hereditary con-
dition with an autosomal dominant inheritance. Burgin et
al described this disease for the first time in 1980 year [1].
The main features of this glomerulopathy is immunoreac-
tivity of glomerulus with a monoclonal immunoglobulin
on serum fibronectin. Fibronectin glomerulopathy is di-
agnosed and confirmed with kidney biopsy. The deposits
of fibronectin at first are deposited in the mesangium and
then in subendothelial area. They are red with trichrome
stain and stain intensely with the period acid Schiff (PAS)
stain. The deposits are negative with the congo red T and

to 16 nm in diameter. Mutations of fibronectin gene (FN1)
are located in 1932 chromosome and timely diagnosis pre-
vents this disease in the next probands. Progression to end-
stage renal disease may be done slowly in some patients.
Recurrence of disease after kidney transplantation has
been documented [2]. The aim of this research is to assess
effect of FN1 gene mutation as risk factor on progressive
kidney failure. Confirmation by genetic analysis helps to
the better recognition of the entity in the next probands
and prevention of disease. Today’s science moves toward
genomics detection of diseases.

©2022.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows others to  freely distribute the published

article, with the obligatory reference to the authors of original works and original publication in this journal.
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Materials and methods

Among screened 5374 full-text articles obtained in this
research paper, 5250 articles were excluded due to unre-
lated subject, review articles and other studies. Then 124
full-text articles were eligible and 100 articles were exclu-
ded due to non case report. All case reports were obtained
via electronic search in PubMed central (PMC), PubMed
and Google Scholar database. These 24 articles included
57 case reports that were examined 57 patients with fibro-
nectin deposits in kidney biopsy and renal dysfunction for
systematic review and meta-analysis synthesis. Patients
with kidney disorders and pathologic characteristics of fi-
bronectin deposition in kidney biopsy were considered for
this research. Risk and odds of end-stage kidney disease
progression (need to persistent hemodialysis) in patients
with positive FN1 gene (as risk or contributing factor) and
risk of graft loss after kidney transplant according to Banff
2013 classification were primary outcomes in this study.
Decreased estimated glomerular filtration rate (¢GFR),
elevated urinary albumin creatinine ratio (UACR) for
detecting proteinuria and mortality rate were secondary
outcomes in this study. The paper has written based on
advanced searching via PubMed central (PMC), PubMed
and Google Scholar databases to identify published arti-
cles since inception to April 2022. The mentioned search
used the following search terms of fibronectin nephropa-
thy, GFND and advanced search with fibronectin and
kidney. The author reviewed references of all included ar-
ticles and performed handsearching of related journals to
identify the additional relevant studies. The search strategy
was used to obtain titles and abstracts of studies that might
be relevant to the review. The 5383 titles and abstracts
were screened via electronic search in PMC, PubMed and
Google Scholar by author, respectively. Total records of
5383 articles were screened and after deduplication 5374
articles identified. Of them, 5250 articles were excluded
due to non-related subject, review articles, others and 124
full-text articles were considered for eligibility. However
studies and reviews that might include relevant data or in-
formation studies were retained initially. The 100 articles
were excluded due to not case reports. Then 57 case re-
ports in 24 published articles that were examined 57 pa-
tients with fibronectin deposits in kidney biopsy and renal
dysfunction were included for qualitative and quantita-
tive synthesis. Data extraction was carried out by author
and studies that reported in non-English language jour-
nals were to be translated before assessment. Where more
than one publication of one study existed, reports were
viewed and studied then the publication with the most
complete data was included. All patients with pathologic
characteristics of fibronectin deposition in kidney biopsy
with decreased eGFR were considered in this research.
Clinical features such as age, sex, different symptoms and
physical signs were extracted from this study. Further-
more, biochemical variables of serum creatinine (SCr),
eGFR, urine protein, genetic testing at initial presenta-
tion, imaging, management and outcomes were collected.
The most recent American Heart Association/American
College of Cardiology (AHA/ACC) guidelines defines an

office blood pressure (BP) < 120 mm Hg as normal, and
office BPs in the range of 120 to < 130/80 mm Hg are
defined to be high. An office BP > 130/80 mmHg would
account as the threshold for hypertension [3]. Three mis-
sense mutations have been seen in the fibronectin gene —
WI1925R, L1947R and Y973C that can lead to formation
of abnormal cysteine (Cys) — Cys bonds and protein
folding. Therefore, the fibronectin deposits are produced
in the extracellular matrix (ECM) of the glomerulus [4].
Case reports were analyzed using criteria developed by the
Joanna Briggs Institute Critical Appraisal tool for case re-
ports that has different assessment tools for each study de-
sign in question. The evaluation tool has 8 items for case
reports.

Statistical analysis

Data were entered in Microsoft Excel 2010 software.
Categorical variables are recorded as frequency (N) and
percentage (%). The continuous variables were deter-
mined as to whether they were normally distributed using
the kolmogorove-smirnov or shapiro-wilk test. Continu-
ous variables with normal distribution reported as mean
+* standard deviation (SD). Nonparametric variables are
expressed as median and interquartile range (Q1, Q3 and
IQR). Comparisons between continuous variables with
normally distributed (ND) data assessed by two-tailed
one-sample t test analysis. Relative risk and Odds ratio
for assessing effect measures of risk factor on outcomes of
disease were used. Significance was assessed with p-value
of < 0.05.

Results

Author identified total records of 5383 after searching
through PubMed and Google scholar databases as elec-
tronic method and then screened 5374 articles after dedu-
plication. During this research, 5250 articles were discar-
ded due to unrelated subject and 124 articles became
eligible. Thereafter, 100 articles excluded for non-case re-
ports and to end 57 patients in twenty-four published arti-
cles were included and enrolled for participate in this pre-
sent research (Fig. 1). Twenty-four published articles (57
case reports or participants) were considered for inclusion
in this research. Extracted data were planned with analytic
(experimental) type of clinical studies with randomized
clinical trials design in systematic review and meta-analysis
article in the present research. Sample sizes ranged from 57
to 64 patients in this study that eight patients excluded from
this study. Participants were referred to single center in
eleven case reports and these situations were not mentioned
in thirteen case reports. All patients included in this study
had kidney diseases in relation with fibronectin deposition
in kidney biopsy. Patients were excluded from the study if
they were not diagnosed as fibronectin glomerulopathy in
kidney biosy specimens. Assessment of risk of bias and
quality of included articles performed using Joanna Briggs
Institute critical appraisal tools for case reports. In this re-
search, eight of patients (8/57, 14 %) achieved 8 score,
twenty-three of patients obtained seven score (23/57,
40.3 %), twenty-five of patients obtained six score (25/57,
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43.8 %), one patient (1/57, 1.7 %) achieved four sore [Table
S1*]. Among screened 5383 full-text articles obtained in
this research paper, 5374 articles were excluded due to un-
related subject, review articles and other studies. Then 124
full-text articles were eligible and 100 articles were exclud-
ed due to not case report (n = 100). Finally 24 published

*Unfortunately, for technical reasons, we cannot place additional
materials in the article [tables, links to which are given in square bra-
ckets]. For more information please contact the author of the article
(see address for correspondenc).

articles were included in this study. These 24 articles in-
cluded 57 case reports that were examined 57 patients with
fibronectin deposition in kidney biopsy and renal dysfunc-
tion for qualitative and quantitative synthesis [Table S2].
Fifty-seven patients were enrolled in this research with me-
dian age of 30 with QI of 21, Q3 of 47.5 and IQR of 26.5
years old and age range of 4 to 88 years old. Thirty-six out
of fifty-seven patients (36/57, 63.1 %) were male and twen-
ty-one patients were female (21/57, 36.8 %). The mean av-
erage of age in male and female levels were assessed
35.80 £ 19.63 and 37.28 £ 18.63 years old, respectively.
There wasn’t statistical signifi-

Figure 1. Workflow of included studies

cant level between two sex

groups (p-value: 0.78). Twenty-

three of fifty-seven patients

Records _ Bfacords (23/57, 40.3 %) were from

identified identified through Switzerland ethnicity, fourteen

through PubMed Google Scholar of fifty-seven patients (14/57,

c Central searching searching 24.5 %) from Japanese, six of
._g (n = 2622) (n =2759) fifty-seven patients from Ita-
3 T —— lian ancestry (6/57, 10.5 %),
= . o four of fifty-seven patients from
£ (':(iné'ggf) Chinese (4/57, 7 %), two of
- - fifty-seven patients from USA,
Netherland, Brazil (2/57,

Records 3.5 %) and one patient (1/57,

excluded after 1.7 %) from India, Burma and

deduplication Caucasian race [Table S3].

(n = 5372) Fourteen of fifty-seven patients

were mentioned history of ne-

phrotic syndrome and family

history of proteinuria or renal

dysfunction (14/57, 24.5 %),

2 - ten out of fifty-seven patients
< A SEEE EXCI;‘:::O(:S fOE;ZSO) with history of proteinuria
) based on initial . (10/57, 17.5 %), six of fifty-
é title and abstract exclusion: seven patients gave history of
view Dueto u.nrelated hematuria and hypertension

(n = 5372) subjects (6/57, 10.5 %), five of fifty-se-

ven patients had history of ede-

ma (5/57, 8.7 %), three of fifty-

Full text Excluded (n = 100) ‘seven' had history of kidney

oy articles viewed Reasons for exclusion: impairment (3/57, 3.2 %), two
= . of fifty-seven mentioned histo-
2 i assgssed Not case report ry of chronic obstructive airway
& for elegibility (N=92) disease (2/57, 3.5 %) and one
w (n=122) Abstract (N = 8) out of fifty-seven patients with
unknown family history (1/57,

1.7 %) in this research [Table

S4a-b]. In sign of patients, two

Studies included of fifty-seven patients (2/57,

- in qualitative 3.5 %) developed significant
% and quantitative elevated weight and one of fif-
o synthesis (_58 e ty-seven patients (1/57, 1.7 %)
= repo_rts in “ presented with tachycardia
publications) (pulse rate above 100 beat per

minute) in this research. Twen-

ty-three of fifty-seven patients

(23/57, 40.3 %) had hyperten-
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sion based on 2017 AHA/ACC guidelines, seven of fifty-
seven patients (7/57, 12.2 %) revealed lower extremity ede-
ma, two of fifty-seven patients (2/57, 3.5 %) had peritoneal
fluid and anemia, one of fifty-seven patients (1/57, 1.7 %)
showed generalized, scrotal edema and bilateral pleural ef-
fusion [Table S5]. Blood urea nitrogen (Bun) level was
measured in sixteen patients (16/57, 28.07 %) with fibro-
nectin glomerulopathy that elevated Bun levels were seen in
five of sixteen patients (5/16, 31.2 %) with the mean avera-
ge of 115.34 + 91.03 mg/dl. Serum creatinine level (SCr)
was measured in forty-four patients (44/57, 77.1 %) and
thirteen of forty-four patients (13/44, 29.5 %) showed ele-
vated SCr with the median of 1.6 mg/dl (IQR of 0.98 mg/dl)
in this research. Forty-eight of fifty-seven patients (48/57,
84.2 %) had proteinuria above 150 mg/day using 24-hr
urine collection PER or spot UPCR or dipstick test from
urinalysis or dipstick test from 24-hr urine collection sam-
ple and proteinuria was not measured in nine out of fifty-
seven patients (9/57, 15.7 %) in this research. 24-hr pro-
teinuria was measured in thirty-nine of fifty-seven patients
(39/57, 68.4 %) and there was significant proteinuria in
thirty-five out of thirty-nine patients (35/39, 89.7 %) with
the median of 3.9 g/d (IQR of 6 g/day). Random spot
UPCR was measured in eight out of fifty-seven patients
(8/57, 14.03 %) and there was significant proteinuria in
eight of fifty-seven patients (8/57, 14.03 %) in spot urine
protein to creatinine ratio with the median of 3.49 g/g Cr
(IQR 0f 4.75 g/g Cr). Proteinuria using urinalysis was mea-
sured in thirteen out of fifty-seven patients (13/57, 22.8 %)
and twelve of thirteen patients (12/13, 92.3 %) revealed
semiquantitative proteinuria with the median of 2.5 (IQR
of 1*). Dipstick test from a specimen of 24-hr urine collec-
tion was seen in four of fifty-seven patients (4/57, 7.01 %)
with the mean average of 2.75 * 17 in this research. Ne-
phrotic range proteinuria (> 3.5 g/day) from 24-hr urine

collection sample was seen in seventeen of thirty-five pa-
tients (17/35, 48.5 %) with the median of 5.42 g/day (IQR
of 3.37 g/24 hr). Nephrotic range proteinuria using UPCR
specimen was seen in four out of eight patients (4/8, 50 %)
with 8.86 = 5.7 g/g in this research. Relative risk and Odds
ratio of ESKD in nephrotic-range proteinuria versus non-
nephrotic range proteinuria were assessed 1.33 and 1.39,
respectively. Therefore it can be said that patients with ne-
phrotic proteinuria have more risk to experience ESKD
versus patients with non-nephrotic proteinuria (positive as-
sociation). Moreover, they have more likely to experience
ESKD with KRT than patients with non-nephrotic range
proteinuria. Serum albumin levels were measured in sixteen
out of fifty-seven patients (16/57, 28 %) and quantitative
serum albumin levels were measured in fourteen out of fif-
ty-seven patients (14/57, 24.5 %). There was hypoalbumin-
emia in seven of fourteen patients (7/14, 50 %) with the
mean average 2.15 + 0.57 g/dl in this research. Hematuria
was measured in twenty-one of fifty-seven patients (21/57,
36.8 %) in urinalysis. Seventeen of twenty-one patients
(17/21, 80.9 %) showed hematuria (red blood cells) and
two of twenty-one patients (2/21, 9.5 %) revealed positive
occult blood in urinalysis in initial presentation. Estimated
GFR and Cr clearance were measured in six out of fifty-
seven patients (6/57, 10.5 %) in this research. Decreased
eGFR found in three of six patients (3/6, 50 %) with and
hyperfiltrating eGFR was seen in one out of six patients
(1/6, 16.6 %) in this research. Two out of six patients (2/6,
33.3 %) had normal eGFR with the mean average of 101.69
ml/min/1.73 m2. Creatinine clearance was measured in six
out of fifty-seven patients (6/57, 10.5 %) and decreased
CrCl detected in one of six patients (1/6, 16.6 %) in this
research. Three of six patients had normal values of CrCl
(3/6, 50 %) with the mean average of 102.33 + 6.34 ml/min
and two of six patients (2/6, 33.3 %) developed increased

Table 1. Methods for calculating of statistical analyses in patients with fibronectin glomerulopathy

Risk ratio and Odds ratio of ESKD due to fibronectin gene mutation

Disease +/- .
ESKD with KRT | NON-ESKD with Total Relative Risk Odds ratio
Exposure +/=
Positive FN1 .

3(a 6 (b 9 (n1 ala+b+c/c+d axdbxc
gene (Group |) @ ©) ") 3/3+6=0.33 3x1=3
Negative FN1 1/1+1=0.50 1x6=6
ger?e (Group ) 1() 1(d) 2 (n0) 033:050=028| 3:6=05

4 (m1) 7 (m0) 9 (N) 0.66 0.50
Effect of fibronectin gene on ESKD as outcome in RCT
Frequency and Frequency and Frequency and Frequency and

Frequency and percentage percentage of percentage percentage of Proportion

percentage of of ESKD with non-ESKD with of ESKD with non-ESKD with diffe rgnce with
fibronectin gene | KRT in positive | KRT in positive | KRT in negative | KRT in negative —value
testing fibronectin gene | fibronectin gene | fibronectin gene | fibronectin gene P
patients patients patients patients

28.6 % (95%
16/57 (28.07 %) 3/14 (21.4 %) 6/14 (42.8 %) 1/2 (50 %) 1/2 (50 %) Cl of —19.65 to
71.4 %); 0.397

Notes: ClI, confidence interval; ESKD, end-stage kidney disease; KRT, kidney replacement therapy; RCT, rando-

mized clinical trial.
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CrClI with the mean average of 126.5 = 3.5 ml/min. Anti-
nuclear antibody was measured in thirteen out of fifty-sev-
en patients (13/57, 22.8 %) and three of thirteen patients
(3/13, 23 %) had positive antinuclear antibody (ANA). To-
tal cholesterol level was measured in ten out of fifty-seven
patients (10/57, 17.5 %) and there was total hypercholes-
terolemia in seven of ten patients (7/10, 70 %) but quantita-
tive total hypercholesterolemia detected in six of ten pa-
tients (6/10, 60 %) with mean average of 341.71 &+ 53.2 mg/
dl. Hemoglobin was measured in five out of fifty-seven pa-
tients (5/57, 8.7 %) and anemia found in four of five pa-
tients (4/5, 80 %) with mean average of 9.2 + 0.75 g/dl in
this research [Table S6a-g]. Kidney biopsy was performed
in all patients (57/57, 100 %) in this research. Pathologic
characteristics of patients with fibronectin glomerulopathy
include Glomeruli (g), vessels (v), tubules (t), interstitium
(i) and peritubular capillaries (ptc). In light microscopy
(LM), thirty-eight of fifty-seven patients (38/57, 66.6 %)
had enlarged glomeruli, fourteen of fifty-seven patients
showed lobular appearance in their glomeruli (14/57,
24.5 %), eight of fifty-seven patients (8/57, 14 %) had scle-
rotic glomeruli. Tubular atrophy in five of fifty-seven
patients (5/57, 8.7 %) and interstitial fibrosis in three of
fifty-seven patients (3/57, 5.2 %) were seen. In immuno-
fluorescence (IF), deposition of immunoglobulins, com-
plements and light chains were seen in fifty-one of fifty-
seven patients (51/57, 89.4 %) in this research.
Immunoglobuin deposition was not seen in six of fifty-sev-
en patients (6/57, 10.5 %). In electron microscopy (EM),
extensive granular deposits in mesangial and subendothelial
space were seen in twenty-two of fifty-seven patients
(22/57, 38.5 %) and fibrillar deposits were seen in two out
of fifty-seven patients (2/57, 3.5 %). Mesangial deposition
was seen in two out of fifty-seven patients (2/57, 3.5 %), me-
sangial and subepithelial deposition was seen in one out of
fifty-seven patients (1/57, 1.7 %), mesangial and parame-
sangial deposition found in one out of fifty-seven patients
(1/57, 1.7 %) in EM. The size of fibrils was measured in
fourteen of fifty-seven patients (14/57, 24.5 %) with mean
average of 13.18 & 3.63 nm in this research [Table S7]. A co-
operative clinico-genetic study by clinicians in charge of
surviving members of the mentioned families will contribute
to the understanding of the pathogenesis of the nephropathy
and will help to preventing affecteds of this inherited disease
in future probands. Genetic testing was performed in sixteen
of fifty-seven patients (16/57, 28 %) that fourteen of sixteen
patients (14/16, 87.5 %) had positive genetic testing for FN1
mutation while it was negative in two of sixteen patients
(2/16, 11.1 %). Eight of them (8/14, 57.1 %) were heterozy-
gous and seven of them (7/14, 50 %) had missense mutation.
Two of fourteen patients (2/14, 50 %) had deletion in
FN1gene [Table S8]. There was cardiomegaly in chest x-ray
of one patient in this research. Kidney ultrasonography was
performed in eight out of fifty-seven patients (8/57, 14 %)
and there was normal kidney sonography in eight of eight pa-
tients (8/8, 100 %) with fibronectin nephropathy in the pres-
ent study. One patient revealed thymoma in chest computed
tomography (CT) scan and another patient showed lipoma-
tose liver and kidney cyst in abdominal CT scan [Table S9].

Seven of fifty-seven patients (7/57, 12.2 %) consumed an-
giotensin II receptor blockers and four of fifty-seven pa-
tients (4/57, 7 %) used angiotensin converting enzyme in-
hibitors (ACEis) in the current research. Treatment with
term of renin angiotensin system inhibitors (RASis) used in
one of fifty-seven patients (1/57, 1.7 %) in the present re-
search. Oral prednisolon was used in six of fifty-seven pa-
tients (6/57, 10.5 %). Oral mizoribine consumed in two of
fifty-seven patients (2/57, 3.5 %) in this research. Seven of
fifty-seven patients (7/57, 12.2 %) underwent hemodialysis
and eight of fifty-seven patients (8/57, 14 %) became kid-
ney transplantation [Table S10a-b]. Serum creatinine level
was measured in twenty-two of seventy-seven patients
(22/57, 38.5 %) and elevated serum creatinine was seen in
eleven of twenty-two patients (11/22, 50 %) in this research.
Ten of twenty-two patients (10/23, 45.4 %) found elevated
SCr with the mean average of during follow up period. Se-
ven of fifty-seven patients (7/57, 12.2 %) persisted on kid-
ney failure with kidney replacement therapy (hemodialy-
sis). Relative risk and Odds ratio of ESKD with KRT in
patients with positive FN1 gene (as risk or contributing fac-
tor) versus patients with negative FN1 gene was assessed
0.66 (95% confidence interval of 0.126-3.52) and 0.50
(95% confidence interval of 0.022-11.08), respectively.
Therefore, there was negative association between patients
with positive FN1 gene and ESKD with KRT. Moreover,
patients with negative FN1 gene achieved less to ESKD
with KRT than patients with positive FN1 gene. Compari-
son of patients of ESKD with KRT in positive FN1 gene
versus ESKD patients with KRT in negative FN1 gene was
assessed with p-value of 0.39 (Table 1). Recurrence of fi-
bronectin glomerulopathy after kidney transplantation was
seen in three of eight patients (3/8, 37.5 %) in current re-
search. Recurrence proportion (fixed effect) of fibronectin
glomerulopathy after kidney transplant was assessed
12.25 % with 95% confidence interval of 3.38 to 28.69.
Random effect of FGN after kidney transplantation was as-
sessed 26.66 % and 95 % confidence interval of 1.19 to
68.59 (Fig. 2). Risk of recurrence after kidney transplant
with nephrotic-range proteinuria versus non-nephrotic
proteinuria was assessed 0.83 (95% confidence interval of
0.1213 to 5.7244). Therefore, there was negative associa-
tion between recurrence and nephrotic-range proteinuria
in current research. Odds ratio of recurrence after kidney
transplant with nephrotic proteinuria versus non-nephrotic
range proteinuria was assessed 0.75 (95% confidence inter-
val 0f 0.03757 to 14.9733) in current research. This findings
means nephrotic-range proteinuria have 0.75 percent more
odds to experience recurrence post-transplant (0.75 %).
Effect of nephrotic-range proteinuria on recurrence after
renal transplant versus non-nephrotic range proteinuria pa-
tients was assessed 100 % (3/3) versus 50 % (1/2) with pro-
portion difference of 50 % and p-value of 0.22 (Table 2).
Decreased e GFR using creatinine were decreased in four of
fifty-seven patients (4/57, 7 %) with mean average of
64.25 £ 13.86 ml/min/1.73 m? in this research. Proteinuria
using 24-hr urine collection was measured in thirteen of
fifty-seven patients (13/57, 22.8 %) during follow up and
quantitative value was not mentioned in two of thirteen pa-
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tients (2/13, 15.3 %). The mean average of significant pro-
teinuria (> 150 mg/d) during follow up was assessed 2.94 +
+ 2.22 g/day in this research. Nephrotic-range proteinuria
was seen in one of four out of thirteen patients (4/13,
30.7 %) with the mean average of 5.37 + 1.63 in this re-
search. Proteinuria in spot UPCR specimens were mea-
sured in four of fifty-seven patients (4/57, 7.01 %) with
mean average of 5.00 & 3.02 g/g Cr that this value decreased
in one of four patients (1/4, 25 %) in this research. Two out
of four patients (2/4, 50 %) found nephrotic-range protein-
uria using spot UPCR with the mean average of
7.76 £ 1.76 g/g. Five of fifty-seven patients (5/57, 8.7 %)
passed away during follow up [Table S11]. Probability of re-
nal survival in nephrotic-range proteinuria was higher than
patients with non-nephrotic proteinuria using Kaplan-
Miere analysis. Probability of decreased kidney function in
nephrotic-range proteinuria was assessed 45.4 % (5/11) ver-
sus patients with non-nephrotic proteinuria with assessment
of 58.3 % (7/12). Comparison between decreased renal
function in nephrotic-range proteinuria (group I) and non-
nephrotic proteinuria (group 1I) was assessed nonsignificant
with p-value of 0.54 with 95% CI of —24.5 to 45.82 (Fig. 3).

Discussion

Fibronectin glomerulopathy is an inherited disorder with
extensive deposition of fibronectin substance in the glome-
ruli. It is may be as primary glomerulopathy or be secondary

to a metabolic defect as recurrence of the disease after kid-
ney transplantation. It has been described in Caucasians and
Asians. In most patients progression to kidney failure is slow
[5]. This research revealed 63.1 % of patients were male and
36.8 % belonged to female group. Median age of patients
in this research was 30 years old that these findings were
approximately in agreement with study by Zhang et al that
57.8 % of patients were male and 42.1 % were female [6]. Fi-
bronectin glomerulopathy manifests with proteinuria after
age of 20 years old. Eighty-four percent (84.2 %) of patients
presented with significant proteinuria in our research and
nephrotic range proteinuria accounted 48.5 % of it while
this value in study by Zhang et al. was reported 73.6 %. Fur-
thermore, RR and OR of nephrotic-range proteinuria as a
risk factor in progressive renal failure to KRT was more than
1 in our study. This means that there is positive association
between nephrotic-range proteinuria and risk of progressive
kidney and patients with nephrotic-range proteinuria have
more chance to achieving to ESKD in current research.
Fourteen of sixteen patients (87.5 %) revealed mutations in
FN1 gene in our research while mutations of FN1 gene were
detected in two of nineteen patients (10.5 %) in Zhang et al.
study. Another important point in current research is role of
FNI1 gene in achieving to ESKD with KRT. Our research
showed negative association between FN1 gene as risk factor
or contributing factor and risk of ESKD. Moreover, patients
with positive FN1 gene showed fewer odds in achieving to

Meta-analysis: proportion
Variable for studies Study
Variable for total number of cases TotaI_N
Variable for number of positive cases | Positive_N |
Study Sample size | Proportion (%) 95% Cl Weight (%)
Fixed | Random | Strom L
Strom 23 4.348 0.110 to 7500 4400 Castelletti | o
7 21949 _
Castelletti 5 20.000 050510 1875 3434 Otsuka Y |
71642
Otsuka 1 100.000 fbsgg 33 625 2166 Total (fixed effects) | @
Total (fixed effects) | 29 12256 1 3384t0 £100.00 ~ 100.00 Total (random effects) | ~mm—
28692

Total (random 29 26.669 1.193 to 100.00  100.00 : : :
effects) 68503 00 04 038

. Proportion
Test for heterogeneity
Egger's test
Intercept 3.4030
95% Cl -3.5045 to 10.3105
Significance level | P = 0.1008 00 N
Begg's test 01 /1 \
Kendall's Tau 1.0000 s 02 \
Significance level | P =0.1172 o 03f /
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Figure 2. Forest and funnel plot of recurrence proportion in fibronectin glomerulopathy
after kidney transplantation in meta-analysis
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ESKD with KRT in current research. Another important re-
sult in this research is recurrence of FNG after kidney trans-
plantation. Risk of recurrence after kidney transplantation in
patients with nephrotic-range proteinuria was assessed 0.83 in
current research that few cases in literature review have been
reported sofar. According to existing data and rarity of FNG,
it must be talked that fibronectin glomerulopathy is a disease
that may be missed without pathologic findings and genetic
testing. Differential diagnosis of this disease are amyloidosis,
fibrillary glomerulonephritis (FGN), immunotactoid glo-
merulonephritis (ITGN) and collagenofibrotic glomerulopa-
thy (CG). Normal GBM comprise collagen type 4, 5 and 6
and type III collagen is usually seen in the interstitium and
blood vessels throughout the body but it is not found in the
glomeruli. Elevated blood levels of N-terminal propeptide of
type III procollagen (PIIINP) accumulation of similar colla-
gen fibers in other organs including liver, spleen, myocardium
and thyroid gland is indicative of systemic nature of disease.
So source of collagen I1I fibers may be mesangial cells or as
a part of systemic disorder with secondary mesangial deposits
[7]. CG is an inherited autosomal recessive disorder and it is
diagnosed by marked elevated levels of type 11l procollagen
peptides in serum and accumulation of type III collagen in
mesangium and subendothelial areas in kidney biopsy. DNA-
JB9 is an autoantigen and immunohistochemical marker for
diagnosis of fibrillary glomerulonephritis in EM of kidney bi-
opsy specimens. This marker is a novel proteomic biomarker

for FGN: Dnaj homolog subfamily B member 9 that is a
member of the molecular chaperone gene family [8]. Dif-
ferences between FGN and ITGN is based on appearance,
diameter and pattern of microfibrils or microtubules in EM,
type of immunoglobulin deposits (monoclonal or polyclonal
1gG), serum total complement levels (hypocomplementemia
in ITGN) and incidence of other systemic diseases (low in

100 : ;
= o 1
S 60}
o] ! |
o i s
S 40f i
] B ;
= s s
s 20 :
> ' ;
0 ‘ ; ‘ %
Ohpoo e fo e I
0 50 100 150 200

Time

Figure 3. Probability of renal survival in patients with
nephrotic-range proteinuria (Group I) versus non-
nephrotic range proteinuria patients (Group ll) in the
present research. Time has assessed based on month

Table 2. Methods for calculating of statistical analyses in patients with fibronectin glomerulopathy

Risk ratio and Odds ratio of recurrence due to proteinuria
isease +/— Non-recurrence
?:g:lr :f::sep?;ﬁr after renal Total Relative Risk Odds ratio
Exposure +/— transplant
Nephrotic-range
proteinuria 1(a) 2 (b) 3(n1) ala+b=+clc+d axdbxc
(Group I) 1/2+1=0.33 1x3=3
Non-nephrotic 2/2+3=0.40 2x2=4
range proteinuria 2 (c) 3 (d) 5 (n0) 0.33+0.40=0.83 3+4=075
(Group I
3 (m1) 5 (mo0) 8 (N) 0.83 0.75
Effect of proteinuria on recurrence as outcome in RCT
Frequency and | Frequency and Frequency and
Frequency and percentage of percentage percentage of
percentage non-recurrence of recurrence non-recurrence
Frequency and of recurrence based on T SCr | based on T SCr | based on T SCr
percentage of based on T SCr level > 2 fold level > 2 fold of level > 2 fold Proportion
baseline SCr level > 2 fold normal value or baseline level of baseline differgnce with
level measure- | normal value or KRT initiation or KRT initia- level or KRT -value
ment after renal KRT initiation | after renal trans- | tion after renal initiation after P
transplant in patients with | plant in patients | transplant in pa- | renal transplant
nephrotic range | with nephrotic | tients with non- | in patients with
proteinuria range protein- | nephrotic range non-nephrotic
uria proteinuria proteinuria
50 % (95% ClI
o o o o o of —19.3% to
5/8 (0.63 %) 3/3 (100 %) 0/3 (0 %) 1/2 (50 %) 1/2 (50 %) 90.5%): p-value:
0.22

Notes: KRT, kidney replacement therapy; RCT, randomized clinical trial; SCr, serum creatinine.
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FGN vs. high in ITGN). Therefore correct diagnosis can be
achieved by close understanding of these diseases, nature of
inheritance and specific serum and tissue markers. Lack of
access to full-text articles of eight papers are accounted for
limitations in this research. They existed as abstract form and
did not put in this research [ Bayder, Chen, Sato, Bric, Niimi,
Nadamuni, Zhang, Gemperle et al.].

Conclusions

Relative risk and odds ratio of end-stage kidney disease
in nephrotic-range proteinuria versus non-nephrotic range
proteinuria were assessed 1.33 and 1.39, respectively.
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Bname myTtauii FN1 Ha pe3yAbTatn Gi6pPOHEKTUHOBOT FAOMEepYyAONaTii:
CUCTEMHUM OTASIA TA METACHAAI3

Pesiome. AkryanbHicTh. DiGpOHEKTMHOBA TIOMEPYJIONATis —
CIaKoOBEe 3aXBOPIOBAHHSI HUPOK, SIKE XapaKTepU3YETbCS 3Ha-
YHUMM BigKIaneHHSIMU DiOpOHEKTUHY B ME3aHTii Ta cyOeHIoTe-
JliaJIbHOMY TpocTopi. MeTa JOC/iZKeHHs: OL[iHUTU BILUIMB reHa
(biOpOHEKTUHY Ha 3HWXEHHsI (byHKIIiT HUPOK Ta HMOBIpHIiCTb
pelMInBY 3aXBOPIOBAHHS MMiC/Isl TpaHCIIaHTallil HUpku. Mare-
pianu Ta MeToAM. Y PEeTPOCTIEKTUBHUX OMMUCOBUX JTOCIIIKEHHSIX
OyJi0 3HaiaeHo 57 malieHTiB 3 (iOPOHEKTUHOBOIO TJIOMEPYJIO-
naTti€eto. 1751 OlliHKY BIUIMBY (haKTOpa pU3UKY Ha Pe3yJbTaTH 3a-
XBOPIOBaHHSI BUKOPMCTOBYBAJIM BiTHOCHUI PU3HK i BiTHOILIIEHHSI
wanciB. Pe3yapTaT. 3 57 naiieHTiB 3 (piGpOHEKTUHOBOIO TJIO-
Mepysionariero 6yno 36 gonosikis (63,1 %) i 21 xinka (36,8 %).
BinHoCcHUIT pU3MK i BiTHOIIEHHS 1IAHCIB y TePMiHaJIbHIN cTamii
3aXBOPIOBAHHSI HUPOK TMPU MpOTeiHypii HeppoTUuHOro miana-
30HYy OYyJIO TIOPIiBHSIHO 3 TAKUMU IIPU MPOTEIHYpil HEHeDPOTUU-
HOTO Miana3oHy, 1i noka3Huku craHoBwiu 1,33 i 1,39 Binnosin-
HO. BinHOCHMIT pU3MK i BiAHOWLIEHHS LIAHCIB B TePMiHaJbHIl
craii 3aXBOPIOBaHHS HUPOK MPU 3aMiCHill HUPKOBIil Tepamnii y

MauieHTiB i3 mo3uTuBHUM reHoM FNI1 (5K dakTop pusuky abo
dakTop, 110 cripusie) OyI0 MOPIBHSIHO 3 UMM TTOKa3HUKAMU y
rnauieHTiB i3 HeratuBHUM reHoM FN1 — Bonu cranosuiu 0,66
ta 0,50 BinmoBigHO. Y MOTOYHOMY AOCHiIKEHHI PU3UK PELIAIN-
BY MicJisl TPAHCIUIAHTaLii HUPKU 3 TIPOTEiHypi€0 HePPOTUYHOTO
nianazony craHoBuB 0,83 (95% mosipunii intepsai Bia 0,1213 1o
5,7244), a BiTHOIIIEHHS IAHCIB PELIMIUBY TTiCIISI TPAHCIUTAHTALiT
HUPKU 3 HEPPOTUYHOIO TPOTEiHYpi€l0 MOPiBHIHO 3 HeHehpO-
TUYHOIO NpoTeinypieto craHoBmio 0,75 (95% nowipuuii iHTepBa
Bix 0,03757 mo 14,9733). BucHoBKHU. BigHOCHUMIT pU3KK i BiIHO-
IIEHHS 1IAHCIB KiHIEBOI CTa/lil 3aXBOPIOBAHHSI HUPOK TIPU TPO-
TeiHypii HePOTUYHOrO Aiara3oHy IMOPIBHSIHO 3 MPOTEIHYPIi€EIO
HeHepPOTUYHOTO Aiana3oHy craHoBuIM 1,33 Ta 1,39 BinnosiaHo.
TakuM 4YMHOM, MOBIpPHO, PU3MK PO3BUTKY reHa (hiOPOHEKTUHY
1 Ha TepMiHaAJBHIN CTamii 3aXBOPIOBAHHS HUPOK IIPU 3aMiCHiit
HUPKOBIi1 Teparii € HU3bKUM.

Kimo4oBi cioBa: ¢i6poHexTH; hi6poHEKTMHOBA [JIOMEPYJIO-
TaTisi; HAPKOBA HEOCTATHICTh; BUIJISIL YACTOK
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Yy6 O.1."2®, TecreHko C.B.3, Hy6 O.B.4

"MepnyHA LLeHTP «PilLoH», M. Xapkis, YkpaiHa

’XapKiBCbKQ MEAMNYHQ QKQAEMIST MTICASIAMIAOMHOI OCBITY, M. XapKiB, YKpaiHa

3STOB «Meantokc», M. Xapkis, YkpaiHa

KHIT «Micbka KaiHIYHQ AikapHsT N© 19» XMIP, m. XapkiB, YkpaiHa

BUSBA€HHSA NAO3MIAHUX FreHiB
OHTUGIOTUKOPE3NCTeHTHOCTI ESBLS
Ta PMQR cepeaA yponaTtoreHis, BUAIA€HUX BiA NALIEHTIB
3 AOCAIAAI3HOIO XXH Ta nieAoHedpUTOM

For citation: Pocki. 2022;11(1):10-18. doi: 10.22141/2307-1257.11.1.2022.354

Pestome. Li/opiuHo y CBiTi peecTpyeThCs 6GAM3bKO 150 MiAbIOHIB BUNQAKIB iHpeKLivi cedoBoi cuctemm (ICC),
HQ AIKYBQHHST SIKUX BUTPQYAETHCS MPUOAM3HO 6 MinbSIDAIB AOAQPIB HA pik. Y CLLUA peectpy€eTbcst 6AM3bKO 8
MIABIOHIB AMOYAQTOPHIMX Bi3nTIB 3 MpuBoAy ICC ta noHaa 100 000 rocritanizauiv LWopIi4HO, YACTIle 3Q BCe
3 npuBoAY nienoHedputy. NikyBaHHS ICC AIMITYETHCST GOPMYBAHHSIM CTiIMIKOCTI AO QHTMOQKTEPRIQABHMX MPE-
rnaparis. 3riaHo 3i 3sirom CDC (Centers for Disease Control and Prevention), y CLLA peecTpy€eTbCst GAN3bKO
2 MAH iHpekuin Ta 25 000 cMepTeAbHUX BUNAAKIB YHACAIAOK QHTUOIOTUKOPE3NCTEHTHUX IHOEKLIV. 3riAHO 3
AQHUMM parnopTy Antimicrobial resistance surveillance in Europe 2022 (aHani3 AaHmx 3a 2020 pik), GinbLue
HibK 54 % BUAIAEHMX LUTAMIB E.COli 6yAM Pe3NCTEHTHUMIM MPOUHAUMHI AO OAHOIrO QHTUOAKTEPIAABLHOIO NPena-
party (ABI). Y 2020 poLi HanGiAbLLIA BIACOTOK PE3NCTEHTHOCTI BCTAHOBAEHO AO QMIHOMEHILMAIHIB (54,6 %),
PTOPXIHOAOHIB (23,8 %), LepanocnopuHis 3-i reHepauii (14,9 %) i amiHoraikosuaie (10,9 %). PE3UCTEHTHICTb
A0 kap6arneHemiB ctTaHoBUAQ 0,2 %. 87,4 % LuTamiB, Pe3NCTEeHTHUX AO 3-i reHepauii ueparocropuHis, OyAm
npoAyueHTamm ESBLS. BUKOPUCTAHHST QHTMOQKTERIQALHUX MPENAPATIB LUMPOKOro CekTpa All € OCHOBHUM
OAKTOPOM PU3NKY KOAOHI3ALI i MOLLUMPEHHST Pe3nCTeHTHUX Enferobacteriaceae, Bkaroyaroum E.coli, 3Ha-
YHQ MOLUMPEHICTb ESBLS-MPOAYKYHOYMX LUTAMIB, MIABALLEHHST PE3UCTEHTHOCTI AO OCHOBHUX rpYyrn ABIT TaKOX
MPU3BOASITb AO 30IABLLIEHHST BUKOPUCTAHHST KOPO6QNeHeMIB, LLO, Y CBOK Yepry, MOXE 3GIAbLUNTA CEAEKLIO
TQ CrpuUSITV MOLLMPEHHIO PE3UCTEHTHUX AO KapbarneHemiB Enferobacteriaceqe. Y crarti Bia0OpakeHi AQHI
LL{OAO QHTUOQAKTEPIAALHOI YYTAMBOCTI BUAIAEHWX YPOIMNATOreHIB TQ iX B3BAEMO3B ‘SI30K 3 HASIBHICTIO/BIACYTHICTIO
IAQ3MIAHMX reHiB ESBLS Ta PMQR.

KAIOYOBI CAOBQ: iHOEKLT CEYOBYX LLASIXIB, MIEAOHEDPUT; XPOHIYHA XBOPO6Q HMPOK, QHTUGIOTVIKY, Pe3mnC-
TEHTHICTb, MAQ3MiHY, ESBLs; PMQR

Bctyn

Indexuii ceyoBoi cucremu (ICC) 3aiimaioTh mpoBimHi
MO3UIIii B CTPYKTYpi iHQEKIIIHNIX 3aXBOPIOBaHb, OCTYyIIa-
IOUMChH JIMIlIe pecripaTopHuM iHdekuisM. [lopiuyHo y cBiTi
peectpyeThest 6u3bKo 150 MinbitoHiB BunaakiB ICC, Ha
JIIKYBaHHS SIKUX BUTPAYAETLCS MPUOIU3HO 6 MIiTbIP/IiB 10-
napiB Ha pik [ 1—4]. B Ykpaini nommupenicts ICC cTaHOBUTD
omm3bko 40 %, cepen Hux gominyrwouolo ICC e miesoned-

put. Y CILA peectpyeTbcst 01U3bKO 8 MibiiOHIB amMOyJa-
topHuX Bi3uTiB 3 mpuBoay ICC ta monan 100 000 rocrira-
Ji3alliil opiYHO, YacTillle 3a BCe 3 MPUBOLY Mi€TOHE(MPUTY.
Binbie Toro, 6au3bko 15 % ycix amOynatopHo Mpu3Haye-
Hux aHTubioTukiB y CILA npunanae Ha ICC [4, 5].
Jlikypanust ICC gimityeTrbecss (OpMyBaHHSIM  CTili-
KOcTi 10 aHTuOakTepiaabHux mpernapariB (ABIT) [6].
3rinHo 3i 3BitoM CDC (Centers for Disease Control and
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Prevention), y CIIIA peectpyeTbest 6J11M3bKO 2 MIIH iH(EK-
it Ta 25 000 cMepTeIbHUX BUIMAIKIB BHACTIIOK aHTUOI-
OTUKOPE3UCTEHTHUX iHbeKkii [7]. 3riqHo 3 JaHUMM pa-
nopty Antimicrobial resistance surveillance in Europe 2022
(anami3 ganux 3a 2020 pik), Ginblie HiX 54 % BUmiICHUX
wtaMiB E.coli Oyau pe3uCTeHTHUMU IIPUHANMHI 10 OTHOTO
ABII. ¥V 2020 poui HafiGiNbIINI BiICOTOK PE3UCTEHTHOCTI
BCTAaHOBJIEHO 0 aMiHomeHilwmiIiHiB (54,6 %), dropxiHO-
noHiB (23,8 %), 3-i renepatii nedarocropunis (14,9 %) i
aminonmiko3uais (10,9 %). Pe3aucTeHTHICTH 10 KapOareHe-
MiB craHoBwia 0,2 % (puc. 1). 87,4 % mTamiB, pe3UCTEHT-
HUX 10 1edanocrnopuHiB 3-1 reHepallii, Oyau MpoaylLieHTa-
MU -J1lakTama3s posirpeHoro crekrpa aii (ESBLs) [8].

PesucrenTHicTh 10 HedanocnopuHiB 3-1 reHepauii i
KapOarieHeMiB 3arajgom OyJia BUILOWO Y K.pneumoniae, HiX y
E.coli. Y Toi1 yac K y OGiIbIIOCTI KpaiH pe3UCTeHTHICTb 10
KapOarieHeMiB 3aiuianacs pigkoro mjs mwramis E.coli, 30 %
KpaiH parnopTyioTh Mo Oijbliie HixX 25 % pe3rCTEeHTHOCTI y
K.pneumoniae. Pe3aucTeHTHICTb 10 (PTOPXiHOJOHIB y IlITa-
MiB E.coli BapitoBana B miana3oni Bim 10 go 48,2 % momix
KpaiHamu; 10 uedaaocnopuHiB 3-i reHepamii — Bim 5,8 mo
41,4 %; ami"ormiko3umiB — Big 5,5 mo 34,2 % (puc. 2) [8].

B Vkpaiui, srinHo 3 omyOJiKOBaHUMU JaHUMM pa-
nopty Antimicrobial resistance surveillance in Europe
2022, wtamu E.coli Manu Taki piBHI pe3UCTEHTHOCTI: J0

amiHoneHiumninis — 71,4 %, nedanocnopunis 3-i reHe-
pauii — 53,3 %, ¢ropxiHonoHiB — 41,9 %, amiHOIIiKO-
sumiB — 35,7 %, kapbaneHemiB — 4,4 %. KombGiHOBaHa
pe3ncTeHTHiCTh ctaHoBMa 17,5 % (puc. 3) [8].

3a migpaxyHkamu, 1o 2050 poKy aHTMOIOTHUKOpE3UC-
TeHTHicTh (ABP) 1mopoxky cnpuunHuth 6;1136K0 10 MiJb-
WOHIB CMepTeJIbHUX BUIAIKiB, IO TPU3BENE N0 3MEH-
IIEHHST BHYTPIITHLOTO BaJIOBOTO MPOAYKTY Ha 2—3,5 % y
BCHOMY CBiTi, 1110 KorryBatume 10 $ 100 TpiH [9].

