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CnoraH uporo Homepa: «LlogeHHuin
NOOBUI HambinbLl BUCHaXXNMBUA». | Ue
0O Hboro uurtata i3 «[onocy VYkpaiHu»
(http://www.golos.com.ua/rus/article/303020):

«Y XUTTI € pedi He3barHeHHiI. XTocb 34iuv-
CHIOE MoABUI MUTTEBUN — | YBIYHIOETBCS. A
XTOCb BEPLUNTL LLYOAEHHWU r1ogBur, i iiogu
Moro He riomidarotb. Ane MuHae 4ac, | ctae
3pP0O3yMIsio, XTO Bif HAcC MilLIOB, KOro Ham He
BuUCTa4ae, 4o Koro 3BepratMumMeMocs HYepes
POKU >,

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

3 nosaror, Amutpo 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

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 outcomes 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 conftributing 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 appears 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.

© «Hupkm» / «Kidneys» (Pocki), 2022
© Bupaseub 3acnacokuii 0.10. / Publisher Zaslavsky 0.Yu., 2022
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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 Q1 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 Records (23/57, 40.3 %) were from

identified identified through Switzerland ethnicity, fourteen

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

- Central searching searching 24.5 %) from Japanese, six of
2 (n = 2622) (n = 2759) fifty-seven patients from Ita-
3 T —— lian ancestry (6/57, 10.5 %),
£ e four of fifty-seven patients from
-% (I:(ingg:?) Chinese (4/57, 7 %), two of
= fifty-seven patients from USA,
Netherland, Brazil (2/57,

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

excliided 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
E Records SCI?e.e.hed EXCI;(:::O(:S ;;250) with history of proteinuria
o 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: | | | hparment (3/57, 5.2 %), two
= ' of fifty-seven mentioned histo-
2 i assgssed Not case report ry of chronic obstructive airway
5’ 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
K and quantitative elevated weight and one of fif-
% synthesis (58 case ty-seven patients (1/57, 1.7 %)
£ repo_rts in 22 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 of 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
(17721, 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 I) @ ©) (m) 3/3+6=0.33 3x1=3
Neagative FN1 1/1+1=0.50 1x6=6
ger?e (Group Il) 1(c) 1(d) 2 (n0) 0.33:050=028| 3:6=0.5

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 differgnce 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 of 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 II) 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
FN1 gene in achieving to ESKD with KRT. Our research
showed negative association between FN 1 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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Significance level | P = 00283 osh . . I I M
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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 111 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 III 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 III procollagen
peptides in serum and accumulation of type III collagen in
mesangium and subendothelial areas in kidney biopsy. DNA-
JBY 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
IgG), 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?;t:,tr after renal Total Relative Risk Odds ratio
Exposure +/— transplant
Neph_rotic_:-range
proteinuria 1(a) 2 (b) 3(n1) ala+b+clc+d axdbxc
(Group |) 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 (m0) 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 differ gn ce 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% CI
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 Gi6pOHEKTUHOBOT FAOMEepYyAONaTii:
CUCTEMHUMN OTASIA TA METACHAAI3

Pesiome. AkryanbHicTh. DiGpoHEKTMHOBA TIOMEPYJIONATis —
CIagKoOBE 3aXBOPIOBAHHSI HUPOK, SIKE XapaKTepU3YETbCS 3Ha-
YHUMU BiIKJIageHHSIMU (iOpOHEKTUHY B ME3aHTil Ta CyOeHIoTe-
JliaJbHOMY MpocTopi. MeTa JOCiIZKeHHs: OL[iHUTU BILUIMB reHa
(biOpOHEKTUHY Ha 3HWXXEHHsI (byHKIIiI HUPOK Ta MMOBIpHIiCTb
peLMIVBY 3aXBOPIOBAHHSI TCJIsI TpaHCIUIaHTallil HUpKK. MaTte-
pianu Ta MeToAM. Y pPEeTPOCTIEKTUBHMX OMUCOBUX TOCIIIKEHHSIX
OyJi0 3HaiiaeHo 57 malieHTiB 3 (GiOPOHEKTUHOBOIO TJIOMEPYJIO-
naTtieto. 1151 OLliHKY BIUIMBY (haKTOpa pU3UKY Ha PE3yJIbTaTH 3a-
XBOPIOBaHHSI BUKOPUCTOBYBAJIM BiTHOCHUI PU3UK i BiTHOILIIEHHST
mwanciB. Pe3yapTaTn. 3 57 naiieHTiB 3 (HiGpOHEKTUHOBOIO TJIO-
Mmepysonarieto 6yno 36 yonosikis (63,1 %) i 21 xinka (36,8 %).
BinHOCHMIT pU3KK i BiTHOLUEHHS LIAHCIB Y TEPMiHAJIbHIN cTamdil
3aXBOPIOBAHHSI HUPOK MPU MpOTeiHypii HepoTUuHOro miana-
30HYy OyJIO TIOPiBHSHO 3 TAKUMU IIPU MPOTEiHYpii HEHeDPOTUUI-
HOTO Jliana3oHy, 1i moka3Huku craHoBuwiu 1,33 i 1,39 Binnosin-
HO. BimHOCHMIT pU3MK i BiZHOLIEHHS LIAHCIB B TePMiHAIbHIN
cTajii 3aXBOpPIOBAaHHS HUPOK TIPY 3aMiCHill HMPKOBIi Tepartii y

MarieHTiB i3 mo3uTuBHUM reHoM FNI1 (K dakTop pusuky abo
(akTop, 110 cripusie) OGyJ0 MOPIBHSIHO 3 LIMMU MOKA3HUKAMM Y
Mati€eHTiB i3 HeraTuBHUM reHoM FN1 — Bonu cranosBuiau 0,66
ta 0,50 BinmoBigHO. ¥ MOTOYHOMY AOCTIIKEHHI PU3UK PELIUIN-
BY IiCJIs1 TPAHCIUIAHTALLl HUPKU 3 IPOTEIHYpi€t0 HEDPOTUUHOTO
nianazony craHoBuB 0,83 (95% nosipuuit intepsai Bix 0,1213 1o
5,7244), a BifHOIIIEHHS IIAHCIB PELIMAUBY TicC/sl TpaHCIUIAHTALIil
HUPKKU 3 He(POTUUHOK TMPOTETHYPIEI MOPIBHSIHO 3 HEeHedpo-
TUYHOIO MpoTeinypieto craHoBu0 0,75 (95% nosipunii iHTepBat
Bix 0,03757 mo 14,9733). BucHoBKuU. BigHOoCHUI pU3KK i BiTHO-
LIEHHS 11IaHCIB KiHUEBOI CTafil 3aXBOPIOBAaHHS HUPOK TPU MPO-
TeiHypii He(pOTUUHOIO Aiana30Hy MOPIBHSIHO 3 MPOTEIHYpi€lO
HeHepPOTUYHOTO Aiana3oHy craHoBuu 1,33 Ta 1,39 BinnosiaHo.
Takum ynHOM, MOBIpHO, PU3MK PO3BUTKY r'eHa (DiOpOHEKTUHY
1 Ha TepMiHaJbHili cTadil 3aXBOPIOBaHHSI HUPOK IPU 3aMiCHii
HUPKOBIiH Teparii € HU3bKUM.

Kimo4oBi cjioBa: ¢i6poHexTH; hi6poHEKTMHOBA [JIOMEPYJIO-
T1aTist; HIPKOBA HEIOCTATHICTh; BUIJISIT YaCTOK
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BUSBA@HHS NAO3MIAHUX FreHiB
OHTUOBIOTUKOPEe3NCTeHTHOCTI ESBLs
Ta PMQR cepeaA yponatoreHis, BUAIAEHUX BiA NALIEHTIB
3 AoAIAAiI3HOIO XXH Ta nieAoHedpuUuTom