[Mprunnu ABP ckiagHi Ta 6araTOKOMIOHEHTHI, BOHU
OXOILTIOIOTh NMTMTaHHSI CaHiTapii Ta TirieHu, MpPakTUKy TBa-
PMHHUITBA, iHPOPMOBAHICTh I'POMAACLKOCTI Ta 11 Hislib-
HICTh, a TaKOX il CUCTeMU OXOpPOHHU 310poB’s. OmHak
HeBianosinHe npusHauyeHHs ABII e kouoBuM akTopoM
11 BUHUKHEHHST ABP, 1110 00yMOBJI€HO MOMUTOM Malli-
€HTiB, BapTicTio ABII, BiACyTHiCTIO 3HAHb MPO BiAOBIMI-
HY TaKTUKYy aHTHMOaKTepiaJbHOI Tepartii y KOHKPETHOMY
BUIAAKY Ta/abo 3aTPUMKOIO J1aDOpaTOPHUX PE3yJIbTaTiB.
HenanexHe BUKOpUCTaHHS (3/I0BXKMBaHHS a00 HaaMipHe
BUKOPUCTaHHS) 3HIEKYE epeKTuBHICcTh ABII i mpu3BonnTh
IO CeJIeKLii Ta MOLIMPEHHS pe3UCTEHTHUX 1ITaMiB [9].

Tinbku y 2015 poui npubimsHo 269 MminpitoHiB ABIT
Oys10 BugaHo anTekaMu amoOyinaTopHo y CIIIA, To6To KO-
KEeH ITSITMI 3 LIeCTU JIIoeil IOpiuHO OTPUMYE IIOHAal-
MeHIIIe OOMH aHTUOioTHK. biusbko 30 % 1ux npu3HayeHb

2020

Fully susceptible (to included antimicrobial groups)
Single resistance (to indicated antimicrobial group)
Total (all single resistance)

Aminopenicillins

Fluoroquinolones

Other antimicrobial groups

Resistance to two antimicrobial groups

Total (all two-group combinations)

penicillins + fluoroquinolones

Aminopenicillins + third-generation cephalosporins
Aminopenicillins + aminoglycosides

Other antimicrobial group combinations

Resistance to three antimicrobial groups

Total (all three-group combinations)

Aminopenicillins + third-generation cephalosporins + fluoroquinolones
Aminopenicillins + fluoroquinolones + aminoglycosides
Other antimicrobial group combinations

Resistance to four antimicrobial groups

Total (all four-group combinations)

Other antimicrobial group combinations
Resistance to five antimicrobial groups

quine

Not adjusted for

population differences in the reporting countries

Table 8 E. coli: total number of invasive isolates tested (N = 98 567)* and AMR percentage (%) per phenotype, EU/EEA,

i S R e R | GO A (00 Percentage oftoal

Aminopenicillins + third-generation cephalosporins + fluoroquinolones + aminoglycosides

Aminopenicillins + third-generation cephalosporins + fluoroquinolones + aminoglycosides + carbapenems

aminopenicillins (amoxicillin

45338 46.0
32535 33.0
29512 29.9
2547 26

476 0.5
10026 10.2
5660 5.7
2493 25
1710 1.7

163 0.2
6742 6.8
4417 45
1830 19

495 0.5
3902 4.0
3873 3.9

29

24

yr ampicillin), third-generation ceph

evofloxacin or ofloxacin) and ar

oli isolates
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KOJIOHii1, 3a0apBiieHHs 3a [pa-
MOM, PYXJIMBIiCTb Ta OioXiMiuHi
peaxitii.

Bu3HQYeHHSI 4yTAUBOCTI
AO QHTUGIOTUKIB

AHTUMIKpPOOHY YyTIU-
BiCTb  i30JITiB  BU3HAYAIU
METOIOM MOMCKOBOI muy3ii

Kip6i — bayepa Ha uvamkax 3
arapoM Miomiepa — XiHTOHa.
3a po3MipoM 30HU HAaBKOJO
KOKHOTO AHTUMiIKPOOHOIO

[Oianis HesiaknagHa Am6ynatopii

Aonomora

MNegjatpis

CraujioHapu

JIMCKa i30JI5IT iHTepIpeTyBaIu
K YyTJIMBUIA, TPOMIXKHUI ab0

3aranbHa
npakTuKa

Xocnicn

PucyHok 4. BigcoTok HeyinboBUX npu3Ha4yeHb aHTU6IOTUKIB 3a71€XHO

Bif piBHSI MegMU4YHOI gornomoru

HedpUTy 3 TIMXOMAHKOI0, 00JTbOBUM CUHIPOMOM, CUMIITO-
MaMM iHTOKCHKallii, HassBHICTIO a00 BiICYTHICTIO AU3Ypii.
Kpumepii euixaiouenns: OHKOJOTIUHI 3aXBOPIOBaHHS,
HEKOHTPOJIbOBaHA apTepialibHa TillepTeH3is, cepleBa He-
nocratHicte III-IV knacy 3a HYHA; npuiiom Oinbiie
OIHi€]l 103U aHTUOIOTUKA YIIPOAOBXK 72 TOAUH IMepen roc-
miTajizalliero; HEBPOJOTiuHi 3aXBOPIOBAaHHS; aKTUBHi 3a-
XBOPIOBAHHSI CITOJYYHOT TKAHUHU Ta CUCTEMU KPOB.

bakTepiaAbHi WTamu

[ 6akTepioJIOTiYHOTO JOCHIIKEHHST BimOupaach
cepe/iHs TOPILisl ceui y CTepUJIbHUI KOHTEWHep, siKa 00-
pobJisiach y BifiieHHI Meau4HO1 Oiosorii XapKiBChbKOT
MICBKOI KJIiHi9HOI JIiKapHi IIBUIKOI MEAWYHOI JOITOMOTH
MIPOTITOM 2 TOOMH ITicNIsI 300py. 3pa3Ky cedi iHOKYIIO-
BaJIi Ha KPOB’SHUI arap ab0 XpOMOTIEHHE CEepeIOBUIIE
ChromID CPS (bioMerieux, ®@paHilist), micjasi 4OTO TO3U-
TUBHI BUNaaku iHkyoyBasu rpu 37 °C npotsirom 24 roguH,
a HeratuBHi Bumnagku — 1pu 37 °C npotsirom 48 romauH.
3pa3ky BBaXaJuCs KJIiHIYHO 3HAUYIIMMU, SIKIIO Kilb-
KicTh KoJIOHieyTBOploounx oauHuilb (KYO) craHoBuia
> 10° KYO/Mn cedi. Y 6akTepiit, IKi BUPOCIU Y BiAMOBII-
Hill KiJTbKOCTi, Y MOAAJIBIIIOMY OIliHIOBajgach MOPMOJIOTist

pPE3UCTEHTHUI 3TiIHO 3 KpUTe-
pismu CLSI [12]. Buznavanu
YYTJIMBICTb 10 HACTYMHUX aH-
TUOIOTHUKIB: aMITiLIMJIiH, aMOKCHUIIWIiH/KJIaByJaHat, Led-
TpiakcoH, mHederriM, TUIIPodI0KCaALH, JIeBO(MIOKCALINH,
HITPOKCOJIiH, (pypamar, aMiKalllH, TeHTaMillMH, HIiTpOoPy-
panTtoiH, meporneHeM (TOB «AcnekT»), KO-TPUMOKCA30II,
¢yparin, dochominmun (HIMEDIA Laboratories, Pvt.
Ltd., Mywm6ai, Inmis).

Bu3HQYEHHS NAQ3MIAHUX FEHIB
QHTUGIOTUKOPE3UCTEHTHOCTI

[ToBHy exctpakuito JIHK nmpoBoauau ajs1 BCix 3pa3kiB
METO/IOM TeTUIOBOrO 1110KYy. CKPUHIHT Ha HasIBHICTb IJ1a3-
MigHMX TeHiB pe3ucteHTHOCTIi ESBLs Ta PMQR npoBoau-
JIN 3a JOTIOMOTOI0 aHaji3y CeKBEHYBaHHS MoJliMepasHOl
nmanmorosoi peakiii (I1JIP). IIpaiimepu miss Bu3HaUYCHHS
TeHiB pe3MCTeHTHOCTI momani B Ta6m. 1. [Ipomykru I1JIP
aHaJi3yBaJlu eJIeKTpodOope30M y arapo3HOMy reii Ta ¢ap-
oyBanu etunieM Opominy. Ilnasminna JIHK, Bukopuctana
SIK MapKep MOJIEKYJIIpHOI Macu, Oya rigposizoBaHa dep-
meHToM pucl9 Hpall [13].

Crarucrtmka
CTaTI/ICTV[‘-IHI/Iﬁ aHani3 IIPOBOAUJIM 3 BUKOPUCTAHHAM
ImakeTa sl CTaTUCTUYHUX Z[OCJ'[iZ[)KCHB 11 couiam)}mx

Ta6nnys 1. MNpavimepu nna3migHux reHis peancrteHTHocti ESBLs ta PMQR

Resistance genes Primers Amplicon size (bp)

5-ATG AGT ATT CAA CAT TTC CG

blaTEM 5.CCA ATG CTT AAT CAG TGA GG 858
5-ATG CGT TAT ATT CGC CTG TG

blaSHV 5-AGC GTT GCC AGT GCT CGA TC 862
5-SCS ATG TGC AGY ACC AGT AA

blaCTX-M 5-ACC AGA AYV AGC GGB GC 585

anr A gnrAF ATT TCT CAC GCC AGG ATT TG 516
gnrAR GAT CGG CAA AGG TTA GGT CA

, aaclbF TTG CGA TGC TCT ATG AGT GGC TA
aac(6)-lo-cr aaclbR CTC GAA TGC CTG GCG TGT TT 482
QepA qepAF AAC TGC TTG AGC CCG TAG AT s06
P gepAR GTC TAC GCC ATG GAC CTC AC
14 Poki, ISSN 2307-1257 (print), ISSN 2307-1265 (online) Vol. 11, No. 1, 2022
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Hayk (SPSS), Bepcist 20. KaTteropianbHi gaHi (cTath, cTaH
Ta YYTJMBICTh 10 aHTUOIOTUKIB) OY/IM HaBEACHI Y BUTJISIII
KIJTBKOCTI Ta BicoTKa. BimcoTku B pi3HUX KaTeropisix mo-
piBHIOBaJIM 3a JIOTIOMOTOI0 KpUTEpito Xi-kBajapat. CraTuc-
TUYHUI aHaJli3 MPOBOAWIM 3 BUKOPUCTAHHSIM TIPOTOPILiit
YYTJIIMBUX, CTIIKUX Ta TPOMIXKHUX IMPOAYKTiB. PisHu1Is BBa-
JKajacsl 3HauyIolo, SIKIIO0 HMOBIPHICTb TOTO, 1110 BUTIa KO-
BICTb MTOSICHIOE pe3yJIbTaTH, Oyj1a 3MEHIIIEHA 10 MEHIIIE HiX
5% (p <0,05). 1151 KOKHOTO TIOTEHIIIMHOTO haKTopa pu-
3UKy KoedillieHTH maHciB i 95% noBipdi iHTepBaau Oyau
pO3paxoBaHi 3a IOIMOMOTroI0 6araro(akTOpHOI0O aHaJIi3Yy.

Etnka

Koxxen nmauieHT OyB moiHgopMoBaHuii Tpo 30ip TaHUX,
i Bil KOXKHOTO Y4yacHMKa OyJ0 OTPMMaHO MUCHBMOBY iH-
dopmoBaHy 3roay. [1poTokos HOCHiKeHHS 3aTBepKEHO
€TUYHOI KoMicielo XapKiBChbKOi akaaeMil MicCasauIIoM-
Hoi ocBiTh (Tipotokos Ne 2 Big 22.02.2013). AHOHIMHICTb
rapaHToBaHa Tifl yac i Tmicist pochimkeHHs. JocaimkeHHs
HeiHBa3MBHE i MOBHICTIO BinnoBinae [e1bCMHCHKIN AeKa-
paiii gK 3asgBi Ipo eTWYHI IMPUHIANNA MEINIHMX TOCITi-
IDKEeHb 3a y4acTIO JIIofel, 3aTBepmkeHi BcecBiTHbOIO Me-
JUYHOIO acoLiali€elo.

PesyAbTaTH

Cepen 105 ob6¢cTexxenux nauieHTiB 6yno 14 (13,3 %) vo-
noBikiB Ta 91 (86,7 %) XiHKa, cepenHiii Bik 56,9 + 1,7 poky
3 miarrazoHoM Bix 21 1o 86 pokiB. Cepen Hux 21 (20 %), 28
(26,7 %), 27 (25,7 %) 1a 29 (27,6 %) ocio mamu XXH I, II,
[T Ta IV ct. BignoBigHO. XBOPUX rOCHiTaTi3yBaau 3 TaKU-
MM CUMIITOMAaMU: JIMXOMAaHKa, HyJ10Ta, OJTI0BaHHS, 60JTh0-
BUI CHHAPOM y pebepHO-xpedToBOoMY KyTi. [1amienTu Oymm
pO3IijeHi Ha IBi rpynu JIiKyBaHHs: Tpymna 1 (n = 56) — na-
Li€HTH, SIKi oTpuMyBaau LedanocnopuHu (LedTpiakcoH,
nedemnim), Ta rpyna 2 (n = 49) — nauieHTH, sKi OTpUMYyBa-
JIM (TOPXiHOMOHU (LIMIPOhIOKCAIIH, JeBO(GIOKCALIMH).

13 105 nmauienTiB 84 (80 %) mMany MO3UTHUBHY OaKTepio-
JoriuyHy KyaeTypy. Cepen HuX BumiieHo 115 pisHUX Mikpo-

OpraHi3miB, i3 skux 34 (29,6 %) Oyau rpaMIo3UTUBHUMU
ta 81 (70,4 %) — TrpaMHeraTUBHUMHU OaKTepiaTbHUMU
mTamMamu. binblicTs i3004TiB (n = 73) Oy/iu OTpUMaHi Bif
TMaLieHTiB BikoM Bia 18 mo 65 pokiB, Toai K 42 i30T —
BiJl MallieHTiB BikoM IoHax 65 pokiB. 3aranioM Escherichia
coli Oyna HaimomupeHilM MikpoopraHizmom (53/115,
46,1 %), Tomi SIK cepell TPaMITO3UTUBHUX OAKTepiil JOMi-
HYIOUMMM 30yTHUKAMU OyJu mTamu Enterococcus spp. Ta
Staphylococcus spp. (Ta6:. 2).

Kpim 1poro, cepea 81 rpaMmHeratuBHOroO 1ramy B 39
(48,1 %) BumineHi pi3Hi TMIU TUIa3MiIHUX TeHIB pe3uc-
TEHTHOCTI, cepen skux 27 (69,2 %) Oyau mpomyLieHTa-
MM Oeta-akrama3s posmnpeHoro criektpa (ESBLs), a 12
(30,8 %) Gy;M MO3UTUBHUMM Ha OIOCEPEIKOBaHI TUIa3Mi-
JlaMU TeHU CTIMKOCTi 10 (PTOPXiHOJMOHIB. BinbIlicTh reHiB
ineHTugikoBaHo y mramiB P.mirabilis, E.coli ta Serratia
Spp. i3 mowmpeHicTio 62,5; 52,8 Ta 50 % BinnosinHo. Kpim
Toro, cepea 28 (52,8 %) mna3Mianmo3UTUBHUX i30JIATiB
E.coli 20 (71,4 %) i 8 (28,5 %) manmu renu ESBL Ta netep-
minanty PMQR Bimnosigno. 3 m’satu mramiB P.mirabilis
4 (80 %) Ta 1 (20 %) 6ynm mosutuBHi Ha ESBL Ta renun
PMQR BinnosinHo. [IBa 3 BocbMU 1TamiB P.aeruginosa
(25 %) manu reun PMQR. Yacrora renis ESBL rta PMQR
B i3onsatax K.pneumoniae cranosuna 66,7 ta 33,3 % Bin-
noinHo. Haiinommpenimumu reHamu cepen ESBL Gyna
[B-makramasa tury blaTEM, cepen PMQR — eduttokc-Ha-
coc QepA (Tabu. 3).

Pe3yAbTaT 6QKTEPIOAOrIYHMUX AOCAIAXKEHDb
HaiiBuma criiikicts cepen ESBL-mpomykyrounx 1ra-
MiB criocTepiraiacs no amiimwiiny (92,6 %), aMOKcu-
nuiiHy/KinaBynaHaty (66,7 %), uedorakcumy (59,3 %),
dropxinononis (51,9 %) Ta renraminmny (40,8 %). Kpim
Toro, tuiie MmepornieHeM (96,3% uyTiuBicTb), hochoMilimH
(92,6%) i HiTpokcouiH (85,2%) NposiBUIIN BUCOKY iHTiOYI0-
yy akTUBHicTh mpotu ESBL-niponykytounx 6akrepiii. PiBHi
pe3ucteHTHOCTI cepen PMQR-no3utuBHMX 1mTamiB Oyiu
TakuMK: aMmimwtiH — 100 %, aMOKCUIIWITIH/KIaByJa-

Ta6bnuys 2. BugineHi yponatoreHu y nauieHTis 3 gogianizaHoro XXH ta nienoHeghputom, n (%)

OpraHi3m 3aranom (n = 115) | Yonosiku (n = 6) | XKiHkun (n = 78) <65 p. (n =54) > 65 p. (n = 30)
E.coli 53 (46,1) 1(16,7) 52 (66,7) 31 (57,4) 22 (73,3)
K.pneumoniae 9(7,8) 3 (50) 6 (7,7) 6 (11,1) 3 (10)
P.mirabilis 8 (6,9) 0 (0,0) 8(10,3) 4 (7,4) 4 (13,3)
P.aeruginosa 8 (6,9) 2 (33,3) 6 (7,7) 8 (14,8) 0 (0,0)
E.cloacae 1(0,9) 0 (0,0) 1(1,3) 0(0,0) 1(3,3)
Serratia spp. 2(1,7) 1(16,7) 1(1,3) 0(0,0) 2(6,7)
Egée’ ococcus 17 (14,8) 2 (33,3) 15 (19,2) 12 (22,2) 5 (16,7)
f;%p”y’oc"ccus 12 (10,4) 0(0,0) 12 (15,4) 11 (20,4) 1(3,3)
Corynebacte- 4(3,5) 0(0,0) 4(5,1) 0(0,0) 4(13,3)
rnum
fg;p"’c"““s 1(0,9) 0 (0,0) 1(1,3) 1(1,9) 0 (0,0)
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Hat — 66,7 %, uunpodokcauu — 66,7 %, neBodaokca-
H — 38,3 %, aminormikosunu — 50 %. HaitaktuBHiLMM
MPOTUMIKpOOHUM 3acoboM TmpoTu PMQR-npoayueHTiB
oyB MepornieHeM (100% uytmuBicTh). [ToKa3HUKU 4yTIIHM-
BocTi 10 ABII in vitro PMRG-HeraTuBHUX mITaMiB Oak-
Tepiii Oysin BiporigHo BUIIMMU. PiBHI 4yTaMBOCTI 1305160~
BaHMX ypOIIATOTEHIB 3aJIeXKHO BiJ eKCIpecii pi3HUX TUITiB

PMRG HaBeneHi Ha puc. 5. (20/31) (puc. 6).
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PucyHok 5. PiBHi 4yTnusocTi ABI1 (%) 3anexHo Big ekcnipecii nna3migHUX reHis
pe3ucreHTHocTi ESBLs ta PMQR
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PucyHok 6. baktepiosnioriyHa e¢heKTUBHICTb Tepanii 3anexHo Big ekcrnpecii PMRG
(BigcoTok nayieHTiB 3 NigTBEPAXEHOI 6aKTepiosIoriYHo epaauKkaLicto)

BakTrepiosoriuHa eheKTUBHICTb JIIKyBaHHS y Malli€eH-
TiB, iH(piKoBaHMX OAaKTEPisSIMU 3 IJIAMiTHUMU TeHAMM pe-
3MCTEHTHOCTI, OyJla HUXXYOI0, HixX Yy nauieHTiB 3 PMRG-
HEeraTUBHUMM IITAMaMU, Ha KOHTPOJBHOMY Bi3UTi (TecT
eekTUBHOCTI JIiKyBaHHS), OakTepioyioriyHa edeKTUB-
Hictb ABT B PMRG-HeraTuBHili rpymi craHoBuia 94,6 %
(70/74), Toni sk B PMRG-no3uTtusHiit rpyni — 64,5 %

O6roBopeHHs
TA BACHOBKM

XpoHiuHa xBopoOa HUPOK,
OesrnepeyHo, 3JTAIIAETHCS
Cepilo3HOI0 MPOOJIEMOIO CYC-
nijaecTBa. biausbko 850 MiH
JIofei CTpaXmaroTh Bif pi3-
HUX BapiaHTiB 3aXxBOpPIOBaHb
Hupok. OmuH 3 10 mopocimx
mae XXH. IlIporHosyerbcs,
mo mo 2040 poxy XXH Oyme
YETBEPTOIO TIPUUMHOIO CMep-
Ti y cBiti. BapricTh miamisy Ta
TpaHCIUIaHTAlLlil Y BUCOKOPO3-
BUHEHUX KpaiHax CTaHOBMTD
2—3 % piuHoro GromxeTy [14].

XXH acouitoeTscs 3i 3Ha-
YHUMMU CEepHO3HUMU iH(DEK-
HiHHUMU YCKJIAIHEHHSIMU,
IO 3yCTpivaroThes B 3—4 pasu
yacrilie, HiX y 3arajibHiil 1o-
myssiuii. [Hdekii € BaxauBoio
MIPUIMHOIO 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI cepel MAalli€HTiB
i3 HUPKOBOIO HEIOCTATHICTIO
i Ipyroro IpOBITHOIO MPUYM-
HOIO CMEpTi TIic/s ceplieBOo-
CYAMHHMX TIofiii. 3pocTatoua
PE3UCTEHTHICTh 0 aHTUOAaK-
TepiaJIbHUX MperapariB icTOT-
HO MOriplIye i TaK >XaxJuBi
MPOTHO3H.

3rifHO 3 JaHUMU parnop-
Ty Antimicrobial resistance
surveillance in Europe 2022
[8], Gimpmie Hix 54 % Bumi-
neHux 1wrTamiB E.coli Oymu
PE3UCTEHTHUMU  TIpUHANWMHI
1o onHoro ABIIL. Y 2020 poui

Ta6nuys 3. lMna3migHi reun pesucteHTHocti ESBL Ta PMQR cepen BugineHux yponatoreHis, n (%)

ESBLs-npoayueHTn PMQR-npoayLeHTH
YponaTtoreHu Pasom

bla (TEM) bla (SHV) | bla (CTXM) | QnrA | AAC(6’)lbcr | QepA
E.coli 28/53 (52,8) 10 (18,9) 4 (7,5) 6(11,3) 2(3,8) 2(3,8) 4(7,5)
K.pneumoniae 3/9 (33,3) - - 2 (22) 0(0,0) 0(0,0) 1(11,1)
P.mirabilis 5/8 (62,5) 1(12,5) 1(12,5) 2 (25) 0(0,0) 1(12,5) 0(0,0)
P.aeruginosa 2/8 (25) - - - 2 (25) 0 (0,0) 0(0,0)
Serratia spp. 1/2 (50) 1 - - - - -
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HaWOUIBIINI BiICOTOK PE3MCTEHTHOCTI BCTAHOBJIEHO IO
aMiHomeHiMIiHIB (54,6 %), dropxiHonoHiB (23,8 %), 11e-
danocropuHiB 3-i reneparii (14,9 %) i aMiHOTJTIKO3UIiB
(10,9 %). PesucteHTHICTh 0 KapOalleHEMiB CTaHOBHJIA
0,2 %. 87,4 % mramiB, pe3UCTEHTHUX A0 11e(aTOCIIOPUHIB
3-1 reHepaiiii, OyI1 poOAYyLIEHTaAMHM [3-JJaKTaMa3 pO3IIHUpe-
HOTO CMeKTpa Jii. ¥ HalloMy JOCHiIKeHHi piBeHb pe3uc-
TEHTHOCTI IITaMiB OyB BUIIMM, i MA OTpMMAJIX TaKi JaHi
MO0 aHTHOAKTepialbHOI YYTIMBOCTI: OO0 aMITiIIMIIHY —
23,5 %, uedamnocropuHiB 3-1 renepamii — 71,6 %, 1u-
npoduokcauuny — 70,4 %, neBodiaokcauuHy — 76,5 %,
renTaminmuy — 70,4 %, meporienemy — 100 %. BusBneH-
H$I TUIa3MiIHKUX Te€HiB PE3UCTEHTHOCTI cTaHOBWIO 48,1 %.
OTpuMaHi JaHi MiATBEPIXKYIOTh, 1110 JiKyBaHHS iHMeKIii
y nauieHTiB 3 XXH snimMiToBaHO Ta ycKJIagHIOETbCS (HOPMY-
BaHHSIM CTiMKOCTi 10 aHTUOAKTEpiaIbHUX Mpernaparis.

BukopucraHHs aHTHOaKTepiaIbHUX MTperapaTiB PO~
KOTO CITeKTpa JIii € OCHOBHMM (haKTOPOM PU3UKY KOJIOHi3a-
11i1 i MOIIMpPEeHHSsT pe3UCTeHTHUX Enterobacteriaceae, BKIO-
varoun E.coli. 3nauna nomupeHict ESBLs-miponykyounx
ITaMiB, TiABUIIEHHS PE3UCTEHTHOCTI IO OCHOBHUX TPYTI
ADBII Takox mpu3BOAATH OO 30iLIbLICHHSI BUKOPUCTAHHSI
KapOameHeMiB, 110, Y CBOIO Yepry, Moxe 30iIbIIUTU Ce-
JIEKIII0 Ta CIPUSTH MOLIMPEHHIO PE3UCTEHTHUX J0 Kap-
barieHeMiB Enterobacteriaceae. 3rinHO 3 €BPONEHCHKUM
pamopToM, piBeHb PE3UMCTEHTHOCTI 10 KapOameHeMiB 3a-
numaeThbest HeBucokum (0,0—0.8 %) [8]. Y Hamomy goci-
JKEHHI piBeHb YYTJIMBOCTI 10 KapOarieHeMiB OYB BUCOKUM
(100 %), mume mis mTamis 3 reHamu ESBL — 96,3 %.

Hepauionanshe BukopuctanHs ABIl € kiaouoBuM
dakTopoM st BUHUKHeHHS1 ABP, 1110 00ymoBieHO T10-
MUTOM Mali€HTiB, BapTicTio ABII, BincyTHiCTIO 3HaHB TIPO
BiITIOBiZHY TaKTUKy aHTUOAKTepiaJlbHOI Teparrii y KOH-
KpeTHOMY BUMAAKY Ta/a00 3aTpMMKOIO JIaOOpaTOPHUX pe-
3yabTaTiB. HeHanexxHe BUKOpUCTaHHS (3JIOBXUBAHHS ab0
HaJaMipHe BUKOPMCTaHHS) 3HMXYE edekTuBHicTs ABII
i TIPU3BOIMUTH OO CeJIeKIii Ta MOIIMPEHHS Pe3UCTEHTHUX
mTamis [9].

SIk My 3a3Havau Bulle, TiIbkU y 2015 poiti npuGan3Ho
269 MminbitoniB ABIT 6yj10 BumaHoO anTeKaMu aMOyJIaTOPHO
y CIIA, To6TO KOXEH ITSITMil 3 IIECTH JIIOJAEH IIOPIYHO
OTPUMYE IIOHaMeHIIIe oauH aHTOioTHK. bimsbko 30 %
IMX MpU3HaYeHb Oynn HenoTpioHuMHU. LllopiuHo amOyna-
TopHO Ta B cranioHapax CIIA Bunmcyerbes 47 MiTbIOHIB
HeNOoTPiOHMX peLernTiB aHTUOI0TUKIB [9]. AKI10 B €Bponeii-
CBKUX Ta aMEPUKAHCHKUX MEIUIHUX LIEHTPaxX BilICOTOK He-
MOTPIOHUX MpU3HAYEHb aHTUOIOTHKIB csarae 50 % i HaBiTh
OibllIe, TO HECKIAAHO MPUITYCTUTH, KU BiICOTOK HElli-
nboBoi ABT MoxkHa ouiKyBaTu B Hallliii KpaiHi, Ae B OyIb-
SIKif anTeli MOXHa KyNUTU Oyab-sIKUiA aHTUOIOTUK. Y Ha-
LIOMY AOCJiIKeHHi 0yJ10 MiATBEpIXKEHO BipOTiTHUI BILIUB
nonepeaHboro BukopuctanHss ABIT (ynpomnoBx 1 poky) 3
KOJIOHi3alli€l0 ITaMaMu 3 TIa3MiJHUMU FeHaM1 aHTUOi0-
tukopesucteHTHocTi (OR 1,41;95% CI: 0,60—3,33).

Takox Oyn0 TMiATBEPAKEHO 3HUXEHHS OakTepio-
JIOTiYHOI e(eKTUBHOCTI Teparrii y mauieHTtiB 3 PMRG-
MO3UTUBHUMMU TlaToreHamu (94,6 % vs. 64,5 %), 1110 € Tie-
PEeIyMOBOIO JUIS TTOIOBXKEHHSI JTIKyBaHHS, PEIIUANBYIOUOTO
nepediry 3axBoploBaHHSI, HEOOXiMHOCTI MTOBTOPHOTO BH-

KOPUCTaHHSI aHTUOIOTUKIB, MPU3HAYE€HHS OIbII CUIbHUX
npenapatiB Ta ABII pe3epBy, 1110, y CBOIO Uepry, Mpu3Beae
10 ToripiieHHs PyHKIiT HUpOK Ta nporpecyBaHHs XXH.

bepyuu 10 yBaru Bce BUILECKa3aHE, MU MOXEMO MPU-
IMyCTUTH, 110 BUAiIeHHs Ta BUsBlIeHHsT ESBL- Ta PMQR-
MPOAYKYIOUUX YPOTIATOTEHIB € BaXXJIMBUM I BUOODPY
Halie(peKTUBHIIIOr0 aHTUOIOTUKA TSI eMITiPUYHOTO JIiKY-
BaHHs. Ockinbku OinbInicts reHiB ESBL i PMQR mepeno-
CSITh TIJ1a3MilIU, i TEHU MOXYTb JIETKO TMepeaaBaTUCs cepes
rOCITiTai30BaHUX Nali€HTiB. Lle ocHOBHUIA (haKTOpP 30i1b-
LLIEHHS MoIMpeHocTi mTaMiB sIK 3 ESBL-, Tak i 3 PMQR-
reHamu. KpiM Toro, TepaneBTUYHI aJbTepHATUBU IS JTiKYy-
BaHHs nauieHTiB i3 ICIL 3 pe3cTeHTHUMU ypoIlaToreHaMKu
Ta/ab0 TSHKKOXBOPHUX MALli€EHTIB i3 YUMCIIEHHUMU CYITYyTHIMU
3aXBOPIOBAHHSIMM, OCOOJMBO MALli€HTIB, Ki MepedyBatoTh
y cTauioHapi, oOMexeHi. IcHye cepiio3Ha HecTaya HayKo-
BO OOIPYHTOBAHUX JOCHIIKEHb, sIKi O KepyBaau BUOOPOM
eMIipUYHOT aHTUOI0TUKOTEpATTii 1J1s1 0araTboX Malli€EHTIB y
ux ymoBax. HeoOximHi momaibIii KIiHIYHI JOCTiIKEHHS
IJISI CTBOPEHHSI peKOMEHalliil 11010 BeIeHHS Malli€eHTiB
3 TJ1a3MiIONOCePeIKOBAHOK PE3UCTEHTHICTIO Ta PO3IIU-
PEHHSI KUTbKOCTI JOCTYITHUX BapiaHTIB eMIIipUYHOI Teparii
LIUX MYJIBTUPE3UCTEHTHUX iH(EKIIilA.

Konduikt inTepeciB. ABTopu 3asBISIIOTH PO BiICYT-
HIiCTbh KOH(MJIKTY iHTepeciB Ta BIacHOI (hiHAHCOBOI 3alli-
KaBJICHOCTi IPM MiATOTOBIIi JAHOI CTATTi.
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Expression of plasmid-mediated resistance genes ESBLs and PMQR among uropathogens,
isolated from non-dialysis CKD patients with pyelonephritis

Abstract. Urinary tract infections (UTIs) are thought to be the
most common group of bacterial infections, worldwide. It is esti-
mated that the proportion of UTIs remains at a high level reach-
ing 150 million episodes per year worldwide and accounting for
$6 billion in health care expenditures. In USA more than 100,000
hospital admissions per year are the UTIs patients, among them
the patients with pyelonephritis are the most frequent. For the US
outpatients, approximately 15 % of antibiotics used are prescribed
for UTIs. However, recent studies in Europe and the United States
have demonstrated a steady increase in the rate of uropathogen
resistance to commonly prescribed antibiotics, and this obviously
will lead to a reduction in therapeutic possibilities of UTI. CDC
has estimated that more than 2 million infections and 23,000
deaths are due to antibiotic resistance each year. By 2050, it is esti-
mated, that antibiotic resistance will cause 10 million deaths every
year. Infection is an important cause of morbidity and mortality
among patients with kidney failure and is the second leading cause
of death following CVD. At the EU/EEA level, more than half

(54 %) of the E.coli isolates reported to EARS-Net for 2020 were
resistant to at least one of the antimicrobial groups under regu-
lar surveillance, i.e. aminopenicillins, fluoroquinolones, third-
generation cephalosporins, aminoglycosides and carbapenems. A
majority (87.4 %) of the third-generation cephalosporin-resistant
E.coli isolates from 2020 were extended-spectrum beta-lactamase
(ESBL) positive. Use of broad-spectrum antimicrobials is a known
risk factor for colonization and spread of resistant Enterobacteria-
ceae, including E.coli. The high levels of ESBLs and increasing
resistance to key antimicrobial groups might also lead to an in-
creased consumption of carbapenems, which in turn can increase
the selection pressure and facilitated the spread of carbapenem-
resistant Enterobacteriaceae. The article presents data on the anti-
bacterial susceptibility of isolated uropathogens, and their associa-
tion with the presence or absence of plasmid-mediated resistance
genes ESBLs and PMQR.

Keywords: urinary tract infections; pyelonephritis; chronic kid-
ney disease; antibiotics; resistance; plasmids; ESBLs; PMQR
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PosaiA 3. Mem6paHo3Ha HedponarTis
3.1. AiarHos

IIpaxmuyunuii nynkm 3. 1. 1. Bioncist HUPKU He MOTpiOHA 1St
MiaTBEpAXEHHS JliarHo3y MeMOpaHo3HOiI Hedpomnatii (MH) y
TMAIliE€HTIB 3 HEPOTUIHUM CHHIPOMOM i IIOZUTUBHUM TECTOM

Ha anTuTina to PLA2R.

Hpaxkmuunuii nynkm 3.1.2. Tlauientu 3 MH noBunHi Oyt
00CTeXeHi Ha HasgBHICTh acOIlilOBaHUX CTaHIB HE3aJIEXKHO Bifl
TOro, BiACyTHi uM Hi aHTuTinma 1o PLA2R i/abo antutiza mo

THSD7A.

Chapter 3: Membranous nephropathy

3.1. Diagnosis

Practice Point 3.1.1: A kidney biopsy is not required
to confirm the diagnosis of membranous nephropathy
(MN) in patients with nephrotic syndrome and a posi-
tive anti-PLA2R antibody test.

Practice Point 3.1.2: Patients with MN should
be evaluated for associated conditions, regardless of
whether anti-PLA2R antibodies and/or anti-THSD7A
antibodies are present or absent.

CKPUHIHT Ha 31105IKICHI
HOBOYTBOPEHHA* (BIAMOBIAHO e
[0 BiKY | nonynswii) -

PeHTreH rpygHoi KniTku
(capkoigos)

IcTopis BXMBaHHS
—p  Npenapartis (HN3M,

Y3/ HUpoK 3 1
30/10T0, NeHiLunamiH)

—

HBV, HCV, Bl/l Ta
iHbiKyBaHH: TPEMOHEMOt0
(3a NoKa3aHHAMMK)

AHTUHYKNeapHi aHTuTINa

¢

MoBHWI1 aHamHe3
(cucTeMHi 3axBOPIOBaHHS, WUTONOAIGHA
3a03a TOLLO) | 30BHILLHIW BUTNSA
(wKipa, cyrno6u)

Screening for
malignancies* (population -
and age-appropriate) N

Chest X-ray (sarcoidosis)

History of drug use
— (NSAIDs, gold,
penicillamine)

Ultrasound
of kidneys

HBV, HCV, HIV, and
treponemal infection
(on indication)

Antinuclear antibodies

¢

Full history
(systemic diseases, thyroid disease etc.)
and physical exam (skin, joints)

PucyHok 29. OuiHka nadieHtis i3 MH wogo cynyTHix cta-
HiB. MayieHTa 3 MH Heob6XxigHO 06CTEXUTHU Ha HasIBHICTb
CcynyTHIX CTaHIiB He3aneXHo Bif HasiBHOCTi Y/ BifCyTHOC-
1i aHTnTin o PLA2R a6o aHtutin go THSD7A. *3anexHo
Bif KpaiHu; pe3ynbTaTUBHICTb CKPUHIHTY paKy He AyXe
BUCOKa, 0co6/1MBO B MoJioAuX nayicHTiB. baraTo LeHTpiB
BUKOHYBaTUMYTb PeHTreHorpacbito rpyaHoi Kitku abo
KomITroTEPHY Tomorpadpiro (KT), BusisnatumyTe gecpiLut
3asiza U BUMaratumyTb Bif nayicHTIB y4acTi B Hayio-
HaJbHi nporpami CKpUHIHIY Ha paK MOJIOYHOI 3arno3u i
TOBCTOI KULLIKU; TECT Ha npocTaTtocrneynghiyHni aHTUreH
(PSA) npoBoauTbCs B BOPOCIINX YOOBIKIB BikoM > 50-60
pokis. HBV — Bipyc renatuty B; HCV — Bipyc renatuty
C; BlJ1— Bipyc imyHogegpiynty nroguum; HMN3IM — HecTe-
PoigHI npoTn3anasnbHi 3aco6m

Figure 29. Evaluation of patients with MN for
associated conditions. Patient with MN should be
evaluated for associated conditions, independent of
the presence or absence of anti-PLA2R antibodies
or anti-THSD7A antibodies. *Varies per country; the
yield of cancer screening is not very high, especially
in younger patients. Many centers will perform chest
X-ray or computed tomography (CT) scan, look for iron
deficiency, and require the patients to participate in
the national screening program for breast and colon
cancer; a prostate-specific antigen (PSA) test is done
in adult males aged > 50-60 years. HBV — hepatitis
B virus; HCV — hepatitis C virus; HIV — human
immunodeficiency virus; NSAIDs — nonsteroidal anti-
inflammatory drugs
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3.2. MMporHo3

Ilpakmuynuii nynkm 3.2.1. Y nauientiB i3 MH Bukopuc-
TOBYITE KIIiHIUHI i TaOOpaTOPHi KPUTEPIl 111 OLIHKU PU3UKY
nporpecyruoi BTpatu ¢pyHKIiT HUpoK (puc. 30).

3.3. AikyBaQHHS

ITlpakmuunuii nynkm 3.3. 1. PexoMeHaliii moao JikyBaHHs
MAali€HTIB i3 TepBuHHOI0 M H:

— yci manieHTH 3 nepBuHHOI0 M H i mpoTteinypi€io moBUHHI
OTPUMATH ONITUMAJIbHY TiATPUMYIOUY JTOTTOMOTY;

— iIMyYHOCYIIpeCHMBHA Tepallis MOBUHHA OyTHM OoOMeXeHa B
Malli€HTIB 3 PU3UKOM MPOTPEeCcyrodyoi BTpaTu (DYyHKILiI HUPOK
(puc. 31).

Ilpakmuunuit nynkm 3.3.2. IMyHOCynpecuBHa Teparisi He
notpioHa mauieHTam i3 MH, niporeinypieto < 3,5 r/no0y, ajib-
OyMiHOM y cupoBaTtii > 30 r/1 3a JaHUMU OPOMKPE30JI0BOTO
dionetoBoro (BK®) a6o imyHomeTpruHoro aHajizy i plIIK®D
> 60 mi/xB/1,73 M2

Ilpakmuynuii nynkm 3.3.3. IMyHOCcynpecuBHa Teparisi He
noTpiOHa nawieHTam i3 MH, HepoTMIHNM CUHIPOMOM i HOP-
manbHow pIIK®, sgxiio Hemae xoua 6 0gHOro (hakToOpy pU-
3UKY MTPOTPeCyBaHHS 3aXBOPIOBaHHS a00 HAsSIBHUX CEPHO3ZHUX
YCKJIaIHEHb He(pOoTUUHOro cuHapomy (Hanpukiaan, ['YH, iH-
dexitii, TPoMO0eMOOIiUHi SIBUIIA).

3.2. Prognosis

Practice Point 3.2.1: In patients with MN, use clini-
cal and laboratory criteria to assess the risk of progres-
sive loss of kidney function (Figure 30).

3.3. Treatment

Practice Point 3.3. 1: Considerations for treatment of
patients with primary MN:

— All patients with primary MN and proteinuria
should receive optimal supportive care.

— Immunosuppressive therapy should be restricted
to patients considered at risk for progressive kidney in-
jury (Figure 31).

Practice Point 3.3.2: Immunosuppressive therapy is
not required in patients with MN, proteinuria < 3.5 g/d,
serum albumin > 30 g/1 by bromocresol purple (BCP)
or immunometric assay, and eGFR > 60 ml/min per
1.73 m2.

Practice Point 3.3.3: Immunosuppressive therapy is
not required in patients with MN, nephrotic syndrome,
and normal eGFR, unless at least one risk factor for
disease progression is present or serious complications
of nephrotic syndrome (e.g., AKI, infections, thrombo-
embolic events) have occurred.

Husbkuin pusnk

MomipHUI pu3mnk

Bucokuii pusuk

[ly>xe BUCOKUM PU3UK

— HopmanbsHa pLUK®,
npoTeinypisa < 3,5 r/oeHb

i CMpOBaTKOBUIA anbOyMiH
>30r/n

ABO

— HopmanbHa pLLUK®,
npoTeiHypisa < 3,5 r/oeHb
a60 3HWxeHa > 50 % nicns

— HopmarnbsHa pLUK®,
npoTeiHypia > 3,5 r/aeHb i
6€e3 3HMXKEHHSA > 50 % nicna
6 MicsiLiB KOHCEpPBATUBHOI
Tepanii iANd/BPA

— He BignoBigae kputepiam
BWCOKOIO pU3NKy

— pLUK® < 60 mn/xB Ha
1,73 m?* i/abo npoTeiHypis
> 8 r/meHb NpoTarom > 6

— HedppoTniHui cuHgpom,
LLIO 3arpoXye XMUTTIO
ABO

MmicsuiB — LliBMake noripLueHHs
ABO YHKLUiT HAPKKN 6€3 iHLoro
— HopmarnbHa pLLUK®, NOSICHEHHS

npoTeiHypia > 3,5 r/geHb i
6€e3 3HMKEHHA > 50 % nicns

6 MicsiLiB KOHCepBaTUBHOI
Tepanii IAM®/EPA

6 MicsLiB KOHCepBaTUBHOI
Tepanii iIAN®/EPA

| LLOHAMMEHLLE opgHe 3
HaCTyMHOro:

— CUPOBATKOBMI anbOyMmiH
<25 r/nt

— PLA2Rab > BigH.op/mMn®
— Ce40BuM 0, -MiKpO-
rno6yniH > 40 MKr/n

— ceyoBuii IgG > 1 MKr/xB
— Ce40BUM f3,-MiKpOo-
rno6yniH > 250 Mr/geHb
— iHOeKCc cenekTUBHOCTI

> 0,208

PucyHok 30. KniHi4Hi KpuTepii oyiHKu pu3unky nporpecyroyoi BTpatu ¢pyHKUYii Hupok. LLUK® i CBK
BUKOPUCTOBYIOTbCS B PYTUHHIV KJiHiYHI BOMOMO3i. IHLi 6ioMapKepu MOXYTb 6yTU BOCTYIHI HE B YCiX LleHTpax;
Yys1 Tabnuusi MiCTUTb Ornisif KOpUCHUX 6iomapkepis

*BinbLicTe gocnigXXeHb BUKOPUCTOBYBAaJIN 3HaA4YEHHSI CUPOBATKOBOIro KpeaTtuHiHy (SCr) Ans o6rpyHTyBaHHS JliKyBaHHS, a 3Ha-
4eHHs1 SC > 1,5 mr/an (133 MmMosb/i1) YaCTO BUKOPUCTOBYIOTLCS A1 BUSHAYEHHS HUPKOBOI HegocTaTtHOCTi. 3HaqyeHHs1 pLUK®
60 mn/xB Ha 1,73 M? BU3Ha4a€ HUPKOBY HE[OCTATHICTbL Yy MOJIO[OI noanHN. Baxxnneo posymitu, wo pllIK® 3meHLwwyeTbCs 3
BiKkom, a 3Ha4eHHs1 SCr 1,5 mr/an (133 mmonb/n) Bigobpaxae pLUK® 50 mn/xs/1,73 M? y nayieHta 60 pokis i 37 Mmn/xe/1,73 m?
y 60-piyHoOi nauieHTkn. OTXe, 3acTocoByroyun plUK® ansa ouiHku pu3unky, cnig BpaxoByBaTu BiK. TAnb6yMiH cupoBaTku crig
BUMiptroBaTu 3a gornomoroto BK® abo imyHomeTpuyHoro aHanisy. £PisHi 3Ha4yeHHs1 He nepesipeHi. AHTuTIna go PLAZ2R cnipg Bu-
miproBaTu 3 iHTepBasniom Bif 3 Ao 6 MicsLiB, KOPOTLUMI iHTepBas NOTPi6beH nayieHTam 3 BUCOKMUM piBHeM aHTUTin o PLA2R Ha
noyartky gocnifxeHHs. IMoBipHi 3miHn piBHsa aHTUTIN Bo PLA2R nig 4ac crioctepeXxeHHs1 fo[aTv [0 OUiHKN PU3UKY. SHUKHEHHS
aHTuTin go PLA2R nepepaye KniHi4Hiv pemicii i Mae npu3secTy 4o yTpuMaHHs Bif AoAaTKoBoi Tepanii. letanbHux gaHnx 6pakye.
SIHaekc ceneKTUBHOCTI po3paxoByeTbes sk KnipeHc IgG/knipeHc anb6yminy. IAM® — iHri6iTop aHrioTeH3MHNEPEeTBOPIOYOro
hepmeHTy; BPA — 6510kaTtop peventopiB aHrioreH3uHy Il; BK® — 6pomkpe3osoBuii ¢pionetosui; plUK® — po3spaxyHkoBa
WBUAKICTb Ky604KOBOI ¢hinbTpayii; IgG — imyHorno6yniv G; PLA2Rab — aHTuTina npotu peyenropa ¢gpoceponinasun A2 tuny M
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Low risk Moderate risk High risk Very high risk
— Normal eGFR, — Normal eGFR, proteinuria | — eGFR < 60 ml/min/1.73 m?* [l Ri{=RisC=EACllaleNaleTelgIfe]i[e3
proteinuria < 3.5 g/d and > 3.5 g/d and no decrease | and/or proteinuria > 8 g/d for  EEYale[ge]y[
serum albumin > 30 g/l > 50 % after 6 months of > 6 months OR
OR conservative therapy with OR — Rapid deterioration of
— Normal eGFR, proteinuria | ACEi/ARB — Normal eGFR, pro- kidney function not other-
< 3,5 g/d or a decrease AND teinuria > 3.5 g/d and no wise explained
> 50 % after 6 months of — Not fulfilling high-risk decrease > 50 % after 6
conservative therapy with criteria months of conservative
ACEIi/AR8 therapy with ACEi/AR8
AND at least one of the fol-
lowing:

— Serum albumin < 25 g/It
— PLA2Rab > 50 RU/ml
— Urinary a,-microglobulin
> 40 pg/min

— Urinary IgG > 1 pg/min
— Urinary ,-microglobulin
> 250 mg/d

— Selectivity index > 0.208

Figure 30. Clinical criteria for assessing risk of progressive loss of kidney function. eGFR and PCR are used
in routine clinical care. Other biomarkers may not be available in all centers; this table provides an overview
of useful biomarkers

*Most studies have used serum creatinine (SCr) values to guide management, and SCr values > 1.5 mg/dl (133 mmol/l) are often
used to define kidney insufficiency. An eGFR value of 60 ml/min per 1.73 m? defines kidney insufficiency in a young adult. It is
important to realize that eGFR decreases with age, and an SCr value of 1.5 mg/dl (133 mmol/l) refiects an eGFR of 50 ml/min per
1.73 m? in a 60-year-old male patient and 37 ml/min per 1.73 m? in a 60-year-old female patient. Thus, when using eGFR in risk es-
timation, age should be taken into account. 'Serum albumin should be measured by BCP or inmunometric assay. Cutoff values
are not validated. Anti-PLA2R antibodies should be measured at 3-to-6-month intervals, the shorter interval being performed
in patients with high anti-PLA2R antibodies levels at baseline. Changes in anti-PLA2R antibodies levels during follow-up likely
add to risk estimation. Disappearance of anti-PLA2R antibodies precedes clinical remission and should lead to refraining from
additional therapy. Detailed data are lacking. $Selectivity index is calculated as clearance of IgG/clearance of albumin. ACEi —
angiotensin-converting enzyme inhibitor; ARB — angiotensin Il receptor blocker; BCP — bromocresol purple; eGFR — estima-
ted glomerular filtration rate; IgG — immunoglobulin G; PLA2Rab — antibodies against the M-type phospholipase A2 receptor

| Mem6paHo3Ha HedponarTis |

Y
| OuiHka pusuky* (gme. puc. 30) |
|
Y v v Y

HW3bKnin pr3mnK | | MomipHuin pr3mnk | | Bucokuin puamnk | | [ly>xe BUCOKMIA pU3NK
A A4 \4 A
OuikyBaHHS i cnocTepe- OuikyBaHHS i cnocTe- Putykcumab, ABO Linknodpocdhamig + rnto-
XKEHHS pexeHHsi, ABO puTykK- uuknodoctamin + KOKOpTUKOign®
cumab, ABO iHribiTopu rnokokopTukoign, ABO
KanbLWHEBPUHY + iHriGiTOPN KanbUMHEBPU-
FNOKOKOPTMKOIan® HY + pUTyKCMmMaob!

PucyHok 31. JlikyBsaHHs MH 3 ypaxyBaHHSIM pU3NKy

*Aus. npakTndHui nyHKT 3.2.1 i puc. 30 ans aetanbHOro onucy ouiHku pusunky. 'MoHoTepanis iHriGiTopamu KanbLUUHEBPUHY
(IHK) BBaxcaeTbcsi MeHLI eqpeKkTuBHOIO. JlikyBaHHs IKH npotsarom 6—12 micsilis 3i LWBUAKOI BiAMIHO NOB’A3aHe 3 BUCOKOIO Yac-
ToTOM0 peunansiB. lpoTe NMoro 3acTocyBaHHs MOXe 6y TH PO3r/siHyTe B NauieHTiB 3 HopmasibHoto pLUK® i nomipHum pusnkom
nporpecyBaHHs1, OCKiNlbK1 B 6araTbOX i3 LUnX nauieHTiB po3BUBaETbLCS CIIOHTaHHa pemicisi. 3actocyBaHHsi IKH ckopoTuts nepios
nporteinypii. MayieHTam 3 BUCOKUM PU3NKOM FMPOrpecyBaHHsi PEKOMEHAYETbCS AOAATH PUTYKCUMAG riicsisi 6 micsauiB niKyBaHHS
IKH, 3a BUHTKOM, MOXJINBO, Nayi€HTIB 3 OKYMEHTa/IbHO NMiATBEPAXEHUM 3HUKHEHHSIM aHTUTIN fo PLAZ2R nicns nikysaHHs IKH.
fHemae gocraTHix fOKa3iB TOro, Wo pUTYKCUMab y cTaHAapTHUX f[03ax 3anobirac po3BUTKY HUPKOBOI HEAOCTATHOCTI. SIKLO
PLUK® nagae Hux4e 3a 50 mn/xs/1,73 M?, fo3un ynknogocehaminy cnip 3meHLWNTH BABIYi. [NayieHTam, siki He NepeHoCsTb LUKITO-
¢hocghamip abo 6inbLie He MOXYTb 3aCTOCOBYBaTU LUKIogocghamin, MOXHA 3arporoHyBaTU pUTyKcumab. PekomeHay€eTbCS
MPOKOHCYNIbTYBAaTUCS 3 eKCrnepTHUM LeHTpomM. PLIK® — ouiHeHa wBuakicTb Kiy6o4koBoi inbtpayii; MH — mem6paHo3Ha
Hegpponaris; PLA2R — peuentop ¢gpocgponinasun A2 tuny
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| Membranous nephropathy |

v

|Risk evaluation* (see Figure 30)|

|
Y v v v

| Low risk | | Moderate risk | | High risk | | Very high risk
v v v v
| Wait and see | Wait and see Rituximab Cyclophosphamide +
OR rituximab OR cyclophosphamide + glucocorticoids®
OR calcineurin inhibitor + glucocorticoids
glucocorticoids® OR calcineurin inhibitor +
rituximab®

Figure 31. Risk-based treatment of MN

*See Practice Point 3.2.1 and Figure 30 for a detailed description of risk evaluation. tCalcineurin inhibitor (CNI) monotherapy is
considered less efficient. Treatment with CNI for 6—12 months with rapid withdrawal is associated with a high relapse rate. Still,
its use may be considered in patients with normal eGFR and moderate risk of progression, since many of these patients will
develop a spontaneous remission. The use of CNI will shorten the period of proteinuria. In patients with high risk of progression,
addition of rituximab after 6 months of treatment with CNI is advised, with the possible exception of patients with documented
disappearance of anti-PLA2R antibodies after CNI treatment. ‘There is insufficient evidence that rituximab used in standard
doses prevents development of kidney failure. If eGFR falls below 50 ml/min per 1.73 m?, the doses of cyclophosphamide should
be halved. In patients who do not tolerate or can no longer use cyclophosphamide, rituximab could be offered. Consultation with
an expert center is advised. eGFR — estimated glomerular filtration rate; MN — membranous nephropathy; PLA2R — M-type
phospholipase A2 receptor

Bumipsatu PI_.A2I_R*ab — Putykcumab — 6e3 [oaaTkoBOro putykcumasy
Ha 6-My micaui — Lmknodoctamig, + rioKOKOPTUKOIAM — NPUNUHUTK
—>| PLA2Rab BigcyTHi® l—» umnknodocdamif + rnroKOKOPTUKOIAN
— [HriGiTOpY KaNbUMHEBPUHY + NPEQHI30H — 3HU3UTU
iHriGITOPY KanbLUMHEBPUHY + NPEeHI30H

Putykcumas, — Putykcrmab — npoAoBXuTH puTykcuman 2 re

ABO — Lmknodoctamig, + rioKOKOPTUKOIAN — NPUNUHUTK
umknodocdamig + rnto- : umknodocamig + rMIOKOKOPTUKOIAN, AOAATU PUTYK-
KOKOPTUKOIOK, :I PLA2Rab HasBHi |—> cuvab

ABO — [HriGiTopy KanbUMHEBPUHY + NPEAHI3OH — 3HU3UTK
iHriGITOPY KanbLMHEBPU- iHriGITOpN KamnbLUMHEBPWUHY, [OOATU pUTYKCMMad abo
Hy + NpegHi3oH umnknodocdamia + rnroKOKOPTUKOIAN

— PuTykcumab — npogoBxuTu putykcumab 2 re
— Lmknodoctamig + roKOKOPTUKOIAN — NPUNUHUTK

PLA2Rab HasBHi, umnknodocdamia + rnoKOKOPTUKOIAN, YBAXKHO CMOCTe-
> ane 3HWXeHi —>{ piratu
(< 50 BigH.0g/Mn) — [Hri6iTopn KanbUMHEBPUHY + MPEQHI30H — Mpono-

BXWUTW iHri6ITOPU KanbLUMHEBPUHY Ha 6 MICALIB i NOBTO-
pUTK OLIHKY Yepes 6 MicsLiB

PucyHok 33. ImyHonoridHu moHitopuHr MH nicnsi noyatky teparnii.
AuBiTbCcs TEKCT A151 NOTOYHUX rpadpikiB niKyBaHHs

lMpumitka: KymynsTusHa Ao3a ynkioghocghaminy He NoBUHHA nepesuLlyBaTu 36 r 3 ornisiAy Ha pU3uK 37105IKiCHOCTI (po3gin 1).
3 ornspy Ha 6e3neKy My 3a3BuUYai o6MeXyemMo KyMynsaTuBHy o3y Ao 25 r (y YonosikiB Baroto 80 Kr 6-micsiSHUI LuKioghoc-
hamin y no3si 2,5 mr/kr/po6y aopisHioe 18 r i 6-micssyHnN WoReHHNN ynknogochamin y ao3si 1,5 mr/kr/po6y aopisHioe 22 r).
lNayieHTKkam, siki 6axkaroTb 3aBariTHiTU, cnig 3actocoByBaTu MeHLLUi go3u (makcumym 10 r). IKH HaBpsg 4v cripuynHUTL Mi3HIO
iMyHonoriuHy pemicito; y nauieHTiB i3 cTiikumun aHTutinamm go PLA2R ui npenapat MOXxHa 3acTocoByBaTu B KOMG6iHaLii 3
PUTYKCUMa60M. BucHaXKkeHHs1 B-KJiTUH HE[OCTAaTHbO, 06 CYAUTU MPO eheKTUBHICTL Teparnii puTykcumabom; foaaTkosi [o3un
MOXYTb 6YyTH PO3INsSIHYTi, HaBiTb AKLWO B-KniTMHn B nepughepuyHivi KpoBi BigcyTHi abo ayxe HMU3bKi. OgHaK UM nadieHTam
PEKOMEeHAYETbCS KOHCYNbTaLlisl 3 eKCrepTHUM LEeHTPOoM. pLUK® mae 6yTy cTabinbHOO; SAKLLO Hi, TO 3aBXAU HEO6XI[HO OLIHUTH
HasiBHICTb IHLUMX MPUYUH, | IKLLO 3HMXKEeHHS pLUK® nos’sizaHe 3 aktusHictio MH, cnip 3aBxan HagaBatu gofAaTtKkoBy Teparniro.
*flesiki ueHTpyu 6yRY T BUMiptoBaT aHTUTINa o PLA2R Ha 3-my micsiyi vi agantyBaTu nikyBaHHs B ey 4Yac. Y 6inbLiocTi naui-
€HTIB BiANoOBiAb HacTae NpoTsarom 3 mMicsyiB nicns no4artky teparnii. tHeratuBHuii imyHogbiyopecLeHTHUI TecT CBifYUTL MPo
iMyHonoridHy pemicito. SIKLLO BUMIpPIOETLCS 3a JOMOMOI O iMyHOGhepMEHTHOro aHanisy, A7si BU3Ha4eHHs1 NoBHOI iMyHOori4YHoi
pemicii cnig BukopucToByBaTU rpaHN4He 3Ha4eHHs 2 BifH.oq/mn. [loBTOpHe NiKyBaHHS PUTYKCMMAa6oM Crlif npoBOAUTU TaK
camo, siK i no4aTtkoBe niKyBaHHs: 1 a6o 2 iHgpy3ii no 1 r putykcumaby KoxHa 3 iHtepBanom y 2 TuxHi. IKH — iHri6iTop kasb-
ymHeBpuHy; plIK® — ouiHeHa wBMAKICTL Ky604K0oBOI pinbTpayii; MH — mem6paHo3Ha HegpponarTisi; PLA2Rab — aHTuTtina
npotu pevenropa ¢ocgponinasu A2 tuny M
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Pexomendayis 3.3.1. Tlauienram i3 MH i npuHaiiMHi of-
HUM (HaKTOPOM PU3UKY TMPOTPecyBaHHSI 3aXBOPIOBAHHS MU
PEKOMEHJIyEMO BMKOPHCTOBYBAaTU PUTYKCHMMAO abo IIMKJIIO-
docdamin i TIIOKOKOPTUKOINM IO 4Yep3i mpoTaromM 6 micsi-
iB abo teparmito Ha ocHoBi IKH mpotsirom 6 wmicsiB 3 BU-
OOpOM JIiIKyBaHHS 3aJIeXXHO Bij olliHku pusuky (puc. 30, 31)
(1B).

Ilpakmuunuii nynkm 3.3.4. TpuBasnii MOHITOPUHT DPiBHIB
aHTuTi1 aHT-PLA2R uepe3 6 micsiliB micis movyaTky Teparii
MOXe OyTM KOPHUCHMM JUISI OLLIHKM BiAIIOBiAi Ha JIIKyBaHHS B
nauieHTiB i3 MH i MmoXe BUKOPUCTOBYBAaTUCS [IJII KOPUTYBaH-
H# Tepartii (puc. 33).

3.4. OcobauBi cutyauii

lIpakmuunuii nynkm 3.4.1. AnropuT™m JiiKyBaHHS mMa-
mieHTiB i3 MH i moyaTKoBUM peuMIMBOM IIiCIsI Teparil
(puc. 34).

Tpakmuunuii nynkm 3.4.2. ANTOpUTM BeIeHHSI TAIliEHTIB 3
pe3ucTeHTHO a0 jJikyBaHHs MH (puc. 35).

ITlpakmuunuii nynkm 3.4.3. OuiHKa pelumieHTa TpaHCTUIaH -
ToBaHOi HUpKU 3 MH (puc. 36).

Ilpakmuunuii nynkm 3.4.4. Anroput™ BeneHHs miteit i3 MH
(puc. 37).

Ilpakmuunuii nynkm 3.4.5. IlpodinakTuyHa aHTUKOATy-
JIIHTHA Tepalisl y nauieHTiB i3 MH i HehpoTUUYHUM CUHAPO-
MOM MOBMHHA 0a3yBaTHCSl Ha OLHII PU3MKY TPOMOOTUYHUX
MoMii i pU3MKy YCKJIagHEHb KpoBOTeui (puc. 38).

Recommendation 3.3.1: For patients with MN and
at least one risk factor for disease progression, we re-
commend using rituximab or cyclophosphamide and
alternate month glucocorticoids for 6 months, or CNI-
based therapy for 6 months, with the choice of treat-
ment depending on the risk estimate (Figure 30, 31)
(1B).

Practice Point 3.3.4: Longitudinal monitoring of
anti-PLA2R antibody levels at 6 months after start of
therapy may be useful for evaluating treatment response
in patients with MN, and can be used to guide adjust-
ments to therapy (Figure 33).

3.4. Special situations

Practice Point 3.4. 1: Algorithm for the treatment of pa-
tients with MN and initial relapse after therapy (Figure 34).

Practice Point 3.4.2: Algorithm for management of
patients with treatment-resistant MN (Figure 35).

Practice Point 3.4.3: Evaluation of a kidney trans-
plant recipient with MN (Figure 36).

Practice Point 3.4.4: Algorithm for management of
children with MN (Figure 37).

Practice Point 3.4.5: Prophylactic anticoagulant
therapy in patients with MN and nephrotic syndrome
should be based on an estimate of the risk of thrombo-
tic events and the risk of bleeding complications
(Figure 38).

Measure PLA2Rab [ gi;;ximab — no additional rituximab
at 6 months — Cyclophosphamide + glucocorticoids — stop cyclo-
—>| PLA2Rab: absentt |—> phosphamide + glucocorticoids
— Calcineurin inhibitor + prednisone — taper calcineurin
Inhibitor + prednisone

Rituximab — Rituximab — continue with rituximab 2 g*

OR . — Cyclophosphamide + glucocorticoids — stop cyclo-
Cyclophosphamide + [ PLASRaD: . phosphamide + glucocorticoids, add rituximab
glucocorticoids g ab: presen > — Calcineurin inhibitor + prednisone — taper calcineu-
OR ) o rin inhibitor, add rituximab or cyclophosphamide + glu-
Calcm_eurln inhibitor + cocorticoids

prednisone

— Rituximab — continue with rituximab 2 g*

— Cyclophosphamide + glucocorticoids — stop cyclo-
phosphamide + glucocorticoids and carefully watch

— Calcineurin inhibitor + prednisone — continue calci-
neurin inhibitor for another 6 months and re-evaluate at
6 months

PLA2Rab: present,
but decreased to
low levels
(< 50 RU/mI)

Figure 33. Inmunologic monitoring in MN after start of therapy.
See text for current treatment schedules

Note: The cumulative dose of cyclophosphamide should not exceed 36 g in view of the risk of malignancy (Chapter 1). To stay
on the safe side, we usually limit the cumulative dose to 25 g (in an 80 kg male: 6 months cyclical cyclophosphamide at a dose
of 2.5 mg/kg/d equals 18 g and 6 months daily cyclophosphamide at a dose of 1.5 mg/ kg/d equals 22 g). Lower doses (maximum
10 g) must be used in patients who wish to conceive. CNI are unlikely to induce late immunologic remission; in patients with
persistent anti-PLA2R antibodies, these drugs may be used in combination with rituximab. B cell depletion is insufficient to
judge the efficacy of rituximab therapy; extra doses may be considered even if B cells in the peripheral blood are absent or very
low. However, in these patients, consultation with an expert center is advised. eGFR should be stable; if not, then it is always
necessary to evaluate for other causes, and if eGFR decrease is attributed to MN activity, always provide additional therapy.
*Some centers will measure anti-PLA2R antibodies at month 3, and adapt treatment at that time. In most patients, response oc-
curs within 3 months after start of therapy. A negative immunofiuorescence test indicates immunologic remission. If measured
by enzyme-linked immunosorbent assay, a cutoff value of 2 RU/ml should be used to define complete immunologic remission.
fRetreatment with rituximab should be given similarly to the initial treatment with 1 or 2 infusions of 1 g rituximab each adminis-
tered 2 weeks apart. CNI — calcineurin inhibitor; eGFR — estimated glomerular filtration rate; MN — membranous nephropathy;
PLA2Rab — antibodies against the M-type phospholipase A2 receptor
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Peungme nicns pemicii*

MouaTkoBe nikyBaHHSA Ouinkat

MoBTOPUTK PUTYKCUMAO |

A

Putykcumab |

Putykcnumaé
IHriGiTOPKN KanbUMHEBPUHY + pUTYKCMMAa6

Y

IHriGiTOpU KanbUMHEBPUHY + MNPEaHI30H

Linknodpocchamig + rnokokopTmKoign®
Putykcnumad
IHri6ITOPK KanbUMHEBPUHY + pUTYKCMMab

Linknodpocchamig, + rioKOKOpTMKOign

Y

PucyHok 34. JlikyBaHHs1 no4yaTkoBoro peunauBy nicas Tepanii MH. JJoknagHi BigomMocTi npo 3aranbHOonpunHATI
cXemu JliKyBaHHs1 HaBefeHi Ha puc. 32

*BusHa4yeHHs peunamnsy € pisHum. [lesiki aBTopu BU3Ha4aroTb peLyu[muB nicsis pemicii ik 36inbLueHHs1 npoTteiHypii > 3,5 r/go6y y
nauieHTiB, y IKUX PO3BUHYacsl 4HacTKoBa abo nosHa pemicisi. My npornoHyemMo BUKOpUCTOBYBAaTH AJ1s1 OLiHKU BMICT CUPOBaTKO-
Boro anb6ymiHy vi CBK. Slkuwjo CBK 3Hu3unnochk 4o 3HavyeHb Mix 2-3,5 r/go6y 6e3 nigBuLyeHHs piBHA cUPOBaTKOBOIro anb6ymiHy
A0 Hopmu, noganeLue nigsuuweHHss CBK cnig BBaXcatu CTiIKUM 3aXBOPIOBaHHSIM, a He peynanBOM ricnsi pemicii. Y nayieHTis i3
4acTKOBOIO peMicieto (Lo XxapaKTepu3yeTbCsi HOpMasi3alieto piBH CUPOBaTKOBOro anbbyMiHy) peLuuanB cnif BU3Ha4YaTu 3a
nigBULYEeHHAM NpoTeiHypii napanenbHO 3i 3HWXXEHHSM PiBHSI CUPOBATKOBOIo anbbymiHy. 'Y unx cutyauyisx oco6imBo Bennke
3Ha4YeHHs1 Mae iMyHOJIOriYHUI MOHITOPUHI. SIk6u B nepios «KniHiYHOI pemicii» aHTuTina go PLA2R Bce e 6ynu no3nTMBHUMMU,
ye 6ys1io 6 fOKa30M CTiIKOro 3axBoptoBaHHsl. OTXe, y nayieHTiB 3 NO3UTUBHUMMU aHTUTINamu go PLA2R gouinbHo ouiHoBaTu
aHTuTtina go PLA2R nig 4ac pewmicii i peungunsy. Kypc aHtutin go PLA2R noBuHeH nepeaysBaTy KniHiYHOMY repe6iry. Y nayieHTiB
3 AyXe paHHiM peynanBoOM BaXKJIMBO BPaxoByBaTU NMPUYUHU HeeheKTUBHOCTI rnornepeaHboi Teparnii (Hanpuknas, KOMINIaeHc,
HU3bKWV piBeHb npenapary, HeAOCTaTHE BUCHaXeHHS B-KJiTUH, HasiBHICTb aHTUTIN fo putykcumasby). Lnknogpoccpamin moxHa
NoBTOPUTH; OBHAaK JliKapi NMOBUHHI BpaxoByBaT MaKCMMaslbHO MepeHoCUMy A03Y: KyMyNsaTUBHA J03a He MOBUHHA nepeBuLLly-
Batu 10 r, AKLLO noTpi6bHe 36epexeHHs1 ¢hepTunbHocTi. CyKyrnHa fosa He noBuHHa nepesuLLyBaTv 36 r, o6 O6MEXUTU PUSUK
35105KicHUx HoBoyTBOpeHb. MH — mem6paHo3Ha Heghponarisi; CBK — cniBBigHoLeHHSs 6inka/kpeaTtuHiny; PLA2R — peuenTop

¢hoceponinasu A2 Tuny M
Relapse after remission*
Initial treatment Evaluation®
Rituximab I :I Repeat rituximab
Calcineurin inhibitor + prednisone > Rituximab

Calcineurin inhibitor + rituximab

Cyclophosphamide + glucocorticoids®
Rituximab
Calcineurin inhibitor + rituximab

Cyclophosphamide + glucocorticoids

Y

Figure 34. Management of initial relapse after therapy in MN.
Details of commonly used treatment regimens are shown in Figure 32

*The definition of relapse is variable. Some authors define relapse after remission as an increase in proteinuria > 3.5 g/d in
patients who developed a partial or complete remission. We suggest that the course of serum albumin and PCR should be
used in the evaluation. If PCR decreased to values between 2-3.5 g/d without an increase of serum albumin to normal, the
subsequent rise in PCR should be considered resistant disease rather than relapse after remission. In patients with a partial
remission (characterized by normalization of serum albumin), a relapse should be defined by an increase of proteinuria paral-
leled by a decrease in serum albumin levels. timmunologic monitoring is of particularly great value in these situations. If, in the
period of “clinical remission”, anti-PLA2R antibodies were still positive, this would be evidence for resistant disease. Therefore,
in patients with positive anti-PLA2R antibodies, it is advised that anti-PLA2R antibodies be evaluated at the time of remission
and relapse. The course of anti-PLA2R antibodies should precede the clinical course. In patients with very early relapse, it is
important to consider reasons for the failure of the previous therapy (e.g., compliance, low drug levels, insufficient B cell deple-
tion, presence of anti-rituximab antibodies). £Cyclophosphamide can be repeated; however, physicians must take into account
the maximal tolerable dose: the cumulative dose should not exceed 10 g if preservation of fertility is required. The cumulative
dose should not exceed 36 g to limit risk of malignancies. MN — membranous nephropathy; PCR — protein-creatinine ratio;
PLA2R — M-type phospholipase A2 receptor
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MoyaTkoBe PeancteHTHe 3axBoptoBaHHA™  [pyre nikyBaHHsA'

NiKyBaHHS OuiHka — > OuiHka
Hemae Bignosipi
pLLUK® IKH + puTyK- | nicna 3 micauis | | luknodpocchamin +
cTabinbHa cumab ~| rniokokopTukoign®

Putykcrmab

Linknodhocchamip +
TIOKOKOPTUKOIANT

pLLUK® napae

Hemae Bignosigi

pLUKD -—> nicn 3 wionus | LMKNOOCAMIA + | IFoeo) o s 1o MpOKOHCYTb-

i TIOKOKOPTUKOIANT o b
crabinbHa PTVIKOIA puTYKCMMaGy 1 Lm- TyiTeCh 3
Lnobocchamia + Knodpochamigy + > €KCNepTHUM
1 > [MIOKOKOPTUKOIAMT eHTpOM®
PLUK® napae rMIOKOKOPTUKOIaNT HenTP

Hemae Bignosigi X
nicna 3 micauis HMKHOd)ocq)aI\{!m +
TMIOKOKOPTMKOI AUt

pLUKD
Linknocpocepamip +| | cTabifbHa

TMIOKOKOPTUKOI gt
pLUK® nagae lexnoqaoccbaw_!m +
TMIOKOKOPTUKOIANT

PucyHok 35. JlikyBaHHs pe3aucteHTHoi MH. [eTtani 3aranbHonpuuHATUX cXem JliKyBaHHs NoKa3aHo Ha puc. 32

*OuyiHKa: y nayieHTiB 3 pe3UCTEeHTHUM 3aXBOPIOBaHHAM CJlif NepeBipsiTU AOTPUMAaHHSI i KOHTPOIIOBAaTH eqheKTUBHICTL (Hanpuknaa, Bianosiagb
B-KkniTuH, aHTMTINA [0 puTYKCMMaby, piBHi IgG, nevikoyuToneHis nig Yyac ynknogpocepaminy, pisHi IKH). Crivikoi npoTeinypii HegocTaTtHb0 Ans By-
3Ha4YeHHS1 Pe3NCTEHTHOCTI. SIKLWO npoTeiHypia 36epiracTbcsi, a CMPOBaTKOBUI anib6yMiH NiABULUNBCS, CNifj PO3IJIIHYTN BTOPUHHUIA (hOKaIbHUN
cermeHTapHui rnomepynockniepos (PCIrC). Lle Takox nigTBepAXyeTbcsi 3HUKHEHHAM aHTUTIN npotu PLA2R. Y nauyieHTiB 3i cTilikoto npoTeiHypi-
€10 3 HOPMasIbHUMM a60 6IN3bKUMU 1O HOPMAJIbHOIO PIBHSIMU CUPOBAaTKOBOIro anb6yMiHy abo nauieHTam 3i CTilikoro npoTeiHypicto, He3Baxkaro4m
Ha BTpaTty aHTuTin go PLA2R, cnig po3rnsitHyT MOXI/IMBICTb NpoBeAeHHs 6ioncii HupKkn Ans nigresepaxeHHs aktusHoro MH. t[lpyre nikyBaHHsi
3aNeXuTb Bif TSXXKOCTI noripleHHs pLUK® 3a noka3aHHAMM. SIKLLO pUTYKCMMab o6paHo ANs ApYroro JiiKyBaHHs, BiANoBiAb NpoTeiHypii Ta aHTu-
Tin go PLA2R cnig ouinntn Yyepe3s 3 micsui. JlikysaHHs umknoghocghamigom cnig npoBoaNTH 3 ypaxyBaHHSM MaKCUMasibHO repeHoCcUMoi fo3u:
KymynsiTuBHa fo3a He rnosuHHa nepesuwjysaty 10 r, AKLO MOTPi6He 36epexeHHs hepTubHOCTI. CyKynHa Ao3a He NoBUHHa nepeBuLLyBaTn 36 r,
1jo6 0O6MEXUTN PU3MNK 3/105IKICHUX HOBOYTBOPEHb. EKcnepTHi LeHTpu Bce Lje MOXYTb BUKOPUCTOBYBAaTH GinbLue, BUXOASIYUN 3 OLIIHKU PU3NKY
Ta Kopucri. “[layieHTam, siKi He pearyBanu Ha puTykcumab abo umnknogpocehamif, Cifi MPOKOHCYNbTYBaTUCS 3 €KCNEPTHUM LeHTpoM. Lli eHTpu
MOXYTb BUGpATU eKCriepuMeHTaslbHy Teparnito (6opTe3omi6, aHTn-CD38-Tepanisi i 6enimyma6) a6o Buwly [o3y TpaAuUiiHOI imyHocynpecuBHoi
tepanii. IKH — iHriéitop kanbunHespuHy; pLUIK® — ouiHeHa LwBUAKICTb Ky604KkoBOi inbTpayii; @CIC — ¢hoKanbHO-cermeHTapHUi riomepyrio-
cknepo3; MH — mem6paHo3Ha Heghponarisi; PLA2R — peuentop ¢hocchoninasun A2 tuny M

Putykcumab

Initial treatment Resistant disease* 2" treatment’
Evaluation ———> Evaluation

Calcineurin | Noresponse

eGFR stable inhibitor + | 2ter 8 months _ | Cyclophosphamide
rituximab ~| + glucocorticoidst

eGFR decreasing| | CYclophosphamide
+ glucocorticoids®

No response X
—>|eGFR stable| | Rituximab IM C!ﬂﬁggggﬁmﬂgf > Resistant to
g rituximab and - Consult expert
- cyclophosphamide center®
T s o

No response

L alter 3 months | Cyclophosphamide /
eGFR stable| | Rituximab |—> + glucocorticoidst

v

Cyclophosphamide
+ glucocorticoidst

Cyclophosphamide

6GFR decreasing + glucocorticoids?

Figure 35. Management of resistant disease in MN.
Details of commonly used treatment regimens are shown in Figure 32

*Evaluation: In patients with resistant disease, compliance should be checked and efficacy monitored (e.g., B cell response, anti-rituximab anti-
bodies, IgG levels, leukocytopenia during cyclophosphamide, CNI levels). Persistent proteinuria is not sufficient to define resistance. If proteinuria
persists, while serum albumin has increased, one should consider secondary focal segmental glomerulosclerosis (FSGS). This would be further
supported by the disappearance of anti-PLA2R antibodies. In patients with persistent proteinuria with normal or near-normal serum albumin levels
or patients with persistent proteinuria despite loss of anti-PLA2R antibodies, a kidney biopsy should be considered to document active MN. 'Se-
cond treatment is dependent on the severity of deterioration of eGFR as indicated. When rituximab is chosen as second treatment, the response
of proteinuria and anti-PLA2R antibodies should be evaluated after 3 months. Cyclophosphamide treatment should take into account the maximal
tolerable dose: the cumulative dose should not exceed 10 g if preservation of fertility is required. The cumulative dose should not exceed 36 g to
limit risk of malignancies. Expert centers may still use more, based on weighing risk and benefits. “Patients who did not respond to rituximab or
cyclophosphamide should have a consultation with an expert center. These centers may choose experimental therapies (bortezomib, anti-CD38
therapy, and belimumab) or a higher dose of conventional inmunosuppressive therapy. CNI — calcineurin inhibitor; eGFR — estimated glomerular
filtration rate; FSGS — focal segmental glomerlosclerosis; MN — membranous nephropathy; PLA2R — M-type phospholipase A2 receptor
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OuiHka oo TpaHcnnaHTauii: MakcMMym 3ycunb At BCTaHOBMEHHS, Yn acouiioBaHa MH 3 PLA2Rab*

Binoma PLA2Rab- ® | Bucokmit puank
acovujrioBaHa MH J peunamBy (50 %)t
BuwmipsnTe
PLA2Rab @ | AwntuTina | Husbkuit pramnk
PLA2Rab — 3HUKIK “| peumnomsy (10 %)t
HeBigoMi 3HangiTb HaTMBHY
HWPKOBY GIiOMCito | BU- S = —
Q| KowaiiTe 3aGapenerks Ha > CepepHit pn3nk
PLA2Rab peumamsy (30 %)'

O6roBopiTb PU3NK peLuamnBy:

— Pu3uK peumamBy 3anexuTb Bif OLIHKM NPUYUHU aHTUTIN

— Pwv3uk peungmey moxe 6yTy BULLIMM MiCNSA TpaHCMaHTawii Big X1BOro CnopigHeHOro ooHopa, ane nepesaru
TpaHcnnaHTauii Big XX1BOro 4OHOPA BULLI 3a PU3MK MOXITMBOIO peLmamBy 3aXBOPIOBaHHS

MoHiTopuHr g0 i nicnsa TpaHcnnaHTawii:

— BumiptoriTe npoTeiHypito Lwomicaua — AKLWwo 1 r/geHb — 6ioncis HUPKK

— VY nauieHTiB 3 Bigomoto PLA2Rab-acouinosaHoto MH: Bumiptorite PLA2Rab koxHi 1-3 micaui 3anexHo Big nepeg-
TpaHcnnaHTaLinHoro ctaHy aHTuTin

— PLA2Rab 3pocTaTb — NigBULLEHHSA NMOBIPHOCTI peunamBy, PO3IMAHLTE PaHHIO 6iOMNCit0 HUPKK

— PLA2Rab 3HMXY0TbCA — HMXK4Ya MMOBIPHICTb peunamBy, MPOBOAUTM GIOMNCI0 HUPKM NULLE 3a HAABHOCTI KNiHiY-
HWUX MoKa3aHb

JlikyBaHHSA peunpuBy:

— Jlikynte iAN®/BPA

— YneBHITbCA B JOTPUMAHHI PeXUMY NPUIMOMY iMyHOCYNPECUBHUX Npenaparis, BKIOYHO 3 MOHITOPUHIOM PiBHIB
npenaparty

— lMNpoTeiHypia < 1 r/aeHb — ouiHoWTe/MOHITOPYITE 3 iHTepBanom 1-3 micsaui

— lMNpoTeinHypia > 1 r/geHb — putykeumad 1 ry geHb 11 gexb 15

PucyHok 36. OuyiHka peyurieHTa TpaHcrnaaHToBaHoi HUpku 3 MIH

*[ocTynHi o6meXxeHi AaHi, ane Tou caMuii anropuTMm, iMoBipHO, 3aCTOCOBYETLCA A0 aHTU-THSD7A-acouyiiosaHoi MH. 'Kniniynni peunams. OLiHe-

Ha cepepaHs YacToTta peunausiB y nayieHtis 3 MH i HeigeHTughikoBaHum aHTUreHom. Mu BBaXxaemo, Lo B UnX NayieHTIB 4YacToTy peLunanBIB MOXHa

Kpalle 3po3yMiTv, OLiHUBLUM Nalyi€eHTa Ha HasiBHICTb aHTUreHy/aHTutin THSD7A. MH — mem6paHo3Ha Heghponarisi; PLA2Rab — aHTutina npotun
peuyenropa ¢poceponinasu A2 tuny M; THSD7A — gomeH Tpom6ocrnoHanHy Tuny 1, o mictute 7A

Pretransplant evaluation: maximal efforts to ascertain if MN is associated with PLA2Rab*

Known PLA2Rab- ® | High risk of
associated MN J recurrence (50 %)’
Measure —
PLA2Rab @| Antibodies | [ Low risk of
PLA2Rab peared P recurrence (10 %)*
unknown Retrieve native kidney )
biopsy and stain > Medium risk of
© for PLA2R antigen recurrence (30 %)'*

Discuss recurrence rate:

— Recurrence risk depends on the evaluation of the causative antibodies

— Recurrence risk may be higher after living-related donor transplantation, but the benefits of living-donor donation
outweigh the possible harm of disease recurrence

Ped- and post-transplant monitoring:

— Measure proteinuria every month — if proteinuria 1 g/d — biopsy of kidney

— In patients with known PLA2Rab-associated MN: measure PLA2Rab every 1-3 months depending on pretrans-
plant antibody status

— PLA2Rab increasing — increased likelihood of recurrence, consider early kidney biopsy

— PLA2Rab decreasing — lower likelihood of recurrence, perform kidney biopsy only if clinically indicated
Treatment of recurrence:

— Treat with angiotensin-converting enzyme inhibitor/angiotensin 11-receptor blocker

— Ensure adherence to the transplant immunosuppression regimen, including monitoring drug levels

— Proteinuria < 1 g/d — evaluate/monitor at 1-3 month intervals

— Proteinuria > 1 g/d — rituximab 1 g at day 1 and day 15

Figure 36. Evaluation of a kidney transplant recipient with MIN

*Limited data available, but the same algorithm likely applies to anti- THSD7A-associated MN. *Clinical recurrence. “This is the estimated average
recurrence rate for patients with MN and unidentified antigen. We suggest that in these patients the recurrence rate can be better estimated by
evaluating the patient for THSD7A antigen/antibodies. MN — membranous nephropathy; PLA2Rab — antibodies against the M-type phospholipase

A2 receptor; THSD7A — thrombospondin type-1 domain-containing 7A
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—»I BukoHainTe 6ioncito HUPKK

Oco6n1BOCTi NiKyBaHHA AiTelr NOPIBHAHO 3 [OPOCAMMMU:

— Crtpareria cnocTepexeHHs i ovikyBaHHS nuLle 3 Tepaniero nig-
TPUMKM 3a3BMYa HE BUKOPUCTOBYETLCS B AiTEN

— [Jitenn 3 MH 3a3Bu14ai nikytoTb NPeAHI30HOM LLIOHaNMeHLLe
8—12 TnXHIB JO3amu, LLIO 3aCTOCOBYIOTLCA A1 ifionaTU4HoOro He-
PPOTUHHOrO CUHAPOMY

Putykcnmaob i iHri6iTopy KanbUUHEBPUHY BUKOPUCTOBYIOTb Y CTaH-
[apTHUX fgo3ax

Y

Hemae nokasoBux gaHux
ans ynpasniHHa MH y pgitei

BukntounTn BTOPUHHI hopMm (CUCTEMHUIA HEPBOHUI BOBYAK, XPO-
HiYHWI renatuT B, pigko — HOBOYTBOPEHHS)

3a moxnueocTi BumipaTn Tutpm PLA2Rab i THDS7ab:

— AKLLO NO3UTUBHI, TUTPU MOXHA BMKOPUCTATW AN NiATBEPLXEH-
HS peMicii 1 nepefdadYeHHs peunaney

— SIKLLO HeraTuBHi, 0CO6/MBO B AiTer < 6 poKiB, po3risiHeTe porib
iIMYHHOI BifnoBifi O KaTIOHHOrO KOPOB’A40ro CMPOBATKOBOIO
anbbyMmiHy

Y

—>| Oiten 3 MH noTpi6HO nikyBaTy B €KCNEPTHOMY LIEHTPI

PucyHok 37. BegeHHs gite i3 MH. HBV — Bipyc renatuty B; MH — mem6paHo3Ha Heghponaris; PLA2Rab —
aHTuTina npotu perenrtopa gpoceponinasn A2 tuny M; THSD7Aab — aHTUTINa npoTy Tpom60CcrnoHAuHy TUny 1,
Lo MicTUTb OMEH 7A

4,| Perform a kidney biopsy

Treatment peculiarities in children vs adults:

— Wait-and-see strategy with supportive therapy alone is usually
not adopted in children

— Children with MN are usually treated with prednisone for

at least 8—12 weeks at doses used for idiopathic nephrotic
syndrome

Rituximab or calcineurin inhibitors are also employed at standard
doses

Y

No evidence to guide
management in children
with MN

Exclude secondary forms (most frequently systemic lupus
erythematosus or chronic HBV, rarely neoplasia)

If possible, measure PLA2Rab and THSD7Aab titers:

— If positive, their titers can be used to confirm remission and
predict relapse

— If negative, especially in children aged < 6 years, consider role
of immune response to cationic bovine serum albumin

Y

—>| Children with MN should be treated in an expert center

Figure 37. Management of children with MN. HBV — hepatitis B virus; MN — membranous nephropathy;
PLA2Rab — antibodies against the M-type phospholipase A2 receptor; THSD7Aab — antibodies against
thrombospondin type-1 domain-containing 7A
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Hi
CupoBaTKoBWiA asb- > Bea acnipuHy
. 6yMIH HuabKWin prank
Hi 1 <30r/n < 20/1000 nau-
; 6pPOMKPE3010BUIA EHTO-pOKiB
CvpoBaTKoBUii anb- Cb'é)ge/TOB”M OWiHNTY PU3MK apTepi-
GymiH g rm . anbHUX TPOMB0EMBOMIN- [ Bucokit prank
<20r/n pOMKp?SOﬂOBMM Tax | HUX NopgjiN > 20/1000 naui-
6p0MerSOJ'IOBV||7| 3e/ieHnn €HTO-POKIB
ioneToBuin AcnipuH
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- . apdapuiH
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—>| BEHO3HUX TPOMOOEM > BOTEMi: IHCTPYMEHTUN MOSEKVASIOHMIA
Tak | GoniyHMX nogii GN 2 ynap
; renapuH +
Hu3bkuit puank .
acnipuH

PucyHok 38. AHTukoarynsiHTHa teparnisi y xsopux Ha MH. AgantoBaHo 3 Kidney International,
Tom 89, Bunyck 5, Hofstra J.M., Wetzels J.F.M. Yu cnig 3actocoByBaTtu acnipvH 4151 NepBUHHOI npoginakTmku
TPOMOOTUYHUX MOAIN y NaLieHTiB 3 MeMbpaHo3How HeghponarTieto? C. 981-983, Copyright Copyright 2016,
3 go3Bosy MixHapogHoro ToBapucTsa HeghpoJiorii. 3anponoHoBaHUI anropuTmM aHTUKoaryasHTHoI Tepanii
B nayieHTiB 3 Mem6paHo3Hot Heghponarieto (MH). Lievi anroputm gae pekoMmeHagauii ans KNiHiYucTiB.
3anpornoHoBaHi rpaHn4Hi 3Ha4eHHs1 6a3yI0TbCSs1 HA BUCHOBKaX eKcrepriB.
Posrnsparoyumn repanifo aHTUKoaryJnssHTaMmun, BaXxJnBo 36anchyBam nepeBarv Ta pU3NKH.
Hux4e HaBeeHO BaXknuBi MipKyBaHHS:

1. PU3nk TpoM60TUYHUX MOAIV NMOB’sI3aHNI 3 PiIBHEM CUPOBATKOBOIo anb6ymiHy. BaXnnBo Big3Ha4YuTH, Lo € BesKa pisHULA MiXX pe3ynbTatammu
aHanisie Ha cupoBaTKoBuIi anb6ymiH. KoHUeHTpalisi cupoBaTkoBoro anv6ymiHy 25 r/n (2,5 r/gn) 3 6pomkpe3onosum 3eneHum (BK3) gopisHioe
KOHUeHTpauii 20 r/n (2,0 r/an) 3 6pomkpe3onosum ¢pionerosum (BK®) abo imyHoHeghenomeTpiyHiv oyiHyi. IMOBipHO, Lo GinbLuicTb gocnigXeHb
BUKOpUCTOBYBanu aHania bK3. Po3rnsHbTe MOXINBICTb BUKOPUCTaHHS 25 r/n (2,5 r/an) sk noporoBoro 3Ha4yeHHs1 npu sukopuctaHHi BK3 i 20 r/n
(2,0 r/an) npu BukopuctaHHi BK® a6o imyHoHedpenomerpii.
2. OUiHNTU pU3NK BEHO3HOIo TPOM603y ¥ pu3nK KposoTedi (https://www.med.unc.edu/gntools/bleedrisk.html).
3. Mauientn 3 MH i He¢hpOTUHHUM CUHAPOMOM TaKOX MaroTb PU3UK PO3BUTKY apTepianbHUX TPOMGOTUYHMX NOAIN. PU3NK apTepiansHoi Tpom60o-
em6onii (ATE) 3anexuTb Bif BiKy, aHamHe3y ronepeaHix nogiv, LyKpoBoro giabety, WBUAKOCTI Kiy6o4koBoi ¢hinbtpayii (pLUK®), naniHHsa i TsX-

KocTi HeghpoTnyHoro cuHapomy (HC). OUiHKY pu3nKy MOXHa 3po6UTH 3a JONOMOroo ®PpemMiHreMCcbKoi LUKamm pu3nKy, BKJIIOYHO 3 rornepeaHimm
nogiamu vi npoteinypieto.