Pestome. LilopiuHo y cBiTi peecTpyeThCs 6AM3bKO 150 MiAbIOHIB BUNAAKIB iHpeKLivi cedyoBoi cuctemm (ICC),
HQ AIKYBQHHST SIKUX BUTDQYQETLCST MPUOAM3HO 6 MIABSIDAIB AOAQPIB HA piKk. Y CLLUA peecTpyeTbcsi 6GAm3bKO 8
MIABMIOHIB QMBYAQTOPHIMX Bi3nTiB 3 rMpmBoAy ICC 1a noHas 100 000 rocritaQAizauiv LLLIOPIYHO, YACTiLLe 3a BCe
3 npuBOAY nienoHeppuTy. NikyBaHHST ICC AIMITYETLCST @OPMYBAHHSIM CTIIKOCTI AO QHTUOQKTEPIQABHUX MPEe-
naparis. 3riaHo 3i 3Bitom CDC (Centers for Disease Control and Prevention), y CLLIA peecTtpy€eTbCst GAN3bKO
2 MAH iHpekuivt Ta 25 000 cMepTeAbHUX BUNQAKIB YHACAIAOK QHTMOIOTUKOPEINCTEHTHUX IHPEKLIV. 3riAHO 3
AQHUMM parnopTy Antimicrobial resistance surveillance in Europe 2022 (aHani3 AaHmx 3a 2020 pik), GinbLue
HiK 54 % BupineHux wtamis E.coli GyAn pe3nCTEHTHUMM MPMHAVIMHI AO OAHOrO QHTMOAKTEPIAABLHOIO MNPena-
pary (ABI). Y 2020 poLji HanGIAbLLINA BIiACOTOK PE3NCTEHTHOCTI BCTAHOBAEHO A0 QMIHOMNEHILMAIHIB (64,6 %),
GTOPXIHONOHIB (23,8 %), LepanocriopuHis 3-i reHepauii (14,9 %) i amiHoraikosuais (10,9 %). Pe3nCTEHTHICTb
A0 kapbaneHemiB ctTaHoBUAQ 0,2 %. 87,4 % LUTAMIB, PE3NCTEHTHUX AO 3-i reHepaLii LLe@daroCrnopuHIB, GyAm
npoayueHTamum ESBLS. BUKOpUCTAHHST QHTMOQKTERIAABHMX MPENQAPATIB LLUMPOKOro CrnekTpoa All € OCHOBHVM
DAKTOPOM PU3BKKY KOAOHI3QLIT | MOLLMPEHHST PE3NCTEHTHWX Enterobacteriaceae, BkaoHYaroum E.coli. 3Ha-
YHQ MOLLUMPEHICTb ESBLS-MPOAYKYOYMX LLUTAMIB, MABULLIEHHST PE3NCTEHTHOCTI AO OCHOBHMX rpyn ABIT TQKOXX
MpPu3BOASIT AO 3BIABLLIEHHST BUKOPUCTAHHST KOpO6QArneHeMIB, O, Yy CBOK Yepry, MOXe 36IAbLLUNT CEAEKLIO
TQ CrpUSITV MOLLMPEHHIO PEUCTEHTHUX AO KapbarneHeMiB Enferobacteriaceqe. Y crarti Bia0ObpakeHi AQHI
L{OAO QHTMOAKTEPIAALHOI HYTAUBOCTI BUAIAEHWX YD OINATOreHIB TQ iX B3AEMO3B ‘SI30K 3 HQSIBHICTIO/BIACYTHICTIO
nAQsmipHMX reHiB ESBLs Ta PMQR.

KAIOYOBI CAOBQ: iHpeKLii CeyoBUX LLASIXIB; MIEAOHEDPUT; XPOHIHHA XBOPOOA HUPOK, QHTUBIOTUKI, PE3UC-
TEHTHICTb, MAQ3MiHW, ESBLS; PMQR

Bctyn

Indexuii ceyoBoi cucremu (ICC) 3aiimaioTb mpoBimHi
MO3UIIii B CTPYKTYpi iHQEKIIIHNIX 3aXBOPIOBaHb, OCTYIIa-
IOUMChH JIMIle pecripaTopHuM iHdekuisM. [lopiuyHo y cBiTi
peectpyeThest 6u3bKo 150 MinbitoHiB Bunaakis ICC, Ha
JIKyBaHHS SIKMX BUTPAYAETHCST MPUOTU3HO 6 MITBSIPIIB 10-
JapiB Ha piKk [ 1—4]. B Ykpaini mommpenicts ICC cTaHOBUTH
om3bko 40 %, cepen Hux gominyrwouolo ICC e miesoned-

put. Y CILA peectpyeTbcst 61U3bKO 8 MiIbitOHIB amMOya-
topHuX Bi3uTiB 3 mpuBoay ICC ta monan 100 000 rocrita-
JIi3alliil IopiYHO, YacTillle 3a BCe 3 MPUBOLY Mi€TOHE(PUTY.
Binbie Toro, 6au3bko 15 % ycix amOynatopHo Mpu3Haye-
Hux aHTubioTukiB y CILIA npunanae Ha ICC [4, 5].
JlikyBanust ICC nimiTyeTbcsi (OpMyBaHHSIM CTili-
KocTi 10 aHTuOakTepiaabHux TmpenapartiB (ABIT) [6].
3rinHo 3i 3B8itoMm CDC (Centers for Disease Control and
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Prevention), y CIIIA peectpyeTbest 611M3bKO 2 MIIH iH(pEK-
uiit Ta 25 000 cMepTeabHUX BUIAIKIB BHACTIIOK aHTUOI-
OTUKOPE3UCTeHTHUX iHdekuii [7]. 3rifHo 3 JaHUMU pa-
nopty Antimicrobial resistance surveillance in Europe 2022
(anamiz manux 3a 2020 pik), Ginblie HiX 54 % BumiIeHUX
wtaMiB E.coli Oyau pe3auCTeHTHUMU MTPUHANMHI 10 OTHOTO
ADBII. ¥ 2020 poui HaliOTBIINIA BiZCOTOK PE3UCTEHTHOCTIL
BCTaHOBJIEHO 10 aMiHoneHiuwiiHiB (54,6 %), GropxiHO-
JoHiB (23,8 %), 3-1 renepaiiii nedanocrnoputis (14,9 %) i
aminoriko3uais (10,9 %). Pe3aucTeHTHICTh 10 KapOarneHe-
MiB craHoBwia 0,2 % (puc. 1). 87,4 % mTamiB, pe3UCTEHT-
HUX 110 HedalocopuHiB 3-1 reHepallii, OyJiu MpoayleHTa-
MM B-maktama3s posimrpeHoro crekrpa aii (ESBLs) [8].

PesucrenTHicTh f0 1edanocnopuHiB 3-1 reHeparii i
KapOarieHeMiB 3arajioM OyJia BUILOK Y K.pneumoniae, HixX y
E.coli. Y Toli yac 5K y OiIbIIOCTI KpaiH PE3UCTEHTHICTh 110
KapOarieHeMiB 3auiianacs piagkoro ajst mramis E.coli, 30 %
KpaiH parnopTyioTh Mo Oibliie HixX 25 % pe3UCTEeHTHOCTI y
K.pneumoniae. Pe3ucTeHTHICTb 10 (DTOPXiHOJOHIB y IITa-
MiB E.coli BapitoBana B mianmasoHi Bim 10 mo 48,2 % momix
KpaiHamu; 10 1edanocnopuHiB 3-1 reHepauii — Bin 5,8 10
41,4 %; aminormiko3umis — Bin 5,5 no 34,2 % (puc. 2) [8].

B VYkpaini, 3ritHO 3 OITyOJiKOBAaHUMM TaHUMU pa-
nopty Antimicrobial resistance surveillance in Europe
2022, mtamu E.coli Many Taki piBHI pe3UCTEHTHOCTI: 10

amiHoneHiumninis — 71,4 %, nedanocnopuis 3-i reHe-
pauii — 53,3 %, ¢ropxiHonoHiB — 41,9 %, amiHOIIiKO-
3uniB — 35,7 %, xapbanenemis — 4,4 %. KombGiHoBaHa
pe3ncTeHTHicTh ctaHoBMaa 17,5 % (puc. 3) [8].

3a migpaxyHkamu, 1o 2050 poKy aHTMOIOTHUKOpE3UC-
TeHTHicTh (ABP) 1mopoxky cnpuunHuth 6;1136K0 10 MiJb-
MOHIB CMepTeJbHUX BUIAIKIiB, IO TMpU3BENe O 3MeH-
LIEHHSI BHYTPILIHbOTO BAJIOBOrO MPOAYKTY Ha 2—3,5 % y
BCHOMY CBiTi, 110 KomryBatuMme 10 $ 100 TpiH [9].

IMpruunu ABP ckiagHi Ta 6araTOKOMIOHEHTHi, BOHU
OXOILTIOIOTh NMTMTaHHSI CaHiTapii Ta TirieHu, MpakTUKy TBa-
PUHHULTBA, iHPOPMOBAHICTh I'POMAACLKOCTI Ta 11 HislIb-
HICTh, a TaKOX il CMCTEeMU OXOpOHHU 3mopoB’st. OgHak
HeBinmnosigHe npu3HadeHHsT ABIT € xirrogoBM pakTOpOM
111 BUHUKHEeHHs1 ABP, 1110 00yMOBJIeHO TIONUTOM Talli-
eHTiB, BapricTio ABII, BiACyTHiCTIO 3HAHb PO BiATIOBIMI-
HY TaKTUKy aHTHOAKTepiaJbHOI Tepamii y KOHKPETHOMY
BUMAIKy Ta/ab0 3aTPUMKOIO JIAOOPATOPHUX PE3yJIbTaTiB.
Henanexue BUKopucTaHHs (3710BXUBaHHsI a00 HaIMipHe
BUKOPHUCTaHHS) 3HUXKYE epekTuBHicT, ABII i mpu3BoauTh
JIO ceJIeK1lii Ta MOIIMPEHHS PE3UCTEHTHUX IITamiB [9].