4. BukopucTtaHHs acnipuHy € HefJoCTaTHIM AN 3anobiraHHs BeHO3Hi Tpom6oemb6onii (BTE); 3acTocyBaHHs BapghapuHy € BOCTaTHIM Ans 3arno-
6iraHHs ATE.

5. JlikyBaHHs BapghapnHOM: iCHYE€ 6inbLua BapiabesibHiCTb MiXKHapOAHOIro HopmarizoBaHoro cnissigHoweHHsi (MHC) npu HeghpoTnyHOMY cuHApPO-
Mmi Vi Hu3bKi LLIK®; 36inbLuyeTbcst pu3nK TpoM60YTBOPEHHS BiApa3y nicsisi no4atKy npuiomMy BUCOKUX 03 BapghapuHy. Po3rnsiHbTe MOXNBICTb
po3rnoyYyaty aHTUKoarynsiHTHy Tepanito 3 HU3bKUX AO3 HU3bKOMOJIEKY/ISIPHOro renapuHy, a notim goAaatn BapghapmH i, Konn ye TepanesTM4HoO
06rpyHTOBAaHO, MPUIMUHUTY NMPUIOM renapmHy. [Jo6poro anbTepHaTUBOIO € BUKOPUCTAHHS HU3bKO/J030BaHOr0 HU3bKOMOJIEKY/ISIPHOIO renapuHy +
acnipuH npotsarom 3 micsuis nepes nepexoaom Ha BapghapuH, L0 [O3BOJISIE OLiHUTY nepebir npoTeiHypii.

6. CMioKoKopTHKOIAM NiABULLYIOTL PUBUK TPOMOOYTBOPEHHSI; OTXE, HE MOXXHA MPOMNyCcKaTh aHTUKOAarysiHTHy Teparnito nalieHTam, siKi MoYnHaKTh
Teparnito npeaHi30/10HOM.

7. Pusuk ATE oyiHoeTbCs1 3a Jonomororo ®pemiHreMCcbKoi LKanu pusnKky 3 JIORaTKOBUM PUSUKOM y pa3i Hn3bkoi pLLIK® a6o Bucokoi nporeiHypii.
OuiHka pu3nky 3a ®peMiHreMcbKOI0 LUKaslo BpaxoBye BiK, KYpiHHS, piBeHb X0NecTepuHy B CMPOBaTLi KPOBi Vi KpOB’IHUIA TUCK.

No =
~ 31 Noaspirin
Serum albumin Low risk < 20/1000
Ni) < 30 g/l bromocresol patient-years
: purple Estimate arterial throm-
Serum albumin < 32 g/l bromocresol ves | DOembolic event risk High risk > 20/1000
< 20 g/l bromocresol green patient-years
i
spirin
< 25 g/l bromocresol — P
High risk
green
iah ri . Warfarin OR
High risk venous Assess bleeding low-molecular-
> thromboembolic > risk: GN tools i .
Yes | events : Low risk weight heparin
> + aspirin

Figure 38. Anticoagulant therapy in patients with MN. Adapted from Kidney International,
volume 89, issue 5, Hofstra J.M., Wetzels J.F.M. Should aspirin be used for primary prevention of thrombotic
events in patients with membranous nephropathy? Pages 981-983, Copyright Copyright 2016, with permission
from the International Society of Nephrology. Proposed algorithm for anticoagulant therapy in patients with
membranous nephropathy (MN). This algorithm provides guidance for the clinicians.
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The proposed cutoff values are based on expert opinion. When considering anticoagulant therapy, it is
important to balance benefits and risks. The following are important considerations:

1. The risk of thrombotic events is related to the level of serum albumin. It is important to note that there is a large difference
among the serum albumin assays. A serum albumin concentration of 25 g/l (2.5 g/dl) with bromocresol green (BCG) equals a
concentration of 20 g/l (2.0 g/dl) with bromocresol purple (BCP), or immunonephelometry. It is likely that most studies have
used the BCG assay. Consider using 25 g/l (2.5 g/dl) as a threshold when using BCG, and 20 ¢/l (2.0 g/dl) when using BCP or
immunonephelometry.

2. Assess risk of venous thrombosis and risk of bleeding (https://www.med.unc.edu/gntools/bleedrisk.html).

3. Patients with MN and nephrotic syndrome are also at risk of developing arterial thrombotic events. The risk of arterial throm-
boembolism (ATE) is dependent on age, history of previous events, diabetes, estimated glomerular filtration rate (eGFR), smo-
king, and severity of nephrotic syndrome (NS). Risk assessment can be done using the Framingham risk score, and including
previous events and proteinuria.

4. Use of aspirin is insufficient to prevent venous thromboembolism (VTE); use of warfarin is sufficient to prevent ATE.

5. Treatment with warfarin: there is more international normalized ratio (INR) variability in nephrotic syndrome and low eGFR;
there is increased risk of thrombosis immediately after starting high-dose warfarin. Consider starting anticoagulation therapy
with low-dose low-molecular-weight heparin and then folding-in warfarin and, when therapeutic, stopping the heparin. A good
alternative is to use low-dose low-molecular-weight heparin + aspirin for a period of 3 months before switching to warfarin, al-
lowing for judgment on the course of proteinuria.

6. Glucocorticoids increase the risk of thrombosis; thus, anticoagulant therapy should not be omitted in patients who start
prednisone therapy.

7. ATE risk is estimated using the Framingham risk score, with added risk in case of low eGFR or higher proteinuria. The Fra-
mingham risk score takes into account age, smoking, serum cholesterol, and blood pressure.

HactynHi posginn B HoBomy HoMepi XypHany
lepeknapg: npoep. [. IBaHOB, K.M.H. M. IBaHoBa M
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KAIHIYHI NPAKTUYHI peKoMeHAALiT BPpUTAOHCBHKOI
HUPKOBOI acouiauii: iIHFiGyBAHHSA HATPIN3AAEXXHOro
KOTPAHCNopTepda ratokosun 2-ro tuny (H3KTr-2)1
Y AOPOCAUX i3 XBOPOOOIO HUPOK

Pesiome pekoMmeHAdLUIN
ABTOPMU!
CniiBronosu po60Y0I rpynn: acoL. npogecop Binbsm I [eppiHrToH Ta A-p EHAPIO X. PpaHKeAb
[ToBHWVI TEKCT PEKOMEHAQLIV AOCTYIHUM 3Q MOCUAQHHSM: hitps://ukkidney.org/health-professionals/guidelines/
guidelines-commentaries

UK Kidney Association Clinical Practice Guideline:
Sodium-Glucose Co-transporter-2 (SGLT-2)
Inhibition in Adults with Kidney Disease

Summary of Recommendations
Authors:
Working Group co-chairs: Assoc. Prof. William G. Herrington & Dr Andrew H. Frankel
The full guideline is available at: https://ukkidney.org/health-professionals/guidelines/guidelines-commentaries

Pesiome pekomMeHAdLiNn
PekomeHpaauii ona BMKopucTaHHA y nogen 3 pLUK® > 25 mn/xs/1,73 m?
Po3zpin 2. Jlrogn 3 U 2-ro Tuny PiBeHb

1 2 3
Mwu pekoMmeHgyemo npuaHadeHHs iIH3KTI-2* y paai:

1 a) CAK > 25 mr/mmonb, L0 NOB’A3aHe 3 AiabeTnyHO0 Hedponartieto; 1A
6) BCTAHOBJIEHOI iLLIeMiYHOI XBOpO6U cepust abo CTabinbHOI CUMNTOMATUYHOI CepLieBOi HegoCTaTHOC-
Ti (He3anexHo Big dpakuii BUKMay)

5 Mwu pekomeHayemo npuaHadeHHs iH3KTI -2 npu CAK > 25 mMr/mMmonb, Lo NOB’A3aHe 3 HepiabeTuy- 1B
HOO MPUYMHOO*
Mwu nponoHyemo npuaHadeHHs iIH3KTI -2 gna kopekuii cepueBo-CyanHHOro puanky npu pLUK®

3 | 25-60 mn/xs/1,73 m? Ta CAK < 25 Mr/MMOnb, PO3yMito4K, L0 BMAIMB Ha MIKEMIYHUI KOHTPOMb 6yae 2B
06MEXEHUN

Po3pnin 3. Oco6u 6e3 LU

1 Mwu pekomeHgyemo npuaHadeHHs iIH3KTI-2* y nauieHTiB 3i cTabiflbHOO CMMMTOMATUYHOIO CEPLIEBOIO 1A
HeJoCTaTHICTIO (He3anexHo Bifg dpakuii Bukuay)

5 Mwu pekomeHgyemo npuaHadeHHs iH3KTI-2* npu CAK > 25 mMr/mMMorsb, 3a BUHATKOM ftoAen 3 nosikic- 1B
TO30M HUPOK ab0o nauieHTiB, AKi OTPUMYIOTb iIMYHOMOrYHY Tepanito 3 NPMBOLY 3aXBOPIOBaHb HUPOK!

Tpusnauenns iH3KTT-2. — Ipum. penakropa.
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MpopaoBxeHHs1 Tabn.

1 2 8

*INepernsHeTe Po34in 4 Ans KOPOTKOro onmcy nokasaHb/MiLleH30BaHOro BUKOPUCTaHHS.

DAPA-CKD Hapgae KIo4O0Bi KiHiYHI J0Ka3u, 3a BUHATKOM JIOAEN i3 TPaHCMNNaHTOBAHO HUPKOKD, NOMiKICTO30M HU-
pok, BoB4akoBuM Hedpputom, ANCA-acouinoBaHNM BaCKyiTOM Ta TUX, XTO OTPMMYE iMyHOMOri4Hy Tepanito 3 npusogy
3axBOPKOBAHHA HUPOK NPOTArOM OCTaHHIX 6 MicALiB.

PekomeHpaLii o BnpoBagXeHHs

Po3pinu 2 i 3. Oco6u 3 LI a6o 6e3 Hboro (kpim 1-ro Tuny) PiBeHb
Mu pekomeHayeMO BMKopucToByBaTH iHri6iTopn H3KTI -2 i3 poBegeHoo eheKTUBHICTIO A5 AaHWX
1 * 1A
nokasaHb
2 Mu pekoMeHOYEMO BUKOPUCTOBYBATM KNiHIYHO NPUIHATHY 6nokagy PAC ogHUM npenapartoMm y no- 1A

efHaHHi 3 iIH3KTI -2, konun € nokasaHHsa Ta nepeHocuMicTb 6nokaan PAC

Mwu nponoHyemo gotpumysaTmcs pekoMmeHaauin NICE wopo ckpuHiHry Ha ansbymiHypito (NICE
3 | NG203): ogHopa3zoBe CAK > 70 Mr/mmonb abo NigTBepaXXeHWn pesynbsrat y giana3oHi 25—-69 Mr/MMorsb 2C
BiOMoBigae pekoMeHgauiam Lwoao sukopuctanHs iIH3KTI -2 Ha ocHOBI anbOyMiHypii

Mwu nponoHyemo BukopucToByBatv CAK onsi ouiHKuM 3HaYyLLOi NPOTEiHYpii, LWOo6 06rpyHTYBaTH BU-
kopucTaHHs iIH3KTI-2: TeCT-CMy>XKW ANt OLiHKM CMiBBIGHOLLEHHS GiNOK/KpeaTuHiH, K NpaBunio, He
4 | cnip BukopuctoByeaTtu (NICE NG203). My BU3HaeMO, L0 MOXYTb 3HA06MTUCSA GinbLU AOCTYMHI 2C
Niaxoam A0 BU3HAYEHHS PU3NKY MPOrpecyBaHHA 3aXBOPIOBAHHS HUPOK, MOKWU MiCLIEBI MOXITMBOCTI
BuMmiptoBaHHs CAK noninwarbcs

Mu BBaXXaemo, L0 3aCTOCYBaHHA ANS YNOBINIbHEHHS NPOrpecyBaHHs 3aXBOPIOBAHHS HUPOK abo
5 | pusuky cepuesoi HegocTaTtHocTi iIH3KTI -2 MOXHa NpogoBXyBaTn A0 TMX Mip, MOKU HE BUHWKHE MO- 2B
Tpeba B fianisi abo TpaHcnnaHTaii HUPKK

6 MM NPOMOHYEMO PO3rNSIHYTU MOXJIMBICTb CMiNbHOro NpuaHadeHHs IH3KTI -2 3 aHTaroHicTom MiHepa- oB
JIOKOPTUKOIOHMX PELIENTOPIB, KON KOXXEH MPU3HAYAETLCS OKPEMO

Mwu BBaxaemo, Lo 3actocyBaHHs IH3KTI -2 € cnpuaTnvBmiM Ons HUPKOBUX NOAiV y nogen i3 LA 2-ro
7 | TMNY, MMOBIPHO, Lie ePeKT Kracy, ane HegoCcTaTHbO AaHux npo nogen 6e3 LA, wo6 dopmynoBatu 2B
OCTaTO4YHi BUCHOBKM

8 Mwu BBaXXaemo, Lo CrpuaTnneuii BNAne npuadHadeHHs iH3KTI-2 Ha cepueBy He[oCTaTHICTb, MOBIpP- oB
HO, 6ye eheKTOM Knacy, He3anexHo Bif HAafgBHOCTI YK BigcyTHocTi LI
Po3gin 5a. [liabeTu4yHun KeToaumpos PiBeHb
1 Mwu pekomeHgyemo ocobam i3 L 1-ro Tuny npunmatn iH3KTI -2 nvwwe nig cyBopyM Harnsgom cne- 1c

uianicTie 3 giabeTty

Mu pekomeHayemo ntogam i3 LI 2-ro tuny i BenMkuM puaukom aiabeTnyHoro ketoaunaosy (OKA)

2 | (Bu3HayeHui y Tabn. 5a.1) npuaHadatn iH3KTI -2 3 06epexHicTio nicns 06roBopeHHs 3i crnewianicta- 1C
MU 3 giabeTty
Mu pekomeHAyeMO NpunuHUTK npuiiom iIH3KTI -2, Konu y naujieHTa po3BMBaETbCA AiabeTUHHUA KETO-

3 aungos 1A

Mwu npornoHyemo, 06 nicns enizogy OKA Ta konu 6yB BU3HA4YEHWIA O4EBULAHUIA haKTOP, LLO oMY
4 | cnpusie, 6yno npoBefeHo 06roBOPEHHs1 3 0COBOI0 Ta KIiHIYHOI rpyrnoto, Wo6 3’acysaTtu, Yu € nepe- 2D
Baru noBTOPHOro npuaHadveHHs iH3KTI -2 abo nepeBaxaroTb pU3NKK

MoymHatoumn npunom iH3KTI -2, MM NpONoOHyEMO MoiHPOPMYBaTK NaLEHTIB MPO O3HAKW Ta CUMMTOMU
5 | OKA Ta HagaTtv iHCTPYKLUIi LOJO TMMYacoBOro NpunuHeHHs npuiomy iH3KTI -2 Ta HeranHoro 3sep- 1C
HEHHs [0 nikapsa y pasi po3BUTKY TakmuxX CUMMTOMIB

6 Mwu 3aBXamn NPonoHyeEMO pekoMeHZaLii 3 BUMYLLEHOMO NPOMnycKy po6oTu nig vac npuiomy iH3KTI -2, 1c
TakoX Crif, HaragyBaTy nauieHTam npo Le Mif Yac KOXHOro nepernsagy nikis

7 | Mv nponoHyemo ntogsam, ski npuiMatoTe iIH3KTI -2, He BOTPMMYBaTUCH KETOrEHHOT AieT! 2C

Mwu npornoHyemo oco6am, siki nepiognyHo ronoayoTs (Hanpuknag, nig Yac PamapaHy), a oco6nmeso
g | MOAAM noxunoro BiKY, AKi NpurMatoTb OiypeTukn abo xBopitoTb Ha XXH, po3rnsHyT1 MOXIMBICTb 2D

BigMOBW Bif npuiiomy iHribitopis H3KTI -2 npoTarom nepiody ronofyBaHHs, a Takox ocobam i3 gia-
6€eTOM y pasi NoraHoro CaMono4yTTs Cif NPOBECTU TECT HA KETOHM

Pozpgin 5b. lNinornikemis

1 Mu pekoMeHZyEMO PO3rNAHYTU MOXIIMBICTb 3MEHLLEHHS 003U iHCYNiHY/CynbdOHINCEY0BUHWU/MEMNITH- 1C
HigiB Ha noYaTky npuomy iHri6iTopie H3KTI-2 ans 3HWXeHHS pu3nKy rinornikemii

Mu pekoMeHAyeMO Npu no4atky npuromy iHribitopis H3KTI -2 B 0Ci6, siki npuiiMatoTb CynbgoHince-
o | 40BUHY (Hanpuknapg, rniknasmg) abo MerniTuHigW (Hanpuknag, penarnidig), npn HbA1c 1c

< 58 mmonb/Mmonb Ta pLUK® > 45 mn/xs/1,73 M2 po3risHYTU MOXIUBICTb 3MEHLLEHHS [03K Cynbdo-
Hince4oBMHW abo MerniTUHIgY Ha 50 % ANs SHWXKEHHS PUSKKY rinornikemii
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1 2 8
Mu pekoMeHayeMO po3no4mHaTh npuiiom iHriéiTopie H3KTI -2 ocobam, siki npuinmatoTb iHCYIiH,
3 | ane npu HbA1c < 58 mmonb/monsb i pLUK® > 45 mn/xe/1,73 M2 po3rnsiHy TV MOXIMBICTb 3MEHLLEHHS 1C

003K iHCYyniHy Ha 20 %, W06 YHUKHYTU rinornikemii

Mu pekoMeHZyeMO Ha no4aTKy NikyBaHHS iHri6iTopamm H3KTI-2 ocobam, ski NpuinMatoTb Tinbku
4 | meTdhopMmiH + niornitazoH + AlNM-4i/rninTyHn a6o aroHictn peuentopis GLP-1, He npoBoauTK Kopek- 1C
Lii 03 Ha3BaHuUX NiKiB

Po3pain 5¢c. MlocTpe ypaXeHHs HAPKU, rinoBoneMis Ta Kanin

Mu pekoMeHOyeMO nauieHTam, siki novanu npuiimatu iHricitopy H3KTI -2, He npoBOANTM 3BUYANHOIT 1c
paHHBLOT OLIHKM (OYHKLIT HUPOK ab0 piBHA Kanito nicns no4vartky NikyBaHHA

Mwn BBaxxaemo, Lo, SKLLO NayieHTy NpoBedeHa iHAMBIAyanbHa ouiHKa YHKLIT HAPOK NPOTArom
nepLUMX Kinbkox TVXKHIB Micns noyaTtky npunomy iHrieitopy H3KTI -2, 3HmxeHHs pLUK® noTtpi6Ho oB
iHTepnpeTyBaTn 3 06EPEXHICTIO Ta B KOHTEKCTi O4iKyBaHOro epekTy npenapary, LWob YHUKHYTH
HEO6rpyHTOBAHOIO NPUMNMHEHHS NiKyBaHHS

Mwu npornoHyemo ocib, fiki npuMMaroTb OiypeTukn, KOHCYNbLTYBaTH LLOA0 CUMMATOMIB rinosonemii Ta no-
3 | paguTy 3BEPHYTUCA 38 MEOUYHOO [OMOMOrOL0, AKLLO Y HUX BUHWKHYTb Taki CUMMTOMM Micns noyaTky 2B
npuiiomy iH3KTI -2

Mu npornoHyemo KniHiLMcTaM poarnsHy T HeoOXiAHICTL KOHCYMbTaLi Ta, AKLO HEOOXiAHO, 3MEHLUNTU

4 | posy giypeTtnka abo aHTUrinepTeH3MBHOrro 3acoby B OCi6, fAKi, Ha X OYMKY, MaloTb BUCOKUIA PUIUK 2C
rinosonemii
5 My pekoMeHZYyEMO TUMYaCoBO MPUMMHUTK NpuiioMm iHribiTopis H3KTI -2 nig Yac roctporo 3axsopio- 1C

BaHH4 (OMB. pekomeHaauii LWoao AHIB HenpaleanaTHocTi B po3gini 5a.1.2)

Po3pin 5d. Pu3uk 3axsoptoBaHHs nepudepiiHux CyauH Ta amnyTawii

Mu NpOMOHYEMO YHMKATK 3acToCcyBaHHs iHri6iTopis H3KTI -2 3a HasBHOCTI aKTUBHMX 3aXBOPIOBaHb
1 | cTton (iHdbeKuia, BMpa3ka Ta ilemis) Ta yTpuMaTucs Bif MiKyBaHHS TUX, Y KOrO BUHMKAOTb YCKiaa- 2B
HeHHs Ha cToni nig Yac npuomy iH3KTI -2

Mw nponoHyemMo cninbHUIM Nigxig 00 NPUMAHATTA pilleHb i3 BiANOBIOHNMUW KOHCYNbTaUi MU LLIOJO PU3K-

KiB Ta nepesar JliKkyBaHHs Ta BaXJIMBOCTI PYyTUHHUX NPOdINaKTUYHNX 3aXO0AiB i3 Aornagy 3a Horamu:

o | —AnA 0Ci6 i3 BUCOKUM PU3NKOM amnyTadii (nonepefHi amnyTawii, HasBHI XBOpO6Uu nepundepinHmx oB
CyaviH, nepudepryHa HerponarTis);

— MOBTOpPHE NpuaHayeHHs iHribitopis H3KTI -2 nicnsa nikyBaHHSA Ta NOBHOMO YCYHEHHS yCKNaaHeHb

Ha cToni, AKi BUHMKanu nig 4ac npuomy iH3KTI -2

Po3zpin 5e. Pusuk nepenomy

1 B oci6 i3 XXH, ski nikytotbcs iHri6itopammn H3KTI -2, My nponoHyeMO NpoOBOAMTU MOHITOPUHI napa- oD
MeTpiB KiCTOK, BKto4ato4m kanbuiii, dpocdop i MTI, BignoeigHo go ctagii XXH (gus. NICE NG203)

Po3pin 5f. CynyTHi XBOpo6M Ta ypa3nuBicTb

Mw nponoHyemo nigxig 8o gornagy, Sk BpaxoBye YpasdnuBiCTb Ta KOMOPGIAHICTb, AKLLO € AOoLiNb-
HICTb 1Or0 3aCTOCYBaHHS.

Lle moxe BKknovaTu:

1 — BCTaHOBMEHHS LiNen, LiHHOCTeN Ta NpiopuTeTIB NOANHMY; 2D
— po3rnag 6anaHcy 3axBOpOBaHHA Ta TAraps NikyBaHHS (Hanpvknag, NporHOCTUYHI NepeBaru ans
nofen 3 06MEXEHOK OYiKyBaHOK TPUBANICTIO XUTTA abo CnabKicTio);

— Y3rO[pKEHHS iHAMBIQYyaNbHOroO NnaHy yrnpaesiHHS

Po3pin 5g. MikoTu4Hi reHitanbHi iHthekuii Ta raHrpeHa ®ypHbe

1 Mu pekoMeHAyEMO NPOKOHCYNLTYBATU BCIX NaLEHTIB LLIOA0 PUSMKY MIKOTUYHUX FeHiTarnbHUX iHdeK- 1D
Lii” neped No4aTKoM 3acTocyBaHHs iHribitopis H3KTI -2

5 Mwu pekoMeHOyeMO yCiM naLjieHTam oTPMMYBaTU KOHCYmbTaLii WoJo gornsagy 3a coboto, Wwob nigrpu- 1c
MyBaTU1 HaneXHy ririeHy ctaTeBux opraHis

3 Mwn pekoMeHAyeMO BCiX NaLi€HTIB KOHCYNbTYBATH LLOAO0 CUMNTOMIB MIKOTUYHUX FEHIiTanbHUX iHGEeK- 1D
LM | 5K 3BEPHYTUCA 3a JOMOMOIro0, BKIHOYAKUM CaMOSiKyBaHHS
Mwu nporoHyemo, o6 Ana TUX NauieHTiB, Y SKUX B aHaMHe3i 6ynun peLnamnBytoYdi MiKOTUYHI FeHiTanbHi

4 iHcpekuii npy NnpraHadeHHi IH3KTI -2, po3rnsHyTM MOXIMBICTbL 3aNponoHyBaTh NpodinakTuyHe npo- 2D
TUrpmMobKoBe NiKyBaHHSA, fKe Chif nepernsaHyTh Yepes 6 micauiB Tepanii abo paHille, AKLLO € KIiHiYHI
nokasaHHs

5 Mwu BBaxaemo, Lo Tepanito iH3KTI -2 MoxHa NpofoBXyBaTu nif Yac NikyBaHHA rPUOKOBUX reHiTasb- 2D

HUX iHDeKLin
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3aKiH4YeHHs1 TabJ.

tive of ejection fraction)

2 3
Mu NigKpecnoeMOo KOHKPETHe nonepeaXeHHs Perymnioyoro oprady 3 o6iry nikis i I(ponoHyeMo
BCiM I0AsIM NPOBOAUTU KOHCYNbTaLii WoAO0 CUMMTOMIB raHrpeHu ®ypHbE Ta nopagut NpUNUHATL 2D
npunom iHri6itopis H3KTI -2 Ta TepMiHOBO 3BEPHYTUCSA 3@ [OMOMOrOH0, AKLLO Y HUX 3’ABAATLCA TaKi
CUMNTOMM

Po3pgin 5h. IHekuia cevoBux LUNAxis
Mu pekoMeHZYyEMO TUMYaCOBO NPUMMHUTY NpuioM iHriGiTopis H3KTI -2 nig Yac nikyBaHHA nieno- 1C
HedpuTy abo ypocencucy (avB. pekoMeHaaulii oo AHIB HenpauesnaTHoCTi B po3dini 5a.1.2)
Po3pgin 5i. [litn, BariTHiCTb Ta rpygHe BUrogoBYBaHHS
Mwu nponoHyemo He 3actocoByBaTtu iHribiTopy H3KTI -2 gitam sikom go 18 pokis 2D
Mu NponNoHYEMO BCIM XIiHKaM penpoayKTUBHOMO BiKy nepes 3a4aTTaM NPOKOHCYNbTYBaTUCS LLOAO oD
pu3KKy 3acTocyBaHHs iHribiTopisa H3KTI -2 nig yac BariTHoCTi
Mwu nponoHyemo npunuHuTy Tepanito iIH3KTI -2 nicna nnaHyBaHHS, Nigo3pun abo NiaTBEPOKEHHS 2D
BariTHOCTI
Mwu nponoHyeMo He 3actocoByBaTy iHri6iTopy H3KTI -2 XiHkam, fKi rogytoTb rpyaato 2D
Po3zpin 7a. Oco6wu 3 LA 1-ro Tuny
Mu pekomeHZyeMO nounHaTy npunoM iHribitopis H3KTI-2 ocobam i3 LI 1-ro Tuny nuwe nig cyso- 1C
pUM Harnsgom cneuianicTis 3 fiabety
Mu NponoHyemMo po3rnsHYTM MOXIUBICTb HanpasneHHs xBopux i3 L 1-ro Tuny go rpynu cne-
LianicTis i3 LYKpOBOro giabeTy Ana po3rnagy MOXNMBOCTI NpuaHadeHHs iIH3KTI -2, AKLwo y Hux 2D
pLUK® > 25 mn/xe/1,73 m2 Ta CAK > 25 Mr/mMmorb, Lo NoB’a3aHi 3 giabeTn4Hoo HedoponarTieto, He-
3BaXKaluu Ha Te, L0 BOHM OTPUMYIOTb MakcMmasnbHO nepeHocumy noay iArNad/BPA
Mu pekomeHgyemo BciMm ocobam i3 LI 1-ro Tuny, aki novanu npuimaty iHriditopy H3KTI -2, 3a6e3-
NeYnT MOHITOPUHT KETOHIB, NOIHCOPMYyBaTK NPO 03HakK Ta cumnTomm KA Ta HeranHo 3BepHyTUCSA 1B
3a Megn4HOI OOMOMOIOoH0, SKLLIO PO3BMBAETHCA OYOb-AKUA i3 LUMX CUMNTOMIB ab0 piBEHb KETOHIB
nepesuyye 0,6 mmonb/n
Pesiome
Po3pgin 7b. PeunnieHTN HUPKN PiBeHb
3apas HegocTaTHbO [oKagdiB 6e3nekn Ta edPeKTUBHOCTI ANA HaAaHHS peKkoMeHaaLlin oo 3acTocy- _
BaHHsA IH3KTI -2 B 0Ci6 i3 (yHKLIiOHYOHOK TPAHCNIaHTOBAHOK HUPKOHO
Bynp-ske 3actocyBaHHsa iIH3KTI -2 ona nikyBaHHS LYKPOBOro diabeTy y peuunieHTa TpaHcniaHToBa- 2D
HOT HUPKWM Ma€e OLHIOBATUCS LUNAXOM MKANCUMMITIHAPHOTO 06rOBOPEHHSA
Po3zpin 7c. CepueBa HefocTaTHICTb i3 36epexeHoto chpakuicto BUKuay
Ta roctpa feKoMrneHcoBaHa cepLiesa HefJoCTaTHICTb
Ha naHmm MOMEHT He[oCTaTHBO A0KasiB AN HaJaHHA nofasbLUMX peKoMeHaaLin LWo[o 3acTocyBaH- _
HA IHBKTI-2 B 0Ci6 i3 rOCTPOl0 OEKOMMEHCOBAHOI CEPLIEBOIO HEAOCTATHICTIO
Summary of recommendations
Recommendations for use in people with an eGFR > 25mL/min/1.73 m?
Section 2. People with type 2 DM Grade

2 3
We recommend initiating SGLT-2 inhibition* in those with:
a) UACR of > 25 mg/mmol attributed to diabetic nephropathy; 1A
b) Established coronary disease or stable symptomatic heart failure (irrespective of ejection fraction)
We recommend initiating SGLT-2 inhibition in those with a UACR of > 25 mg/mmol attributable to a 1B
non-diabetic cause*
We suggest initiating SGLT-2 inhibition to modify cardiovascular risk in those with an eGFR 25— oB
60 mL/min/1.73 m2 and uACR < 25 mg/mmol, recognising effects on glycaemic control will be limited

Section 3. People without DM

We recommend initiating SGLT-2 inhibition* in those with stable symptomatic heart failure (irrespec- 1A
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Continuation of the table

2 3
We recommend initiating SGLT-2 inhibition* in those with a uACR of > 25 mg/mmol, excluding people
with polycystic kidney disease or on immunological therapy for renal disease*
*See section 4 for summary of indications/licensed uses. 1B
‘DAPA-CKD provides the key clinical evidence and excluded people with a kidney transplant, poly-
cystic kidney disease, lupus nephritis, ANCA-associated vasculitis, and those receiving immunologi-
cal therapy for renal disease in the last 6 months
Recommendations for implementation
Sections 2 & 3. People with or without DM (excluding type 1) Grade
We recommend using SGLT-2 inhibitors with demonstrated efficacy for their given indications™ 1A
We recommend using clinically appropriate single agent RAS blockade in combination with SGLT-2 1A
inhibition, wherever RAS blockade is indicated and tolerated
We suggest following NICE guidelines on screening for albuminuria (NICE NG203): a single uACR of
> 70 mg/mmol or a confirmed measurement between 25-69 mg/mmol fulfil recommendations for use 2C
of SGLT-2 inhibition based on albuminuria
We suggest using uACR to assess for sufficient proteinuria to guide SGLT-2 inhibitor use: reagent
strips and protein:creatinine ratio should generally not be used (NICE NG203). We recognise that oG
more pragmatic approaches to identifying risk of kidney disease progression may be necessary
whilst local access to uUACR measurement is improved
We suggest that when used to slow kidney disease progression or heart failure risk, SGLT-2 inhibi-
! . ; A / : X 2B
tion can be continued until the need for dialysis or kidney transplantation arises
We suggest that co-prescription of SGLT-2 inhibition with MRA can be considered, where each are oB
individually indicated
We suggest the beneficial effects of SGLT-2 inhibition on renal outcomes in people with type 2 DM oB
are likely to be a class effect, but there is insufficient data in people without DM to be conclusive
We suggest the beneficial effects of SGLT-2 inhibition on heart failure are likely to be a class effect, oB
irrespective of the presence or absence of DM
Section 5a. Diabetic ketoacidosis Grade
We recommend that people with type 1 DM should only have SGLT-2 inhibitors initiated under the 1C
strict direction of the diabetes team
We recommend that people with type 2 DM at greater risk of DKA (defined in Table 5a.1) should 1C
have SGLT-2 inhibitors initiated with caution after discussion with the diabetes team
We recommend SGLT-2 inhibitors are discontinued when a patient develops DKA 1A
We suggest that after an episode of DKA and where a clear contributing factor has been identified,
there should be discussion with the person and clinical team to establish whether the benefits of 2D
reintroducing an SGLT-2 inhibitor outweigh the risks
When initiating SGLT-2 inhibitors, we suggest that individuals should be advised on the signs and
symptoms of DKA and be instructed to temporarily withhold SGLT-2 inhibitors and to seek immediate 1C
medical advice if symptoms develop
We recommend always offering advice on sick day guidance when initiating SGLT-2 inhibitors and 1C
reminding them of this at every medication review
We suggest that individuals taking SGLT-2 inhibitors should be advised against following a ketogenic diet 2C
We suggest that for people who choose to intermittently fast (e.g. for Ramadan), and particularly for
those who are elderly, on diuretics or have CKD, consider withholding SGLT-2 inhibitors for the duration 2D
of the fasting period and for those people with diabetes ketone testing should be undertaken if unwell
Section 5b. Hypoglycaemia Grade
We recommend considering reducing the dose of insulin/SUs/meglitinides when initiating SGLT-2 1C
inhibitors to reduce the risk of hypoglycaemia
We recommend that when initiating SGLT-2 inhibitors in people taking SUs (e.g. gliclazide) or megli-
tinides (e.g. repaglinide) when the HbA1c < 58 mmol/mol AND eGFR > 45 mL/min/1.73 m2, consider 1C
reducing dose of SU or meglitinide by 50 % to reduce risk of hypoglycaemia
We recommend that when starting SGLT-2 inhibitors in people taking insulin when the
HbA1c < 58 mmol/mol AND eGFR > 45 mL/min/1.73 m?, consider reducing the insulin dose by 20 % 1C

to avoid hypoglycaemia
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Continuation of the table

1 2 3
4 We recommend that when starting SGLT-2 inhibitors in people taking only metformin + pioglitazone + 1c
DPP-4i/gliptins or GLP-1RA therapy, no dosage adjustment is necessary
Section 5c. Acute kidney injury, hypovolaemia and potassium
1 We recommend that individuals initiated on an SGLT-2 inhibitor do not routinely require an early as- 1C
sessment of renal function or potassium following initiation of treatment
We suggest that if an individual has a renal function assessment within the first few weeks post initia-
2 | tion of an SGLT-2 inhibitor, a decline in eGFR needs to be interpreted with caution and in the context 2B
of an expected drug effect to avoid unwarranted discontinuation of treatment
3 We suggest that individuals on diuretics are counselled on the symptoms of hypovolaemia and ad- oB
vised to seek medical attention if they develop any such symptoms after starting SGLT-2 inhibition
4 We suggest that clinicians consider an early clinical review and if appropriate a diuretic or antihyper- oG
tensive dose reduction in individuals they consider at high risk of hypovolaemia
5 We recommend that SGLT-2 inhibitors are temporarily withheld during acute iliness (see sick-day 1C
guidance in section 5a.1.2)
Section 5d. Peripheral vascular disease and amputation risk
We suggest avoiding initiation of SGLT-2 inhibitors in the presence of active foot disease (infection,
1 ulceration and ischaemia) and withholding treatment in those who develop foot complications whilst 2B
taking an SGLT-2 inhibitor
We suggest a shared decision-making approach, with appropriate counselling on risks and benefits
of treatment and the importance of routine preventative foot care measures for:
2 | — Individuals at high risk of amputation (previous amputations, existing PVD, peripheral neuropathy); 2B
— Re-initiation of SGLT-2 inhibitors after treatment and full resolution of a foot complication that
occurred whist taking SGLT-2 inhibitors
Section 5e. Fracture risk
1 In people with CKD treated with SGLT-2 inhibitors, we suggest monitoring of bone parameters including 2D
calcium, phosphate and PTH should be performed as appropriate for CKD stage (see NICE NG203)
Section 5f. Multimorbidity and frailty
We suggest an approach to care that takes account of frailty and multimorbidity where these apply.
This can include:
1| Establishing the person’s goals, values and priorities; oD
— consideration of the balance of disease and treatment burden (for example, prognostic benefits in
people with limited life expectancy or frailty);
— agreeing an individualised management plan
Section 5g. Mycotic genital infections and fournier’s gangrene
1 We recommend that all people are counselled on the risks of mycotic genital infections prior to initia- 1D
tion of SGLT-2 inhibitors
2 | We recommend that all people are counselled on self-care to maintain good genital hygiene 1C
3 We recommend that all people are counselled on the symptoms of mycotic genital infections and how 1D
to seek help including self-management
We suggest that for those individuals with a history of recurrent mycotic genital infections on SGLT-2
4 | inhibition, consideration is given to offering prophylactic anti-fungal treatment, which should be re- 2D
viewed after 6 months of therapy or earlier if clinically indicated
5 We suggest that SGLT-2 inhibitor therapy can be continued during the treatment of mycotic genital oD
infections
We highlight the specific MHRA warning and suggest that all people are counselled on the symptoms
6 | of Fournier's gangrene and advised to stop SGLT-2 inhibitors and to seek urgent help if they develop 2D
such symptoms
Section 5h. Urinary tract infection
1 We recommend temporary discontinuation of SGLT-2 inhibitors when treating pyelonephritis or uro- 1C
sepsis (see sick-day guidance in section 5a.1.2)
Section 5i. Children, pregnancy and breastfeeding
1 | We suggest SGLT-2 inhibitors are not used in children under 18 years of age 2D
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End of the table

2 3
We suggest that all women of child-bearing potential are counselled, prior to conception, on the risks oD
of SGLT-2 inhibitors during pregnancy
We suggest SGLT-2 inhibitor therapy is discontinued upon planning, suspicion or confirmation of oD
pregnancy
We suggest SGLT-2 inhibitors are not used in women who are breastfeeding 2D

Section 7a. People with type 1 DM
We recommend that SGLT-2 inhibitors be initiated in people with type 1 DM, only under the strict 1c
direction of the diabetes team
We suggest considering referring people with type 1 DM to the specialist diabetes team, for consider-
ation of an SGLT-2 inhibitor, if they have an eGFR > 25 mL/min/1.73 m2 and an uACR > 25 mg/mmol 2D
attributable to diabetic nephropathy despite being on maximum tolerated ACEi/ARB
We recommend all people with type 1 DM started on SGLT-2 inhibitors be provided with ketone moni-
toring, be advised on the signs and symptoms of DKA and to seek immediate medical advice if any 1B
of these symptoms develop or ketone levels are > 0.6 mmol/L
Summary statements
Section 7b. Kidney transplant recipients Grade
There is currently insufficient evidence on safety and efficacy to provide recommendations for use of _
SGLT-2 inhibition in people with a functioning kidney transplant
Any use of SGLT-2 inhibition to treat diabetes mellitus in a kidney transplant recipient should be )
evaluated by multi-disciplinary discussion
Section 7c. Heart failure with preserve ejection fraction and acutely decompensated heart failure
There is currently insufficient evidence to provide further recommendations for use of SGLT-2 inhibi- _
tion in people with acutely decompensated heart failure
lMepeknagp:

npodep. Isanos A.A., K.M.H. IBaHoBa M.A., 3a peaakuito npogh. Cokonosoi J1.K. W
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Pekomenpanisi 1.1. Mu BBaxaemo, 110 JIKYBaHHS TOJI-
BalTaHOM MOXHa po3IovyaTu y gopociux naiieHTis 3 AITTH
BikoM < 55 poxiB i3 pIIIK® > 25 mn/xB/1,73 M?, y aKux 0yJ0
MPOAEMOHCTPOBAHO 200 € IMOBIPHUM IIBUJIKE MTPOTPECYBAHHS
3aXBOPIOBAHHSI HAa OCHOBI i€EPApXiyHOTO AJTOPUTMY DillIeHHS
(nuB. PexomeHpatiiio 6).

Pekomennamisi 1.2. Mu pekoMeHIyeEMO He IPU3HAYATH
TOJIBANTAaH MalieHTaM 3 okazHukoMm plIIK®, ingekcoBaHMM
3a BiKOM, III0 CBiIYUTH IIPO MOBIIBHO IIPOrpecylouy XBOPO-
oy (< 40 pokiB, Hemae Mexi pLIIK®; 40—44 poku, > 90 ma/
xB/1,73 m?; 45—49 poxis, > 75 mu/x8/1,73 m?; 50—55 poxis,
> 60 mu/xB/1,73 M?).

Pekomennamiss 2.1. Mu peKOMeHAYEMO MOYMHATH JIKY-
BaHHSI TOJIBAIITAHOM, SIK TiJIbKM MOHA BU3HAYMTH IIBUIKE
MpOrpecyBaHHS 3aXBOPIOBAaHHS y TALIIEHTIB BikoM > 18 poKiB.

Pekomennamist 2.2. My mporoHyeMo IpUITMHUTH JIiKyBaH-
H$I TOJIBAIITAHOM, KOJIV TIAIli€EHTH HAOIMKAIOThCS 10 HUPKOBOT
HemocTaTHOCTI (ToOTO rmoTpedyroTs H3T).

Pekomenpania 3.1. ITigTBepmkeHe MIOpiYHE 3HMKEHHS
pIIK® Ha > 3 mi1/x8/1,73 M?> BU3HAYAE HIBUIKE IIPOrPeCyBaH-
Hs1 3axBopioBaHHs1. Ouinka Brpatu plIIK® noBuHHa OyTH Bi-

Recommendation 1.1. We suggest that treatment
with tolvaptan can be initiated in adult ADPKD patients
< 55 years of age with an eGFR > 25 mL/min/1.73 m?
who have demonstrated or who are likely to have rapidly
progressive disease based on a hierarchical decision al-
gorithm (see Recommendation 6).

Recommendation 1.2. We recommend not to start
tolvaptan in patients with an eGFR indexed for age
suggesting slowly progressive disease (< 40 years, no
e¢GFR limit; 40—44 years, > 90 mL/min/1.73 m?; 45—
49 years, > 75 mL/min/1.73 m?; 50—55 years, > 60 mL/
min/1.73 m?).

Recommendation 2.1. We recommend tolvaptan
treatment be started as soon as rapid disease progression
can be determined in patients > 18 years of age.

Recommendation 2.2. We suggest tolvaptan treat-
ment be discontinued when patients approach kidney
failure (i.e. the need for RRT).

Recommendation 3.1. A confirmed annual eGFR
decline > 3 mL/min/1.73 m? defines rapid disease pro-
gression. The estimation of eGFR loss should be reli-
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porimgHolo i 6azyBaTuCs Ha IIIOHAWMEHIIIE I1°ITU BUMipIOBaHHSIX
MPOTSITOM > 4 POKIB.

Pexomennamist 3.2. Mu peKOMEHIYEMO OLIIHUTH i BUKJTIO-
yuTH iHII npuarHY 3HKeHHS plLIIK® Ik OCHOBHI YUHHMKM,
0COOIMBO Y BUTIAAKY HeMiHiitHoTOo 3HMKeHHs pLITK®, y miTHIX
MauieHTiB Ta/ab0 Malie€HTIB i3 YMCICHHUMHU CYMYTHIMU 3aXBO-
PIOBAHHSIMM, sIKi MOXYTb BrutuBaTtu Ha plITK®.

Pekomennanisi 4.1. Mu pekoMeHIyeEMO BHKOPHMCTOBYBa-
T Kiacudikamito Mayo IK OCHOBHUI METON IMPOTHO3yBaHHS
PU3UKYy B PYyTMHHOMY KJIiHiYHOMY crioctepexxeHHi. 11106 3a-
0e3IeunT MpaBUIbHY Kiacudikallilo Ta BUKJIIOYUTU aTUIIOBI
BUITIa[K1, PEHTTEHOJIOTU/HedPOoJIOTH, SIKi MaloTh JIOCBIi/ 11010
ANITH, noBunHi neperisinatu naHi MPT (a6o KT) Ha Binno-
BiIHIiCTh Kiacuikallii Ta 11 BUKJIIOUCHHS aTUMIOBUX BUIAI-
KiB (KJ1ac 2, AMB. peKoMeHalilo 4.3).

Pekomennamist 4.2. Kiracu 3a Mayo 1D i 1E Bkasyiots Ha
IIBUIKE TMporpecyBaHHsS 3axBopioBaHHs. [laiieHTiB Kiacy
1C 3a Mayo ciig yBaxXHO po3mIsimaTé dyepe3 30ir i3 MOBiIb-
HO TIPOTPECYIOUMM 3aXBOPIOBAHHSAM, i y LIUX TALIEHTIB CJIi[T
IIyKaTH JI0JAaTKOBi TOKa3U MIBUIKOTO MPOTPeCcyBaHHS 3aXBO-
pPIOBaHHSI.

Pekomennanis 4.3. Mu BBaxkaemo, 1110 IIBUIKE ITPOTPECY-
BaHHsI 3aXBOPIOBAHHS MAJIOMMOBIpHE y MAILiEHTIB 3 aTUIIOBOIO
mopdodorieto AJIITH, sk onucano B ki1acudikauii Mayo (a6o
3a Ki1acamu Mayo 1A i 1B).

Pekomennanis 5.1. Koau mepBruHHA OIliHKA TOTO, YK CJTif
JIIKyBaTH TOJIBAIITAHOM, € HENEPEKOHJIMBOIO, MU PEKOMEH/IY-
€MO OTPMMAaTH TOBHY KJIiHIYHY KapTUHY ISl ONTUMAaJIbHOTO
KOHCYJIBTYBaHHSI Ta IPUMAHSITTS PillICHHS.

Pekomennamist 5.2. ¥V 3B’513Ky 3 UMM MU IIPOIIOHYEMO BH-
kopuctoByBatu ouiHKy PROPKD y Bunanxkax, Koiu OLiHKU
pIIIK® Ta/abo knacudikaiii Mayo € HemepeKOHIUBUMU abo
cynepewuBuMH. O1iHKa > 6 € MOKa3HUKOM IIBHUIKOTO TPO-
rpecyBaHHS 3aXBOPIOBAHHS.

Pekomennania 5.3. Mu pekoMeHIyEMO He BUKOPHUCTOBY-
BaTU 3MiHM 3arajibHOro 00’€My HMPOK 3 4aCOM SIK MapKep Ipo-
rpecyBaHHs B OKpEeMUX Ialli€HTIB.

PekomeHnnaniss 6. Mu npormoHyeMO BUKOPUCTOBYBATH i€-
papXiyHUI aarOpUTM TPUUHSTTS pillleHb, 100 OLIHUTU, YU
MatoTh nauienty 3 AIITH mBuake mporpecyBaHHs abo MO-
BipHO IIBUIKE MPOTPECYBaHHS i, BiIIMOBIAHO, MOXYTh MiJIsI-
raTH JIikyBaHHIO.

Pexkomennanis 7. Mu 3a0X04yeMO 10 MPOBEIEHHS TIOIAITb-
X JOCTiMKeHb, sIKi BUBYAIOTh HOBI METOAM Bidyasi3allii Ta
KaHAUOATIB Y MOJIEKYJIIpHI OioMapKepu, IO € JETKUMU I
BUMipIOBaHHS, HEAOPOTi iIHCTPYMEHTH [JIsI IIPOrHO3YBAHHSI PU-
3UKY, aJie HasIBHUX Ha JAHUI MOMEHT JI0Ka3iB HEIOCTATHbO JUIS
MiATPUMKHU iX BAKOPUCTAHHS B KJIiHIUHIN MPaKTULIi.

Pekomennania 8. Mu BBaxaemo, 110 MOHITOPUHT edek-
TUBHOCTI JIIKyBaHHS TOJIBAIITAHOM Ha CbOTOIHI Ma€ OOMEXEHY
LIIHHICTh B OKPEMHUX MALI€HTIB, Ki OTPUMYIOTh [UIAHOBE JIiKY-
BaHHSI.

Pekomennaniss 9.1. Mu pekoMeHIyeEMO IOYMHATH JIKY-
BaHHS TOJIBANITAHOM i3 1031 45 Mr BpaHiii Ta 15 Mr y apyrii
MOJIOBUHI JTHS.

Pekomennamisi 9.2. Mu peKOMEHIYEMO LIJIbOBY I03Y
90/30 mMr/mo0y, sk TpaBuIIO, ISl BCiX MALIIEHTIB, 32 BUHSITKOM
BUMAAKiB, KOJIY BUHMKAE HEIIEPEHOCUMICTh a00 € IIPOTUIIOKA-
3aHHS IIPY B3a€EMOI1 3 iHIIIMMMU JIiIKapChbKUMU 3aCO0aMU.

able and based on at least five measurements over a pe-
riod of > 4 years.

Recommendation 3.2. We recommend that other
causes for eGFR decline should be assessed and ex-
cluded as major contributing factors, especially in case
of non-linear eGFR decline, in older patients and/or
patients with multiple comorbidities that can have an
impact on eGFR.

Recommendation 4.1. We recommend the use of
the Mayo Classification as the primary method for risk
prediction in routine clinical care. MRI (or CT) scans
should be reviewed by radiologists/nephrologists ex-
perienced in ADPKD to ensure correct classification
and exclude atypical cases (Class 2, see Recommenda-
tion 4.3).

Recommendation 4.2. Mayo Classes 1D and 1E
indicate rapid disease progression. Mayo Class 1C pa-
tients should be carefully considered due to the overlap
with slowly progressive disease and additional evidence
for rapid disease progression should be sought in these
patients.

Recommendation 4.3. We suggest that rapid disease
progression is unlikely in patients with atypical mor-
phology of ADPKD, as described in the Mayo Classifi-
cation (or with Mayo Classes 1A and 1B).

Recommendation 5.1. When the initial assessment
whether or not to treat with tolvaptan is inconclusive,
we recommend that a full clinical picture should be
obtained to allow for optimal counseling and decision-
making.

Recommendation 5.2. In this regard, we suggest
that the PROPKD score should be used in cases in
which the eGFR and/or Mayo Classification estimates
are inconclusive or contradictory. A score > 6 is an indi-
cator of rapid disease progression.

Recommendation 5.3. We recommend not to use
TKYV changes over time as a marker of progression in
individual patients.

Recommendation 6. We suggest using a hierarchical
decision algorithm to assess whether ADPKD patients
are rapid progressors or likely rapid progressors and ac-
cordingly may qualify for treatment.

Recommendation 7. We encourage further studies
examining novel imaging and molecular biomarker
candidates as easy to measure, inexpensive tools for risk
prediction, but currently available evidence is not suf-
ficient to support their use in clinical routine.

Recommendation 8. We suggest that monitoring
tolvaptan treatment efficacy has currently limited value
in individual patients in routine care.

Recommendation 9.1. We recommend tolvaptan
treatment be started with a dose of 45 mg in the mor-
ning and 15 mg in the afternoon.

Recommendation 9.2. We recommend that a target
dose of 90/30 mg/day should generally be aimed for in
all patients unless this becomes intolerable or is contra-
indicated by drug interactions.

Recommendation 9.3. We suggest that titration to
the target dose should be performed directly after ini-
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Pekomennanig 9.3. Mu nponoHyeMO TUTPYBaHHS OO0 Lii-
JIbOBOI 1031 0€3M0CcepeHbO MiCsl MOYaTKy JIikyBaHHs. [1igxo-
JIUTh SIK LIOTHMKHEBA, TaK i MicsSTdHA cXeMa TMTiABUIIEHHS T03M.

Pekomenganig 10.1. Mu pekomMeHIyeEMO 0OroBOpIOBATH 3
naiieHTaMu Mo0OivHi e()eKTH Ta BIUIMB Ha CMOCIO KUTTSI, KON
PO3MJISIIAI0Th MOKJIMBICTD TOYATKY JIIKyBaHHSI TOJIBAlITAHOM.
Jlixapi moBMHHI 3HATH IIPO MOOiIUHI ePeKTH, IIPOTUITOKA3ZAHHS
Ta JIiKapchKi B3a€EMO/Ii1 TOJIBaIITaHY.

Pekomenmamisi 10.2. Mu peKOMEHIYEMO IIE€PEBIPSATH
(YHKIIIO MEeYiHKM IIOMICSILS MPOTATOM Mepiiux 18 micsiiB
JIIKyBaHHSI Ta KOXHi 3 MicCsI1Ii ITiC/IsT LbOTO.

Pekomennania 10.3. TTamienTam, y IKUX CIIOCTEPIraroThCst
O3HAKU IeYiHKOBOI TOKCUYHOCTI ITiC/Isl IPUIAOMY TOJIBaNTaHY,
npenapar He MOBUHEH MpU3HayaTucs MoBTopHO. CIliJ BUKIIO-
YUTH aJIbTEPHATUBHI TPUYMHU YpaXkKeHHs MeYiHKU.

Pexkomenganig 10.4. Mu peKoMeHIyEMO PETYIAPHO TIEPE-
BipsITU piBeHb HATPIIO B IJIa3Mi, a TAKOX CMiBBiTHOILIEHHS Kpe-
aTUHiH/CEYOBMHA Y CUPOBATIIi KPOBi Ta Macy Tijia y MalliE€HTIB,
SIKi OTPUMYIOTD TOJIBANITaH.

Pekomennania 11.1. Tlepex modaTkoM JIiKyBaHHSI TOJI-
BaIlTAHOM BCiX TMAILiEHTIB CIIiI MOBIZOMUTH IIPO MOJIiypito Ta ii
MpaKTUYHI HACTIAKH.

Pekomennania 11.2. IMamienTam, sIKi MOYMHAIOTH JIIKyBaH-
HSI TOJIBANTaHOM, CJIifl HagaBaTU KOHCYJbTALlil 111010 3aXO/iB,
SIKi MOXYTb 3MEHILUTHU MOIiypilo, 3 aKIIEHTOM Ha 3MEHIIEHHS
CIOXUBAHHS HATPIlO.

Pexomennamiss 11.3. INoreHuiitni cutyanii, y SKUX CJin
TUMYACOBO MPUITMHUTU ITPUITOM TOJIBANITAHY Yepe3 PU3KNK 3HE-
BOJHEHHSI, CJIiJi OOTOBOPUTH 3 yciMa TalliEHTaMHU TIepej1 movart-
KOM JIiKyBaHHSI.

Pexomennamisi 12. Mu mporioHyeMO He PEKOMEHIyBaTH
30UTBIICHHS CTIOXKWBAHHST PITMHM SIK aJTbTePHATUBY TOJIBAITTaHY.
He3ssaxaioun Ha 11e, Xo4ua oiliiHIX O0KAa3iB OpaKye, 3Ma€ThCs
IOLIbHUM pekoMeHmyBaTy naiientaM 3 AIITH, sxi He otpu-
MyBau 6mokatop V2R, 1oTpuMyBaTUCs JiETU 3 HU3bKUM BMiC-
TOM coJii (3—5 r/aeHb) Ta cioxkuBaty 6arato Boau (3—4 ji/neHb)
JUISI TaJIbMYBaHHSI IIBUAKOTO TIPOTPeCcyBaHHSI 3aXBOPIOBAHHSI.

Pekomenpauisi 13. Mu nponionyemo, o6 npuiitMaB Tep-
BUHHE PiLLIEHHS TTPO JIIKYBaHHSI Ta MPOBOANB KOHCYJIBTYBaHHS
nalieHTa 1040 IbOTO BapiaHTa JIiKyBaHHs He(poJor, SIKHUit
Mae J0CBiJI 3acTocyBaHHs TosBanTady mpu AJITTH. M

tiation of treatment. Both a weekly and a monthly dose
escalation scheme are appropriate.

Recommendation 10.1. We recommend discussing
adverse effects and impacts on lifestyle with patients
when considering starting tolvaptan. Treating physi-
cians need to be aware of the adverse effects, contrain-
dications and drug interactions of tolvaptan.

Recommendation 10.2. We recommend measur-
ing liver function monthly during the first 18 months of
treatment and every 3 months thereafter.

Recommendation 10.3. Patients showing signs of
relevant liver toxicity upon exposure to tolvaptan should
not be re-exposed. Alternative causes of liver damage
should be excluded.

Recommendation 10.4. We recommend that plas-
ma sodium levels as well as serum creatinine/BUN and
body weight should be checked regularly in patients on
tolvaptan.

Recommendation 11.1. Polyuria and its practical
consequences should be addressed specifically with all
patients before starting tolvaptan.

Recommendation 11.2. Counseling should be pro-
vided to patients starting tolvaptan regarding measures
that can decrease polyuria, with a focus on reducing so-
dium intake.

Recommendation 11.3. Potential situations in
which tolvaptan should be temporarily stopped due to
the risk of dehydration should be discussed with all pa-
tients before initiation.

Recommendation 12. We suggest that increased
fluid intake should not be recommended as an alter-
native equal to tolvaptan. This notwithstanding, al-
though formal evidence is lacking, it seems prudent
to advise ADPKD patients not treated with a V2R
blocker to adhere to a low-salt diet (3—5 g/day) and
high water (3—4 L/day) intake to improve the rate of
disease progression.

Recommendation 13. We suggest that the initial
treatment decision and patient counseling regarding this
treatment option should be performed by a nephrologist
experienced in the use of tolvaptan for ADPKD. M

lepeknap: k.Mm.H. M.[]. IBaHoBa M
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HupkoBo3amMicHA Tepanis Ta rAOOAAbHI NPO6AEeMMU:
CBITOBUN AOCBIA TA HALLI BUKAUKU
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Pestome. Mpobrema HyprkoBosamicHoI Tepanii (H3T) € aKTyaAbHOK B Cy4QCHOMY CBITi y 3B SI13KY i3 BEAU-
KO KIABKICTIO AKOAEM, SIKI MQIKOTb XPOHIYHY XBOPOOY HUPOK (XXH). 3riaHO i3 Cy4YQCHUMN AQHVMY, GAN3BKO
10-11 % AntoAevt CTPQXKAQKOTb HO XXH, 3 sikiix A0 5 % noTpebyroTs H3T. Ha XKaAb, KIAbKICTb AtoAel i3 XXH y CBiTi
36iAbLLYETBCS], LLIO BU3HQYAE 3pOCTatoYy notpeby y H3T. ICHyroTs Tou Buan H3T, a came: remoaianis (IA), rne-
PUTOHEANBHUN AIQAI3 (TTA) | TOQHCIAQHTALLST HUPKM. TOQHCIAQHTALLIST HUPKWY € HAedEeKTUBHILLIMM METOAOM
H3T, nporte i MOXAMBOCTI y CBITi OOMEXEHI. TOMY GIABLLICTE AHOAEN OTPUMYIOTE FEeMO- Q60 MNEPUTOHEQABHNN
AIQNI3. AAe BIAAOAEHI ePeKkTr BUOOPY METOAY AIQAIZY HE 3aBXKAM nepeabadyBaHi. A 1a [A AEMOHCTPYOTL
MOAIBHY eQeKTUBHICTb MPOTSIrOM MePLLMX ABOX POKIB. [MTOAQABLLI AOCAIAKEHHS], LLIO MPOOBOAMAMCS, i3 NOPIB-
HSIHHST @ EeKTUBHOCTI ABOX METOAIB HE AO3BOASIKOTH OTOUMATU HITKY KAPTUHY Yepe3d PIBHULIKO BUXIAHUX AQHUX
MNQUEHTIB TA PISHULKO Y HACI MOYATKY AIKYBAHHSI. 3003YMIAUM € Te, LLO 1A nopiBHSIHO 3 [A MOXXe MATK 3HAYHI
rnepeBary y KpaiHax 3 HU3bKMM AOXOAOM Yepe3 peCcypCo3aTpATHICTL OCTAHHLOrO. BiaoMi nepesary nepu-
TOHEAABHOIO AIQAIZY, AO SIKMX CAiA BIAHECTU HYYKICTE BUKOPUCTAHHST, BACOKY SIKICTb XKUTTSI TQ 36EPEXKEHHST
3QAULLIKOBOI @YHKUIT HUPOK, MIABULLYIOTb LIOTO MPOUMBABAUBICTL, OCOBAMBO ANST MOAOAMX AKOAEN i3 XXH 5-F cTa-
Ail. OCHOBHYVIMM CTPQTETISIMY HQ CbOrOAHI € CBOEHYQCHE BUSIBAEHHST TQ 3Qr06iraHHSI XXH, KOHTDOAb CyryTHIX
3QXBOPHKOBAHb, O TAKOXX PO3POOKA AOKYMEHTIB TQ PEKOMEHAQLLM ANST CTAHAQPRTM3QALLIT TQ MIABULLIEHHST SIKOCTI
HUPKOBO3AMICHOI Teparii.

KAIOU4OBiI CAOBQ: HMPKOBO3AMICHQ TEPQMISI; XPOHIYHA XBOPOOQ HUPOK; MEPUTOHEAALHMI AIQAI3; FeMOAIQ-
A3, SIKICTb XKUTTSI

XponiuHa xBopoba HuUpokK (XXH) 3alimae BaxiauBe
MicClle Y CBiTOBili cUCTeMi OXOpPOHHU 310poB’s1. Barommii
€KOHOMIUHMI Ta COlliaJIbHUI TArap 3aXBOPIOBaHHS 3pOC-
Ta€ LOPIYHO, a BAPTICTh aJeKBAaTHOI MIATPUMKHU TaKUX
MaIli€EHTIB JOCI 3aIMIIAETLCS HEMOCUJIBHOIO Yy OaraTbox
KpaiHax cBity [1].

XXH xapakTepu3yeTbcsl TIOCTYIOBOIO BTPaTOIO
¢yHK1ii HUpkM i, 3rinHo 3 KepiBHUUTBamMu KDIGO
(Kidney Disease: Improving Global Outcomes, 2012),
BU3HAYAETHCI SIK OyOb-sKa aHOMAalis CTPYKTypu abo
GyHKIII HUPKM, HasIBHA MPOTITOM 3 Mics1iB i Oinbime,
i3 BIUIMBOM Ha 3arajJbHUI cTaH 300poB’s. OCKiIbKHU 01~
HUMU 3 HaiOiNbII BaxXJIUMBUX QYHKIIN HUPKU € Dilb-
Tpalisi Ta BUBENEHHS HAIUILIKY PiIAWHU, MOPYIIEHHS
11 ¢yHKIIii Mae BU3HAYaJbHUI e(pEKT Ha yci opraHu Ta
cucteMM opraHizmy. HemoctatHicTh HUPKOBOI (DYHKIIIT

MOXe IMPU3BECTH OO0 HU3KU IHIIMX MaTOJOTIYHMX ypa-
KEeHb, Yy TOMY YHMCJIi 31 CTOPOHM CEPLIEBO-CYIMHHOI CUC-
temu [1, 2].

bnusbko 10 % cBiToBOI momysiii ctpaxkaae Ha XXH,
OJIHAaK MOIIMPEHICTh Ta 3aXBOPIOBAHICTh 3HAUHO Bapilo-
I0OTh y Pi3HMX KpaiHax Ta perioHax. Bimomo, mo XXH
HE Mae€ BIKOBOI Ta pacoBOi MPUHAJIEXHOCTI, aje JIIOAN i3
MEHIII PO3BUHEHUX IMOMYJSIiii MalOTh MOTEHIIITHO BU-
IMUH PU3UK PO3BUTKY 3aXBOPIOBAHHS i3 acoliliOBaHM-
MU TIOKa3HUMKAMU 3aXBOPIOBAHOCTI Ta JIETAJTBHOCTI, 110
IOB’I3aHO i3 COLiaJIbHO-eKOHOMIUHMMH (PaKTopaMH Ta
OOMEXEeHUM JOCTYINOM /10 CUCTEMU OXOPOHU 3J0POB’S.
IIpu npbomy pi3Hi KpaiHU BUPINIYIOTH NpoOJeMy TepMi-
HanbHOi XXH y pizHOMaHITHMI cITOCi0 i3 BapiabeabHUM
3a0€3IeUYeHHSIM CTpaTeril KOMIIOHEHTIB MiATPUMKU HUP-
KU, SIK-OT: 3aroO0iraHHs, BUSBJIEHHS, KOHCEpBAaTHMBHE
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JIIKyBaHHSI, MOXJIMBICTb HMPKOBOI TpaHCIUIaHTAallii Ta
METOIIM Jliai3y.

Jlinepamu y 3a0e3neyeHHi afeKBaTHOTO 00CATY JIiKYy-
BaHHSI Ha cborogHi € m’sarb kpain: CIIA, Snonis, Hi-
MeuuynHa, bpaswnig ta Itanis, mo oxorutioe nuire 12 %
cBiToBOI momysstiii. Kpainu i3 cepeaHiM piBHEM T0XOmy
HeCcyTh 3Ha4yHi BUTpaTu Ha JikyBaHHS XXH meromom
Iiami3y Ta TpaHCIJIaHTallil HUPKU, a KpaiHU i3 HU3BKUM
moxomoM (112) Hepimko HE MOXYTb HO3BOJUTU TaKOTO
JIIKyBaHHSI B3araji, 110 IIPU3BOAUTH OO 3aruOesi Oiablie
1 minbitoHa ocib mopiuno [1—4].

3a ocranHiMu aaHumu Global Burden of Disease
study, XXH 3aiimae 18-Te Miclie cepel MpUYUH CMEPT-
HOCTI B ycboMY CBiTi craHoM Ha 2010 pik, ompa3sy micis
BIJI ra CHIly. Cranom Ha 2019 pik cBiTOBa 3aXBOpIO-
paHicTh Ha XXH cranosmaa 13,4 % (11,7-15,1 %), a
KiJIbKicTh nanienTis i3 Tepminaabnoio XXH (XXHS), mo
norpedysana HupkososamicHoi tepamii (H3T), carana
7,083 Mmiabiiona.

Binmpuricte mami€eHTIB, fAKi OTPUMYIOTH aIeKBaTHY
HUPKOBO3aMiCHY Tepariilo, € MEIIKAHIISIMA PO3BUHEHUX
KpaiH 3 BEJIMKOIO CTapeyol0 MOMYJISIIiE€I0 Ta JOCTYIIHOIO
PO3BUHEHOIO iH(MPACTPYKTypOl0 MEAUYHUX IOCIyL 3a
nmaHuMu BcecBiTHBOI oprasizalii OXOpOHHU 310pPOB’S,
KinbKicTh mauieHTiB i3 XXH 3pocratume pa3om i3 cta-
piHHAM momnynsii (KoxHa Im’sTta ocoba, crapiia Bim 65
pokiB, mae XXH), pazoMm i3 yuM 3pocTaTMUMe €KOHO-
MIUHMI Ta couiaibHUll TsArap. ToMy HaroJoLIYETbCS Ha
BaXXKJIMBOCTi CBOEYACHOI iarHOCTUKMU Ta PaHHBOTO BU-
SIBJICHHS 3aXBOPIOBAHHS JUISI MiHiMi3allil TpOsIBiB CyMyT-
HiX 3aXBOPIOBaHb 3i CTOPOHU iHIIMX OPraHiB Ta CUCTEM,
YIIOBUILHEHHSI IIPOTPECYBaHHS Ta 30epeXeHHs (DYHKIIiL
Hupku [1, 2, 4, 5].

OCHOBHMMMU MPUYMHAMU 3POCTAHHS 3aXBOPIOBAHOC-
Ti Ha XXH € picT 3aXBOpIOBAHOCTI Ha IIyKPOBUII diabeT,
rinepTeH3sio, OXUPiHHS Ta 3arajbHe CTapiHHS ITOMYJIs-
mii. /o MeHII MOIIMPEHUX MPUYMH HajleXXaTb BPOKEHi
Manbdopmallii Ta HUpKOBOKaM’siHa XBopoba. Y crelu-
¢iyHUX perioHax J0 BaXJIMBUX MPUYMH TaKOX HaJIeXKaTh
iH(eKI1il, 3MiHM KJIiMaTy, pOCIUHHI iHTOKCHUKAILIil Ta 3a-
rajbHa TOKCUYHICTh MOBKiLISI. HemocTymHicTh HUpPKO-
BO3aMiCHOI Teparii y MaJOpO3BMHEHUX KpaiHaX TaKOX
pOOUTH BaroMuii BHECOK y HECIpUSITIUBY CBiTOBY CTa-
TUCTUKY [1, 5—7].

OcCHOBHI cTpaTerii, cIpsMOBaHi Ha CIIOBUIbHEHHS
nomupeHHs XXH, BKIo4aroTh ONTHMi3allilo AiarHOC-
TUYHOTO TIPOLIECY Ta 3HUXEHHS CepleBO-CYIMHHUX
pu3ukKiB y HaceneHHs. CepueBo-cynuHHi nposBu XXH
pa3oM i3 niabeToM Ta TrinepTeH3i€lo € mepiIonpuInHaMu
MOTEHIINHO JleTalbHUX yckiaaHeHb XXH, ix cBoeyacHe
BUSIBJICHHS Ta JIIKYBaHHSI JO3BOJIUTh YIOBUJILHUTU PO3-
BUTOK XXH 10 TepMiHaJIbHOI Ta 30€perTH BEJINKi KOIITH.
IMpocri, Ha mepivil MOTJSA, AITOPUTMU 3aJUIIAIOTh-
Cs1 HEJIOOLiIHEeHNMHM y 0aratbox KpaiHax CBiTYy, a 00i3Ha-
HICTh — HEBUCOKOIO SIK Cepell HaceJIeHHs, TaK i ceper
MpeaCTaBHUKIB CUCTEMU OXOPOHU 310pOB’d [6, 8].

st mporHo3y mporpecyBaHHs XXH BaxiuBo po-
3yMiTH 11 mpuUuMHY, cTagito, Kareropito LIIK® Ta mpo-
TeiHypii Ta HasIBHICTb CYNyTHiX dakTopiB pu3uky. Ha

0COOJIMBY yBary 3acjIlyroBYIOTh MalliEHTU 3 4-10 Ta 5-10
cragismu (XXH4, XXHS, plIUK® 15-29 ta < 15 ma/
xB/1,73 M? BiInmoBigHO).

[TporpecyBanHss no TtepMmiHaiabHOoi XXH (XXHSY)
MOXe BimOyBaTUCh Y Pi3HUIA CITOCIO, ajie TimepTeH3is, IK
cyocTpat rinornepdysii Ta imemMii HUpKU, € KJIIOYOBUM
(axkropoM BTpatu ii GyHKIi. YipaBaiHHS rinepTeH3si€lo,
3a Cy4aCHUMU PEKOMEHAIlisSIMU, 311 CHIOETHCS HU3KOIO
¢dapmakoTepaneBTUYHUX 3aX0MIiB, MoauiKali€lo MiETA
Ta cnocoOy XuTTsi. OCHOBHUMM KJIIHIYHMMM O3HAaKaMU
MoripiieHHs YHKIIiI HUPKU € piBeHb MPOTEIHypii Ta cu-
pPOBAaTKOBOTO KpEaTHHiHYy, caMe€ Ha HUX BapTO 3BEpTATU
yBary B rnepiny yepry. OCHOBHUMM I'pyliaMM MpenapartiB
BUOOpY I8 JiKyBaHHsS TinmepteH3ii nmpu XXH 3anuina-
IOTbCSI iHTIOITOPU aHTIOTEH3MHITEPETBOPIOIYOro dep-
MEHTy Ta 0JIOKATOpU pELENTOpiB J0 aHTiOTeH3UHY-2.
Monmudikanis gieTu cripssMoBaHa Ha IT0OOBE 3HMKEHHS
KIJIbKOCTi COJIi y pallioHi, 110 cripusie Oibll eeKTUB-
HOMY BMBEJEHHIO piluHU Ta GiibTpallii, 3a0e3neuyo-
yn 30epexkeHHsT HuUpKoio ii ¢yHkuii. KoHcepBaTuBHa
Teparisi TAaKOX CIpsSIMOBaHa Ha KOPEKIilo MPOSIBIB 11y-
KpOBOIoO miabeTy, ypaxkeHb CeplieBO-CYANHHOI CUCTEMU,
MiHEepaJbHOTO Ta €JIeKTPOJITHOro OajaHCy, aHeMil Ta
KapaiopeHaJbHOr0 CHUHIPOMY, iHTOKCHUKaIlii, KOTHITHUB-
HUX po3aniB. SHUKEHHSI MacH Tijla 3a HasIBHOCTI i1 Haf -
JUIIKY Ta (Hi3UYHI BIIPaBU TAaKOX JTOKAa30BO CIPABISIOTH
crnpusitausuit edexr [1, 2, 9].

HupkoBo3zamicHa Tepamis, 1110 MoKa3aHa NalieHTaM i3
XXH4-5, Bxirtouae miajtiz Ta HIPKOBY TpaHCIUIAHTAIIIO.
KDIGO mnporioHye po3noyMHaTH Aiaji3 3a HasiBHOC-
Ti ogHOro ab0 Oijbllle 3 HACTYITHUX CUMIITOMIB. O3HAKU
TepMiHaJIbHOI HeTOCTATHOCTI (OYHKIIi1 HUPKH (CEPO3UTH,
aHoMaJlii KMCIIOTHO-OCHOBHOIO OOMiHY, CcBepOiX); He-
MOXJIMBICTb KOHCEPBATUBHOI'O PETYJIIOBAHHS BOJIEMil Ta
piBHsI apTepialbHOIO TUCKY; IIpOrpecyiode IOpYyLIeHHS
CTaHy XapyyBaHHS, 110 HE KOPUTYETHCS MIETOIO; MOPY-
IIEHHST KOTHITUBHOI (DyHKIIi1. 3a3BMyaii Taki 3MiHU CIO-
crepiratorbest mpu pLIK® 5—10 mn/xB/1,73 M2, 110 Bia-
noBigae tepMmiHanbHiii XXH (XXHS) [2].

HupkoBy TpaHCHJIaHTAlil0 y JOPOCIUX Bill KMBOTO
JIOHOpA JIaHi KEPIBHULITBA ITPOMOHYIOTh PO3TJISIHYTH TIPU
LIK® < 20 mu/xB/1,73 M?, 32 HATBHOCTI TOKa3iB MPO-
rpecyrouoi HeobopotHoi XXH y monepeani 6—12 mics-
iB [2].

TpancmranTanis Hupku € metogoM H3T, sskomy Ha-
IA€THCS IIepeBara, ajie iCHyI0Tb MHOXWHHI IePeIIKOIN Y
Oro 3almpoBaXKeHHI, 3arajaoM 4epe3 HU3KY COILliaIbHUX
Ta €KOHOMIYHUMX TPYIHOIIB y BEeJUKill YaCTUHIi CBITYy, a
TaKOX 4yepe3 0OMeXKEeHMI JIOIChKUI pecypc y KOMaHi
MiATOTOBJIEHUX MEAUKIB IJIg TPOBEIEHHS orepalii Ta
rnocTonepauiiHoro nomisiay. IHIII TepenoHu MOXYThb
BUHUKATU 4Yepe3 MOJITUYHi, IOpUAWYHI Ta KYJbTYPHi
Gap’epwu, 1110 iICHYIOTb Yy IesIKUX KpaiHax [1, 2].

3axBOPIOBAHICTh Ta CMEPTHICTh NPU TepMiHaAIbHIl
XXH 3HauHOI0O Mipol0 3aJieXXUTh Bill 00CSITY Ta SKOCTI
IIPOBeIeHOTO JiKyBaHH. [1opiBHSIHO 3 miani3oM TpaHC-
TUIaHTAllid HUPKU Ma€ HUXYi MOKA3HUKU CMEPTHOCTI
Ta CeplEeBO-CYAMHHUX MOJiil Ta Kpally SKiCTb XUTTS.
OOMeXeHMIA TOCTYIl A0 Aiaji3dy Ta/ab0 TpaHCIUIaHTallil
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3HAYHO YTPYAHIOE MiATPUMKY 3A0POB’S Ta SIKOCTi KUTTSI
JMaHoi Tpymnu mnaiieHTiB. 3a cratuctukoo 2019 poky, nmo-
Ka3HUK TpaHCIJIAHTAallil y KpaiHax 3 HU3bKHUM PiBHEM J10-
XOJ1y 3aIMIIAEThCA XKamorigno Mmaaum [1, 2, 6—10].

Ilomo miami3zy, To Ha CHOTOIHI YCITIIITHO BUKOPHUCTO-
BYIOThCsI 00uaBa meroau: remonianis (I'Jl) Ta neputoHe-
anpHuii mianiz (I110).

II/I npu3navaeTbcs nocriitno ado 3 mepepsamu. Ila-
uienram i3 nyxe Hu3bkoio pIIK® (< 15 ma/xs/1,73 m?)
pexkoMenaoBanmii moctiiiamii I1/I. be33amepeunoio me-
pesaroio I/l € MoKIuBiCTh MPOBOIUTH ii0ro BIOMA HA
Binminy Bin I'JI, mo mpoBoaMThCA y creniaii3oBaHHUX
nenrpax. Cecii '/l 3a3Buyaii mpoBOISTLCS TpUYi Ha
TUXJIEHb, ajie 301IbIIEHHS YaCTOTU Ta TPUBAJIOCTI ceciit
MOX€e MaTH MepeBaru y Maili€HTiB i3 mepeBaHTaXXEHHSIM
pinnHolo. Bubip mMeTony, pexXxumy Ta JokKalii miamizy €
CKJIQHOIO 3a7a4uelo, BUPIIIeHHs SIKOI1 CITMPAEThCS Ha Ha-
SIBHI pecypcu, HOCBill, BiK Ta 3arajbHWil CTaH Malli€eHTa.
BaxyiBy posib Biflirpae olliHKa TOTOBHOCTI Talli€HTa J10
CITiBIIpalli, 1OTO OCBIY€HICTh Ta CAMOCTIiiHiCcTh. He MeHIIT
BaxXJIMBUMU € OIliHKA BiACTaHi A0 HAOIMKIOTO LIEHTPY
Iiaji3y Ta yac OUiKyBaHHs TpaHCIIaHTalil (3a HasIBHOI
moxiauBocTi) [1, 2, 8].

Binmaneni edextu MeTomy miamizy He 3aBXIU IMe-
pen6auyBani. I1JI ta '/l neMOHCTpyIOTh MOAIOHY edek-
TUBHICTb MPOTSITOM TMepIIuMX ABOX pokiB. [lomanbii
JNOCJIIXKEHHS, 10 MPOBOAUJIUCH, i3 MOPIBHAHHS edeK-
TUBHOCTI JIBOX METO/IiB HE JO3BOJISIIOTH OTPUMATU YiTKY
KapTUHY 4yepe3 Pi3HUII0 BUXIIHUX JaHUX MAlli€HTIB Ta
PI3HUIIIO Yy Yaci Mmoyarky JiKyBaHHS. 3pO3yMiJlUM € Te,
mo IT/] mopiBustHO 3 I'Jl MOXXe MaTu 3HAYHI IepeBaru y
KpaiHax 3 HU3bKUM JIOXOJOM Yepe3 pecypco3aTpaTHICThb
octanHworo [1, 11].

3HayHa TeTepPOreHHICTh MiAXOMy IO BUOOPY METOHY
Jiajizy HepiZKo IMPOAMKTOBaHA HAsIBHICTIO a00 BiICyT-
HICTIO TOTO UM iHIIOrO METONY Ta BiICYTHICTIO UiTKHX
JIepxKaBHUX a00 iHIIMX OpraHizalifHUX IPOTOKOJIiB. Bu-
0ip y OibIIOCTI pO3BUHEHUX KpaiH 0a3yeTbCs HA CTaH-
JMapTU30BaHUX JO0KA30BUX KEPiBHUIITBAX, Yy TOW 4ac sIK
MEHII PO3BUHEHI KpaiHW MaloTb OOMEXEHUI JOCTYyI A0
MOAiIOHMX TOKYMEHTIB a00 He MaloTh ioro B3araii. Taka
HEPiBHICTb MPU3BOAUTD 10 PAJAUKAIbHUX BiIMiHHOCTEH Y
SIKOCTi HaflaHHs fornomoru naiieHtam 3 XXH [12].

Tak, GiIbIIiCTh MALIIEHTIB Y CBiTi JOTPUMYIOTHCSI Me-
tony I'Jl, y Toit yac K y KpaiHax 3 HU3bKHAM JOXOIOM IIe-
peBaxkHuM BuOopoM € I1/l. OcHOBHI NPpUYMHU LIBOTO —
€KOHOMIUHi Ta TeXHiUHi, a TaKoX OOMexXeHa KiJbKiCTb
HaBYEHOIO IIePCOHAaJy, 1110 3a0e3Mevye MiATPUMKY Bildi-
neHHs ['JI. OkpiM HeOOXiZHOCTI OKPEMOIO MPUMIILIEHHS
Ta TMOCTiIHOTO KOHTPOJIO 3i CTOPOHU MEIMYHOTO Mep-
coHany, BinmineHHs [l morpeOytoTh KBajiihikoBaHOTO
TEXHIYHOI'0 O0CJIyTOBYBaHHS Ta O€3MepPEPBHUX 3aXO/iB 3
enijieMiyHO1 6e3reKu (BKJII0Yalouu 0TI 3a QiCTy1010).
AkTyanbHUM nutaHHsaM [l 3aiuiaeTbest cnocié ouncrt-
KW BOIM Ta TTOBTOPHE BUKOPUCTAHHS Aiali3aTy 3 METOIO
€KOHOMIi KOIITiB, 110, HAIPUKJIAA, HEMOXINBO y Malli-
€HTIiB, iH(pikoBaHuX rematutom B [12].

I1][1 3anuinaeTbcst mpuBabJIMBUM BHOOPOM y KpaiHax
i3 HU3bKUM pPiBHEM IOXOMY 3aBIASKM 3HAYHO HUXKYill Bap-

TOCTI Ta JeI0 MEHIIil KiTbKOCTi HeoOximHuX yMoB. Lleit
METOJ € MPOCTIIMM Y BUKOHAHHI, 3pyYHUM IS Bifaa-
JICHUX PErioHiB, MOTpedye MEHIIOI KiIbKOCTi HaBYEHO-
ro ImepcoHany, OuIbll 3py4yHUIA B yMOBax MacCIITaOHUX
KaracTpod Ta CTUXiliHUX Jux. bararo kpaiH y cBiTi 10-
CSITJIM 3HMXKEHHSI 3arajibHO1 BapTocTi JiikyBaHHsI XXH,
IOTPUMYIOUUCH IONITUKU «iHimianbHOro I1/I». ¥V po3-
BMHEHMX KpaiHaX i3 JOOpMMM OCBIiTHIMH IIporpamMaMu
TSI TIAIIEHTIB, 6 BOHU MAlOTh MOXJIMBICTh CAMOCTIITHO
obupatu MeTon Aiamisy, 61u3bKo 25 % o0uparTh caMe
I1 i ebeKTUBHO Oro TOTPUMYIOThCS. AKTYAJIbHOIO Te-
pesaroio I1]I € 6iabm KomdopTHE ynpaBJIiHHA aHEMIEIO,
110 MOTpedy€e MEHIIMX 103 3aJ1i3a Ta npenapariB — CTH-
MYJISTOPIB epuUTpONoe3y, OCKiibKM HA BiaMiny Bia '/l He
Bi0yBa€ThCs 3HAYHOI KPOBOBTPATH. [1puiiinibHOI yBaru,
OIHAaK, MOTpedye KOHTPOJb PiBHS albOyMiHY, 110 MOXE
3HUXYBATUCh Yepe3 BTpaTy B oUepeBUHHIN pinuHi. Bin-
HOBJIEHHSI CUPOBATKOBOTrO PiBHS OijIKa MOXJIUBO JOCSIT-
HYTH y TOMY YHCJIi IIUISIXOM BUKOPUCTAHHS ITepOpaTbHUX
mobasok [11, 13].

OctanHiMu pokamu monyispHicTs [1]1 3pocia Takox
3aBISIKU T0sIBi IpoLeaypu «repMiHoBoro I1[I», 1mo Bu-
3HavyaeThed K movyatok I1J1 1o TpaauiiiitHUX IBOX THXKHIB
Bil yacy BCTaHOBJIEHHS KaTeTepa (3a3Buyait onpasy). [lo-
sIBa MOTpeOu y JaHiil mpolenypi 3yMoBJIeHa 3pOCTaHHSIM
paHimie HemiarHocToBaHoi XXH, 10 maHidecTye y Tep-
MiHanbHil ctanii. [Ipu TepmiHOBOMY novaTky aianizy ['/]
MokKasaB OUTBIINI BiICOTOK yCKJaJHEHb Bil hopMyBaH-
HS apTepioBeHO3HOT (PicTynM, TaKUX SIK KaTeTep3B’si3aHa
OakTepiemisi, iH(piKyBaHHS KaTeTepa, YCKJIaIHEHHS Aiai-
3y Ta rocrmiTtajizalisi, a pu3uK CMEPTHOCTI TIPU TEPMiHO-
BOMY mouartky giamizy 6yB Ha 80 % Buiuii npu I'/] ipo-
TsaroM 1 poky [14].

3a uacis mangemii COVID-19 IIJI noka3aB cebe
oisbi npuaaTHoo onuicro Buoopy H3T nopisusno i3 I'/]
3aBASAKM OYEBUIHUM MepeBaraM J0MallHbOr0 BUKOPHC-
TaHHA 32 HeoOXiAHOCTI i30asanii. BiazcyTHicTh moTpedn
y 3aiiBOMY nepeMillleHHi 10 aiaTi3HOTO IEHTPY Ta o0Me-
JKeHHS COoUiaJibHUX KOHTAKTiB € CHPUATINMBUM (DaKTO-
poM oOMexkeHHs nmepenadi 0yab-gakoi I'PBI. Crpareris,
OJIHaK, BUMarae MnmocTiiiHOi MiATPUMKHU Malli€HTa, a BCTa-
HOBJIEHHSI KaTeTepa PO3IJIsIIa€ThCs SIK TEPMiHOBA KUTTE -
BO HeOOXilHa Tpoleaypa, 1o MPOBOIUTHCS JAITapOCKO-
IMIYHO Yyepe3 pu3nK GopMyBaHHS aepo3oiiB [15].

3a 1aHMMH OCTAHHBOTO CHCTEMATHYHOTO OIJISIAY Ta
MeTaaHajizy Swanepoel Ta in. (2020), mo Bkawouas 21
Jocaimkenns 3a yyacTio 29 000 nanienris, 0yJ10 omine-
HO fAKiCTb XHUTTA MamieHTiB i3 TepminaabHolo XXH Ha
I'l Ta I1JI 3a nonomoroio inctpymenTa Kidney Disease
Quality of Life Instrument (KDQOL). Ilapamerpu
OI[iHKM BKJIIOYAJIM HASABHICTH Ta TSKKICTb CMMITOMIB
XXH, craTyc pod0TH, colliaJbHMii CTATYC Ta B3aEMOii,
iHIIi CHUMNITOMHU Ta CTaH KOTHiTUBHOI (yHKuii. Pe3y.nb-
TATH BUSIBAJIM, M0 nanienTn i3 XXHS, To0To0 y Tepmi-
HAJIbHINA cTamii, OIiHUIN CBOIO AKICTb XKUTTSA K BHIILY
Ha III, Hix Ti, xT0 oTpumyBaB L'/l [16].

He3sBazkaioun Ha MO3UTUBHI PUCH, iCHYIOTh ITPAKTHUU-
Hi poosemu 11, 1110 cTOCYIOThCSI HABYAHHS MAalli€EHTIB
KOPMCTYBaHHS Ta JOIJISIIY 3a KaTeTepoM, PU3UKY iH(peEK-
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1ii Ta 37aTHOCTI IalliEHTa OTpUMAaTH Jiaji3aT Ta KaTe-
Tepu 3a NMPUKUHATHOWO LiHolo. [lomimmeHHs mpobdaeMu
niajlizaTy MOXHa JOCSITTH HaJalllTyBaHHSIM MiCIIEBOTO
BUPOOHMIITBA, Ta 11€¢ HEJETKM Mpoliec, i came BapTiCTh
€ cTpUMYIOUYUM akTopoMm goctyrnHocTi [T y meHII po3-
BUHEHUX KpaiHax. BaxiuBo mam’sratu, mo no 15 % na-
1ieHTiB mopivHo nepexoasath Ha ['[] mics [1/1 yepes pi3-
HOMaHITHI (HaligacTime — iHQeKIiliHi) yCKIagHeHHSI, i
Ha 11e HeoOXiHO 3BaXkaTH IS iX aleKBATHOI MOJabIIIO]
oigTpumku [12].

VYemix nporpam i3 I1[1 3HauHOIO Mipoio 3ajeXUTh Bim
JOTPUMAaHHSI MiIKXHApOAHUX CTAHAAPTIB, 11O OyaU pPO3-
pobjieHi MiXHapogHUM TOBapUCTBOM IEPUTOHEAb-
Horo nmianizy (ISPD) Ta moctymHi y BiIbHOMY AOCTyMi
(www.ispd.org). [Tigkpec/roeTbcst KpUTUYHA POJIb HAaBYaH-
HSI MepcoHaty, KOM(MOPTHUX YMOB BUKOHAHHSI TIPOLICITY-
pY, MOHITOPUHTY iH(eKIIi# Ta mpuunH riepexony Ha [/1.

3a maHumMu MixHapogHOTO ToBapucTBa Hehposao-
riB (ISN, 2020), ocHOBHUMU TIpoOiieMaMu Yy JIiKyBaHHi
XXH4—-5 y kpaiHax i3 HM3BKMM Ta CepeIHiM TOXOI0M
Oy OOMeXeHUI MOCTYIl A0 MaTepiallbHOTO pecypcy
Ta Majla KiJIbKiCThb IOCBimueHoro mepcoHany. lle mpu-
3BOAMJIO OO0 3HMXKEHHSI CepeaHbOi KiJIbKOCTI ceciil mo
OJHi€l Ha TWXIEHb Ta OOTSXKYBaJOCh HEIOCTYIIHOIO
MEIUMKAMEHTO3HOI0 Teparieo minrpumku. ISN pazom
i3 BcecBiTHBOIO OpraHisailiero OXOpOHU 3I0pPOB’S 3aro-
YaTKyBaJIO iHIL[iaTUBY 31 CTBOPEHHS HOPMATUBHOIO J10-
KyMeHTa — KEpIiBHUUTB IS OCMUCIEHOIO IiIXOAy 10
npoOJjieMy TMpU3HAUYeHHST Ta 3a0e3IeueHHs Aiaji3y Mpu
TepMiHanbHiK XXH 3a oOMmexxeHnux pecypciB. Lls iHimia-
TUBA CIIOHYKAE /10 TUCKYCii Ta peayiCTUYHOI OLIHKHU CBi-
TOBHX ITOTPeO MaIli€HTIB i3 onTUMi3alieio piHaHCYBaHHS
Ta MakKCHUMaJlbHOIO cTalimizamiero miamidy. O4iKyeTbcs
po3po0Ka YiTKMX CTaHAAPTIB IS 3a0e3MeYeHHsT edek-
TUBHOCTI Ta JOCTYITHOCTI diali3y y MiATpUMYIOUiil Teparrii
Ta IajiaTUBHOMY JIiKyBaHHi ab0 cTpaTeriii 3a ioro Bia-
cytHocrti [10—13, 15, 17].