Tinmeku y 2015 poruti ipubmm3Ho 269 MinbitoHiB ABII
Oysio BugaHo antekamu amoOynaropHo y CILA, To6To ko-
JKeH M’ATUI 3 1eCTH JIIOACH IIOPIYHO OTPUMYE IIOHAM-
MEHIIIe OMWH aHTUGioTHK. biusbko 30 % mux npusHayeHb

Table 8 E. coli: total number of invasive isolates tested (N = 98 567)* and AMR percentage (%) per phenotype, EU/EEA,
2020
Ay S R e | DU WM (NI S arag o i B
Fully susceptible (to included antimicrobial groups) 45338 46.0
Single resistance (to indicated antimicrobial group)
Total (all single resistance) 32535 33.0
Aminopenicillins 29512 29.9
Fluoroquinolones 2547 2.6
Other antimicrobial groups 476 0.5
Resistance to two antimicrobial groups
Total (all two-group combinations) 10 026 10.2
Aminopenicillins + fluoroquinolones 5660 5.7
Aminopenicillins + third-generation cephalosporins 2493 2.5
Aminopenicillins + aminoglycosides 1710 1.7
Other antimicrobial group combinations 163 0.2
Resistance to three antimicrobial groups
Total (all three-group combinations) 6742 6.8
Aminopenicillins + third-generation cephalosporins + fluoroquinolones 4417 45
Aminopenicillins + fluoroquinolones + aminoglycosides 1830 19
Other antimicrobial group combinations 495 0.5
Resistance to four antimicrobial groups
Total (all four-group combinations) 3902 4.0
Aminopenicillins + third-generation cephalosporins + fluoroquinolones + aminoglycosides 3873 3.9
Other antimicrobial group combinations 29 <041
Resistance to five antimicrobial groups
Aminopenicillins + third-generation cephalosporins + fluoroquinolones + aminoglycosides + carbapenems 24 <01
Onlyi s with ¢ r ampicillin), third-generation sporin i
ceftazidime), carb: svofloxacin or ofloxacin) and a ycoside cir
were included in th oli isolates
b Only AMR combin:
Not adjusted for population differences in the reporting countries

PucyHok 1. PiBHi yyTnuBocTi/pe3auncreHTHocTi wtamis E.coli go Ha6inbw nowmpennx ABIT 3a 2020 pik
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KOJIOHii1, 3a6apBiieHHs 3a [pa-
MOM, PYXJIMBIiCTb Ta OioXiMiuHi
peaxiiii.

Bu3HQYeHHS1 4yTAUBOCTI
AO QHTUGIOTUKIB
AHTUMiIKpPOOHY YyTIU-
BiCTh  i30JI4TiB  BU3HAYAIN
METOIOM MOMCKOBOI muy3ii
Kip6i — bayepa Ha yamikax 3
arapoMm Mioiepa — XiHTOHa.
3a po3MipoM B30HU HaBKOJIO
KOXHOTO AHTUMIKPOOHOTO

[Oianis HesiaknagHa Am6ynatopii

Aonomora

MNegjatpis

CraujioHapu

MCKa i30JI5IT iHTEPIPETyBaIU
SIK YYTJINBUIA, TIPOMIKHUI a00

3aranbHa
npakTuKa

Xocnicn

PucyHok 4. BigcoTok HeyinboBUX npu3Ha4yeHb aHTU6IOTUKIB 3a71€XHO

Bif piBHSI MegU4YHoOI gornomoru

HedpUTy 3 TMXOMAHKOI0, 00JTbOBUM CUHIPOMOM, CUMIITO-
MaMM iHTOKCHKallii, HassBHICTIO a00 BiICYTHICTIO AU3Ypii.
Kpumepii eurxaiouenns: OHKOJOTIUHI 3aXBOPIOBAHHS,
HEKOHTPOJIbOBaHA apTepiajlibHa TillepTeH3is, ceplieBa He-
nocrtatHicts III-IV knacy 3a HYHA; npuiiom OGinbiie
OJIHi€T 1031 aHTMOIOTHKA YIIPOJIOBXK 72 FOAWH Iepej roc-
miTajizaliero; HEBPOJIOTiUHi 3aXBOPIOBaHHS; aKTUBHi 3a-
XBOPIOBAHHSI CITOJTYYHOT TKAHUHM Ta CUCTEMU KPOBI.

bakrepiaAbHi Wramu

[ 6aKTepioJIOTiYHOTO JOCHIIKEHHST BimOMpaach
cepeiHs TIOPILisl cevi y CTepUJIbHUI KOHTEWHep, sKa 00-
pobJisiiach y BifliIeHHI Meau4HO1 Oiojorii XapKiBChKOT
MICBKOI KJIiHi9HOI JIiKapHi IIBUIKOI MEINYHOI JOITOMOTH
MIPOTITOM 2 TOOMH IIicNIsI 300py. 3pa3Ky Cedi iHOKYIIO-
BaJli Ha KpPOB’SHUII arap ab0 XpOMOIeHHE CEepeIoBUILIE
ChromID CPS (bioMerieux, ®@paHilist), micjast 40TO MO3U-
TUBHi BUNaAKu iHKyOyBaiu ripu 37 °C npoTsrom 24 ronuvH,
a HeratuBHi Bunagku — npu 37 °C npotsiroM 48 ronuH.
3pa3ky BBaXajquCs KJIiHIYHO 3HAYYIIUMU, SIKIIO Kilb-
KicTh KoJioHieyTBoprotouux oarHuilb (KYO) craHoBuia
> 103 KYO/mn cedi. Y 6akTepiif, IKi BUpOCIU Y BiAMOBII-
Hill KiJTbKOCTi, Y MOAAJIBIIOMY OIliHIOBazach MOPMOJIOTist

PE3UCTEHTHMA 3TiHO 3 KpUTE-
pismu CLSI [12]. Buznauanu
YYTJIMBICTh O HACTYITHUX aH-
TUOIOTHKIB: aMITIIIWITIH, aMOKCUIIMJIiH/KJIaByIaHart, 1ned-
TpiakcoH, HederniM, HunpodIoKcalt, JeBo(I0KCalIuH,
HITPOKCOJIiH, (pypamar, aMiKalluH, FeHTaMilluH, HIiTpody-
panToid, meporieHeM (TOB «AcmekT»), KO-TpUMOKCA3011,
dyparin, dochominmn (HIMEDIA Laboratories, Pvt.
Ltd., Mywm6ai, [Hmist).

Bu3HQYEHHS NTAQ3MIAHUX FEHIB
QHTUGIOTUKOPE3UCTEHTHOCTI

[ToBHy exctpakuito JIHK nmpoBoauau a1 BCix 3pa3kiB
METO/IOM TeTUIOBOro 1110Ky. CKpUHIHT Ha HasIBHICTb IJ1a3-
MinmHux reHiB pesucreHTHOCTI ESBLs Ta PMQR npoBoau-
JIN 3a JOTIOMOTOI0 aHaji3y CeKBEHYBaHHS MOJliMepasHOl
nmanimorosoi peakiii (ITJIP). [Ipaiimepun mis Bu3HaUYeHHS
TeHiB pe3UCTeHTHOCTI momaHi B Tabu. 1. [Ipoxyktu ITJIP
aHaJi3yBaJlu eJIeKTpodOope30M y arapo3HoOMy reili Ta ¢ap-
oyBanu etunieM O6pominy. Ilnasminna JIHK, Bukopucrana
SIK MapKep MOJIEKYJISIpHOI Macu, OyJia TiapoJjizoBaHa (ep-
MeHToM pucl9 Hpall [13].

Crarucrtmka
CTaTI/ICTV[‘-IHI/Iﬁ aHani3 IIPOBOAUJIM 3 BUKOPUCTAHHAM
ImakeTa sl CTaTUCTUYHUX I[OCJ'[iZDKCHB IS0 COI_liaJ'II)HI/IX

Ta6nnys 1. MNpavimepu nna3migHux rerHis peancrteHTHocti ESBLs ta PMQR

Resistance genes Primers Amplicon size (bp)

5ATG 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 5ACC AGA AYV AGC GGB GC 585

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

. aacloF TTG CGA TGC TCT ATG AGT GGC TA
aac(6’)-lb-cr aaclbR CTC GAA TGC CTG GCG TGT TT 482
QeoA qepAF AAC TGC TTG AGC CCG TAG AT so6
P gepAR GTC TAC GCC ATG GAC CTC AC
18 HUPKM, ISSN 2307-1257 (print), 1SN 2307-1265 (online) Tom 11, Ne 1, 2022
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Hayk (SPSS), Bepcist 20. KaTteropianbHi gaHi (cTath, cTaH
Ta YYTJMBICTh 10 aHTUOIOTUKIB) Oy HaBEACHi y BUTJISIII
KiJTBKOCTI Ta BimcoTka. BinmcoTKu B pi3HUX KaTeropisix mo-
piBHIOBaJIM 3a JIOTIOMOTOI0 KpUTEpito Xi-kBaapat. CraTuc-
TUYHUI aHaJli3 MPOBOAWIN 3 BUKOPUCTAHHSIM TPOTOPILiit
YYTJIMBUX, CTIIKUX Ta TTIPOMIXKHUX MPOAYKTiB. PisHu1Is BBa-
JKajacsl 3HauyIlolo, SIKIIO0 UMOBIPHICTh TOTO, 1110 BUTIa KO-
BIiCTb MOSICHIOE pe3y/IbTaTh, OyJia 3MEHIIIeHa 10 MEHIIe HixX
5% (p <0,05). 1151 KOKHOTO MOTEHIIITHOTO (hakTopa pu-
3UKy KoeillieHTH 1aHciB i 95% moBipyi iHTepBaau Oyau
pO3paxoBaHi 3a TOIMOMOrolo 6araTro(akTOpHOIo aHaIi3Yy.