[HIIOI0 BaXJMBOIO Ha ChOTOJHI CTPATETi€l0 PO3BU-
TKY Y CUCTeMi OXOPOHU 310pOB’s 115 nauieHTiB 3 XXH €
aKTMBHE BIIPOBAJIKEHHS TPaHCIJIAHTALIil B 3araJibHY CBi-
TOBY MPaKTHUKY, OCOOJIMBO y KpaiHaxX i3 HU3bKUM J10XO-
oM. MynbTUAMCIUTUTIHAPHICTD L€l TIpOLIenypyu TUKTYE
HEOOXiTHICTh MTPOPUBHOTO PO3BUTKY MHOXWUHHUX JAHOK
MEOUYHOTO OOIJISIIY 3a YCIIIITHOI peasi3alii Ta OiabIIol
e(DeKTUBHOCTI MiCILIEBOI CUCTEMHU OXOPOHM 3IOPOB’S 3a-
rajom [18, 19].

Ha xanp, i oci icHye BerKa KiJIbKiCTb IMalli€HTiB, 110
He MaloTh AOCTYIY A0 xkoaHoro 3acody H3T. HeobxinHo
JIOKJIACTU BCiX 3YyCUJIb JUISI TOAOBXKEHHS XUTTS TaKUX Ma-
LI€EHTIB Ta MokpalleHHs ioro sikocti [20]. [Ipu upomy
3HAYEHHS BEJIMKMX TOCTiIXEHb i3 BUSIBJIEHHS i KOPEKIIil
npuyrHHUX akTopiB po3BuTKy XXH, Hacamnepen mia-
0eTy, 3AIMIIAETHCS BKpall BaxXIuBUM [21], y TOMY UMCTiy
nauieHTis i3 XXH ta COVID-19 [22].

OCHOBHi NOBIAOMAEHHS

1. [TommpeHicTh, 3aXBOPIOBAHICTh Ta CMEPTHICTh ITPU
XXH MaroTh BapiaTMBHI IMOKa3HUKHU y Pi3HUX perioHax
Ta JiepxXaBax, a JOCTYII 10 aeKBaTHOTO JIIKyBaHHS Ta pe-

CypCiB yIpaBJiHHS XBOPOOOIO PO3MOAiJIeHNUII HEepiBHO-
MipHO Yyepe3 HU3KY Mpo0eM.

2. KntouoBuMm dakropom nepexony XXH no tepmi-
HaJIbHOI CTanil € mopyiieHHs nepdy3ii HUPpKKU, Y TOMY
YUCIIi yepe3 TinepTeHsito.

3. OCHOBHMMHU METOJIaMU HUPKOBO3aMiCHOI Tepartii
Ha ChbOTOJHI € TeMojiani3 Ta MepuTOHeAJTbHUN miajis.
HwupkoBa TpaHcmiaHTamisi, SIK MeTOJI HUPKOBO3aMic-
HOi Teparii, Bce 1e He HaOyja 3HAYHOTO ITOIIMPEHHS
y CBITI.

4. HaiibGinpin agekBaTHa HMPKOBO3aMicHA Teparlist
HasiBHA y PO3BMHEHMX KpaiHax i3 100polo iHppacTpyKTy-
pPOI0 MEAUYHUX MOCIIYT.

5. OCHOBHUMMU MPUYMHAMU HEaleKBAaTHOCTi HUPKO-
BO3aMiCHOI Teparllii € Opak (iHaHCOBUX Ta COLiaJIbHUX
pecypciB, HEKOOpAMHOBAaHA JIOTiCTMKA Ta HEIOCKOHa-
JIiCTbh 3aKOHOJIaBUYOi 06a3H.

6. Bubip Merony mianizy 6asyeTbcs Ha OaxkKaHHSIX Ta
MOXJIUBOCTSIX TIalliEHTa, TEXHIYHOMY Ta MaTepiaJbHOMY
3a0e3IeueHHi IepkaBu Ta HasIBHUX pecypcax.

7. IlepeBaraMm mepUTOHEANHLHOTO Iialidy € MeHIIa
pecypco3aTpaTHiCTh Ta THYYKiCTb BUKOPUCTaHHSI.

8. EdexkTuBHIiCTh reMomiajiizy Ta IMepUTOHEAIbHOTO
nianizy nmomioHa, ogHaK SIKiCTh XKMTTS MOXe OyTU BUILIOIO
MpuY BUOOpPi MepUTOHEaJTbLHOIO diali3y.

9. OCHOBHUMM CTpaTerisiMi Ha CbOTOIHI € CBO€YacC-
He BUsBJEHHS Ta 3anobiraHHsg XXH, KoHTpoab cymyT-
HiX 3aXBOPIOBaHb, a TaKOX PO3poOKa JOKYMEHTIB Ta pe-
KOMEHJAIIi s cTaHaapTU3allii Ta MigABUIIEHHS SIKOCTi
HUPKOBO3aMiCHOI Tepartii.

KonduikT inTepeciB. ABTOp 3as1BJIsI€ TIPO BiICYTHICTh
KOH}JIIKTY iHTepeciB Ta BiacHOi (piHaHCOBOI 3alliKaBie-
HOCTIi IpU MiATOTOBIIi JaHOI CTATTi.

References

1. Bello AK, Levin A, Lunney M, et al. Global Kidney Health
Atlas: A report by the International Society of Nephrology on the
Global Burden of End-stage Kidney Disease and Capacity for Kidney
Replacement Therapy and Conservative Care across World Countries
and Regions. Brussels, Belgium: ISN; 2019. 172 p.

2. Kidney Disease: Improving Global Outcomes (KDI-
GO). KDIGO 2012 Clinical Practice Guideline for the Evaluation
and Management of Chronic Kidney Disease. Kidney Int Suppl.
2013;3(1):1-150.

3. Yang CW, Harris DCH, Luyckx VA, et al. Global case
studies for chronic kidney disease/end-stage kidney disease care.
Kidney Int Suppl (2011). 2020 Mar;10(1):e24-e48. doi:10.1016/j.
kisu.2019.11.010.

4. World Kidney Day. Chronic Kidney Disease. Available
from: https.//www.worldkidneyday.org/facts/chronic-kidney-dis-
ease/.

5. Lv JC, Zhang LX. Prevalence and Disease Burden of
Chronic Kidney Disease. Adv Exp Med Biol. 2019;1165:3-15.
doi:10.1007/978-981-13-8871-2_1.

6.  GBD Chronic Kidney Disease Collaboration. Global, re-
gional, and national burden of chronic kidney disease, 1990-2017:
a systematic analysis for the Global Burden of Disease Study 2017.

Vol. 11, No. 1, 2022

http://kidneys.zaslavsky.com.ua 43


https://www.theisn.org/initiatives/global-kidney-health-atlas/
https://www.theisn.org/initiatives/global-kidney-health-atlas/
https://www.theisn.org/initiatives/global-kidney-health-atlas/
https://www.theisn.org/initiatives/global-kidney-health-atlas/
https://www.theisn.org/initiatives/global-kidney-health-atlas/
https://www.sciencedirect.com/journal/kidney-international-supplements/vol/3/issue/1
https://www.sciencedirect.com/journal/kidney-international-supplements/vol/3/issue/1
https://www.sciencedirect.com/journal/kidney-international-supplements/vol/3/issue/1
https://www.sciencedirect.com/journal/kidney-international-supplements/vol/3/issue/1
https://pubmed.ncbi.nlm.nih.gov/32149007/
https://pubmed.ncbi.nlm.nih.gov/32149007/
https://pubmed.ncbi.nlm.nih.gov/32149007/
https://pubmed.ncbi.nlm.nih.gov/32149007/
https://www.worldkidneyday.org/facts/chronic-kidney-disease/
https://www.worldkidneyday.org/facts/chronic-kidney-disease/
https://pubmed.ncbi.nlm.nih.gov/31399958/
https://pubmed.ncbi.nlm.nih.gov/31399958/
https://pubmed.ncbi.nlm.nih.gov/31399958/
https://pubmed.ncbi.nlm.nih.gov/32061315/
https://pubmed.ncbi.nlm.nih.gov/32061315/
https://pubmed.ncbi.nlm.nih.gov/32061315/

Morasia Ha npo6aemy / Looking at the Problem

Lancet. 2020 Feb 29;395(10225):709-733. doi:10.1016/S0140-
6736(20)30045-3.

7. Luyckx VA, Cherney DZI, Bello AK. Preventing CKD in
Developed Countries. Kidney Int Rep. 2019 Dec 18;5(3):263-277.
doi:10.1016/].ekir.2019.12.003.

8. Ameh OI, Ekrikpo UE, Kengne AP. Preventing CKD in
Low- and Middle-Income Countries: A Call for Urgent Action. Kidney
Int Rep. 2019 Dec 23;5(3):255-262. doi: 10.1016/].ekir.2019.12.013.

9. McCullough PA. Anemia of cardiorenal syndrome.
Kidney Int Suppl (2011). 2021 Apr;11(1):35-45. doi:10.1016/].
kisu.2020.12.001.

10.  Luyckx VA, Smyth B, Harris DCH, Pecoits-Filho R. Dialy-
sis funding, eligibility, procurement, and protocols in low- and middle-
income settings: results from the International Society of Nephrology
collection survey. Kidney Int Suppl (2011). 2020 Mar;10(1):e10-e18.
doi:10.1016/].kisu.2019.11.005.

11. Klinger M, Madziarska K. Mortality predictor pattern in
hemodialysis and peritoneal dialysis in diabetic patients. Adv Clin Exp
Med. 2019 Jan;28(1):133-135. doi:10.17219/acem/76751.

12. Sola L, Levin NW, Johnson DW, et al. Development of a
[framework for minimum and optimal safety and quality standards for
hemodialysis and peritoneal dialysis. Kidney Int Suppl (2011). 2020
Mar; 10(1):e55-e62. doi:10.1016/}.kisu.2019.11.009.

13. Saran R, Robinson B, Abbott KC, et al. US Renal Data
System 2016 Annual Data Report: Epidemiology of Kidney Disease in
the United States. Am J Kidney Dis. 2017 Mar;69(3 Suppl 1):A7-AS.
doi:10.1053/j.ajkd.2016.12.004.

14. Javaid MM, Khan BA, Subramanian S. Peritoneal dialysis
as initial dialysis modality: a viable option for late-presenting end-
stage renal disease. J Nephrol. 2019 Feb;32(1):51-56. doi:10.1007/
540620-018-0485-3.

15. Wilkie M, Davies S. Peritoneal Dialysis in the
time of COVID-19. Perit Dial Int. 2020 Jul;40(4):357-358.
doi:10.1177/0896860820921657.

16. Chuasuwan A, Pooripussarakul S, Thakkinstian A, In-
gsathit A, Pattanaprateep O. Comparisons of quality of life between

Information about author

patients underwent peritoneal dialysis and hemodialysis: a system-
atic review and meta-analysis. Health Qual Life Outcomes. 2020 Jun
18;18(1):191. doi:10.1186/s12955-020-01449-2.

17. Swanepoel CR, McCulloch MI, Abraham G, et al. Chal-
lenges for sustainable end-stage kidney disease care in low-middle-
income countries: the problem of the workforce. Kidney Int Suppl
(2011). 2020 Mar,10(1):e49-e54. doi:10.1016/j.kisu.2019.11.007.

18. O’Connell PJ, Brown M, Chan TM, et al. The role of kid-
ney transplantation as a component of integrated care for chronic
kidney disease. Kidney Int Suppl (2011). 2020 Mar;10(1):e78-e85.
doi:10.1016/].kisu.2019.11.006.

19. Bello AK, Okpechi 1G, Jha V, Harris DCH, Levin A,
Johnson DW. Global variation in kidney care: national and regional
differences in the care and management of patients with kidney fail-
ure. Kidney Int Suppl (2011). 2021 May,11(2):el-e3. doi:10.1016/j.
kisu.2020.11.003.

20. Hole B, Hemmelgarn B, Brown E, et al. Supportive care for
end-stage kidney disease: an integral part of kidney services across a
range of income settings around the world. Kidney Int Suppl (2011).
2020 Mar; 10(1):e86-e94. doi:10.1016/].kisu.2019.11.008.

21. Ivanov DD, Mankovsky BN. Antihypertensive Treatment
and Kidney Function in Routine Practice in Patients with Type 2 Dia-
betes Mellitus: The Results of the Prospective "The Scythian" Trial in
Ukraine. Open Urology and Nephrology. 2014;7(1):71-76. doi:10.21
74/1874303X01407010071.

22. Ivanov DD, Ivanova MD, Crestanello T. Final results
of BIRCOV trial (ARB, ACEI, DRi in COVID-19). Pocki.
2021;10(3):143-149. doi:10.22141/2307-1257.10.3.2021.239591.

Orpumaro/Received 15.02.2022
PeueHzosaHo/Revised 23.02.2022
lMpwiinsito go apyky/Accepted 10.04.2022 W

Dmytro D. Ivanov, MD, Professor, Head of the Department of nephrology and renal replacement therapy, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine; https://orcid.org/0000-0003-

2609-0051

Conflicts of interests. Author declares the absence of any conflicts of interests and their own financial interest that might be construed to influence the results or interpretation of their manuscript.

D.D. Ivanov

Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Kidney replacement therapy and global issues: world experience and our challenges

Abstract. The problem of renal replacement therapy (RRT)
is relevant in today’s world due to a large number of people with
chronic kidney disease (CKD). According to current data, about
10—11 % of people suffer from CKD, of which up to 5 % need RRT.
Unfortunately, the number of people with CKD in the world is in-
creasing, which determines the growing need for RRT. There are
three types of RRT, namely: hemodialysis, peritoneal dialysis, and
kidney transplantation. Kidney transplantation is the most effec-
tive method of RRT, but its possibilities in the world are limited.
Therefore, most people receive hemo- or peritoneal dialysis. But
the long-term effects of choosing a dialysis method are not always
predictable. The peritoneal dialysis and hemodialysis show similar
effectiveness during the first two years. Subsequent studies compa-

ring the efficacy of the two methods do not provide a clear picture
due to differences in patient initial parameters and differences in
treatment initiation time. It is clear that peritoneal dialysis can have
significant advantages in low-income countries due to the resource
costs of the latter. The known benefits of peritoneal dialysis, such as
flexibility of use, high quality of life, and preservation of residual re-
nal function, increase its attractiveness, especially for young people
with stage 5 CKD. The main strategies today are timely detection
and prevention of CKD, control of comorbidities, as well as the
development of documents and recommendations for standardiza-
tion and improving the quality of renal replacement therapy.
Keywords: renal replacement therapy; chronic kidney disease;
peritoneal dialysis; hemodialysis; quality of life

44 Pocki, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Vol. 11, No. 1, 2022


https://pubmed.ncbi.nlm.nih.gov/32061315/
https://pubmed.ncbi.nlm.nih.gov/32061315/
https://pubmed.ncbi.nlm.nih.gov/32154448/
https://pubmed.ncbi.nlm.nih.gov/32154448/
https://pubmed.ncbi.nlm.nih.gov/32154448/
https://pubmed.ncbi.nlm.nih.gov/32154447/
https://pubmed.ncbi.nlm.nih.gov/32154447/
https://pubmed.ncbi.nlm.nih.gov/32154447/
https://pubmed.ncbi.nlm.nih.gov/33777494/
https://pubmed.ncbi.nlm.nih.gov/33777494/
https://pubmed.ncbi.nlm.nih.gov/33777494/
https://pubmed.ncbi.nlm.nih.gov/32149005/
https://pubmed.ncbi.nlm.nih.gov/32149005/
https://pubmed.ncbi.nlm.nih.gov/32149005/
https://pubmed.ncbi.nlm.nih.gov/32149005/
https://pubmed.ncbi.nlm.nih.gov/32149005/
https://pubmed.ncbi.nlm.nih.gov/30156388/
https://pubmed.ncbi.nlm.nih.gov/30156388/
https://pubmed.ncbi.nlm.nih.gov/30156388/
https://pubmed.ncbi.nlm.nih.gov/32149009/
https://pubmed.ncbi.nlm.nih.gov/32149009/
https://pubmed.ncbi.nlm.nih.gov/32149009/
https://pubmed.ncbi.nlm.nih.gov/32149009/
https://pubmed.ncbi.nlm.nih.gov/28236831/
https://pubmed.ncbi.nlm.nih.gov/28236831/
https://pubmed.ncbi.nlm.nih.gov/28236831/
https://pubmed.ncbi.nlm.nih.gov/28236831/
https://pubmed.ncbi.nlm.nih.gov/29616470/
https://pubmed.ncbi.nlm.nih.gov/29616470/
https://pubmed.ncbi.nlm.nih.gov/29616470/
https://pubmed.ncbi.nlm.nih.gov/29616470/
https://pubmed.ncbi.nlm.nih.gov/32312176/
https://pubmed.ncbi.nlm.nih.gov/32312176/
https://pubmed.ncbi.nlm.nih.gov/32312176/
https://pubmed.ncbi.nlm.nih.gov/32552800/
https://pubmed.ncbi.nlm.nih.gov/32552800/
https://pubmed.ncbi.nlm.nih.gov/32552800/
https://pubmed.ncbi.nlm.nih.gov/32552800/
https://pubmed.ncbi.nlm.nih.gov/32552800/
https://pubmed.ncbi.nlm.nih.gov/32149008/
https://pubmed.ncbi.nlm.nih.gov/32149008/
https://pubmed.ncbi.nlm.nih.gov/32149008/
https://pubmed.ncbi.nlm.nih.gov/32149008/
https://pubmed.ncbi.nlm.nih.gov/32149012/
https://pubmed.ncbi.nlm.nih.gov/32149012/
https://pubmed.ncbi.nlm.nih.gov/32149012/
https://pubmed.ncbi.nlm.nih.gov/32149012/
https://pubmed.ncbi.nlm.nih.gov/33981466/
https://pubmed.ncbi.nlm.nih.gov/33981466/
https://pubmed.ncbi.nlm.nih.gov/33981466/
https://pubmed.ncbi.nlm.nih.gov/33981466/
https://pubmed.ncbi.nlm.nih.gov/33981466/
https://pubmed.ncbi.nlm.nih.gov/32149013/
https://pubmed.ncbi.nlm.nih.gov/32149013/
https://pubmed.ncbi.nlm.nih.gov/32149013/
https://pubmed.ncbi.nlm.nih.gov/32149013/
https://openurologyandnephrologyjournal.com/VOLUME/7/PAGE/71/ABSTRACT/
https://openurologyandnephrologyjournal.com/VOLUME/7/PAGE/71/ABSTRACT/
https://openurologyandnephrologyjournal.com/VOLUME/7/PAGE/71/ABSTRACT/
https://openurologyandnephrologyjournal.com/VOLUME/7/PAGE/71/ABSTRACT/
https://openurologyandnephrologyjournal.com/VOLUME/7/PAGE/71/ABSTRACT/
https://kidneys.zaslavsky.com.ua/index.php/journal/article/view/334
https://kidneys.zaslavsky.com.ua/index.php/journal/article/view/334
https://kidneys.zaslavsky.com.ua/index.php/journal/article/view/334

KAiHiYHe cnoctepe)XeHHs

HIPKU

KIDNEYS

Clinical Observation

VIIK 616.61-002.2:616.611-002.616.411-003.971:616-01 DOI: https://doi.org/10.22141/2307-1257.11.1.2022.359
Yy6 O.1.7 2 ©, Agamk O.O.3®, IBaHoB A.A.3

"MepnyHA LLeHTP «PilLoH», M. Xapkis, YkpaiHa

’XapKiBCbKQ MEAMNYHQ QKQAEMIST MTICASIAMIAOMHOI OCBITY, M. XapKiB, YKpaiHa

SHALIOHQABHMI YHIBEPCUTET OXOPOHM 3A0PO0B ST YkpaiHwm imeHi M./, LLynvka, m. Knis, YkpaiHa

Me3saHrionpoAidpepaTtnesHuu rAomepyAoHedput
i3 AeNO3UTAMU MOHOKAOHOABHUX IMYHOTAOOYAIHIB:
yomy Hedppobioncia Mae BUPILLAAbHE 3HAYEHHS
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Pestome. Me3aHriornpoipepatBHI TAOMEPRYAOHEGPUT i3 AEMO3NTAMM MOHOKAOHQABHIMX IMyHOTAOBYAI-
HiB — HELLOAQBHO OMMCAHE 3QXBOPKOBAHHST Y CMEKTPI MOHOKAOHAALHUX TAMMQArQTIVl PEHAABHOIO 3HAYEHHS]
(MIP3). T1IQTOACrIYHMA MPOLLEC NMEePEBAKHO OOMEXXEHMN HUPKAMU | MPOSIBASIETECST XOOHIYHOKO XBOP OO0
KAYGOYKIB, MOPYLUEHHSIM GYHKLT HUPOK TQ aAbOYMIHYPIEID, IHOAI HEGPOTNHHOIO PIBHSI. [OCTPMM HEDPUTNY-
HVi CUHAPOM 3YCTPRIYQETLCS PIAKO. Yepes BIACYTHICTb KpuTepiiB CUMITOMQTUYHOrO reMQTOAOMYHOrO 3QXBO-
PIOBAHHSI MNALIEHTN 3 MOHOKAOHOABHUMU iMYHOTAOBYAIH-QCOLUIMOBAHUMM HEGPOMQATISIMA YACTO 3Q3HAKOTh
TPYAHOLLIB 3 OTPUMQHHSIM BIAMOBIAHOI XiMioTepariii. KoHuenwist MITP3 AngepeHrLitoe KAIHIYHI CuTyauii po3Bum-
TKY HedPONQATivi, BAKAMKQHUX HE6E3NeYHUMN HEBEAMKUMIU KAOHQAMU B-KAITVH, Bia CUTYQLl MOHOKAOHQABHMX
raMMQnQarTivi HeBU3HQYEHOrO 3HQYEHHS, LLLO HE XQPAKTEPU3YIOTHCSI OYAb-SIKUM YLLKOAXKEHHSIM OPraHIB-MiLLe-
Hen. MOHOKAOHQAbHQ raAMMQrQrTisi PEHAAbHOIO 3HQYEHHS — L€ HEe CAMOCTIMHE 3QXBOPKOBAHHST HUPOK, HE
XPOHIHHU TAOMEP YAOHEDDUT, A CTAH, MPU SIKOMY YPAXKEHHSI HUPOK BTOPUHHE LLIOAO KAOHAQABHOI B-KAITUHHOT
npoigpepadii. LM crosamm, MIP3 — nepeAnyxAMHHE 3aXBOPIOBAHHS B MOEAHQHHI 3 XPOHIYHOK XBOPO-
6010 HUPOK, LLO NoTPEeBYE HErQMHOIro NOYATKY AIKYBAHHSI. HUPOKOBMV MOOrHO3 MNOrQHMiA, i3 rMporpeCyBAHHSIM
AO TEPMIHAABHOI CTAAII HUPKOBOI HepaOCTATHOCTI Yy 25 % navujieHTiB npoTtsirom 30 MicsiLiB i YHQCTUMIA PAHHIMN
pPeLnAVBAMU HUPKOBOIO AAOTPAHCIAQHTATA. OAHAK OCTAHHI AOCAIAXKEHHST AEMOHCTDYIOT, LLIO BIAMOBIA-
HQ KAOH-OPIEHTOBHQ XIMIOTEPQAIMISI MOXKE BIPOMAHO MOKPALLMTA HUPKOBI PE3YALTATH, BIAKPUBAKOYM MAVOYTHI
repCreKkTVBM ANST €PEKTUBHOTO AIKYBAHHST LibOro PIAKICHOIO 3aXBOPKOBAHHSI.

KAIO4OBI CAOBQ: Me3aHroNpPOAIpepaTVBHI TAOMEDYAOHEDPT; MOHOKAOHOALHA FAMMArQTIS PEHAAbHO-
[0 3HQYEHHSI, XBOPOOQA AErknX AQHLIOTIB; AETKI AQHLIKOTV IMYHOTAOBYAIHIB TUMY KAMMQ; AErKi AQHLKOM iMyHO-
TAOBYAIHIB Ty AIMOAQ, HEepPOBIoMNCIs

KoHieniiisi MOHOKJIOHAILHOI TaMMariatii peHaJIbHOTO
3HaueHHs1 (MI'P3) Oyna 3amponoHoBaHa MixHapoIHOIO
TPYIIOI0 3 BUBYEHHSI YpakeHHS HUPOK i MOHOKJIOHAb-
Hoi rammarmartii (International Kidney and Monoclonal
Gammopathy Research group) [1] Ta BimoOpaxkae marto-
JIOTIYHMIT CTaH, OOYMOBJIEHMII Tipoiidepalli€elo KIOHY
B-k7iTrH ab0 miazMaTUYHUX KJIITUH, 1110 HE TOCSITa€E Kpu-
TepiiB, HEOOXiMHUX JIJIS ITOYATKYy JIIKyBaHHS 3a OHKOreMa-
TOJIOTIYHUMM TTOKa3aHHSIMU, aJie TPOJYKY€E HeDPOTOKCHY-
HUIi MOHOKJIOH&JIbHUI IMyHOTJI00YJIiH, 110 MPU3BOAUTH
10 crielniyHOro ypaxKeHHsI HUPOK i3 HEYXUJIbHUM TIPO-

IpPEeCYBaHHSIM pPEHaJbHOI JUCOYHKINI Ta TOTipHICHHSIM
MPOTrHO3Yy XBOpoou [2].

[1ix moHOKIIOHATBEHOIO TaMMartiartieio (MI') po3ymioTh
HasBHICTb abepaHTHOTO KJIOHY B-xmiTmHHOI miHii mude-
PeHILIiIOBaHHS, IO IPOAYKYE MOJEKYJIy iMyHOIJIOOYJIiHY
(IT') abo ii yvacTunu [3].

KnoH — monyJisiiist KJITUH, 1110 BUHUKIIA 3 OTHI€ET KJTi-
TUHU-TIONIEPEIHNII, sIKa YCIaaKOBY€E BCi ii BJIACTUBOCTI,
y TOMY YHUCJIi 30aTHICTh MPOAYKYBaTM MOHOKJIOHAJIbHUM
napanpoteid. MOHOKJIOHaIbHUI OiJ1oK (MapanporeiH, abo
M-1ipoTeiH) MOXke MaTH MaTOJIOTiYHi BJaCTUBOCTI, 1110 pe-
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aJli3yI0OThCS PI3HUMMU LILISIXaMM, BKJIIOUYAIOYM JEMO3UIIiI0
B OpraHax i TKaHWHaxX, MPU3BOJSYU JO 1X MOIIKOJXEHHS.
KJtoHaJIbHI KJIITUHU MalOTh MOXJIUBICTb MPOAYKYBaTH I0-
BHOPO3MipHY MoJjiekyhy II" abo iioro yacTuHy (TiTbKU Jer-
kuii nanuor (JIJI) abo Tinbky BaxkKKU JaHIIOT). 3aIeKHO
Bin etany nucepeHilitoBaHHs B-KJTiTUH KJIOHAJIBHY TTPOJTi-
depatito MoxxHa po3ainuTu: 1) Ha JiMbounTapHy; 2) Jim-
dorutazMounTapHy; 3) mIa3MOKITUHHY [4—7].

Kutiniyni nposisu MI' moB’s13aHi: a) 3i 30UIbIIEHHSIM
OyXJIMHHOI Macu; 0) matoJjiorivnumu epexramu 1.

MoHoKI0OHa/IBHI raMmararii XapakKTepu3ylTbCs Ce-
KpeLli€l0 11iJIorT0 MOHOKJIOHAJBHOTO iMyHOIJIOOYJiHY abo
iioro pparMeHTy 3 nmomyJisiuii B-kiituH, aim@ouutapHoro
200 MIa3MOILMTAPHOTO MOXOMXKEeHHS. [HOI BUiIEeHU I MO-
HokJioHanbHUI 1" BignoBigae 3a MOIIKOIXKEHHS OpPraHiB,
MpOTe HAYaCTIllIe ypaXkaeTbCss HUPKA.

[upokuii cniekTp HedpomaTiii acollitoETbCS 3 MO-
HOKJIOHAJIbHUMU TraMmarartissMu, TIpoTe IepeBaxkHO
ypaxaroTbcs KJIyOOuku. 3a OCTaHHI TPU JECATUIITTS
CIIeKTp MoOHOKIOoHanbHUX II-3B’sa3aHmx HedpomaTiit
PO3ILIMPUBCS i3 BU3HAYEHHSIM HOBUX (pOpM, BKIIIOUAIO-
4y XBOpOOy BimKJameHHs Baxkux jgaHiioriB (XBBJI),
riaoMepyiomnatiio C3, TpoMOOTUYHY MiKpoaHTionaTiio Ta
npoiidepatuBHuii riaomepyiaoHedput (I'H) i3 Bigkia-
NEeHHSIMU JEeIMO03UTiB MOHOKJIOHAJIbHUX iMyHOTJI00YJIiHiB
(MIITHMII) [7-9]. CyyacHa knacudikallisi MOHOKJIO-
HaJbHUX TaMManariii peHaJbHOTO 3HAYCHHs IOJaHa B
Tabu. 1.

HupkoBi yckiiagHeHHs, MOB’s13aHi 3 MOHOKJIOHAIbHU-
mu 1T, 3a3BMyaii BAHUKAIOTh Y MALli€EHTIB i3 MJISIBUM Tepe-
06iroM reMaToJIOriYHUX MOpPYILIEHb, IO HE BIAMNOBINAIOTH
IaTHOCTUYHUM KPUTEPisIM CUMITOMATUYHOI MHOXKMUHHOIL
MiesloMu abo B-kiiTuHHOI JiMomMu Ta 3a3BUYAid MPOSIB-
JISIIOTHCS aHAJIOTIYHO MOHOKJIOHAJIbHI TaMManaTii HeBU-
3HayeHoro 3HaueHHs1 (MI'H3). Lle Bkasye Ha Te, 110 He-
(PPOTOKCUYHICTh BUHMKAE HE Yepe3 IIBUAKICTb CEKpelil
IT, o BimoOpaxkae IMyxJIMHHE HaBaHTaXK€HHSI, a, CKOpiIlle,
yepe3 BHYTPIIIHI MAaTOreHHI BJIACTUBOCTI CAMOIO MOHO-
kiaoHanbHOro IIT BuHsiTKOM € HedpomnaTisa 3 BigkiaaeH-
HSIM JIETKUX JIAHLIIOTiB, 1110 HE3MiHHO BUHUKAE B KOHTEKCTI
MHOKWHHOI Mi€JIOMHU BeJIMKOI Macu (pidiie — MaKporJjo-
OyniHeMii BaabaeHcTpema) Ta 3a3BMUail CyITPOBOIKYETHCS
XapakTepHUMU it Miesomu cunapomamu CRAB (C —
rinepkainbliiiemis (hypercalcemia), R — ypaxkeHHsT HUPOK
(renal insufficiency), A — aHeMist (anemia), B — ypaxkeHHst
Hupok (bone lesions) [11, 18].

Jani KJIiHIYHUX AOCIIKEeHb IIOA0 Pi3HUX TUIIIB 3a-
XBOPIOBaHb HUPOK, ITOB’sI3aHUX i3 MOHOKJIOHATbHUMU 1T
NIEMOHCTPYIOTb, 1110 MpUTHIYeHHs TokcnuHux II" 3a3Buyait
MIPU3BOAUTD 10 MOJIIIIIEHHS HUPKOBUX CUMIITOMIB, a iHO-
Ili 1 10 TIOBHOTO 3HUKHEHHS, SIKIIO JiKyBaHHSI po3noyare
IO PO3BUTKY HEOOOpOTHUX (PiOpo3HUX 3MiH [12].

Jlo HemaBHBLOTO Yacy uepe3 BiACYTHICTb KpUTepi-
iB CMMITOMATUYHOTO TE€MAaTOJOTIYHOTO 3aXBOPIOBAHHS
MalieHTH 3 MOHOKJIOHajJbHUMU II-acouiiioBaHuMU He-
(ponatisiMu yacTo 3a3HaBaJM TPYIHOILIB 3 OTPUMAaHHSIM

KnoH B-knituHu
Mna3amatnyHa KnituHa
B-nimcount
JNimcponnasmoumt

v

3nosKiCHUI KNOH
(6inbwa nyxnuHHa maca)

— MHOXWHHa mienoma (MM)

— XPOHi4yHMI nimdonerikos (XJ1J1)

— makpornobyniHemis BanbgeHctpema (MB)
— B-kniTuHHa nimgoma

| KniHi4Hi nposBun |

/\

v

He3nosKicHMI KNoH
(Mana nyxanHHa maca)

— MI" HeBUu3Ha4eHoro 3Ha4veHHs (MITH3)

— MOHOKIOHaNbHUM B-KNiTMHHWI nimdoum-
T03 (MBJ1)

— IgM-MI" HeBM3HA4YEHOro 3Ha4YEHHS

/\

| KniHi4Hi nposBu | | Bes kniHi4HMX nposBiB

Y !

MporpecyBaHHsa nyxnuHu || MporpecysaHHs MyXVHU +
echekTU NnapanpoTeiHy

HedpoToken4Hum HeTokcuyHuin ans
napanpoTeiH HUPOK napanpoTeiH

CRAB ¢ ¢
MDE YpaxeHHs1 HUPOK
JlimcbageHonaTis npy MM, XJ1J1, MB, MoHoKnoHanbHa ram- MIH3
CnneHomeranis B-kniTuHHIM nimdpomi, mManartisi peHasnbHOro IgM-MI'H3
AHewmis edeKkTn napanpoTeiny 3HaYeHHs MBIJ1
\d \4 Y \d
| KJIOH-OPIEHTOBAHE NIKYBAHHS | | Cnocrepexenns

PucyHok 1. MoHoknoHanbHa ramMmanarisl T1a ii K/iHi4Hi BapiaHTn
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BinnoBigHoi XiMioTeparii. [lToMiTHUI TTporpec y JiKyBaHHi
OyJI0 IOCSTHYTO 3 YBEAEHHSIM KOHIEMIii MOHOKJIOHAb-
HOI raMmariatii peHaJIbHOro 3Ha4eHHsI, sIka TUdepeHILitoe
KJIiHIYHI cUTYyallii po3BUTKY HedponaTiii, BUKJIMKAHUX He-
0e3MeYHMU HeBEJIMKUMU KJIOHaMUW B-KJTiTHH, Bif cuTya-
uii MI'H3, o He xapakTepusy€eThcsl OyIb-SIKUM MOIIKO-
IKEHHSIM OpraHiB-MillieHel [2].

HemonaBHo Oyin0 BBeZeHO TEpMiH «MOHOKJIOHAJb-
Ha raMMarmnarisi KiiHiuHoro 3HadeHHs» (MI'K3). MI'K3
OXOILTIOE BCi TUIM ypaxKeHb OpraHiB, BUKIMKAHUX MOHO-
kinoHanbHUMHU II, 110 MpoOAyKyIOThCS O€3CHUMIITOMHUMU
KJIOHaMU Manux B-kimiTuH, sKi He MalTb KpUTEPiiB I
XiMioTeparii, yepe3 mpsiMi (BiaKIaaeHHs B TKAHMHU) abo
HemnpsiMi MeXaHi3MHu, BKJIIOYAalOYM AaKTUBHICTb aBTOAH-
TUTiJI, YTBOPEHHSI IMyHHOIO0 KOMILJIEKCY ab0 aKTUBAILlilo
KoMmIuieMeHTy [11].

ITaTomopdonoriuna knacudikaiiist MI'P3-Hedpomnariii
pO3pi3HAE ypaxkeHHsS HUPOK (KIIyOOYKOBi ab0 TyOynoiH-
TepPCTHUIIiaJIbHI) 3a CKJIAJIOM BiIKJIa[IeHb Ta iX YIbTPaCTPyK-
TYpPHUM BUIOM. [JIOMEpYISIpHI TTOIIKOIKEHHS:

— TJIOMepyJIoIarii 0e3 MOHOKJIOHAIbHMX BinkiaameHb 1
(TpoMOOTMYHA MiKpoaHTiomaris Ta mioMmepynomnatis C3),
IpyU SIKUX MOHOKJIOHAJbHI iIMyHOIJIOOY/IiHM HEe BUKJIMKA-
I0Tb MOIIKO/KEHHS 1IJIIXOM CBOTO BiKJIAJAE€HHS, a, CKO-
pillie, aKTUBI3YIOTh aJIbTEPHATUBHUI 1IUIIX KOMITJIEMEHTY;

— IJIOMepyJIoIarii 3 opraHi30BaHUMU MOHOKJIOHAJIb-
HuMmu BigkinaneHHsmu I, Bkmovaroun I aminoinos, imy-
HotakToinHuii ['H ta kpiorsodyninemiynuit 'H;

— TJIOMEPYJISIPHI 3aXBOPIOBAHHS 3 HEOPraHi30BaHUMU
MOHOKJIOHaTbHUMU [T, TiepeBaxkHO TIpeacTaBleHi MOHO-
KJIoHaNIBHUM BinknananHsaMm I tuny Panpanna (MIDD),
10 PO3AUISIETHCS Ha XBOPOOY BiIKJIaIeHHST JIETKUX JTaHIII0-
riB (XBJLJI), xBopoOy BigKiIameHHSI BaXKKWUX JIAHIIIOTIB Ta
XBOPOOY JIETKMX Ta BaxXKUX JaHIoriB. [IpomidepatuBHmit
riioMmepynoHedput (I'H) 3 BinknageHHSIMU I€TIO3UTIB MO-
HOKJIOHaJAbHUX iMyHornoo0yaiHiB (ITTHMIJL) € octanHiM
OIMMCAaHWUM TUIIOM Y LIili TPyTIi.

[IponicdepatuBHuil riioMepynoHedpUT i3 BiaKIageH-
HSIMU JI€TIO3UTIiB MOHOKJIOHAJbHUX iMYHOIJIOOYJIiHIB —
HEIIOJaBHO OMMCaHe 3aXBOPIOBAHHS Y CMIEKTPi MOHOKJIO-
HaJIbHOI raMMaraTii peHaJabHOro 3HaueHHsl. [1aToyoriyuHui
Mpolec 0OMEXYEThCSI HUPKAMU 1 TIPOSIBIISIETHCS XPOHiY-
HOIO XBOPO0OOIO KJIYyOOUKiB, MOPYHIEHHSIM (DYHKIIiT HUPOK
Ta abOyMiHypi€to, iHOMI HeppoTuuHOTO piBHA [13].

Mopdomoriuno TITHMIJI xapakTepusyeTbcst Iiepe-
BaxkHO MemOpaHo-TipodidpepatuBauM ['H, pimme 3ycrtpi-
yaThesl eHmokamiursipHuii ['H, mesaHriomposidepaTuB-
nuit 'H ta atunosuit Mem6pano3Hnuii I'H [8, 9].

III'HMI/I € pinkicHUM 3aXBOPIOBaHHSIM, SIKE€ MIEPEBaXK-
HO OMMCYETHCS Y MPeACTaBHUKIB €BPOINEOIAHOI pacu, 0e3

Tabnuys 1

Knacwudikauis Tun/npupopaa BigknageHb

Cknap genosuuin/

Tun Hedoponarii BiOKNaAEHb

MikpoTy6ynsapHi Bigkna-
OeHHs

YpaxKeHHs HUPOK i3 Ae-
nosuLieto opraHisoBaHmx
iMyHOrnoo6yniHis

IgG (IgG3++)
IgA, IgM
(k>A)

Kpiorno6yniHemia 1-ro tuny

IgM anti-IlgG
IgA anti-IgG
IgG anti-IgG
(x>A)

Kpiorno6yniHemis 2-ro tuny

IgG1, IgG2, IgG3

IMyHOTakTOigHun MH (x> %)

®Di6punapHi BigknageHHs
(mo3uTMBHI Npn 3a6apBneH-
Hi KOHFO YepBOHMM)

Jerki naHutoru (A > x)

Awminoinos Baxki naHutoru (y1, v4, o)

KpucTtaniyHi (Crystalline)

CuHgpom dDaHKoHI TNerki naHutorn (k > A)

Ty6ynsipHa HedpponaTis Jerki naHutoru (x = A)

XBJ Jlerki naHuoru (x > A)
I3 BigknapgaHHam II" Tuny -
Panganna XBBJ1 Baxki naHutoru (y > o)
LHCDD Jlerki Ta BaXkki naHuorm
YpaxeHHs HUPOK i3 Aeno- . .
3ULLIEI0 HeopraHi3oBaHMxX MakpornoGyninemisi Banb- IgM
iMyHOrnoo6yniHis AcHcTpema
Non-Randall amorphous 19G (I9G3++, k> 1)
deposits
MAOrHMIA IgM, IgA
TinbkW nerki naHuru
MmomepynoHedput C3,
Amorphous C3 deposits DDD (dense deposit C3
YpaxeHHsa HUPOK 6e3 ferno- disease)

3uyii 1M
Bes penosuii (Tpom60TNY-

Ha MiKpoaHrionarisi)

ATNOBUI reMOnNITUYHNIA
YPEMIYHWIA CUHOPOM
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reHaepHux BinMiHHOCTei. YacToTa MOP(hOJIOriUHUX BEPU-
dikaniit konmuBaeTbes Bim 0,17 mo 3,7 % [8, 14], mo y BiciMm
pasiB HUXKYE, HIXK MPU aMiIoi03i 3 BIAKJIAJEHHSIM iIMyHO-
IOOYIMiHIB Jlerkux JaHioriB (AL), i y nBa pa3u Huxue,
Hix npu II" Tuny Panmamna (Randall-type monoclonal Ig
deposition disease, MIDD) [15]. CepenHiit Bik Ha MOMEHT
3aXBOPIOBAHHSI CTAHOBUTbL 55 POKIB, ajie XBOpoba Moxke
BUHUKHYTU B OyIb-sKoMy Billi. banusbko 20 % mauieHTiB
crapuri Big 70 pokiB. Y manieHTiB BikoM moHan 20 pokiB
yactora [ITHMIJI nipu Giomncii ouiHooeTsest B 0,8 %, me-
pPeBaxkHO CIIOCTEPiraloThCsi MOHOTUITHI BinkiageHHsa I1gG3
[16].

IITHMIJI y 6inbiiocTi BUNAAKIB € BUKITIOUHO HUPKO-
BUM 3aXBOPIOBAHHSIM, 6€3 €eKCTPAHUPKOBUX YPAXKEHb, i3 [1e-
nosuiiero MoHOoTUITHUM [T B kimy6oukax. Hupkosi mposiBu
HecrielM@iuHi Ta pi3HOro CTymneHsl BupaxeHocTi [8, 17].
Ha MomMeHT Giorcii mpoTeinypist 3a3BMuaii mocTiiiHa, cKia-
JAETHCS TIEPEBAXKHO 3 AIbOYMiHY Ta CTAHOBUTH > 3 T/m00Y
y 70 % nanieHTiB. Maiixe TOJIOBMHA TAlli€EHTIB MAlOTh He-
dpotrunuUit cuaapoMm, a'y 60 % BU3HAYAETHCS MUDY3IHUN
HaOpsk. [emarypist, iHOOI MaKpOCKOITiYHA, BUSIBISIETHCS
y 80 % Bunankis. [IBi TpeTUHM TMALli€HTIB MalOTb HUPKOBY
HEIOCTaTHICTD, i3 BUXigHOoIO cepeanboio IIIK® 36 mi/xB/
1,73 M2, < 10 % xBopMX MOTPeOYIOTh Mializy Ha MOMEHT
BCTaHOBJIEHHSs aiarHo3y [8]. IBuako nporpecytounii T'H
€ PiAKICHMM Ta BKa3ye Ha TSKKi eHIOKaMiIsSIpHi Ta eKCTpa-
KanisipHi npostipepaTUBHI ypaskeHHSI.

KAiHiYHMIM BUNOAOK
Me3aHrionpoAipepaTMBHoro
FAOMGpYAOHe(prITY 3 Aeno3nTtamm
MOHOKAOHAABHUX iIMYHOTAOGYAIHIB
INamienTka O., 35 pokiB, 3BepHYy/Iach Ha KOHCYJIBTALIiIO
3i ckapraMm Ha TnepudepudHi HaOpsSKU, BUPaXKeHy cliad-
KiCTh, 3aAUILKY, 3HVKEHHSI TeMITy Iiype3y, MiIBUILEHHS
aprepiajibHOTo TUCKY. BBaxae cebe xBopoto 3 ceprHs 2019
POKY, KOJIM ITiC/Isl MePEOXOJOMKEeHHS 3’SIBUIMCH O3HAKU
uuctuty. JlikyBanacss aMOy1aTopHO B Jlikapsi-ypoJiora, i3
MO3WTUBHOIO JIMHAMIKOI. 3 BEpecHs 3’SIBWJIMCSI HAOPSIKU
TOMIJIOK, $IKi IIBUAKO IMOIIMPIOBATIKCS 1O BCiX KiHIliBKAaX.
Byna rocniranizoBana no Inctutyry reparii imeni JI.'T. Ma-
soi 17.10.2019, ne micasa oOcTeskeHHST BCTAHOBJICHUIA JTia-
THO3 «TrOCTpuii riomepyioHedput. Hedbpornunuii cuH-
npom». [Ipr3HavyeHo JTiKyBaHHS: MiKOoheHOoIaTy MO(ETHI

2 rpamu 3 21.10.2019. Ha T1i Tepamnii 6i10K y cedi 3HU3UB-
csa 39 no 1 r/a. TalieHTKa KOHCYJAbTOBAaHA TeMaTOJOTOM
(TpoBeieHa CTepHalbHA IYHKIisI, JAaHi 3a MieJaoMmy Bia-
cyTHi), 6inok beHc-JIxoHca B ceui +++. [1pu nuHamiv-
HOMY CITOCTEPEXEHHi CTaH TMalliEHTKU OyB CTaOiTbHUM,
npoteinypis 1—1,5 r/no0y. JlonatkoBo Oysio NMpU3HAUYEHO
METWJITIPEAHI30JI0H 8 MT, i3 TO3UTUBHUM e(eKTOM, JI0 T10-
BHOI JIiKBigalii mporeinypii. Yepes 3 micsiri micist BimMiHI
METWITIPEIHI30JIOHY CTaBCS PELIMINB 3aXBOPIOBAHHS, CTAH
MOTipIIyBaBCsI, HAPOCTAaB HAOPSIKOBUI CHMHIAPOM, IOTip-
HIEHHST KOHTPOJTIO apTepiaIbHOTO TUCKY, 3HKEHHS TEMITY
Niypesy, y 3B’SI3KY 3 UMM 3BE€pHYJ1ach Ha KOHCYJIbTAlIilo.

3 aHaMHe3y BiIOMO: Yy Mali€eHTKU y 12 pokiB OyB Bu-
BMX Ta30CTETHOBOT'O CYIJIo0a, Mic/si 4YOro NialrHOCTOBaHUI
KOKCapTpo3, SIKMI YCKJIaJIHUBCS aCENTUYHUM HEKPO30M,
110 3aT0I0BaBCs YITPOJOBXK 2 POKiB; OMiKoBa xBopoba (36 %
Tina) y 9-piuHOMY Billi.

O0’eKTMBHO: CTaH MAlliEHTKU CEPEeIHbOI TIXKKOCTI.
Ilkipa 6miga, micnsionikosi mpamu. HaOpsikoBuii cuH-
IPOM — BEpXHi Ta HIKHI KiHIIBKU, TYJIyO, XKUBIT, Tigpo-
Topakc. OuiHKa IMOKa3HUKIB XUTTEMISUILHOCTI: apTepiaib-
Huii Trck 150/90 mm pr.ct., YCC 100/xBununy, YAP 22/
XBUIMHY. [lanbrnatopHo — y mpaBiil 3MyXBUHHINA TiISHIL
MMaJIbITyETHCS HUPKA, TOMipHO OOJIicHAa.

JaHi o0CTeXXeHHs 10 JTiKyBaHHSI HaBeIeHi B Ta0JI. 2.

[MauieHTui npoBeneHa HepoOiomcis.

[Tpu maToMopdoJoriYHOMY IOCTiIKEHHi BUSBJIEHO: Y
GionTaTax HUPKU 10 12 KIIyOOUKiB, BOHU Pi3HOTO pO3Mipy,
OKpeMi 30iJbIIeHi 3a paXyHOK sIK nudy3HOI npomideparii
Me3aHTiaJlbHUX KJIITUH, HAOpsIKy Ta CErMEeHTapHOI Ipo-
Jidepanii eHmoTeTAIbHUX KIIITUH, Tak i (HiOpMHOITHUX
3MiH, B iHIIMX KIyOOUYKaX — HepiBHOMIpHA (IIepeBaKHO
BiI c71a0KO 10 MMOMIpHO BHpaxkeHoil) Ipoidpepaliis Me3aH-
riaIbHUX KJITUH, CETMEHTApHO — HAOpsSK €HIOTesialb-
HUX KJIITMH, YaCTMHA KaNiUISIpHUX TeTeb iH(iIbTpoBaHa
MOHOLIMTAMU, HEPIBHOMIPDHO BUpPaXeHe 30iJbLIECHHS Me-
3aHTiaJIbHOIO MAaTPUKCY, B OKPEeMUX KJIyOOUYKax HEBEJMKi
TISTHKY CETMEHTApHOTO CKJIepOo3y, sIKi MaloTh TEHACHIIiI0
JIO HOZLYJISIPHOTO XapakTepy (puc. 2).

Y yacTuHi KaniJIipHUX MeTe/b HA0OPSIK, Yy BCiX KIIyOOU-
Kax HEpiBHOMipHE, Pi3HOTO CTYITEHST BUPAXKEHOCTi TTOTOB-
IIEeHHS, Y YaCTWHI KJIyOOUYKiB pPO3IIEIICHHS 0a3ajbHUX
MeMOpaH KamiisipiB, oKpeMi KarlliJisapHi TeTIi mpakKTUYHO
HEe 3MiHEHi, TOYKOBi 3pOIICHHS NepudepruIHMX Kaili-

Tabnuys 2. Pesynbrat o6CTEXEHb [0 NiKyBaHHS

lNMoka3HuK (KpoB) Pesynbtar Moka3Huk (ce4a) Pesynbrat
KpeaTuHiH 42,1 MKMoOnb/N Ho6osa npoTeiHypis 3,5 r/poby
LLK® (CKD-EPI) 127 mn/xs/1,73 M2 Anb6yMmiHypis 1000 mr/r
CeyoBuHa 4,0 mmonb/n Jenkountn 3-5y noni 3opy
CeyvoBa kucnorta 174,3 Mkmonb/n EputpoumnTtn 0-1y noni 3opy
3aranbHuin 6inok 44,4 r/n Lnningpwm BigcyTHi
Anb6yMiH 16,15 r/n Enitenin nnacknin HeBenuka KinbkicTb
Anb6yMmiH 19,8 % Coni Hemae
LLIOE 13 mm/rop, NMnToma Bara 1010
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JISIpPHUX MeTenb i3 Karcynow boymeHa, y 7 Kiyboukax —
Y3/I0BX BChOTO MEpUMETpPa; B MPocTopi Karcyau boymeHa
YacTUHU KyOOuKiB OiKOBi Macu, (piOpUH, HEpiBHOMIpHO
BUpaXeHE TMOTOBIIEHHS 0a3aJibHOI MeMOpaHU Karcyiau
Boymena, B okpeMux KJyboukax BUpaxKeHe 3a paxyHOK
ckyepo3sy (puc. 3).

Y KaHajblsgX pi3KO BUPAXEHi NereHepaTWBHI 3MiHU
(32 TUTIOM 3€PHUCTOI, BAKYOJbHOI, HA OKPEMUX JUISTHKAX
riaJliHOBO-KparjiMHHOI AUCTpodii), HEKPO3 TPyn KIITUH
eTiTeNilo, OIITHKY aTpodii eImiTenio 3 MOTOBIIEHHSIM Ty-
OynsipHOi 6asanbHOI MeMOpaHu (10 10 % 06’eMy Gionrarty).
Y npocTopi KaHaNIbIIiB — OiIKOBI Macu, 3/IyIIEHUI eIliTe-

’ i i 2 R = : . 5
PucyHok 2. Y kny604Ky HepiBHOMIpHa c/i1abko
BUpaXkeHa npoJsiighepaujis me3aHrianbHUX KJiTUH,
Habpsik eHBoTeNiaNbHNUX KJiTUH, CerMeHTapHa
iHgbinbTPaLis MOHOLUMUTaMU KaninspHUX netesb,
AiNsHKN cerMeHTapHoro Me3aHriaZlbHoro cksepo3sy,
BUpaxKeHi fereHepaTnBHIi 3MiHW B eniTenii KaHanbyis,
Habpsik ctpoMu. 3a6apBJIeHHS reMaToOKCUITIHOM Ta
€03UHOM, 36isbLUeHHs X200

-

C D

adlr : oo ) 19 A5
PucyHok 3. Y KaninspHux netnsix Habpsik,
HepiBHOMipHe NMOoTOBLEHHS, CerMeHTapHe
poa3LyenseHHs1 6a3anbHUX MemMbpaH Kaninspis,
TOYKOBI 3pOLYEeHHS neprughepndHUX KaninsapHUxX
neresb i3 karicynor boymeHa, HepiBHOMIpHe
noroBLYeHHS 6a3anbHoi MembpaHu kancynn boymeHa,
BUpaxKeHi gereHepaTnBHIi 3MiH1 B eniTenii KaHanbyis.
PAS-peakuisi, 36inbLueHHs X200

JIiiA, MPOCBIT YaCTUHU KAHAJIBLIIB Pi3KO 3MEHIIICHUI Ta/ab0
BIICYTHill 32 paXyHOK BUPaKeHUX AereHepaTUBHUX 3MiH B
emirenii (puc. 1, 2). Y crpomi — HaOpsIK, AUISHKA iHTEp-
cTULiaIbHOTO (hiOPO3Y, y TOMY YMCJIi il MEpUBACKYISIPHOTO
(mo 10 % 06’emy GiomTaTy), BOTHUINEBI JTiMoricTionuTap-
Hi KJIITUHHI iHQinbTpaTH. Y cyamHax pi3HOro Kajaiopy —
TMOTOBIIEHHST CTIHKM 3a paXyHOK JMCMYKOIIO3y, B OKpe-
MUX — o3HaKu (pidpuHoinHOTO HeKpOo3y. [1pu 3abapBaeHHI
KOHTO YepBOHMUM HeTaTMBHA peakiiist (puc. 4).
ImyHoricToxiMiune mocmimkeHnHs: nerosutu IgA (me-
peBaxkanHs) (puc. 5), IgG, IgM, C3: y kiyboukax He-
PiBHOMIpHi CerMeHTapHi IpaHyJ/IsIpHi AEMO3UTH B ME3aHTi-
aJIbHIil 30Hi, Y300BX €HAOTeNil0 KamiisapiB Big + g0 ++,
Y CTPOMi MixX KaHaJIbIISIMU; Y TIEPUTYOYISIPHUX KaITiisipax
JIETIO3UTIB Bif + 10 ++, B eniTes1ii YaCTUHU KaHaJIbLIiB Ae-
IO3UTH Y BUTJISIA 3epHUCTOCTI Bix + no ++. Clq: HeraTtus-
Ha excrpecis. CD20 (B-aimdbonuTn): BiacyTHi MO3UTUBHI

PucyHok 4. HeratuBHa peakuisi B Kiiy6o4Kax, y CTPOMi,
cyanHax. 3a6apBrieHHs1 KOHIO YepBOHUM, 36i/bLUEHHS
x100

%’*\ e >&/“-

MCYHOK 5. Y Knly604Ky cerMeHTapHi rpaHynsipHi
Aeno3nTu B Me3aHriasibHivi 30Hi, y340BX eHhoTesio
Kaninspie 4o ++, y CTPOMI MiX KaHanbysmu; y
nepuTyeynsapHUX Kaninspax Aeno3nTis Big + 4O ++,
B enlitenii YacTUHN KaHanbyiB Aerno3nTn y BUrnsagi
3epHUCTOCTI Ao +. IMyHoricToximiyHe gocnigXXeHHs1 4o

IgA, 36inbLueHHs X200
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B-nimpouuT. AA-amijioin: HeraTMBHA €KCIIPECis B KITy-
0OOouKax, CTiIHKaX CyIuH, CTPOMIi.

Jlerki aHIOrd iMyHOTJI00YJTiHY THITY K Ta A: 1€MO3K-
TU K-JIETKUX JIAHIIOTIB iMyHOTJI00yJTiHy (epeBakaHHs): y
KJTybOUKax cerMeHTapHi rpaHyJIIpHi TEMTO3UTH B3IOBX Ka-
MISIPHUX TIETeJIb Bill + 10 ++, B OKpeMUX MOTOBILIEHUX Ka-
MUISIPHUX TIETJISIX 10 +++, IeMo3uTH B Me3aHTiabHiil 30Hi
Bim + mo ++, BOTHUILIEBO JEIIO3UTHA B CTPOMI B IEPUTYOY-
JIIPHUX KalTiJisgpax Big + oo ++, B ermiTesii KaHaJIbIIiB Ie-
MMO3UTH Y BUTJISIAI 36pHUCTOCTI Bix ++ g0 +++ (puc. 6, 7).

ITaTomopdomoriuamii  miarHo3: MesaHriornposidepa-
TUBHUI riioMepyioHedpuT (i3 mepeBakaHHSIM ACTO3UTIB
IgA, menmow wmipow IgG, IgM, C3-dpaxkiii kKomruie-
MEHTY) 3 BUPAXXEHUM TYOYJSIPHUM Ta CJ1abKO BUPAXKEHUM

iHTepCTULiaIbHUM KOMIIOHEHTOM, SIKMi moTpedye aude-
PeHIIiaJIbHOI iarHOCTUKM IIOAO 3MiH y HUpPKax IMpu He-
aMiJIOINHIA ¢opMi BiIKJIageHHSI MOHOKJIOHAJIbHUX iMY-
HOTOOYiHIB — xBopo6i sierkux JyaxioriB (Ligh Chain
Deposition Disease), sika BXOOuTh 00 YUCIIa XBOPOO i3
MOHOKJIOHAJIBHOIO JIeTT03U1i€t0 iMmyHorooyniHiB (MIDD,
Monoclonal Immunoglobulin Deposition Disease).

Cryninps xpomnizamii (Sethi et al., 2017) — CG 2 (mild
chronic changes, 2 6ann): riomepynockiepos (GS) 0, iH-
tepcTulianbHuii piopos (ID) 1, TybyasipHa atpodist (TA)
1, aptepionockiepos (CV) 0.

Ilicnsgs orpumaHHS naHuUX Hedpobiomncii 10IaTKOBO
MpU3HAUYEHO BU3HAUEHHSI MapamnpoTeiHy B KpoBi i cedi
(Tabm. 3).

Tabnuys 3. BusHa4eHHs napanpoTeiHy B KpoBi Ta cedYi 4o NiKyBaHHSs

MNMokasHuk Pesynbrar PechepeHTHi 3Ha4eHHsA
Kpos
IgA, r/n 3,51 0,7-4,0
IgM, r/n 2,24 0,4-2,3
19G, r/n 6,68 7,0
BinbHi nerki naHutoru imyHorno6yni-
HiB TMNy Kanna, r/n 4,82 1,38-3,75
BinbHi nerki naHutorn imyHornooéyini-
HiB TMNy namoéga, r/n 3,12 0,9-2,42
CniBBigHoLUeHHs Kanna/naména
Ceuva
BinbHi nerki naHutoru imyHornoo6yri-
HiB TNy Kanna [M03NTMBHO +++ HeratusHo
BinbHi nerki naHutoru imyHorno6yni-
HiB TUNY NSM6aa [MO3UTUBHO ++++ HeratusHo

»

PucyHoK 6. Y Knyb6o4kax cerMeHTapHi rpaHynspHi
Aerno3nTu B3A0BX KaninspHux netesb Bif + 40
++, B OKPeMUX MOTOBLUEHUX KanifisipHUX neTsisix

A0 ++, OKpPeMi eno3nTy B Me3aHriasbHiv 30Hi o

+, Y CTPOMi B NepuTybynsapHUX Kaninspax go +, B
enitenii KaHanbyiB 4eNO3UTHN Y BUITISIAI 3€PHUCTOCTI
A0 ++. ImyHoricToximidHe gocnifgXeHHs1 4O \-Nerkux

JNlaHyoriB iMyHOrno6yniHy, 36inbLieHHs x200

Lemce

PucyHOK 7. Y Kniyb6o4Kkax cermMeHTapHi rpaHynspHi
Aerno3nTn B3[0BX KaninsipHux rnetesb [o ++, B
OKpEeMux rnoToBLUEHUX KaniNIAPHNUX NeTIAX JO +++,
Aerno3nTn B Me3aHriasbHivi 30Hi 4O ++, y CTPOMI
B NepuUTy6YNSiPHUX Kaninsapax go ++, B eniresii
KaHasnbUiB [erno3uTy y BUrNAhi 3epHUCTOCTI 4o
+++. IMyHOricToximiyHe gocnigXeHHs Ao K-JIerkux

JNlaHyroriB iMyHorno6yniHy, 36inbLueHHs <400
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Tabnuys 4. AQuHamika nabopaTopHUX NoKa3HUKIB Ha TJ1i Tepartii

Mokas3Huk 1- Micsiub 2-1 micaub 3-1 micsaub

Kpos

KpeaTuHiH, MKMonb/n 55,9 54,3 65,2

LLUK® (CKD-EPI), mn/xs/1,73 m2 127 128 121

Ce4oBuHa 3,2 2,4 2,7

CeyoBa kucnora, MKMOsb/Mn 161,8 155,9 133,6

3aranbHun 6inok, r/n 46,6 60,9 70,4

AnbBYMiH, r/n 19,2 29,4 429

AnbOYyMiH, % 34,9 41,3 60,7

LLIOE 13 12 17

J11 Tvny nam6épa 2,12 He 3HarpeHo He 3HanpgeHo

JUT Tmny kanna 3,87 He 3HanpeHo He 3HangeHo
Ceua

[o6oBa npoTeiHypis, r/noby 1 0,044 MeHwwe 0,03

Anb6yMmiHypisi, Mr/r 567,8 221,4 21,9

JI1 tvny nam6pa ++ He 3HanpgeHo He 3HanpgeHo

J11 Tvny kanna ++ He 3HarpeHo He 3HanpgeHo

BpaxoByrouu naHi o0cTexeHb, OyB yCTAHOBJIEHUI [lia-
rHo3: XXH I cr.: Me3anTrionpoidepaTUBHUI TJIOMEPYJIO-
Hedpur (IgA, IgM, IgG) i3 nerno3utaMu MOHOKJIOHATBHUX
imyHornoOyniHiB (JIJI Tuny nsiM6aa Ta karnna). Hedporna-
HUI cuHApoM. XBOpoOa JeTKMX JTaHIIIOTiB.

JlonatkoBO peKOMEeHII0BaHa KOHCYJBTAllisl TeMaToJIo-
ra, KOHCYJIbTallis Kapaiojora (i3 MeTOI0 BUKJIIOUeHHST ypa-
JKEHHSI Ceplis).

ITpu3HaueHa Teparis: METUINPEIHI30I0H 48 Mr/mno0y;
nyJbc-Tepanis uukiaodocdamigom 1 r/micsib, Ne 3, aue-
TWICAJILIMIIOBA KKUCJIoTa 75 Mr/mo0y, BaicaptaH 40 mr, To-
pacemin 10 mr/mo0y.

Ha T7i Tepanii cTaH nmaui€eHTKM 3 MO3UTUBHOIO TMHA-
Mikoto. [loBHMIT perpec HAaOPSIKOBOTO CUHIPOMY, apTepi-
aJIbHUI TUCK CTaOimbHU, He nepeBuliye 120/80 MM pT.CT.
JnHaMika 1abopaTopHUX TTOKA3HUKIB Mi/ Yyac Tepartii mo-
naHa B Ta0i. 4. [lamieHTKa KOHCY/IbTOBaHA Kap/ioJIoroM,
ypaxxeHHs ceplisi BukioueHe. KoHcynprailisi remarosora:
XBOpOOa JIeTKMX JaHIoTiB. PekoMeHmoBaHO: TpemaHo0io-
ICis KiCTKOBOTO MO3KY, peKTaJibHa OioICis, mpoTe Bpa-
XOBYIOUM, IO MAalliEHTKAa OTPUMYE Teparilo, pe3yabTaTu
MOXYTb OyTH He iHhopMmaTuBHUMU. KOHTpoJb mapampo-
TeIHy KPOBi Ta cedi B AMHaMilli Teparii. Ax Tepamis (Imicist
OTPMMAHHS1 PE3YJIbTATIB JOCIIKEHHS) MOXYTb OyTH pO3-
JISIHYTI: 60pTe3oMi0, iMyHOoMonmyaaTopHi jgiku, BAXT +
ATTCK.

BucHOBKMU

1. MoHOKJIOHaJIbHA TaMMaraTisi peHaJIbHOIO 3HA4YeH-
HS — 1le He CaMOCTiliHe 3aXBOPIOBaHHS HUPOK, HE XpO-
HIYHMIT TTIOMepYTOHePUT, a CTaH, MPU IKOMY YpaskeHHsI
HUPOK BTOPUHHE II0I0 KJIOHAIbHOI B-KiIiTMHHOI mpoJti-
deparii. Inmmmu cnosamu, MI'P3 — nepenmnyxinHHe 3a-

XBOPIOBaHHS B TTOEAHAHHI 3 XpPOHIUHOIO XBOPOOOIO HUPOK,
1[0 TTOTpeOy€e HeTaitHOro MOYaTKy JIiKyBaHHSI.

2. IlpomidpepaTuBHMIT TIIOMEPYIOHEeDPUT i3 BimKiTa-
NIEHHSIMU  JIETIO3UTIB  MOHOKJIOHAJIbHUX iMYHOIJIOOYITi-
HiB — HEUIONAaBHO OIMCAaHE 3aXBOPIOBAHHS y CIEKTpPi
MOHOKJIOHAJIBHOI TraMMaliaTii peHaJbHOrO 3Ha4YeHHS.
[NaTonoriynmii mpoiec 0OMEXYETbCS HUPKAMM i TIPOSIB-
JISIETBCSI XPOHIYHOIO XBOPO0OOIO KIIyOOUKiB, MOPYIIEHHSIM
(¢YHKIIII HUPOK Ta aJbOyMiHypi€lo, iHOMI HeDPOTUIHOIO
piBHs. JliarHOocTMKa MOHOKJIOHanbHMX II'-acouiiioBaHux
HedpoIariii YacTo 3a3HA€ TPYAHOIIIIB, Y 3B’SI3KY 3 UMM He-
¢pobiorcis BupiliagabHa y BCTAHOBJIEHHI JiarHO3Y.

3. CaMe MyJIBTUAMCUMIUTIHADHUI TTiaXia, KOMaHIHA
poboTa remMaTtosoriB, MopdoJoTiB Ta HedpOJIOTiB 3a0e3-
MEeYnTh HAWKpallli MPOTrHO3U, Y TOMY YMCIIi i HUPKOBI, Ta
JTIO3BOJIUTH 3aITO0ITTH TTPOTPECYBaHHIO XPOHIUHOI XBOPOOU
HUPOK /10 TePMiHATBHUX CTaJIii.

Konduikr iHnTepeciB. ABropu 3asBISIIOTH IIPO BiICYT-
HiCTb KOH(JIIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLIi CTATTi.
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Mesangial proliferative glomerulonephritis with monoclonal immunoglobulin deposits:
why nephrobiopsy is crucial

Abstract. Proliferative glomerulonephritis (GN) with monoclo-
nal immunoglobulin deposits (PGNMIDs) is a recently described
entity among the spectrum of monoclonal gammopathy of renal
significance (MGRS). The disease is renal limited and manifests
in chronic glomerular disease, altered renal function and albumi-
nuria, sometimes in the nephrotic range. Acute nephritic syndrome
is rare. Until recently, in the absence of criteria for symptomatic
haematological disease, patients with monoclonal Ig-related ne-
phropathies often experienced difficulties in getting appropriate
chemotherapy. Noticeable progress in management was achieved
with the introduction of the concept of monoclonal gammopa-
thy of renal significance, which distinguishes the situation of ne-
phropathies induced by dangerous small B-cell clones from that of
monoclonal gammopathy of undetermined significance (MGUS)

that does not feature any end-organ damage. Monoclonal gam-
mapathy of renal significance is not an independent kidney disease,
not “chronic glomerulonephritis”, but a condition in which kidney
damage is secondary to clonal B-cell proliferation. In other words,
MGRS is a precancerous disease combined with chronic kidney
disease that requires immediate treatment. Renal prognosis is poor,
with progression to end stage renal disease in 25 % of patients wi-
thin 30 months and frequent early recurrence on the renal allograft.
However, recent studies indicate that clone-targeted chemotherapy
may significantly improve renal outcomes, opening future perspec-
tives for the management of this rare disease.

Keywords: mesangial proliferative glomerulonephritis; monoclo-
nal gammopathy of renal significance; light chain disease; kappa
light chains; lambda light chains; nephrobiopsy
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Abstract. Oxidative stress is a phenomenon caused by an imbalance of peroxide homeostasis. The
concept of oxidative stress was infroduced in 1985 and has a clear connection with redox chemistry. The
article provides a detailed description of molecular redox switches that control the response to oxidative
stress. Four levels of protection of the cell by enzymatic antioxidants from the action of reactive oxygen
species are described. It has been shown that antioxidant enzymes play a major role in antioxidant
protection rather than low molecular weight antioxidant compounds. Four stages of lipid peroxidation are
considered. Oxidative stress plays an important role in the pathogenesis of chronic kidney disease. Uraemia
increases oxidative stress. Mitochondrial dysfunction is the mostimportant cause of oxidative stress in acute
and chronic kidney disease. The effect of molecular stress on the kidneys and the course of chronic kidney
disease is described. Some information is presented in the form of tables for the readers’ convenience.

Keywords: oxidative stress, nitrosative stress; carboxyl stress; chronic kidney disease, diabetic nephropa-

thy, reactive oxygen species; hydrogen peroxide; superoxide dismutase, catalase; review

Oxidative stress is a process of damage by reactive oxy-
gen species (ROS) to the tissues and organs at the cellular
level, which occurs as a result of imbalance of peroxide ho-
meostasis [1, 2].

This process can be the result of both a lack of antioxi-
dant protection (AOP) caused by disruption of endogenous
antioxidant production, and the formation of excessive
amounts of free radicals (FR) [1].

Free radical is a molecule or a part of it that has an unpaired
electron in an outer atomic or molecular orbit. FR can be neu-
tral or charged — the so-called ion radicals [2]. ROS initiate
free radical oxidation (FRO), one of the fundamental processes
that ensure the normal functioning of any organism [1].

The Mitochondrial Free Radical Theory of Aging sug-
gests that mitochondria are both the primary sources of ROS
and the primary targets for ROS. Mitochondrial damage is a
sign of several aging phenotypes, while the accumulation of
mitochondrial DNA deletions induces primary mitochon-
drial damage by accelerating aging. Mitochondrial AOP has
a positive effect on life expectancy and mitigates the changes
associated with aging [3—S8].

ROS are constantly formed in the oxidation process
the main source of which is oxidoreductase and autooxida-
tion of low molecular weight substances such as catecho-
lamines [9].

ROS include radicals such as superoxide anion (O, "),
hydroxyl radical (HO"), nitric oxide (NO"), etc., and non-
radical molecules with high reactivity: hydrogen peroxide
(H,0,), singlet oxygen ('O,), ozone (O,), hypohaloids
(HOCI1, HOCI, HOBr, HOI, HOSCN), and others (Ta-
ble 1). These are small molecules that have high reactivity
due to the presence of an unpaired electron at the external
electronic level [1, 2, 10, 11].

The primary oxidant is oxygen [11]. Molecular oxygen in
the ground state has two unpaired electrons in the outer orbit
with the same spin quantum numbers (biradical). Oxidation
of any substance by an oxygen molecule is accompanied by
filling its outer orbit with a pair of electrons that have parallel
spins. This limits the reactivity of molecular oxygen, spin in-
hibition, so the oxidation processes are relatively slow [12, 13].

In the reactions of metabolism with O,, a primary radi-
cal is formed — the superoxide anion. The sources for its
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formation are enzymes such as nicotinamide adenine di-
nucleotide phosphate (reduced form) (NADPH) oxidase,
lipoxygenase, and cyclooxygenase (enzymes of the arachi-
donic acid cascade), components of the respiratory chain of
mitochondria, and electron-transporting smooth endoplas-
mic reticulum, xanthine oxidase, when involved in purine
catabolism, etc. (Table 2) [11].

Also, the source of superoxide anion can be non-enzy-
matic processes such as autooxidation of cyclic unsaturated
compounds (for example, catecholamines, hydroquino-
lones, flavoproteins), glucose and glycation reactions (pro-
teins, lipids, and nucleic acids) [11].

The superoxide anion is rapidly converted to hydrogen
peroxide, with the participation of superoxide dismutase
(SOD) or spontaneously, can combine with other reactive
molecules. Superoxide anion with transition metal cations

(Fenton reaction) or with hydrogen peroxide (Haber-Weiss
reaction) forms highly reactive hydroxyl radicals NO" [11].

The hydroxyl radical is very toxic. It denatures protein
molecules, can cause the formation of inter- and intramo-
lecular crosslinks due to oxidation of the SH group, which
can change the tertiary structure of the protein [11].

Hydroxyl radical in interaction with lipid components
of membranes initiates lipid peroxidation (LPO) with the
formation of lipid radicals (L"), alkoxyls (LO"), hydropero-
xides (LOON), peroxyls (LOO"), which causes cell dys-
function and death [11].

The most sensitive substrates for FRO are polyunsatu-
rated fatty acids the oxidation products of which are hydro-
peroxides (ROOH) and peroxides (ROO"). LPO occurs in
four stages: initiation, continuation, branching and brea-
kage of the chain [11].

Table 1. The main types of ROS [9]

Chemical
symbol

The half-life at 37 °C,

Type of ROS T

Properties

Hydrogen HO

peroxide 22 10-100

A messenger that activates transcription factors activator
protein 1, nuclear factor kB, performs redox regulation of
gene expression; has a low rate of interaction with organic
substrates

Hydroxyl radical HO* 10°°

Diffuses over short distances. It is extremely active in
electron transfer and acceptance reactions; involved in the
oxidative modification of prostaglandins, lipids, proteins,
nucleic acids; a powerful oxidizer

Superoxide

; . 10-¢
anion radical 2 0

It manifests itself as an intracellular messenger (signaling
mechanism in the interaction of different subtypes of aspar-
tate and glutamate receptors), affects the activity of chlorine
channels, induction of pore formation in the mitochondrial
membrane; also involved in the oxidative modification of
NH, and SH groups of low molecular weight compounds. It
is a moderate oxidant, a strong reductant, an antiseptic, and
a vasoconstrictor

Molecular

2
oxygen 2 >10

Moderate oxidant

Singlet oxygen 10°°

Powerful oxidizer

Peroxyl radical

(alkyl dioxide) | FQ= (ROO)

102

It diffuses better, however, has low oxidative activity in com-
parison with OH'; participates in the regulation of hemody-
namics and acts as a vasodilator

Alkoxyl radical

(alkoxide) RO

10-¢

Oxidizing properties at the level of OH". It is effective when
interacting with lipids, causing their oxidative modification

Nitric oxide NO* 108

It manifests itself as a mediator, a secondary messenger, or
a neuromodulator; participates in the formation of interneu-
ronal contacts, immunogenesis, activation of guanylate cy-
clase, gene expression; diffuses well; is a moderate oxidant,
a strong reductant, and a vasodilator

ONOO-

(O=NOO") 107

Peroxynitrile

It is an activator of poly (ADP-ribose) polymerase and regu-
lates the level of intracellular nicotinamide adenine dinucleo-
tide; participates in the oxidation of SH groups, metalloproteins
and in the break of DNA chains, the nitration reaction of protein
tyrosine; has a high diffusion capacity; a powerful oxidizer

Hypochlorite OoCI- 10°

Diffusion capacity is higher than that of ONOO-. It performs
redox regulation of the cellular signal through tyrosine
kinase; is involved in the oxidation of sulfone and disulfone
groups of proteins and DNA, chlorination of tyrosine; is a
powerful oxidizer
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Initiation: the hydroxyl radical penetrates freely into the
lipid layer due to the neutral charge and reacts with polyun-
saturated acids forming lipid radicals, which in turn inter-
acts with molecular oxygen to form a new radical — lipo-
peroxide (LOO") [11].

Continuation: lipoperoxide interacts with neighboring
phospholipid molecules, resulting in the formation of lipid
hydroperoxide (LOOH) and a new radical L. The alterna-
tion of the last two reactions is a chain reaction of LPO [11].

Chain branching: in the presence of F>*, due to its inter-
action with lipid hydroperoxides (Fenton reaction), chain
branching occurs with the formation of alkoxyl radicals
(LO"), which initiate new chains of lipid oxidation [11].

Chain breakage: when radicals interact with antioxi-
dants, metal ions of variable valency, or when interacting
with each other [11].

Substances formed in the process of LPO can be
divided into three classes: 1) lipid peroxides (13-hy-
droxyoctadecadienoic acid, etc.); 2) reactive lipids with
electrophilic properties (4-hydroxynonenal, etc.); 3) re-
ceptor agonists (lysophosphatidylcholine, nitrolinoleic
acid, etc.) [11].

LPO products (eg, 4-hydroxynonenal) have direct
toxicity, can form derivatives with non-lipid compounds —
DNA and proteins, disrupting membrane-associated
signaling pathways, contributing to DNA damage [11].

LPO is evaluated by intermediate and final products: at
the initial stages — hydroperoxides and peroxides, at sub-
sequent stages — malonic dialdehyde (MDA), and as final
products of LPO — Schiff bases, compounds formed by the
interaction of MDA with free amino groups of biological
molecules [11].

Table 2. ROS: properties, formation, neutralization (according to M.K. Zenkov et al.) [1]

Tyg:gsof Mechanisms of formation Biological action Inhibitors
. . . . . Inhibition of lymphocyte prolife-
t?éd'zrr?ilgagzg r:%?cst'g%\-'vt'wo?éggt?gﬁt ration; local acidification of the Intracellular glutathione
H,0, re dupcti on pwith flavin oxi d ases and O environment; in a Fenton reaction peroxidase and catalase;
xanthine oxidase 2 | of OH formation; vasoconstrictive ceruloplasmin
effect; cytotoxicity
In an acidic environment, the addi- . . . . . o .
tion of H* to O.—: reaction of H.O. with When m_teractln_g with organic mo- U_rlc acid; ubiquinone; sele-_
HO, ordanic radicaTs,' in the reactioznszof lecules, it turns into H,0, and O,'; nium; o-tocopherol; ascorbic
" egu ced flavins \,Nith O. intermediate initiates LPO; has a cytotoxic effect | acid
2
. . . LPO initiation; release of iron from
Formatlo_n (.Jf microsomes and mi- ferritin; destruction of erythrocyte . .
tochondria in the electron transport membranes: formation of HO" Ascorbic acid; ceruloplas-
o- chain; NADPH oxidase of phagocytes HO* HO ’and loX intracellu’lar min; glutathione; tyrosine;
2 and O,-xanthine oxidase, single- re jl,atién'z’increaszea lvmohocvte NO; Mn-SOD; Cu, Zn-SOD;
electron reduction; amino acid oxides; gl.f L h ymphocy .| ubiquinone
during oxidation of oxyhemoglobin proliferation, cytochrome recovery;
vasomotor action
Fenton reactions: decomposition of Induces LPO processes; breaks Lo .
H,O, by ions of metals of variable va- | any C-H bond; causes damage to aaosnis_ ZLBN';’ ::Ic():n:aizld'
HO* lency; effect on H,O of ionizing radia- proteins and nucleic acids; a strong alcohols thi%u?lea' benzoate:
tion; in the interaction of HOCI with O, | oxidant; it has a strong mutagenic, dimeth I’sulfoxide" melatonir;
the formation of microsomal oxidation | cytotoxic, and carcinogenic effects Y ’
RO* Decomposition of organic peroxides It has cytotoxic and carcinogenic Uric acid; ubiquinone;
by ions of metals of variable valency effects; induces LPO a-tocopherol; ascorbic acid
In reactions with peroxides in sponta- :,LE?SS %i??’atggfggndr&gg%?'fhgf' Glutathione; histidine;
o, neous dismutation of H,0, with NO* — | * b, % "8 =i acrzzompanie’d by carotenoids; a-tocopherol;
by-product, photoinduced reactions radiation at 12260 nm bilirubin; ascorbate; uric acid
_ They can initiate and inhibit LPO; . - .
8CB:|L H,O, reaction with eosinophil peroxi- | cause mobilization of zinc from ;ﬁﬁ;‘fﬂ’;ﬁfﬁfﬁj’:'& fine
or dase and leukocyte myeloperoxidase | metalloproteins; inactivate protease valine ,I cine alaniné ’
inhibitors; have a cytotoxic effect - 9y ’
Formation of R* and ROOH when
Reaction of O, O,', OH", RO* with interacting with unsaturated lipids; | Uric acid; selenium; ubi-
RO, unsaturated lipids and fatty acids; O, | the recombination reaction is ac- quinone; ascorbic acid;
interaction with organic radicals companied by biochemilumines- a-tocopherol
cence
I . . . Inhibition of lymphocyte prolifera- Melatonin; O,-, y-tocopherol;
NOe aorfédgélr?gti?&tli;/:rl?lglge n?% ;;g:mble tion; cytotoxicity; neuroregulation; hemoglobin; 2L-arginine
Y relaxation of smooth muscle cells analogues
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Some non-enzymatic antioxidants (Table 3) interact
with FR and FRO catalysts (for example, transition metal
ions) due to the mobile hydrogen atom. The mobility of a
hydrogen atom is due to the unstable bond between the C-H
and S-H atoms. As a result, there are inactive radicals of the
antioxidant itself, which are unable to continue the chain
reaction, inactive and excreted from the body [11].

Sometimes antioxidants do not break but slow down the
chain reaction. Such AOP is directed against all types of
radicals formed in a cell. Other non-enzymatic antioxidants
(such as ascorbic and lipoic acids), when interacting with
the oxidant, go from reduced to oxidized; the activity of the
corresponding enzymes is required for the regeneration of
the initial form of these compounds [11].

Chelate compounds such as uric acid, ferritin, transfer-
rin, hemosiderin, and others play an important role in the
non-enzymatic antioxidant system. They are able to neu-
tralize FRO catalysts by binding transition metal ions [11].

Fat-soluble non-enzymatic antioxidants such as ubiqui-
none, estrogens, vitamin A, vitamin E, and carotenoids have
impact on the biological membrane. On the other hand, wa-
ter-soluble agents: urea, vitamin C, glutathione, lactoferrin,
ferritin, lipoic acid, bioflavonoids, transferrin [11] act in the
intercellular fluid, cell cytoplasm, lymph and blood plasma.

Glutathione tripeptide (L-y-glutamyl-L-cysteinyl-L-
glycine) plays an important role in the antioxidant system,
which exists in the cell in 2 forms: reduced and oxidized
(glutathione disulfide) [11].

Glutathione restores and isomerizes the —S—S— bonds
by influencing the activity of enzymes by oxidizing SH
groups of enzymes such as Ca?>* — adenosine triphospha-
tase, adenylate cyclase, pyruvate kinase, glucose-6-phos-
phatase [11].

There are four levels of protection of the cell by enzy-
matic antioxidants from the action of ROS. The first line
of defense is SOD, converting the superoxide anion into
hydrogen peroxide and molecular oxygen. The second line
of defense is carried out by enzymes: catalase, glutathione
peroxidase, and peroxiredoxin. Hydrogen peroxide with the
participation of catalase decomposes into molecular oxygen
and water, and with the participation of glutathione peroxi-
dase and glutathione — into water and glutathione disulfide.
The third line carries out the reduction of organic hydroper-
oxides with the formation of water and glutathione disulfide.
This reaction is catalysed by two enzymes — glutathione
peroxidase and glutathione transferase, which is unable to
affect hydrogen peroxide, and restores only ROOH [11].

If the first three lines of defense are needed to reduce or
prevent the progression of LPO and oxidative modification

of proteins and nucleic acids, the fourth line is involved in
the neutralization of metabolites of oxidative modification.
Glutathione transferase combines a number of oxidized
compounds with reduced glutathione such as 4-hydroxy-
alkenals and harmful epoxides, and aldehyde dehydroge-
nase oxidizes MDA [11].

For the last three lines, the auxiliary enzyme is glutathi-
one reductase, which regenerates glutathione from glutathi-
one disulfide by NADPH-dependent reduction. Thioredo-
xin and glutaredoxin proteins are important for the body’s
antioxidant system. They are involved in the reduction of
intramolecular and intermolecular disulfides [11].

Thioredoxin and glutaredoxin have two cysteine residues
in the active site, and can exist in two redox forms: oxidized
(—=S—S—) and reduced (2SH—). 2SH forms react with di-
sulfides and reduce them to free thiol groups. At the same
time, they turn into —S—S— forms. With the help of thio-
redoxin reductase and coenzymes (restored flavin adenine
dinucleotide) FADH, and NADPH (for thioredoxin) or re-
duced glutathione, glutathione reductase and NADPH (for
glutaredoxin), —S—S— forms are restored to the initial state
of 2SH. NADPH for these reactions is supplied by pentose
phosphate [11].

The effectiveness of the antioxidant system can be as-
sessed by the activity of SOD, catalase, glutathione pe-
roxidase, glutathione reductase, the content of reduced and
oxidized glutathione, ascorbic acid, retinol, tocopherol, vi-
tamin F, ceruloplasmin, etc. [11].

Under physiological conditions, ROS produced by
phagocytic cells have bactericidal and immunomodulatory
effects, participate in the detoxification of xenobiotics and
protect the body from pathogens, tumor cells [1, 9, 14].

Under physiological conditions, ROS are formed main-
ly in the following systems:

1) in small quantities (up to 100 pmol) in the respiratory
chain of mitochondria due to the transfer of 5—10 % of elec-
trons from physiological acceptors to molecular oxygen. In
this case, the 2amo acceleration O, is mainly generated,
its rate directly depends on the degree of conjugation of the
respiratory chain. Physical activity (muscle contraction),
energy-dependent processes in the kidneys, transmembrane
processes, etc. can activate the enzymatic complexes of the
respiratory chain of mitochondria, which generate O, -
(NADP-dependent dehydrogenase, NAD-dependent ubi-
quinone reductase); O, " is believed to be a precursor of all
other forms of ROS in vivo |9, 15];

2) in the process of activation of NADPH oxidase. Blood
phagocytes, chondrocytes, endotheliocytes, and astrocytes
are characterized by the expression of this enzyme; activa-

Table 3. AOP components [11]

Non-enzymatic

Enzymatic

Fat-soluble: K vitamins, ubiquinone, some steroid
hormones, tocopherols, phospholipids, carotenoids

Enzymes that reduce oxidized compounds: glutathione
transferase, sulfiredoxins, glutathione reductase,
thioredoxin reductase

Water soluble: homocysteine, vitamins PP, C, P, urea,
citrate, lipoic acid, ceruloplasmin, lactoferrin, transferrin,
cysteine, selenium, benzoic acid, glutathione

Enzymes that inactivate FR: SOD, glutathione peroxidase,
peroxyredoxins, catalase
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tion of NADPH oxidase under the action of cytokines (in-
terleukin 1 beta, interferon gamma, tumor necrosis factor
beta, some growth factors) is accompanied by the formation
of O, and H,0,; NADPH oxidase catalyzes 2amo, acce-
lerates the reduction of O,, taking the reducing equivalent
from NADPH [9, 51];

3) in the synthesis of prostaglandins (Pg) both in the
lipoxygenase pathway — in the process of conversion of ara-
chidonic acid hydroperoxide into hydroxy acid, and in the
cyclooxygenase pathway — in the process of PgG, conver-
sion to PgH, (peroxidase function of PgH synthase); some
cytokines (tumor necrosis factor beta), growth factors, pep-
tide hormones (angiotensin) control this process [9, 16];

4) in the system of myeloperoxidase — H,O,-halogens
(CI-, Br, I"), which is triggered due to the phagocytosis acti-
vation and promotes the formation of O,"~, OCI~and HO [9];

5) with monoamine oxidase-mediated oxidation of
adrenaline and dopamine (during spontaneous oxidation,
O, ~ is formed, and during catalysed — H,0,) [9];

6) when activating glutamate receptors; activation of N-
methyl-D-aspartate subtype of glutamate receptors on the
postsynaptic membrane opens channels permeable to K*
and Ca?". Intracellular production of ROS (O, ~ and NO)
is a consequence of activation of these receptors, and the re-
sult of activation of Ca**-dependent NO synthase is NO [9];

7) when activating o-amino-3-hydroxy-5-methyl-4-
isoxazole-propionic acid receptors based on mitochondrial
and Ca”>"-dependent mechanisms [9];

8) during the synthesis of NO [9].

In the regulation of metabolic processes associated with
protein phosphorylation, induction of Ca?* signal, modu-
lation of transcription factors, hydrolysis of phospholipids,
ROS play an important role as secondary messengers, whilst
hydrogen peroxide under optimal conditions acts as a signal
molecule [1, 9, 17].

In the presence of transition metals such as copper and
iron, hydrogen peroxide present in the cell promotes the for-
mation of hydroxyl radicals, which are much stronger oxidants
than hydrogen peroxide itself. The feature of hydrogen perox-
ide, in contrast to superoxide, to diffuse freely through the cell
membrane increases the damaging effects of FRO [9, 10].

The concentration of superoxide, hydrogen peroxide in
the cell is maintained at a very low level but at the same time
is not equal to zero [13, 17]. Low concentrations of hydro-
gen peroxide cause a mitogenic effect and imitate the action
of growth factors [9].

Hydrogen peroxide is a small molecule (electroneutral)
that is rapidly produced in response to extracellular stimula-
tion and is rapidly degraded by numerous mechanisms, in-
cluding catalase [9, 17].

Since hydrogen peroxide is a secondary messenger in a
cell (for signal transduction and enhancement), catalase is
not only an enzyme of the AOP but also a factor influencing
signal transduction in the cell [9].

The stability of hydrogen peroxide depends on the redox
balance and pH in the cell. Hydrogen peroxide, in com-
parison with the hydroxyl radical and the superoxide anion
radical, is a fairly mild oxidant, which primarily oxidizes
cysteine residues in certain proteins. The spatial position of

cysteine next to the polar anion of the acid makes it avail-
able for oxidation and provides selectivity of signaling only
to certain proteins [9, 10].

In any stressful reactions accompanied by oxidative
stress, ROS are involved in the transmission of information
from primary mediators: hormones, cytokines, neurotrans-
mitters across the cell membrane to trigger reactions of body
adaptation to extreme conditions [1, 18].

Increased production of FR contributes to the develop-
ment of endothelial dysfunction with dominating vasocon-
strictive effects [19].

An indicator of FRO activation is the determination of
the content of oxidatively modified proteins [9].

FRO is necessary for further renewal of cells and tissues
in adapting to changing environmental conditions. Its se-
cond function is protection against infections. The third
function — it is involved in the formation of biologically ac-
tive compounds, including Pg [9].

FRO can lead to endogenous intoxication and an in-
crease in the content of middle molecules (MM) with a mo-
lecular weight of 300—5000 Da. The concentration of MM
increases with endotoxemia of various origins (toxaemia,
burns, myocardial infarction, circulatory shock, uraemia,
cancer) and the level of MM correlates with the severity of
the disease [9].

MM play the role of endotoxins, being the products of
degradation of proteins and their complexes and, by chan-
ging the physicochemical properties of membranes, make
them more vulnerable to damaging actions, including LPO
processes. Oxidative modification is one of the mechanisms
of destruction of cellular structures and enzymes, followed
by renewal of molecular components [9, 20].

Conjugated dienes, MDA and shifts in serum are pro-
ducts of LPO and reflect the activity of free radical oxidation
processes [19, 21-23].

The effectiveness of AOP can be assessed by the activity
of SOD, which binds ROS with the formation of hydrogen
peroxide, as well as glutathione peroxidase and catalase [19,
24, 25].