Etnka

Koxxen nmauieHT OyB moiHgopMoBaHuii ITpo 30ip TaHUX,
i Bil KOXKHOTO YYacHMKa OyJO OTPMMaHO MUCHBMOBY iH-
¢opmoBaHy 3roay. [TpoTokon AOCTiIKEHHST 3aTBEPAKEHO
e€TUYHOI0 KoMicielo XapKiBChbKOI akaaeMil MicCasiauIiIiom-
Hoi ocBiTh (Tipotokos Ne 2 Bix 22.02.2013). AHOHIMHICTb
rapaHTOBaHa Iix Yac i micis mocmimkeHHs. JocmimKeHHsS
HeiHBa3MBHE i MOBHICTIO BinoBinae [e1bCUHCHKIN AeKa-
paiii K 3asgBi Ipo €TWYHI MPUHIUNNA MEIUYHMX IOCIi-
JKeHb 3a yJacTIo JIIofiei, 3aTBepakeHi BcecBiTHbOIO Me-
JUYHOIO acouiali€elo.

PesyAbTaTH

Cepen 105 o6cTexxeHux mamieHTiB 06ys1o 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 %) ta 29 (27,6 %) oci6 mamu XXH I, 11,
[T Ta IV ct. BignoBigHO. XBOPUX TOCIiTAJi3yBaIu 3 TAKU-
MM CUMITOMAaMU: JIMXOMaHKa, HyJ0Ta, OJTI0BaHHS, 00ThO-
BUM CUHAPOM y pebepHO-xpedToBoMY KyTi. [1amienTu Oy
po3mineHi Ha ABi Tpymu JiKyBaHHs: rpyma 1 (n = 56) — ma-
LiEHTH, SIKi OTpuMyBaju lLiedansocnopruHu (1edTpiakcoH,
edenim), Ta rpyna 2 (n = 49) — naiieHTH, sIKi OTpUMyBa-
1 PTOPXiHOMOHM (LIUTTPODIIOKCALIMH, JIEBO(DIOKCALIUH).

I3 105 mamienTiB 84 (80 %) Ma TO3UTHBHY OaKTepio-
JoriyHy Kyaerypy. Cepen HuX BudiieHo 115 pizHUX Mikpo-

oprasisamiB, i3 akux 34 (29,6 %) Gynu rpaMITO3UTUBHUMK
ta 81 (70,4 %) — rpamMHEraTUBHUMHU OaKTepialbHUMU
mraMmaMu. binbiricts i30715TiB (n = 73) Oy/u oTprUMaHi Bif
TalieHTiB BikoM Bix 18 mo 65 pokiB, Tofi 51K 42 i30T —
BiJ Mali€HTIB BikoM MoHazn 65 pokiB. 3aranom Escherichia
coli Oyna HalmomMpeHIimMnM MikpoopraHizmoM (53/115,
46,1 %), Toxi K cepell TPaMITO3UTUBHUX OaKTEpiil JOMi-
HYIOUMMMU 30yTHUKaMU Oy/u 1tamu Enterococcus spp. Ta
Staphylococcus spp. (Ta6:. 2).

Kpim 1uporo, cepea 81 rpamHeraTMBHOro mramy B 39
(48,1 %) BumineHi pi3Hi TMMU TUTa3MiTHUX TeHIB pe3uC-
TEHTHOCTI, cepea sakux 27 (69,2 %) Oyau mpomyleHTa-
MM Oerta-jakramas posimpeHoro criektpa (ESBLs), a 12
(30,8 %) Oyau MO3UTUBHUMU Ha OITOCEPEIKOBaHI IIa3Mi-
IaMU TeHU CTIMKOCTi 10 (PTOPXiHOJOHIB. BibuIicTh reHiB
ineHTudikoBano y mraMiB P.mirabilis, E.coli Ta Serratia
Spp. i3 mommpeHicTio 62,5; 52,8 ta 50 % BinmosinHO. Kpim
toro, cepex 28 (52,8 %) mMaasMimlmO3UTUBHUX i30JISTiB
E.coli20 (71,4 %) i 8 (28,5 %) manu renn ESBL Ta nerep-
miHanti PMQR BimnosigHo. 3 m’satu mramiB P.mirabilis
4 (80 %) Ta 1 (20 %) 6ynm mosutuBHi Ha ESBL Ta renun
PMQR BinnosinHo. [IBa 3 BocbMu 1mtamiB P.aeruginosa
(25 %) mamu renu PMQR. Yacrora reniB ESBL ta PMQR
B i3onsTax K.pneumoniae cranoBuia 66,7 ta 33,3 % Bin-
noBigHo. Haitmommpenimumu renamu cepen ESBL Oyma
[B-makramasa turmy blaTEM, cepen PMQR — eduttokc-Ha-
coc QepA (tabu. 3).

Pe3yAbTaT 6QKTEPIOAOrIYHUX AOCAIAXKEHDb
HaiiBuma criiikicts cepen ESBL-mpomykyrounx 1mra-
MiB criocTepiraiacsa no amrmimwiiny (92,6 %), aMoKcu-
nWiiHy/KinaByiaHaty (66,7 %), uedorakcumy (59,3 %),
dropxinononis (51,9 %) Ta renramiumny (40,8 %). Kpim
TOoro, auiie MeporieHeM (96,3% 4ayTauBicTs), pochominuH
(92,6%) i HiTpokcomiH (85,2%) MposiBUIIN BUCOKY iHTiOY10-
yy akTUBHicTh TpoT ESBL-1ipoaykytounx 6akrepiii. PiBHi
pesucteHTHOCTI cepen PMQR-no3utuBHux mramiB 0yau
TakuMu: amminwiiH — 100 %, aMOKCULMJIiH/KJIaByia-

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

OpraHism 3aranom (n = 115) | Yonosiku (n = 6) | XKiHku (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)
’S:_géer ococcus 17 (14,8) 2 (33,3) 15 (19,2) 12 (22,2) 5 (16,7)
fr’;iphy’ococc"s 12 (10,4) 0(0,0) 12 (15,4) 11 (20,4) 1(3.3)
Corynebacte-
rium 4(3.9) 0(0,0) 4(5,1) 0(0,0) 4(13,3)
fg;pt"c"cc“s 1(0,9) 0(0,0) 1(1,3) 1(1,9) 0(0,0)
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Hat — 66,7 %, uunpodokcauuH — 66,7 %, neBodaokca-
H — 58,3 %, amidormikosunu — 50 %. HaitakTuBHiLMM
MPOTUMIKpOOHUM 3acoboM TpotTu PMQR-npoayueHTiB
6yB meporniereM (100% uvyrnusicts). [TokasHUKM 4yTIN-
BocTi 10 ABII in vitro PMRG-HeraTuBHUX mTaMiB 0ak-
Tepiii Oysin BiporigHo BUIIMMU. PiBHI 4yTIMBOCTI 1305160~
BaHMX YPOIIATOTeHIB 3aJIeKHO Bil eKCcIpecii pi3sHUX THUITIB
PMRG naBeneni Ha puc. 5.

BakTepionoriuHa eheKTUBHICTb JIIKyBaHHS y Malli€eH-
TiB, iH(pikoBaHMX OaKTEpisSIMU 3 IJIAMITHUMU FeHAMM pe-
3MCTEHTHOCTI, OyJla HUXXYO10, HixX Yy nauieHTiB 3 PMRG-
HeTaTUBHUMM IITaMaMU, Ha KOHTPOJbHOMY Bi3WTi (TecT
edexkTUBHOCTI JIiKyBaHHS), OakTepiosoriyHa edeKTUB-
Hictb ABT B PMRG-HeraTusHiili rpymi cranosuna 94,6 %
(70/74), tomi sk B PMRG-no3uruBHiii rpymni — 64,5 %
(20/31) (puc. 6).
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PucyHok 5. PiBHi 4ytnusocTi ABI1 (%) 3anexHo Big ekcripecii nna3migHUX reHis
pe3ucteHTHocTi ESBLs ta PMQR
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PucyHok 6. baktepionoriyHa e¢heKTUBHICTb Tepanii 3anexHo Big ekcrnpecii PMRG
(BigcoTok nayieHTiB 3 NigTBEPAXEHOI 6aKTepiosIoriYHo epaaukaLieto)

O6roBopeHHs
TA BACHOBKM

XpoHiuHa XxBopoOa HUPOK,
OesrnepeyHo, 3TAIIAETHCS
Cepilo3HOI0 MPOOJIEMOIO CyC-
nijaecTBa. biusbko 850 MiH
Jmofeil CTpaXmaioThb Bim pi3-
HUX BapiaHTiB 3axXxBOpIOBaHb
Hupok. OnuH 3 10 mopocnux
mae XXH. IlporHo3yerbcs,
mo po 2040 poxy XXH Oyme
YETBEPTOI0 TIPUUMHOI0 CMep-
Ti y cBiti. BapricTh miamisy Ta
TpaHCIUIaHTAlLlil Y BUCOKOPO3-
BUHEHUX KpaiHax CTaHOBUTD
2—3 % piuHoro OomKeTy [14].

XXH acomito€eTbes 3i 3Ha-
YHUMU CEpUO3HUMU iH(EK-
HIMHAMHA VCKIJIAAHEHHSIMU,
11O 3yCTpivaloThes B 3—4 pasu
yacrTille, HiXX y 3arajJbHiil 11o-
mynsii. IHgexIlii € BaxXJI1MBOO
MPUYMHOIO 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI cepel Malli€HTiB
i3 HMPKOBOIO HEIOCTaTHICTIO
i Ipyrorw TPOBIAHOIO MPUYM-
HOIO CMEpTi TIIic/sT CepleBOo-
CYIMHHUX TOfdiiA. 3pocTaroua
PE3UCTEHTHICTh 10 aHTUOAaK-
TepiaJIbHUX TperapariB iCTOT-
HO TIOTipIIye i TaK XKaxXJIuBi
MPOTHO3M.

3rifHO 3 JAHUMM parop-
Ty Antimicrobial resistance
surveillance in Europe 2022
[8], Gimbmie HiXx 54 % Bumi-
neHnx 1mrTamiB E.coli Oymm
PE3VCTEeHTHUMU  TIpPUHANWMHI
nmo ogHoro ABIL. ¥V 2020 pouri

Ta6bnuys 3. lNMna3migHi 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 PE3UMCTEHTHOCTI BCTAHOBJIEHO OO
aMiHoneHimIiHIB (54,6 %), dropxiHonoHiB (23,8 %), 11e-
danocriopuHis 3-i renepauii (14,9 %) i aMiHONIIKO3UIIB
(10,9 %). PesucteHTHICTh MO KapOalleHEMiB CTaHOBUJIA
0,2 %. 87,4 % mramiB, pe3UCTEHTHUX A0 11e(aTOCIIOPUHIB
3-1 reHepartii, OyI1 poOAyLIEHTaMM [3-JTaKTamMa3 pO3IIHUpe-
HOTO CIIEKTpa Oii. ¥ HaIIOMYy IOCJiIKEHHI piBeHb pe3uc-
TEHTHOCTI IITaMiB OyB BUILMM, i MA OTpUMAaJIX TaKi JaHi
1100 aHTHOAKTepiabHOI YYTIMBOCTI: 0 aMITiLMIIHY —
23,5 %, uedanocnopunis 3-i renepauii — 71,6 %, un-
npodokcanuny — 70,4 %, neBodiaokcauuHy — 76,5 %,
reHTamitmuuy — 70,4 %, meporienemy — 100 %. BusiBieH-
HSI TUTa3MiIHKUX T€HiB Pe3UCTEHTHOCTI cTaHOBWIO 48,1 %.
OTpuMaHi JaHi MiaTBEPIKYIOTh, 110 JIKYBaHHS iH(EKIii
y nauieHTiB 3 XXH nimMiToBaHO Ta yCKIIaaHIOETHCST (DOpMY-
BaHHSIM CTilKOCTIi 10 aHTUOAKTepiaIbHUX TIperapariB.

Bukopucranns anTrOakTepiaIbHUAX IIpeapaTiB IIPO-
KOTO CIIeKTpa Jii € OCHOBHUM (haKTOPOM PM3UKY KOJIOHi3a-
11ii i moIMpeHHs pe3aucTeHTHUX Enterobacteriaceae, BKIIO-
yaouu F.coli. 3nauHa nommpeHicts ESBLs-nponykyrounx
IITaMiB, MiABUIIEHHS PE3UCTEHTHOCTI 10 OCHOBHUX TPYII
ADBII TakoxX MpU3BOAITH J0 30iIbIIEHHS BUKOPUCTAHHS
KapOaneHeMiB, 1110, Y CBOIO Yepry, Moxe 30iIbIIUTU Ce-
JIEKIIi}0 Ta CIPUSITU TOIIMPEHHIO PE3UCTEHTHUX 10 Kap-
OarieHeMiB Enterobacteriaceae. 3TimHO 3 €BPONMEHCHKUM
paropToM, piBeHb PE3UCTEHTHOCTI 10 KapOareHeMiB 3a-
numaeThbest HeBucokuM (0,0—0,8 %) [8]. ¥V Hamomy gocai-
IKeHHI piBeHb YYTJIMBOCTI 10 KapOaIlleHeMiB OyB BUCOKUM
(100 %), nuie ms mramis 3 reHamu ESBL — 96,3 %.

HepauionanbHe BukopuctanHsi ABIl € ximoyoBuMm
dakTopoM st BUHUKHeHHS1 ABP, 1110 00ymMoBieHO T10-
MUTOM Malli€eHTiB, BapTicTio ABII, BiaCyTHiCTIO 3HaHb PO
BiIMOBiAHY TaKTUKY aHTUOAKTEepiaibHOI Tepamil y KOH-
KPETHOMY BUIIAJKY Ta/a00 3aTPUMKOIO JTJaOOpaTOPHUX pe-
3ynbraTiB. HeHasexxHe BUKOpUCTaHHS (3JTI0BXKUBaHHS a00
HaaMipHe BHUKOPMCTaHHs) 3HMXYye edektuBHicTE ABII
i IPU3BOAUTDH /IO CEJIeKIIil Ta MOLIUPEHHS PE3UCTEHTHUX
mramis [9].

Sk mu 3a3Havanu Buile, TIbku y 2015 polti npudan3Ho
269 MminbitoHiB ABIT Gysi0 BUIaHO anTeKaMu aMOyJIaTOPHO
y CIIIA, To0TO KOXEH I’ATUil 3 IIeCTU JIIoAeH HIOPiYHO
OTPUMYE NIOHAWMEHIIIe OMUH aHTHOIOTHK. biusbko 30 %
1UX MpU3HavYeHb Oyiu HenoTpioHuMHU. IllopiuHo ambyia-
TopHO Ta B cranioHapax CILLA Bumnmcyetbes 47 MiTbIOHIB
HeMOTPpiOHMX peLerTiB aHTUOI0TUKIB [9]. K110 B €Bpomeii-
CbhKHX Ta aMEPUKAHCHKUX MEINYHUX LIEHTPaXx BiICOTOK He-
MOTPiOHMX MpU3HAUYeHb aHTUOIOTUKIB csarae 50 % i HaBiTh
OisbIlIe, TO HECKJIAMHO MPUITYCTUTH, SIKMI BiICOTOK Helli-
nboBoi ABT MoxkHa ouiKyBaTu B Hallliii KpaiHi, Ae B OyIb-
SIKiM anTeli MOXHa KyIUTU Oyab-sSIKUiA aHTUOIOTUK. Y Ha-
IIOMY JOCJIiIXKEeHHi OyJIO MiATBepAXKEeHO BipOTiqHUIA BILJIUB
nonepeaHboro BukopuctanHs ABIT (ynmpomoBx 1 poky) 3
KOJIOHI3alli€10 IITaMaMHU 3 TIJIa3MiTHUMU TeHaMU aHTUOi10-
tukope3ucteHTHocTi (OR 1,41;95% CI: 0,60—3,33).

Takox OyJ0 TMiATBEPAKEHO 3HUXEHHS OakTepio-
JIOTiYHOI e(eKTUBHOCTI Tepalri y mauieHTiB 3 PMRG-
MO3UTUBHUMMU TlaToreHamu (94,6 % vs. 64,5 %), 1110 € Te-
PEeIYyMOBOIO JJ151 TTOIOBXEHHS JIiIKYBaHHSI, PELIUIMBYIOUOTO
nepebiry 3axBoploBaHHSI, HEOOXiMHOCTI MOBTOPHOTO BH-

KOPUCTaHHSI aHTUOIOTUKIB, MPU3HAYE€HHS OibII CUIbHUX
npenapatiB Ta ABII pesepBy, 1110, y CBOIO Uepry, MpuU3Beae
IO ToTipiIeHHsT (DyHKIIii HUPOK Ta rporpecyBaHHs XXH.

bepyuu 10 yBaru Bce BUllleCKa3aHe, MU MOXEMO TpU-
IyCTUTHU, 1110 BUAIeHHs Ta BusiBiieHHs ESBL- Ta PMQR-
MPOAYKYIOUMX YPOTIATOTEHIB € BaXJIMBUM I BUOODPY
Halie(heKTUBHIILIOr0 aHTUOIOTHUKA TSI eMITipUIHOTO JiKYy-
BaHHs. Ockinbku Oinbinicts reHiB ESBL i PMQR nepeno-
CSITh IUIA3MiIu, 11i TEHU MOXYThb JIETKO MepenaBaTUCs CEpPe
rocIiTaaizoBaHMX NalieHTiB. Lle ocHOBHUI (hakTOp 30i71b-
LIEHHS noiurpeHocTi mraMiB sik 3 ESBL-, Tak i 3 PMQR-
reHaMu. Kpim Toro, TepaneBTUYHI aIbTEpHATUBU JIIs1 JIIKY -
BaHHs nauieHTiB i3 IC1L 3 pe3ucTeHTHUMU ypoItlaToreHaMu
Ta/ab0 TSHKKOXBOPHUX MALIEHTIB i3 YMCIEHHUMU CYITyTHIMU
3aXBOPIOBaHHSIMU, OCOOJIMBO TAIIEHTIB, SIKi ITepe0yBalOTh
y cTamioHapi, ooMexeHi. IcHye cepiio3Ha HecTauya HayKo-
BO OOTPYHTOBAHUX NOCIIIXKEHb, SIKi O KepyBajau BUOOpOM
eMITipUYHOI aHTUOIOTUKOTepaIlii 111 6araTboX Malli€HTIB y
1ux ymoBax. HeoOxinHi momanblini KIiHIYHI JOCTiIIKEHHS
IIJII CTBOPEHHSI peKOMEHAllill 11010 BeAeHHs Talli€HTiB
3 MUIa3MiJONOCEPEIKOBAHOIO PE3UCTEHTHICTIO Ta PO3LIM-
PEHHSI KITbKOCTi TOCTYMTHUX BapiaHTiB eMIipUYHOI Tepamnii
1IUX MYJIBTUPE3UCTEHTHUX iH(EKIIiiA.