LPO is a process in which lipids, primarily polyunsatu-
rated fatty acids, are attacked by FR. Among the secondary
products of LPO, the most studied one is MDA [19, 26].

MDA is one of the most reliable markers of oxidative
stress in the clinic [19]. Due to the formation of Schiff bases,
end products of LPO, MDA destabilizes membranes, pro-
moting their destruction, stimulates platelet aggregation,
increases platelet synthesis, promotes platelet adhesion to
endothelial cells [19].

Conjugated dienes, which are also products of LPO,
have a damaging effect on proteins and lipoproteins [19].
The AOP system counteracts the activity of the LPO. In
chronic diseases, especially in their comorbidity, the activity
of AOP is reduced, resulting in the insufficient resistance to
the damaging effects of the LPO [19].

SOD is a very important component of the AOP system.
The antioxidant role of SOD is to bind ROS with the subse-
quent formation of hydrogen peroxide [19].

Not only lipids but also proteins of plasma membranes
are subject to peroxidation under the action of ROS [9]. The
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interaction of ROS and protein molecules can lead to oxida-
tive modification of amino acids — oxidation of the sulfhy-
dryl group of cysteine, imidazole group of histidine, cyclic
rings of tyrosine, phenylalanine and tryptophan [13].

The negative effect of oxidatively modified proteins is
associated with the depletion of cellular antioxidants, due
to the fact that oxidative proteins are a source of FR and the
trigger of pathological processes under stress [9].

Free radicals cause oxidative DNA damage (about 100
variants of damage have been identified), which has been
shown in vitro. The result is breaks in the polynucleotide
chain of the molecule, modification of the carbohydrate
moiety and nitrogenous bases. FRO of proteins can lead to
various mutations [13, 27].

Protein peroxidation is the earliest marker of oxidative
stress. The dynamics of changes in the products of protein
peroxidation is a reflection of the degree of oxidative da-
mage to cells and reserve-adaptation capabilities of the
body [9].

Hydroxyl radicals attack monosaccharides, in particu-
lar glucose. As a result, oxidized monosaccharides are con-
verted into dicarbonyl compounds and break a possible free
radical chain, manifesting themselves as antioxidants [13,
28—30].

The AOP system in the body counteracts the negative
effects of oxidative stress. There are various mechanisms
of oxidative stress inhibition, which differ in structure and
point of application in the chain of branched reactions of
FRO processes [9].

The antioxidant system is divided into two parts: en-
zymatic and non-enzymatic. The activity of antioxidants
is determined by stereoelectronic effects of aromatic and
chroman rings, ortho- and paraposition of hydroxyl groups,
thiol compounds, chelation of metals of variable valency, re-
ceptor interactions with the cell membrane, etc. [9, 31, 32].

Enzymatic antioxidants are highly effective. Hydrogen
peroxide decomposes copper- and zinc-containing SOD,
heme-containing catalase, selenium-containing glutathi-
one peroxidase, which block the formation of a more ag-
gressive hydroxyl radical. Exogenous natural and synthetic
antioxidants are the main corrective factors in the depletion
of the body’s enzyme defenses [9, 33].

Non-enzymatic antioxidants can be both lipophilic:
tocopherol, vitamin A, ubiquinone, beta-carotenoids, and
hydrophilic: ascorbic acid, lipoic acid, flavonoids, glutathi-
one. Insufficient functioning of the antioxidant system can
initiate the development of inflammation, hypersensitivity,
and autoimmune reactions [9, 34].

All living organisms (except obligate anaerobes) have a
number of hereditary, genetically determined, antioxidant
mechanisms of detoxification of potentially dangerous ROS [1].

The multicomponent antioxidant system is represented
by high- and low-molecular-weight compounds that exhibit
specific and nonspecific antioxidant activity. The antioxi-
dant system has mechanisms to eliminate oxidative damage,
which are aimed at repairing, removing or replacing da-
maged molecules [1, 35].

Specific AOP is aimed at reducing and directly destroy-
ing ROS in tissues both enzymatically and non-enzymati-

cally. The action of nonspecific AOP is aimed at preventing
the possibility of additional generation of FR by eliminating
the pool of metals of variable valency [1, 36].

Enzymatic components of the antioxidant system such
as SOD, catalase, glutathione peroxidase, glutathione-S-
transferase, glutathione reductase play an important role.
The actions of antioxidant enzymes are closely related to
each other and clearly balanced [1, 3].

SOD protects the body from highly toxic oxygen radi-
cals. SOD is found in all oxygen-absorbing cells, it catalyzes
the dismutation of superoxide to oxygen and hydrogen pero-
xide. The reaction rate is extremely high and is limited only
by the rate of oxygen diffusion. The catalytic cycle of this
enzyme includes the reduction and oxidation of the metal
ion in the active center of the enzyme [9, 10, 37].

There are three forms of SOD: the first, containing cop-
per, is in the cytosol, the second, containing zinc, is ex-
tracellular and the third, containing magnesium, is in the
mitochondrial matrix. SOD causes inactivation of oxygen
radicals that occur during electron transfer reactions or
when exposed to metals with variable valency, ionizing,
ultraviolet radiation, ultrasound, hyperbaric oxygenation,
various diseases [9].

Overproduction of SOD causes decreased gene expres-
sion of one of the regulators of oxidative stress — SoxRS,
which is activated by O, [13].

SOD provides detoxification of the superoxide radical,
and catalase — the destruction of hydrogen peroxide. It is
known that the resistance of cells to the action of FR is due
to these enzymes [9].

Glutathione peroxidase is also an important component
of the enzyme unit of the AOP. In the peptide chain of glu-
tathione peroxidase, there is a residue of selenocysteine, a
cysteine analogue in which the sulfur atom is replaced by a
selenium atom [9].

The active center of the enzyme is selenocysteine. Gluta-
thione peroxidase can reduce hydroperoxides of free fatty acids,
hydroperoxides of phospholipids, esterified fatty acids [9].

Glutathione peroxidase is reduced by NADP-dependent
enzyme glutathione reductase. Disulfide is formed during
the oxidation of two molecules of the reduced form of glu-
tathione [9].

The main antioxidant of erythrocytes is reduced glutathio-
ne, it is a coenzyme in the reduction of methemoglobin to func-
tionally active hemoglobin. Detoxification of hydrogen pero-
xide and hydroperoxides, which are formed by the reaction of
ROS with unsaturated fatty acids of the erythrocyte membrane,
occurs with the help of reduced glutathione [9, 38, 39].

Inhibition of sodium-glucose cotransporter-2 and ca-
loric restriction reduces the accumulation of oxidized glu-
tathione in the renal cortex [40].

Intensive insulin therapy is able to normalize glutathione
synthesis in stress-induced hyperglycaemia [41].

Catalase concentration is highest in the cells of the liver,
kidneys, in erythrocytes. Catalase is formed by four identical
subunits, each of which contains a prosthetic heme group.
The iron atom in the heme is in the trivalent state [9].

For catalase of the human body, the optimal pH is 7 but
in the range between pH 6.8 and 7.5, catalase activity does
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not change significantly. Catalase is one of the fastest en-
zymes, it does not lose activity for a long time, almost does
not require activation energy, the reaction rate is limited
only by the rate of diffusion of the substrate to the active
site [9].

One molecule of catalase is able to convert several mil-
lion molecules of hydrogen peroxide into water and oxygen
per 1 second. Catalase degrades hydrogen peroxide, break-
ing the chain of conversion of superoxide anion into hy-
droxyl radical (O, — H,0, — OH +). Catalase, also in the
presence of hydrogen peroxide, can oxidize various toxins
such as formaldehyde, phenols, and alcohols. Competitive
inhibitor is cyanide ion, non-competitive inhibitors of this
enzyme are heavy metal ions [9, 10, 13].

The effectiveness of the body’s adaptive responses can be
judged by assessing the state of the AOP system [9].

Recently, there is growing evidence for the important
role of oxidative, nitrosative and carbonyl stresses in the de-
velopment of chronic kidney disease (CKD) [1, 5, 42—45].

There are four main mechanisms of development of
oxidative stress in the kidneys in diabetic nephropathy: di-
rect inhibition of cellular antioxidant systems by glucose
and its metabolites, accumulation of glycation end prod-
ucts, activation of protein kinase C, activation of renin-
angiotensin-aldosterone system. NADPH oxidase is acti-
vated in the kidneys, which catalyse the formation of ROS
[36, 46—49].

Activation of the antioxidant transcription factor Nrf2
in the renal tubules in mice with renal ischemic reperfusion
injury effectively reduces tubular damage and interstitial fi-
brosis by inducing the expression of genes associated with
cytoprotection against oxidative stress. Moreover, since the
kidney performs several functions in addition to blood pu-
rification, renoprotection by Nrf2 activation is expected to
lead to various benefits. Experiments have shown that the
activation of Nrf2 alleviates anemia caused by impaired
erythropoietin production, which is a factor in the growth
of erythropoiesis, kidney damage, and reduces organ dama-
ge exacerbated by anemic hypoxia, which matched clinical
water balance [50—57].

There is no doubt that oxidative stress adversely affects
the kidneys and the course of CKD, which, in turn, itself
contributes to the emergence and intensification of the
damaging effects of oxidative stress.

Many questions about the effects of oxidative, nitrosa-
tive, and carbonyl stresses on renal status and the course of
CKD remain unresolved. In this regard, it is important to
seek new or improve diagnostic techniques using already
known markers to assess the status of the kidneys and the
course of CKD for timely and pathogenetically sound cor-
rection of kidney damage.
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HQALIOHAABHMI YHIBEPCUTET OXOPOHM 3A0POB ‘s IMeHI .A. LLyrnnka, m. KniB, YkpaiHO

BrnAnB OKCUAQHTHOTO, KAPBOHIABHOIO TA HITPO3ATUMBHOIO CTPECiB HA Nepebir XPOHIYHOT XBOPO6U HUPOK
(OHOAITUYHUN OTASA)

Pesiome. OxcunantHuit CTpec — 1€ gBUIIE, BUKIUKaHE
nucbasaHCcOM TMePOKCUTHOTO TOMeocTasy. IMousTrsa
OKCHUJAHTHOTO cTpecy BBeleHO B 1985 polli Ta Ma€ uiTKuii 3B’5130K
3 OKMCHO-BiTHOBHUMM IIpollecamMu. Y CTaTTi AeTaJbHO ONMMCaHi
MOJIEKYJISIDHI  peIOKC-TIepeMuKadi, 110 KepylTh peakKIli€lo
Ha OKCHIAHTHUI cTpec. Po3rimsgHyTo 4yoTuMpu piBHI 3axucty
KJIITUHU (PePMEHTHUMU aHTUOKCHUIOAHTAMM Bim mii aKTUBHMX
¢dopm kucHIo. [TokazaHo, 1110 caMe aHTUOKCUAAHTHI (PepMeHTH,
a He HU3bKOMOJIEKYJIIPHI aHTMOKCHIAHTHI CITOJTYKH BillirpaloTh
TOJIOBHY POJIb B aHTUOKCUIAHTHOMY 3axucTi. OMucaHo 40Tupu
CcTalii MepeKUCHOro OKMCHEHHS JdimimiB. OKCMOAHTHUI CTpec

BiZlirpae Ba>kJIMBY POJIb Y MATOreHe3i XPOHIYHOT XBOPOOU HUPOK.
VYpemiss mocuiiioe OKCHIAaHTHUM cTpec. MiToxXoHapiajabHa
nUchYHKII € HaBaX/IMBILIOKW MPUYMHOIO OKCHIAHTHOIO
cTpecy IpM TOCTPUX 1 XPOHIYHHX 3aXBOPIOBAHHSIX HMPOK.
OrnucaHo BIUIMB MOJIEKYJISIPHOTO CTpecy Ha HUPKHU Ta mepeodir
XpOHIYHOI XBOpoOM HUPOK. Jlesika iH(opMmaLisa mIst 3pydHOCTI
YUTAYiB MpeaCTaBICHA Y BUIJISIAI TAOIUIIb.

Kir0490Bi ciioBa: oxcumanTHMii cTpec; HIiTPO3aTMBHMIA CTpec;
KapOOHLTBbHUIA CTpec; XpOHiYHa XBOpoOa HUPOK; HiabeThyHa
Hedpomarisi; akTUBHI (GOPMU KUCHIO; TIEPEKUC BOMIHIO,
CYNEePOKCUIUIMCMYTa3a; KaTaaasa; OrJisi
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BcecBiTHIN AeHb HUPKU — 2022 B YKpPAiHi

V¥ 2022 poui BcecBiTHiii gjeHb HUPKU Kadenporo He-
dpouorii Ta H3T HYO3 Ykpainu imeni I1.J1. [llynuka Ta
YKpaiHChKOIO acolialliero HedpoJsoriB/aIuTaunx Hedpo-
JioTiB OyB OpraHi3oBaHUii B 2 eTamnu, a came:

— 10 GepesHs y ciiibHOMY (hopmarTi i3 BifIijioM TUTsI-
yoi Hedposorii 1Y «IHctutyt Hedponorii HAMH VYkpai-
HU» 3a yaacTi HACJI «OxmaTonT»;

— 12 kBiTHA y cIibHOMY opMarTi i3 Hedpooriu-
HOI0 KiiHiKoro npod. 1. IBaHOBa.

OOunBa 3axomu IpoBeneHi 3rimHo 3 Peectpom Hayko-
BUX MeIUYHUX (opyMiB, 3aTBepmkeHuM MO3 ta HAMH
VYkpainu.

®opmar mpoBeneHHs: zoom-meeting 10 Gepe3Hs Ta
2 KBiTHS i3 AOCTYMHMMU 3amucaMu, 1 KBiTHS — OUYHUI
dopmar y KiiHili.

10 6epesHs 2022

Ha BinkpuTTst KOH(bepeHIlii Oysia 3anpolieHa 1Jist BCTYTI-
noro ciosa 0. 0. /[mumpiesa, HaponHuii iemyrat YKpaiHu.
HaykoBa mnporpama mouvanach i3 Buctyny «Baxkmm-
Bi CKJ1aJ10Bi B JIiKyBaHHi He()POJOTIYHUX XBOPOO B yMO-
BaX O0MEXKEHOro NOCTYIy A0 CHeliaji3oBaHoi J0moMo-

> (npod. A.JI. Iseanoe, 3aBinysau kadeapu HebpoJorii
HYO3 Ykpainu im. I1.JI. lllynuka, KuiB, Ykpaina). ¥ go-
KJIaai Oyau pO3KPUTHU CKJIAAHOIL HAaZaHHs TOMOMOTHM [li-
TSIM i TOPOCIMM i3 XBOpOOaMM HUPOK, Aiadi3HOI TOMOMOTH
Ta JIIKyBaHHS TALIIEHTIB i3 TPaHCIIJIAHTOBAHOIO HUPKOIO.

«SIK momomorTu co0i i OMIM3LKUM TEePeRUTH TOCTPHId
cTpec B ymoBax Biiinu. DopmyBaHHS 3aXHCTY Bij cTpecy
B YMOBAX BiliCbKOBOrO cTaHy» — TeMa nomosini K. Toavy-
bepe, MUTSYOro Ta CiMEMHOrO IICHXOJIOTa, IPE3UACHTA
Acomianii IUTIYNX aHATLTUIHUX TIcuxojoriB, Kuis, Ykpa-
iHa. JlomoBinb BUKJIMKAJIA XXBaBUI iIHTEpeC CyxauiB, amxke
CTpecoBa CUTYallisl CTOCYEThCS JIIOAEH yCiX BIKOBUX TPYIL y
BilicbKOBUI yac.

IMpod. M. H. Jloaxcenko (3aBigyBauka Kadeapu Kapi-
ostorii HYO3 VYkpainu im. I1.JI. lynuka, Kui, Ykpaina)
BucTynuia 3 gonosinmo «CTpeciHaykoBaHa apTepiajbHa
rineprensisa Ta imemis B ymoBax Biitnu 2022», kopucHi
MpakTUYHI Topaau Oyiau chopMyIboBaHi sIK JJIs1 Kapjio-
JIOTiB, TaK i ISt JIiKapiB 3arajibHO1 MPaKTUKHU.

«I11o poOuTH HepoIOry B yMOBAX 00MEXKEHOI MOXK-
muBocti Haganua H3T» — monosiny nogana LJI. Ky4-
moro, ronosauM dikapeM KHIT «KuiBcbka ob1acHa Jrikap-

Hacrpoiiku npocmotpa v
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g LLio pobuTk Hedponory B ymoBax obmekeHb AOCTyny A0
] HUPKOBO3aMICHOI Tepanii.

Kyuma LJ1.

o Kadeppa Hedponorii Ta HUPKOBO3aMiCHOI Tepanii
- HYO3 YkpaiHu

g leHepanbHuii gupektop KHIM Kuiscbkoi o6aacHoi
B paam «KuiscbKa obnacHa nikapHa»

Igor Kuchma
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Hs1», KuiB, YkpaiHa. /JlonoBigay npoaHaiizyBaB CBiTOBUA
JIOCBi/l Ta €KCTPaIoioBaB MOro Ha CyyacHy CUTYyallilo B
YkpaiHi.

BucsitiieHHs: TipobjieMH BiliCBKOBOTO CTaHYy B MeEIM-
IIMHI OyJI0 TIpOIOBXKeHO momoBimmio «IMyHocympecuB-
Ha Tepamisi B yMOBaX BiiiHU: JesKi AKTyaJbHi MUTAHHSI»
O.C. Bopousak (nikap-xipypr, HayKOBUI CIIiBpOOITHUK
Binminy TpaHcruiaHTauii Hupku, HamioHanbHUit iHCTUTYT
xipyprii i TpancrutanTosorii im. O.0. Illamimoa HAMH
VYxpainn). JlediunT nikiB, 30KpemMa iMyHOCYIIPECaHTiB, BU-
Mara€ HeTpaaulLiiiHuX pillleHb, AesKi 3 HUX OyJIX BUCBITIIe-
Hi y JOIOBIi.

Oco0.MBOCTI BeJIeHHSI XBOPHX, IO MOTPEOYIOTh HUP-
KOBO-3aMiCHOi Tepamii, B yMOBaxX CbOTOJAEHHS PO3KPHB Y
cBoiii omHoiMenHiin mponosigi O.C. Teduk, nikap-tpaH-
crtantojor HIACIH «OxMatnut», NOUeHT Kadeapu IuTs-
yoi xipyprii HMY imeni O.0. boromounbiisi, Kuis, Ykpaina.
ABTOp HajaB KOPUCHY iH(opmMalilo 3 TOUKW 30py TpaH-
CIUIAHTOJIOTIYHOI CcJIy>kO0u. TakuM 4MHOM, TIOCTiIOBHICTh
HalaHHS HedPOJoTiyHOoI IoroMoru Oyja TpeicTaBlieHa
JOTIOBiTaYaMu.

Posrisin akTyanbHUX MUTAHb OUTSIY01 HEPPOJIOTii Mo~
yaBcs i3 temu «IATI®/BPA B neaiarpuuniii HedpoJiorii»,
aky poskpwia C.II. Domina, npoBigHUI HAYKOBUI CITiB-
poGitTHuk, Y <«IHctutyr Hedposorii HAMH VYkpainu»,
Kwuis, Ykpaina.

Temy «Kopekiiis JIiKyBaHHSI OKpeMHX 3aXBOPIOBAHb
CeYOBOi CHCTEMM B YMOBAaX OOMEXKEHOro IOCTYIy [0
CTAaHJAAPTHOI MeJIMKAMEHTO3HOI JOMOMOTH» BUCBITIMIIA
O.B. Jlagpenuyk, IpoBigHUI HAYKOBUH CITiBpOOiTHUK, 1Y
«IactutyT Hedposorii HAMH Ykpainu», Kuis, Ykpaina.

[Momanbimii aHai3 HO30J0TiYHUX (OPM cepel aKTy-
albHUX MUTaHb Hedpoorii HaBeaeHui y gomnosiai «Po3-
POOJIeHHSI TeXHOJIOTii 30epexkeHHs1 (PYHKUii HUPOK — Yy
tokyci cedokam’siHa xBopoda» Bin npod. C.B. Kywni-
penro, HYO3 Vkpainu im. I1.J1. llynuka, ta O.B. Kyw-
nipenko, 1Y «Inctutyt yposorii HAMH Ykpainu», Kuis,
VYkpaina.

«T'ocTpe ypa:keHHS HUPOK Yy AiTeH» — 111e OTHA BAXIIN-
Ba TeMa, 110 posrisaanacs npod. O.M. Jlesuenko, 3aBiny-
BaYKOIO BiIIiIeHHS AUTSIY01 He(ppOoIoTii, YHIBEpCUTETChKa
nikapHs JleBeHa, benbris.

Okpemi nmuTaHH gaii aHajisyBaauch y pokiani «Pa-
HiOHAJbHA aHTHOAKTepiajbHA Tepamisa iHdeKuiiiHo-3a-
NAJbHUX 3aXBOPIOBAHb CEYOBUIIILHOI CUCTEMH Y JliTel B
MeKaxX MeIUYHOTO OKPYTy Ta ii 0cO0MBOCTI HA TJIi MaH-
aemii COVID-19», o OyB mogaHuil IpyIio aBTOPIB,
a came: B.B. be3pyk, n.M.H., ipodecop Kabeapu mnemia-
Tpii, HEOHATOJIOTII Ta IepuHaTaIbHOI MenuiuHu, bJIMY,;
T.11. Anopitiuyk, 3aBimyBauka HedpPOJIOTIYHOIO BilisicH-
Hs1 HKIT «Miceka nutsya kiiHiuHa JikapHs», YepHiBlii,
O.1I. Ilepso3eéancovka, nikapka HedpPOJIOTiIHOTO BiIiIeH-
Ha HKII «Micbka nuTdya KiIiHidyHa JiKapHsS», YepHiBlii,
VYKpaiHa.

Tema iHdex1lilii ceuoBOi CUCTEMU € HAA3BUYATHO aKTy-
aJbHOIO, aKe iH(eKIil ceyocTaTeBOl CUCTEMU MOCIAAI0Th
JIpyre-TpeTe Miclie cepell BCiX iH(EeKIIii AUTSIYOro BiKY.
«IlepconitikoBanmii mixxin K0 cHOCTepeKEHHsI TUTUHHM i3
PeKypeHTHOI0 iH(deKIi€ cevyoBOi cUCTeMU» — TaKy JIO-
noBins npencraswia 1. B. Byouik, n.m.H., foueHT Kadeapu
dbynnamenTanbHoi MmeaquumnHu KHY imeni Tapaca LlleByeH-
ka, HHLI «IHcTutyT Giosorii Ta Meauumnau», Kuis, Ykpaina.

Hactpoiiku npocmotpa v

peuuauByouux ICC, EAU 2022

Pesiome foKasis

AiarHocTukm plCC.

3 pICC

BifiHOBNEHHA BariHanbHoI pnopwm Ta npodinakTmkm plCC.

NOAOBKMUTU iHTEepBan Yacy Mix enisogamm plCC.
npodinakTuka sHMKyTb Yacroty plCC.

> 6esneyHol0 Ta EKOHOMIYHOIO Y }KiHOK 3 pICC.

3.5.4. Pe3soMe J10KasiB Ta peKoMeHAallii 111010 AiarHOCTUYHOI OI[iHKH Ta JIiIKyBaHHS

PoswmpeHe pyTMHHe 06CTeXXeHHA, BK/IIOYAKO4YM LIUCTOCKONIIO, Bisyasnisallilo TOoLo, MaEe HU3bKY AiarHOCTUYHY edeKTUBHICT

1.
MigsuueHe cnoxusaHHA BoaW € eeKTUBHOIO cTpaTerielo s6epexeHHA aHTUMIKpPO6HMX sacobis ans sanobiranHa pICCY > 7 Dyt

npemeHonaysi s BUCOKMM PUSUKOM peLuauBy, Ki n'10Tb HeBeInKuii 06’em pigunm (< 1,5 n) wogHs.

BariHanbHa samicHa Tepanis ecTporeHamu nokasana TeHAeHLilo Ao sanobiraHHa pICC y XiHOK y nocTmeHonaysi.

Y Kinbkox PK/] 3 xopowum npodinem 6esneku imyHoakTMBHa npodinaktuka 6yna 6inbl epekTmBHOIW, HixK nnauebo, y n:

Mpo6ioTnkuy, wo mictatb L. rhamnosus GR-1, L. reuteri B-54 i RC-14, L. casei shirota a6o L. crispatus CTV-05, edpekTusHi g

CyuacHi HayKoBi AaHi WoA0 epeKTUBHOCTI NPOAYKTIB 3 XXypasauHu ana npodinaktukm ICC noginaiorbea.
Ha nigcrasi o6mexeHunx gaHux, D-maHHO3a MoXKe 3SHaYHO SMEHLUMUTHU Ki/bKicTb enisoais ICC y oKpemux nauieHTiB.

3rigHo 3 o6MexxeHMMM AoKasaMu, BHYTPILWHbOMiXypoBa Tepanis TAl Moye smeHLWUTH KinbkicTb ICC Ha naljieHTa Ha PiK T:

Byno nokasaHo, o aK 6esnepepBHa aHTUMiIKpO6Ha NpodiNakTMKa HUSBKUMM A03aMMU, TaK i NOCTKOITaZIbHa aHTUMIKPOBH

MpocneKTMBHE KOropTHe AOCNIAYKEHHS NOKasano, Wo NepioguyHa Tepanis, Lo NOYMHAETbCA CAaMOC

Tatiana Tremba

Tatiana Tremba

A

Aawinictpauis HAC/ "Oxmataut” .

0, € ePEeKTUBHOIO,
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Cepel BUCTYMIB 3 MPAaKTUUYHUX MUTaHb KOHMepeHLii
JMOMiHYBaJM JOIOBidi, MPUCBSIUeHi auTsdomy Biky. «He-
¢ponoriuno 3Hauymi epexTu Bitaminy D. AKTyaibHiCTD B
CyYacHUX yMoBax» — jornosiia rpymna asropis 0.0. Jo-
Opuk, x.M.H., 1oueHT Kadenpu riegiatpii JTHMY imeni [la-
nwia [anmuekoro, M. O. Cexynda, O.M. I'opeoma, Tepu-
TopiasibHO-MenuuHe 00’ eqHanHs Ne 1, YkpaiHa.

1 na 3aBepmieHHs KoH(pepeHIii Oyra IIpeAcTaBlieHa
nonoBizb i3 Itanii «/[iarHOCTHYHI HIOAHCH MeMOpPaHO3HOT
Hedponarii» Bixn M./]. Isanosoi, k. m.H., HYO3 Ykpainu
im. I1JI. Iynuka, Kui, Ykpaina, €BponeiicbKuii iHCTH-
TYT OHKoJIorii, Minan, Itamis.

Llporo mHs 3arajibHa KiJbKiCTh YYaCHUKIB CTaHOBUJIA
maitke 170 mikapiB. Jluckycis Oyyia HaCMUEHOMO Ta 3Mic-
TOBHOIO.

[TapTHepoMm KoH(pepeHii 0yB xypHan «Hupku. ITou-
ku. Kidneys».

Jpyra wactuaa BcecBiTHbOrO JHSI HUPKM MPOBOIHU-
aach kadenporo Hedposorii Ta H3T HYO3 VYkpainu
iMm. TL.JI. Ilynuka, YkpaiHcbKol0 acouiaunico Hedgpo-
JioriB, YKpaiHChKOI0 acouiamielo auTsuux HedpoJoris
3rimHo 3 PeecTpom HayKoBUX MeaudHNX opymiB, 3aTBEp-
mkeanM MO3 ta HAMH Ykpainn, 1-2 ksitasa 2022 p.
ITonis 0yna 3adikcoBana na kapri 3axoais WKD (https://
www.worldkidneyday.org/2022-campaign/worldwide-
activities/).

[Mepmmii 610Kk KoHdepeHIii OyB MpUCBSIYEHUI ia-
THOCTUYHMM ITiX01aM B HepoJIoTii Ta IUTs4iii Hedpoio-
rii. ¥ cBoix ponosinsx «lucratun C i cyyachi migxomu o
po3paxysky IIIK®» T.b. bessenko, n.m.H., fouecHT, Kuis,
Vkpaina, ta «EKcKpenisi ypoMoayiiHy Ta ii 3HAaYeHHS B
paHHiii giarHoCTUI XPOHiYHOT XBOPOOU HUPOK» JI. /. /le-
Hoea, xadenpa Hedposorii Ta H3T, HYO3 Vkpainu
im. ILJI. ynuka, KuiB, Ykpaina, npencraBuiv 3Ha4eH-
HSI OKpeMMX MapKepiB 151 1iarHOCTUKM XBOPOO HUPOK Ta
ix cramiii. [IpukiaagHi KaJbKyasITOPU TIPE3eHTYBaB MPod.

Jl. Ieanoe y cBoemy maiictep-kiaci «QxMD Ta rinepypu-
KeMist Ayg niarHocTuku Ta mporuody XXH». BaximBoro
YACTUHOIO AOMOBiAi cTanu pesdyasratu HIAP kadenpu He-
dposorii Ta H3T HYO3 VYkpaiuu im. I1.J1. lllynuka npo
U-noniGHy 3ajieXHicTh TirnepypukeMii Ta (yHKIIi HUPOK,
sKa, Ha TYMKY JOTIOBifaua, MoKJaaae Kpail IucKycii mpo
NMOUITbHICTh/HEIOLITBHICTD TiMOYPUKEMiYHOI Tepartii mpu
XXH.

KondepeHiis Mana HeKOMepLiMHUI XapaKTep, KO-
HUI1 JOIIOBimau He MPeACTaB/sIB iHTepecu (papMiHIyCTpil
Ta He MPOMOHYBAaB KOHKPETHI IIpernapaTy y CBOIX JOMOBi-
nsx. [Ipote y mexax 3axomy OyB MPOBeASHUI caTeliTHUI
cuMmnosiym Baxter. Jlyxke 1ikaBy HeKOMepLiiiHy JOIOBiIb
«Stress in Nephrology, not only oxidative» npeacraBus
Dr. Jacek Lange (“lcex Jlanee), MD, PhD, Nephrologist;
Psychotherapist; Senior Medical Manager Renal Care,
Central and South East Europe, Baxter. Ctpec, sk iforo mo-
JIOJIATH, SIK 3 HUM XXUTH — Ha Ii muTaHHs a-p Jlanre naB
BUYEPITHI BiIMOBIIi.

Po3znin «IIpaktuuni matanHs HedpoJiorii» OyB po3-
noyatuii Maiicrep-kjaacoMm «CHMITOMH HIZKHIX CEYOBHX
HUIXiB: oHOBJIEeHHS €AY 2022», nposenerum C.B. Kyw-
Hipenko, 1.M.H., ipod., HYO3 Ykpainu im. I1.J1. Ilynuka,
Kwuis, Ykpaina, IPNA. [onoBigauy HaBela OCTaHHI OHOB-
JieHHs €AY 2022 11010 AiarHOCTUKY, BeIEHHS Ta JTiKyBaH-
HSI CUMIITOMIB HMXXHiX ceqyoBUX HuisxiB. [Ipote Ha iboMy
MUTaHHS He OyJI0 BUUEpIIAaHUM, OTXKE, YUaCHUKHU Tepeit-
LJTK 10 JUCKYCiT po iH(eKIii HXKHIX CeYOBUX LIUISXIB.

KBaBy auckycilo BUKJIMKajla TaKTMKa 3aCTOCYBaHHS
YPOAHTUCENITUKIB [IJISI CTApTOBOTO JIiKyBaHHSI iHMeKIIil
HUXXHIX CEYOBUX IIISIXiB 3 METOIO YHUKHEHHST (hOpMYBaH-
HS aHTUOIOTUKOPE3UCTeHTHOCTI. OKpeMo 0O0roBOpIOBaIN
Hidyparenab, KW ChOTOMHI IIMPOKO 3aCTOCOBYIOTH SIK
mperapar IepIioro BUOOpy Ipu LIUACTUTI.

Haramaemo, 1mo Maxkwmipop (Hi¢ypaTeab) Ma€ yHiKalb-
HUI MexaHi3M il — HeOoOOpOTHE IMPUTHIYEHHSI CUHTE3y

&N Calculate

W by QxMD

Kanbkynatop Mpo MocunaHHA

<. JlikyBaHHS1 XPOHIYHUX 3aXBOPIOBaHb HUPOK:
pekomeHaauii BC

MepBuHHa MeanyHa gonomora npu XXH

Llei iHCTpyMeHT npuaHayYeHnin Ans CnpoLLeHHs, @ He 3aMiHN BUKOPUCTaHHS

nAvAriAlnAni DO iAana vaaii At tnanranat vnana&a Llanaiaiis nasum et e
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1. cekc? Yonosiunn
2. Bik? 56 pokiB
MoHapn 5 pokis:
3. plUK®? 67 mn/xs/1,73 m2
4 . CniBBigHOLWeHHs anbByMiHy ceuvi Ao KpeaTuHiH... 3 Mr/mMmonb 0,1%
5. MicuesHaxomKeHHs nauieHTa? He MiBHiuyHa Amepuka
6. [fiaGet? Hi IiTepnpeTauis eGFR
3HayeHHs LUK® >60 mn/xs i <100 mn/xB 3a BiACYTHOCTI
Mpo aHomaniu ceyi abo CTPYKTYPHUX BiAXuneHb 3a
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Yci kanbkynatopu CTaHbTe yYaCHUMKOM MigTpumka

PesyanaTM 36epertu (B KonitoBatu pesynuratu

Pu3uk nporpecyBaHHsi O HUPKOBOI HEOCTaTHOCTI, L0

norpedye Aianisy abo TpaHcnnaHTadii (3a 4ONOMOroro
PiBHAHHSA PU3UKY HUPKOBOT HEOCTATHOCTI):

MoHap 2 poku:

pesynksTatamm Bidyanisauii (Hanpuknag, ynsTpa3BykoBe
AOCHIMKEHHS) He BKa3yOTb Ha 3aXBOPIOBAHHA HUPOK.

[® KonitoBaTu pesynsratu
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Oinka Ha piBHI pubocoM. BaxiauBum acrekToM edek-
TUBHOCTI LIbOTO TIpenapary € Te, 10 XOJHOIO BUIIAJIKY
Pe3UCTEHTHOCTI 10 HidbypaTento 3a 30 poKiB 3aCTOCyBaH-
Hs1 He OyJsio 3adikcoBaHo. OKpiM TOro, OBeIeHa BUCOKA
OakTepuiMaHa e(EeKTUBHICTD 1100 OCHOBHMX YpOIIaToO-
reHiB — FE.coli, Klebsiella pneumoniae, Proteus mirabilis,
Staphylococcus saprophyticus.

Hidyparens cTBoproe BHMCOKiI KOHIIGHTpaIlii B Cedi,
0CO0JIMBO B HiYHMIA Yac, BUBOIUTLCA HUPKAMU. 3aBASIKU
bOMY €(MEKTUBHICTh AHTUOIOTUKOIPOMITAKTUKIA OCO-
01uBo Bucoka. Ilpemapar mobpe mepeHOCUThCs, He Oepe
y4acTi y BHYTPilIHbOIIEUiHKOBII 1upKyJsii. [1pu npuiio-
Mi Makmipop pu3uK AUCIENTUYHUX SIBUIL (HyzoTa, OJI10-
BaHHS$, TOPYIIEHHSI BUITOPOXHEHb) MiHiMalbHUil. Tomy
BiH JO3BOJICHUI IS JIIKYBaHHSI IiT€i 3 racTpOMLyOAEHITOM
i BUPa3KOBOIO XBOPOOOIO Ta /ISl Teparii JIIMOJIio3y.

Sxino iHdexIii CeYOBUBITHNX LIJISIXiB TTOETHYIOTHCS 3
MiXBOBOIO iH(EKIIE€, TOIiIbHO BUKOPHUCTOBYBaTU Mak-
Mipop Komruiekce (Hiyparenb + HicratnH). KomGiHOBaHa

Tepamisl 3a0e3neuyye MEepPeKOHJIMBE KIIiHIYHE OMy:KaHHS i
3anobiranHsg peuunuBaM. [lpu GakTepiaqbHOMY BariHO-
3i, BariHaJIbHOMY KaHAMI031 Ta 3MilllaHOMY BariHiTi MOXe
CIIOCTEPIraTUCh BUCXiMHUIA TUIT iH(DIKyBaHHSI CEUOBOTO Mi-
Xypa, TOMY JOULITbHUM CTa€ JIIKyBaHHS 3aIajJbHOTO MpO-
11eCY YPOTEHITaIbHOTO TPAKTY.

IIpod. . IBanoB npoBiB MaiicTep-kiac «I1omepyno-
Hedpur. Pekomenaanii 10 nmpaktuku». Jlormosizau mpe-
3€HTYBaB Pi3Hi (popMU rIIOMepyIOHEDPUTIB Ta iX JTiKyBaH-
HS 3riHO 3 ocTaHHiMUK HactaHoBamu KDIGO.

JI7s1 cBO€YACHOTrO IpM3HAYEHHSI OOIPYHTOBAHOIO JIi-
KyBaHHS JOLJIbHE MpoBeAeHHs Hedpobiormcii y Oiibinoc-
Ti BUMNaAKiB. Take MOCTIIKEHHSI Ma€ CEHC 32 MOXJIMBOC-
Ti: 1) MIBUAKOI OIiHKU; 2) 3aCTOCYBaHHSI MaKCUMAaJbHO
IIMPOKOT MaHesi iMyHoricroxiMiunux (apOoHukis. Takuii
ITIXiT Ha CbOTOIHI BXe AOCTYITHIN B YKpaiHi B HedpoJio-
rignii kriHini mpod. [. IBanosa, 1o 0yJ10 IpoaeMOHCTPO-
BaHO | KBITHS B «KJIIHIYHMIA IeHb». Bim B3STTS MaTepiary
JI0 OTPUMAHHS pe3yJbTaTy Terep MOoTpiOHO MeHIe 100u.

) Zoom KoHoepeHuus ‘ Bobi npocvatpusaete skpaH Jyuek Lange

OneHa bekiHa

Jacek Lange h‘

Dmytro lvanov OneHa bekiHa

Hacrpoiiku npocmotpa v

Natali Zorka Jlewko-Cy6auyc... @

Natali Zorka Newko-Cy6auyc Auapi.. % Hatana Hatans

Dealing with loss — mourning

1. Denial
2. Anger
3. Barging

4. Depression

5. Acceptance. Farewell.

AnropuTtMm sikyBaHHsI
rinepakTMBHOro ce4oBOro Mixypa

18 [ Anropr riysarin
| rineparusHoro cevosoro wixypa |

AnTaMyckapumoBa Tepanis i aromicr Gera3-aapenopenenopis MipaGerpon

BizcyTHicts eexry
Vpoxumaime
ocaizxenns

Heiiposoayasnist
Boryainorepanis
Bixsexenus ceai

JlekapcTBeHHan Tepanus NPUMEHAETCA Y NAUMEHTOB NPN HE3GGEKTMBHOCTI NpeAWeCTBYIOULel NOBEAeHUYECKOM Tepanimn’-2.

~ ERTE =]

Bnpasu Kerenn

BKntounTs 38yK  OCTaHOBUTS BUAEO Yuacthmkn

Brekbrd F.C. L EAU Guidliows on Uriery Tcominesce, 016

(] &3

Peakuyy
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Parathyroid glands,

Calcium/Phosphate <
Homeostasis

CasR

0
AP2ST- lamu
PTH secretion

Parathyroid coll

Vitamin D
(skin exposure
iot)

hydroxylase
(CYP2R1)

25-hydroxyvitamin D3

fa-hydroxylase Active 1,25(0H),D,
; 24-hydroxylasel
(S / \Lcwnmr

Degradation
Ca® absorption 1,26(0H)2 Vit ;
by intestines

Increased NaPill:
internalization

T—
l Cyp24at Proximal
tubule cell

Ped Nephrol 2021

Increased phosphate

Increased 1,25(0H),0,
excretion, reduced 1,25(0H),0, i

Ak 1me nmpoBoauThCs, OYyJIO MPOAEMOHCTPOBAHO Yy JOIO-
Bimi excriepta «/l0CBij BUCOKOSKICHUX CY4aCHUX T€XHO-
Joriii 3a momomoro mugpoBoro Mikpockona Grundium
40» M.JI. Isanoeoi, x.m.H., PhD, Instituto Europeo di
Oncologia-1EO, xadenpa nmatosnorii, Minan, Itamis, Ta ka-
denpa marojoriuHoi Ta TomorpadiuyHoi anaromii, HYO3
Vkpainu im. I1.J1. lllynuka, Kuis, Ykpaina.

3acTocyBaHHs MOIIOHOTO MiAX0ay OYJI0 MPOAEMOHCTPO-
BaHO B aHaJTi3i KJIiHiYHOrO BUnanaky «Me3anrionpoJidepa-
THBHUIA IJIOMePYJIOHe()PHT 3 BiTKJIaJEHHAM MOHOKJIOHAJTb-
HMX iIMyHOTJI00YTiHiB: YoMy Hedpooioncis BaxkamBa?>», 1110
npeacrasuwin 0.1, Uy6, K.M.H., JOLIEHT, 3aBigyBayka BiiLi-
JIEHHSI Kap/ioJiorii, Tepartii Ta Hedpoutorii XapKiBCbKO1 Me-
JUYHOI aKameMil IMiCIsIuIIIIOMHOL OCBiTH, XapKiB, YKpai-
Ha, ma 0.0. /[aduk, n.M.H., ipod., 3aBigyBauka Kadeapu
narosioriyHoi Ta tororpadiuHoi aHatomii HYO3 Ykpainu
im. I1.JI. Illyrmmika, KuiB, YkpaiHa.

XBopoOH, 110 MPU3BOMATH OO YPaXKEHHSI HUPOK, OyIn
posriusiHyTi B ponosimax «Llykposuit miaGer i XXH»
(JI.LK. Cokoaosa, n.Mm.H., 3aBimyBauka Kadeapu miabe-
ToJiorii IHCTUTYTy €HIOKPMHOJOTIi Ta OOMiHY pPeyOBUH
iM. B.I1. Komicapenka HAMH VYkpainu, KuiB, YkpaiHa),
«Ypa:KeHHS1 HUPOK Y JiTeil 3 peBMATHYHUMM 3aXBOPIOBAH -
Havm» (0.A. OQuasincoka, 1.M.H., ipod., kadeapa nesia-
Tpii Ne 1 HYO3 Ykpainu im. IT.J1. lllynuka, Kuis, kepiBHUK
HITL nutstyoi peBMaToIOrii Ta TPAH3UTUBHOTO CYTTPOBOLY
MTEH Ta TMiIUITKIB 3 PeBMATOIMHUMM 3aXBOPIOBAHHSIMM),
«BereratuBHa auchyHkuia Ta GopMyBaHHA rinepreHsii
y mignitkiB Ta nopocanx» (J1.1. Baxyaenxo, n.M.H., Tipo-
decop kadpenpu nemiatpii 2 MY, Huinpo, Ykpaina) ta
«Hedpooriyamii morjasn HaA MyJbTHCHCTEMHHUIT 3amaib-
Huii cunapom y aireid 3 COVID-19» (H.C. Jlyk’anenxo,

Paul Goodyer

I.M.H., ipod., 1Y «IHcTtutyT criagkoBoi rarosnorii HAMH
Vkpainw», JIsBiB, Ykpaina, O.0. Jlobpuk, K.M.H., JOLIEHT,
JIbBiBCbKMIT HalliOHAJbHUI MEAUYHUM YHIBEPCUTET iMEHI
Hanuna lanuubkoro, JIbBiB, Ykpaina). lonosini BUKJINKa-
JIV BeJIMKY 3alliKaBJICHICTh y CIyXadiB, SIKi CTABUJIA YMMAJIO

3aruTaHb.

CunxponHuit mepekian Buctymy <«Hypercalcemia:
lessons from the past for pediatric nephrologists» Paul
Goodyer, MD, Prof, McGill University and a Pediatric
Nephrologist at the Montreal Children’s Hospital, IPNA,
IO3BOJIMB CyxayaM IJIMOOKO BHMKHYTH B MpoOJeMy Ti-
nepkaibliemii. Jlomosinau — BigoMuii AUTS4YMii Heppo-
JIOT, UyJOBUIA JIEKTOP, SIKWIA BXXe He BIEPILIe 3aPOIITYEThCS
OPTKOMITETOM JIO BUCTYIIY.

OcraHHili 00K BUCTYMiB OyB TNMPUCBSYEHUN HUPKO-
Bo-3aMicHili Tepamii, a came: «IIJl AK Kpamui BapianT
nasa Herpancmiantaniitnoi 3HT. Xsopi ma miamizi Ta
COVID-19» — BracHMM I0CBIiIOM IMOIUTHABCS IIPE3UAECHT
acowiauii namientis O.M. Hexcypin, XapkiB, YkpaiHa, a
takox ronoBHuii Jikap KHII «KwuiBchka obnacHa Jikap-
Hst» LJI. Kywma, sikuii BUCTYIIiB 3 monosiaaio «Voxiu-
BOCTIi HAJJaHHS Jiaj1i3HO1 IONOMOrH B YMOBaX 00MezKeHOro
JIOCTYIIY 10 PecypcCiB».

Hanpukinui kKoHdepeHii OyB MpoBeAeHUN TMIEHYM
VYKpaiHCBKOI acomianii IUTIIYUX HedPOJIOTiB, pillleHHIM
SIKOTO TIPOJIOBKEHO I1Ie Ha 5 POKiB IMTOBHOBaXKEHHSI MPe3u-
nmeHTa 1iel acomiamii [1.[1. IBarnoBa.

[Tig yac koHbepeH1lii yuacHMKaM 0yJI0 3aITpoONOHOBA-
HO BIiAIIOBiZaTH HAa KOHTPOJIbHI 3alIMTaHHS JOIIOBiIaYiB,
IO TO3BOJIMJIO OiMbIIOCTI i3 212 y9aCHUKIB ITiATBEpIAUTHA
3HAaHHS Ta OTPUMATHU eJIeKTPOHHUI cepTudikar ciayxaya.
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