KondaikT inTepeciB. ABTOpHU 3asiBISIOTh TIPO BiACYT-
HICTh KOHMJIKTY iHTepeciB Ta BiIacHOI (phiHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLI 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 FE.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 HUpKYU He MOTpiOHA st
MiaTBEp/KEHHs JiarHo3y MeMOpaHo3Hoi Hedporarii (MH) y
MalieHTiB 3 HEPPOTUYHUM CUHAPOMOM i TOBUTUBHUM TECTOM

Ha aHTuTina no PLA2R.

ITlpakmuunuii nynkm 3.1.2. Tauientu 3 MH noBuHHI Oyt
o0cTexXeHi Ha HasgBHICTh acOLiOBaHUX CTaHIB HE3aJIeXHO Bil
TOro, BiACYTHi uM Hi aHTuTia 10 PLA2R i/a6o anTutina 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 nadieHris i3 MH wogo cynyTHix cta-
HiB. MayieHTa 3 MH Heob6XxigHO 06CTEXUTHU Ha HasIBHICTb
CcynyTHIX CTaHIiB He3aneXHo Bif HasiBHOCTi YU BifCyTHOC-
Ti aHTMTINn o PLA2R abo aHTutin go THSD7A. *3anexHo
Bif KpaiHu; pe3ynbTaTUBHICTb CKPUHIHIY paKy He AByXe
BUCOKa, 0co6/1MBO B MoJioAuX navyicHTiB. baraTo LeHTpiB
BUKOHYBaTUMYTb PeHTreHorpacbito rpyaHoi Knitku abo
KomITroTEPHY Tomorpadpiro (KT), BussnarumyTe gecpiLut
3asiza I BUMaratumyTb Bif nayicHTIB y4acTi B Hayio-
HasbHi nporpami CKpUHIHIY Ha paK MOJIOYHOI 3arno3u i
TOBCTOI KULLIKU; TECT Ha npocTtaTtocrneynghiyHni aHTUreH
(PSA) nposoauTbCsl B BOPOCINX YOJOBIKIB Bikom > 50-60
pokis. HBV — Bipyc renatuty B; HCV — Bipyc renatuty
C; BlJ1— Bipyc imyHogegpiunty nrognuu; HMN3IM — HecTe-
PoigHI npoTn3anasnbHi 3acobm

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-
infiammatory drugs
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3.2. MMporHo3

Ilpakmuynuii nynkm 3.2.1. Y nauieHtiB i3 MH Bukopuc-
TOBYITE KITiHIUHI I TaOOpaTOpHi KPUTEPIl 11T OLIHKU PU3UKY
nporpecywouoi Brpatu ¢pyHKIii HUpoK (puc. 30).

3.3. AikyBaQHHS

Ilpakmuunuii nynkm 3.3. 1. PexoMeHalii moao JikyBaHHs
MAalli€HTIB i3 TepBuHHOI0 MH:

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

— iMyHOCYIIpecHMBHa Tepallisi MOBUHHA OyTHM OOMeXeHa B
MNali€HTIB 3 PU3UKOM MPOTPECyrodoi BTpaTu (byHKILT HUPOK
(puc. 31).

IIpakmuunuii nynkm 3.3.2. IMyHOCYTIpecUBHa Teparlis He
notpioHa mauieHTam i3 MH, niporeinypieto < 3,5 r/no0y, ajib-
OyMiHOM y cupoBaTii > 30 r/n 3a faHUMU OPOMKPE30JI0BOTO
dionetoBoro (BK®) a6o imyHomeTpuuHoro aHamizy i plIIK®D
> 60 mi1/xB/1,73 M.

Ilpakmuunuii nynkm 3.3.3. IMyHOCymnpecuBHa Tepariisi He
noTpiOHa nawieHTam i3 MH, HepoTMIHNM CUHIPOMOM i HOP-
manbHow pIIK®, k1o Hemae xoua 6 ogHOro (hakTOpy pU-
3UKY MPOrPeCcyBaHHs 3aXBOPIOBAHHS a00 HAsIBHUX CEPHO3HUX
yCKJIagHeHb He(pOoTUUHOTO cuHapoMy (Hanpukian, ['VH, in-
dekuuii, TpoMO60eMOOTiUHi IBUILA).

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

Jy>Xe BUCOKUI PU3UK

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

i CMpOBaTKOBUIA anbOyMiH
>30r/n

ABO

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

— HopmarnbHa pLUK®,
npoTeiHypia > 3,5 r/aeHb i
6e3 3HMKeHHS > 50 % nicna
6 MicsiLiB KOHCEpBaTUBHOI
Tepanii IAM®/EPA

— He Bignoeigae kputepiam
BUCOKOIrO PU3NKY

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

— HedppoTnyHuii cuHgpom,
LLIO 3arpoXye XMUTTIO
ABO

MmicsuiB — LliBMake noripLueHHs
ABO YHKLUiT HAPKK 6€3 iHLWOoro
— HopmanbHa pLLUK®, MOSACHEHHS

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

6 MicsiLiB KOHCepBaTUBHOI
Tepanii IAM®/EPA

6 MicsLiB KOHCEpPBATUBHOI
Tepanii iIAM®/EPA

| LLOHAMMEHLLE opgHe 3
HaCTyMHOro:

— CYPOBATKOBMI anbOyMmiH
<25r/nt

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

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

> 0,208

PucyHok 30. KniHi4Hi KpuTepii oyiHKn pu3unky nporpecyro4oi BTpatu ¢pyHKUii Hupok. LLUK® i CBK
BUKOPUCTOBYIOTbCS B PYTUHHIV KJiHiYHI BOMOMO3i. IHLi 6ioMmapKepy MOXYTb 6yTHU BOCTYIHI HE B YCiX LleHTpax;
ys1 Tabnuusi MiCTUTb Ornisif KOPUCHUX 6iomapkepis

*BinbLicTe gocnigXeHb BUKOPUCTOBYBaJIN 3HaA4YEHHSI CUPOBAaTKOBOIro KpeaTtuHiHy (SCr) Ans o6rpyHTyBaHHS JliKyBaHHS, a 3Ha-
4eHHs1 SC > 1,5 mr/an (133 MMosb/1) YaCTO BUKOPUCTOBYIOTLCS AN BUSHAYEHHS HUPKOBOI HefgocTaTtHOCTIi. SHaqdeHHs1 pLUK®
60 mn/xB Ha 1,73 M? BU3Ha4a€ HUPKOBY HEROCTATHICTbL Yy MOJIOAOI noanHN. Baxcnueo posymitu, wo pllIK® 3meHLwyeTbCA 3
BiKkom, a 3Ha4eHHs1 SCr 1,5 mr/an (133 mmonb/n) Bigobpaxae pLUK® 50 mn/xe/1,73 M? y nauieHta 60 pokis i 37 mn/xe/1,73 m?
y 60-piyHoi nauieHTkn. OTXe, 3acTocoByroyun plUIK® ans ouiHku pu3unky, cnig BpaxoByBaTu BiK. TAnb6YyMiH cupoBaTku crig
BuUMiproBaTu 3a gornomororo BK® abo imyHomeTpuyHoro aHanisy. £PisHi 3Ha4yeHHs1 He nepesipeHi. AHTUTINna go PLAZ2R cnipg Bu-
miproBaTu 3 iHTepBasnioMm Bif 3 A0 6 MicsLiB, KOPOTLUMY iHTepBas NOTPi6eH nayieHTam 3 BUCOKMUM piBHeM aHTUTIn o PLA2R Ha
noyartky gocnifgxeHHs. IMoBipHi 3miHn piBHA aHTUTIN Ao PLA2R nig 4ac crioctepeXxeHHs1 4o[aTu A0 OUiHKN pU3NKY. SHUKHEHHS
aHnTuTin go PLA2R nepepaye KniHi4Hiv pemicii i Mae npu3secTy 4o yTpuMaHHs Bif AOAAaTKOBOI Tepanii. [leTanbHux aaHnx 6pakye.
SIHaekc ceneKTUBHOCTI po3paxoByeTbes sk knipeHc IgG/knipeHc anb6ymiHy. IAM® — iHri6iTop aHrioTeH3MHNEPEeTBOPOHYOro
hepmeHTy; BPA — 61510kaTtop peuentopiB aHrioreH3uHy Il; BK® — 6pomkpe3onoBuii ¢pionetosuii; plUK® — pospaxyHkoBa
LWBUAKICTb Ky604KOBOI hinbTpayii; IgG — imyHorno6yniv G; PLA2Rab — aHTuTina npotu peyenrtopa ¢gpoceponinasu 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?* el BB (=EAC1a{als Wal=TelglToli(]
proteinuria < 3.5 g/d and > 3.5 g/d and no decrease | and/or proteinuria > 8 g/d for  EEYale[ge]yy[
serum albumin > 30 g/I > 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
ACEi/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 mli/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

HW3bKUn pr3mnK | | MomipHuin pr3mnk | | Bucokuin pnamk | | [ly>xe BUCOKMIA pU3NK
A A4 \4 A
OuikyBaHHS | cnocTepe- OuikyBaHH# i cnocTe- Putykcumas, ABO Linknodocamig + rno-
XKEHHS pexeHHsi, ABO puTykK- Luuknodocamig + KOKOpPTUKOIgn®
cumab, ABO iHribiTopu rnokokopTukoign, ABO
KanbLUWUHEBPUHY + iHriGiTOpKN KanbUMHEBPU-
FNIOKOKOPTMKOIan® HY + pUTyKCMMaob!

PucyHok 31. JlikyBsaHHs MH 3 ypaxyBaHHSIM pU3NKY

*Aus. npakTndHui nyHKT 3.2.1 i puc. 30 Ans AetanbHOro onucy ouiHku pusunky. 'MoHoTepanis iHriGiTopamu KanbLUWHEBPUHY
(IHK) BBaxcaeTbcsi MeHLI eqpekTuBHOIO. JlikyBaHHs IKH npotsirom 6—12 micsiyis 3i LWBUAKOI BiAMIHON NMOB’A3aHe 3 BUCOKOIO Yac-
ToTot0 peunamsis. poTe Noro 3acTocyBaHHs1 MOXe 6y TN PO3r/siHyTe B NaUi€HTiB 3 HopmasibHoto pLUK® i momipHum pusnkom
nporpecyBaHHs1, OCKiNlbKu B 6araTbOX i3 LMX nauieHTiB po3BUBAETLCS CIIOHTaHHa pemicisi. 3actocyBaHHsi IKH ckopotutb nepios
nporteinypii. MayieHTam 3 BUCOKUM PU3NKOM FMPOrpecyBaHHsi PEKOMEHAYETbCS AOAATH PUTYKCUMAG ricssi 6 MicsLiB niKyBaHHs
IKH, 3a BUHITKOM, MOXJINBO, NAayi€HTIB 3 OKYMEHTAa/IbHO NMiATBEPAXEHUM 3HUKHEHHSIM aHTUTIN fo PLAZ2R nicns nikyBaHHs IKH.
fHemae gocraTHix fOKa3iB TOro, Wo PUTYKCUMab y cTaHAapPTHUX A03ax 3anobirac po3BUTKY HUPKOBOI HEAOCTAaTHOCTI. SIKLO
PLUK® nagae Hux4e 3a 50 mn/xe/1,73 M?, fo3un ynknogocghaminy cnip 3meHLWNTH BABIYi. [layieHTam, siki He NepeHoCsITb LUKITO-
¢hocghamin abo 6inbLie He MOXYTb 3aCTOCOBYBaTU LMKoghocghamin, MOXHA 3arporoHyBaTh pUTYKcumab. PekoMeHAy€ETbCS
TMPOKOHCYNbTYBAaTUCS 3 eKCcrnepTHUM LeHTpom. PLIK® — ouiHeHa wBuakicTb Kiy6o4koBoi inbtpayii; MH — mem6paHo3Ha
Hegpponaris; PLA2R — peuentop ¢gpocgponinasun A2 tuny U
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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 MIN

*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 foaaTkoBOro putykcumasy
Ha 6-My micaui — Lmknodoctamig, + roKOKOPTUKOIAM — NPUNUHUTK
—>| PLA2Rab BigcyTHi® l—» umknodocdamif + rmoKOKOPTUKOIAN
— [HriGiTOpY KanNbUMHEBPUHY + NPEQHI30H — 3HU3UTU
iHriGITOPY KanbLUMHEBPUHY + NPEHI30H

Putykcumas, — Putykcrmab — npoAoBXuTy puTykcuman 2 re

ABO — Lmknodoctamif, + roKOKOPTUKOIAU — NPUNUHUTK
umknodocdamig + rnto- : umknodocamin + rMIOKOKOPTUKOIAN, AOAATU PUTYK-
KOKOPTUKOIAW, :I PLA2Rab HasBHi |—> cuvab

ABO — [Hri6iTopy KanbUMHEBPUHY + NPEAHI30OH — 3HU3UTK
iHriGITOPY KanbLMHEBPU- iHriGITOPN KamnbLUMHEBPWUHY, [OOATU pUTYKCMMab abo
Hy + NpegHi3oH umnknodocdamia + rmroKOKOPTUKOIAN

— PuTykcumab — npogoBxuTu putykcumab 2 re
— Lmknodocamig, + roKOKOPTUKOIAU — NPUMUHUTK

PLA2Rab HasBHi, umnknodocdamia + roKOKOPTUKOIAN, YBAXKHO CMOCTe-
> ane 3HWXeHi —>{ piratu
(< 50 BigH.0g/Mn) — IHri6iTopy KanbUMHEBPUHY + MPEQHI30H — Mpono-

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

PucyHok 33. ImyHonoridHnvi moHitopuHr MH nicnsi noyatky repanii.
AuBiTbCcs TeKCT A151 NOTOYHUX rpapikiB niKyBaHHs

lMpumitka: KymynsTusHa Ao3a ynkioghocghaminy He NoBUHHA nepesuLlyBaTu 36 r 3 ornsiay Ha pU3uK 37105IKiCHOCTI (po3gin 1).
3 ornspy Ha 6e3neKy My 3a3BuUYan o6MeXyemMo KyMynasaTUBHY Bo3y Ao 25 r (y 4yonosikis Baroto 80 Kr 6-micsiYyHUI LmKoghoc-
hamin y no3si 2,5 mr/kr/po6y aopisHioe 18 r i 6-micssyHnN WoReHHNN ynknogochamin y ao3si 1,5 mr/kr/ao6y aopisHioe 22 r).
lNayieHTKkam, siki 6axKaroTb 3aBariTHiTU, cnig 3actocoByBaTu MeHLLUi go3u (makcumym 10 r). IKH HaBpsg 4v cripuynHUTL Mi3HIO
iMyHonoridHy pemicito; y nauieHTiB i3 cTiikummn aHTutinamm go PLA2R ui npenapat MOXHa 3acTOCOByBaTU B KOMG6iHaLii 3
PUTYKCUMab0oM. BucHaxKkeHHs1 B-KiTUH HE[OCTAaTHbBO, 06 CYAUTU NPO ePEKTUBHICTL Teparnii puTykcumabom; goaaTkosi 4o3un
MOXYTb 6YyTH PO3INsIHYTi, HaBiTb AKLO B-KniTMHN B nepnghepuyHivi KpoBi BigcyTHi abo ayxe HM3bKi. OgHaK UM nadieHtam
PEKOMEHAYETbCS KOHCYNbTaLlisl 3 eKCrepTHUM LEeHTPOoM. pLLUK® mae 6yTy cTabinbHOO; SAKLLYO Hi, TO 3aBXAN HEO6XiAHO OLiHUTH
HasiBHICTb IHLUMX MPUYUH, | IKLLO 3HMXKEeHHS pLUK® nos’sizaHe 3 akTtusHictio MH, cnig 3aBxan HagaBatu fofAaTtKkoBy Teparniro.
*flesiki ueHTpyu 6yRYTH BUMiptoBaTu aHTUTINa o PLA2R Ha 3-my micsiyi vi agantyBaTu nikyBaHHs B 4ey 4Yac. Y 6inbLiocTi nayi-
EHTIB BiANoBiAb HacTae NpoTsarom 3 MicsiyiB nicns no4artky tepanii. tHeratuBHuii imyHoghiyopecLieHTHUI TecT CBIfYUTL MPo
iMyHosnoridHy pemicito. SIKLLO BUMIpPIOETLCS 3a JOMOMOIO0 iMyHOGhepMEeHTHOro aHanisy, A7si BU3Ha4eHHs1 MoBHOI iMyHONori4YHoi
pemicii cnig BukopucToByBaTU rpaHN4He 3Ha4eHHs 2 BifH.oq/mn. [loBTOpHe NiKyBaHHS PUTYKCUMAa6oM Clif npoBOAUTU TaK
camo, fiK i no4aTtkoBe niKyBaHHs: 1 a6o 2 iHgpy3ii no 1 r putykcumaby KoxHa 3 iHtepBanom y 2 TuxHi. IKH — iHri6iTop kab-
ymHeBpuHy; plIK® — ouiHeHa wBuAKICT Ky604Kk0BOI pinbTpayii; MH — mem6paHo3Ha HegpponarTisi; PLA2Rab — aHTuTtina
npotu pevenrtopa ¢ocgponinasu A2 tuny M
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Pexomendayis 3.3.1. Tlauientam i3 MH i npuHaiimMHi of-
HUM (HaKTOPOM PU3UKY MPOrpecyBaHHsSI 3aXBOPIOBAHHS MU
PEKOMEHIYEMO BUKOPHUCTOBYBAaTM PUTYKCMMab® abo IMKJIIO-
docdamin i TITIOKOKOPTUKOINM IO 4Yep3i mpoTaromM 6 Micsi-
iB abo teparmito Ha ocHoBi IKH mpotsirom 6 wmicsiB 3 BuU-
OOpOM JIiKyBaHHS 3aJIeXXHO Bij oiliHku pusuky (puc. 30, 31)
(1B).

Ilpakmuunuii nynkm 3.3.4. TpuBanuii MOHITOPUHT PiBHIiB
antutin antu-PLA2R 4epe3 6 MiCsIIiB MiC/Is MOYaTKy Teparii
MOXe OYyTM KOPUCHUM [JIs1 OLIIHKM BiJIOBIiJi Ha JIiKyBaHHS B
nauieHTiB i3 MH i MoXe BUKOPUCTOBYBAaTUCS [IJIsI KOPUTYBaH-
Hs1 Teparii (puc. 33).

3.4. OcobauBi cutyauii

lIpakmuunuii nynkm 3.4.1. ANropuT™M JiiKyBaHHS mMa-
mieHtiB i3 MH i moyaTKoBUM peuMIMBOM TMiCasI Teparil
(puc. 34).

Tpakmuunuii nynkm 3.4.2. ANTOpUTM BeIeHHSI TAIliEHTIB 3
pe3nCTeHTHOIO A0 JikyBaHHsa MH (puc. 35).

Ilpakmuunuii nynkm 3.4.3. OuiHKa peluieHTa TpaHCIUIaH-
ToBaHOi HUpKKU 3 MH (puc. 36).

Ilpakmuunuii nynkm 3.4.4. Anroput™ BeaeHHs aiteit i3 MH
(puc. 37).

Ilpakmuunuit nynkm 3.4.5. TlpodinaktuuHa aHTUKOAry-
JITHTHA Tepamnist y naiuieHTiB i3 MH i HedpoTuuHUM cuHApO-
MOM MOBMHHA 6a3yBaTHCSl HA OLHII PU3UKY TPOMOOTUYHUX
MOMil 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 [ Ri;;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 + | : phosphamide + glucocorticoids, add rituximab
glucocorticoids > PLAZ2Rab: present l_’ — Calcineurin inhibitor + prednisone — taper calcineu-
OR ) R rin inhibitor, add rituximab or cyclophosphamide + glu-
Calcineurin 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/ml)

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-PLAZ2R 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 |

Putykcumad
IHriGiTOpK KanbUMHEBPUHY + pUTYKCMMAaO

Y

IHriGiTOpU KanbUMHEBPUHY + MPEaHI30H

Linknodpocchamig + rnokokopTMKoign®
Putykcnumad
IHri6ITOPKN KanbUMHEBPUHY + pUTYKCMMab

Linknodhocchamig, + roKoOKopTMKOign

Y

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

*BusHa4yeHHs peunamnsy € pisHum. [lesiki aBTopu BU3Ha4aroTb peLyu[uB nicsis pemicii ik 36inbLueHHs npoTeiHypii > 3,5 r/goby y
nauieHTiB, y IKUX PO3BUHYacsl 4HacTKoBa abo nosHa pemicisi. My npornoHyeMo BUKOpUCTOBYBAaTH AJ1s1 OLiHKU BMICT CUPOBaTKO-
Boro anb6ymiHy vi CBK. Slkuwjo CBK 3Hu3unnock 4o 3HavyeHb Mix 2-3,5 r/go6y 6e3 nigBuLLyeHHs piBHA cUPOBaTKOBOIro anb6ymiHy
A0 Hopmu, noganeLue nigsuuweHHss CBK cnig BBaxcatu CTiIKuM 3aXBOPIOBaHHSIM, a He peyuanBOM nicnsi pemicii. Y nayieHTis i3
4acTKOBOIO peMicieto (Lo XxapaKTepu3yeTbCsi HOpmMaisayieto piBHS CUPOBATKOBOIro anbbyMiHy) peLunanB chif BU3Ha4YaTu 3a
nigBULYEeHHAM npoTeiHypii napanenbHO 3i 3HWXEHHSAM PiBHSI CUPOBATKOBOIro anbbymiHy. 'Y Lux cutyauyisx oco6imBo Bennke
3Ha4YeHHs1 Ma€ iMyHOJIOriYHUI MOHITOPUHI. SIk6u B nepioa «KniHi4YHOI pemicii» aHTuTina go PLA2R Bce wje 6ynM no3nTMBHUMMU,
ye 6ys1io 6 fOKa30M CTiIKOro 3axBoptoBaHHsl. OTXe, y nayieHTiB 3 NO3UTUBHUMMU aHTUTINamu go PLA2R gouinbHO ouiHoBaTu
aHTuTina go PLA2R nig 4ac pewmicii i peungusy. Kypc aHtutin go PLA2R noBuHeH nepeayBaTy KiiHiYHOMY riepebiry. Y nayieHTiB
3 AyXe paHHiM peynanBOM BaXKJIMBO BPaxoByBaTU NMPUYUHU HeeheKTUBHOCTI rnornepeaHboi Tepanii (Hanpuknas, KOMINIaeHc,
HU3bKWV piBEeHb npenapary, HEAOCTaTHE BUCHAaXEHHS B-KJiTUH, HAsIBHICTb aHTUTIN [0 puTykcumaoy). Linknoghoccpamin moxHa
MoBTOPUTH; OBHAaK JliKapi MOBUHHI BpaxoByBaT MaKCMMaJslbHO MepeHoCUMy A03Y: KyMyNsaTUBHA JO3a HE NOBUHHA nepeBuLLly-
Batu 10 r, AKLLO NoTpi6bHe 36epexeHHs1 ¢hepTunbHocTi. CyKyrnHa fosa He noBuHHa nepesuLlyBaTv 36 r, LJO6 O6MEXUTU PUSUK
35105KicHUX HoBoyTBOpeHb. MH — mem6paHo3Ha Heghponarisi; CBK — cniBBigHoLueHHs 6inka/kpeaTtuHiny; PLA2R — peuentop

¢poceponinasu 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 Pe3ancTeHTHe 3axBoptoBaHHA™  [pyre nikyBaHHsA'

NiKyBaHHA OuiHka — > OuiHka
Hemae Bignosipi
pLLK® IKH + puTyK- | nicnsa 3 micauis | | luknodpocchamin +
cTabinbHa cMmab ~| rniokokopTukoign®

Putykcrmab

Linknodhocchamip +
TIOKOKOPTHKOIAN

pLLUK® napae

Hemae Bignosigi

pLUKD -—> nicn 3 wionus | LMKNOMOCAMIA + | IFeo) o m s 1o MpOKOHCYTb-

i TIOKOKOPTUKOIANT o b
crabinbHa PTVIKOIA puTYKCMMaGy 1 Lm- TyiTeCh 3
Lnomocchamia + Knodpochamigy + > €KCNepTHUM
d > [TIOKOKOPTUKOIAMT eHTpOM®
PLUK® napae rMIOKOKOPTUKOIaNT HeHTP

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

pLUKD
Linknocpocehamip +| | cTabinbHa

TMIOKOKOPTUKOI gt
pLUK® nagae lexnoqaoccbaw_!m +
TMIOKOKOPTUKOIANT

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

*OuyiHKa: y nayieHTiB 3 pe3UCTEeHTHUM 3aXBOPIOBaHHAM CJlif NepeBipsiTU AOTPUMAaHHSI i KOHTPO/IIOBAaTH eheKTUBHICTL (Hanpuknaa, Bianosiab
B-KnituH, aHTMTINA [0 puTyKCMMaby, piBHi IgG, nevikoyuToneHis nig Yyac ynknogpocepaminy, pisHi IKH). Crivikoi npoTeiHypii HegocTaTtHb0 Ans By-
3Ha4YeHHS1 Pe3NCTEHTHOCTI. SIKLWO npoTeiHypia 36epiracTbcsi, a CMPOBaTKOBUI anb6yMiH NiABULUNBCS, CNifj PO3IJIIHYTN BTOPUHHUIA (hOKaNIbHUN
cermMeHTapHui rnomepynocknepos (PCIrC). Lle Takox niaTBepAXyeTbCsi 3HUKHEHHAM aHTUTIN npotu PLA2R. Y nauieHTiB 3i cTilikoto npoTeiHypi-
€10 3 HOPMasIbHUMM a60 6IN3bKUMU [JO HOPMAJIbHOIO PIBHIMU CUPOBATKOBOIro anb6yMiHy abo nauieHTam 3i CTiliKor npoTeiHypicto, He3Baxkaro4m
Ha BTpaTty aHTuTin go PLA2R, cnig po3rnisiHyT MOXJ/IMBICTb NpoBeAeHHs 6ioncii HUpKkn Ans nigTeepaxeHHs aktusHoro MH. t[lpyre nikyBaHHsi
3aNeXuTb Bif TSXKOCTI noripweHHs pLUK® 3a noka3aHHAMM. SIKLLO pUTYKCcMMab o6paHo ANsl ApYroro JiiKyBaHHs, BiANoBiAb NpoTeiHypii Ta aHTu-
1in go PLA2R cnig oyinntn Yyepes 3 micsui. JlikysaHHs umknoghocghamigom crig npoBoaNTH 3 ypaxyBaHHsIM MaKCUMasibHO NepeHocUMoi osu:
KymynsiTuBHa fo3a He rnosuHHa nepesuujysati 10 r, KLLO MOTPi6He 36epexeHHs hepTunbHOCTI. CyKynHa Ao3a He NoBUHHA nepeBuLlyBaTn 36 r,
jo6 06MEXUTN PU3MNK 3/105IKICHNX HOBOYTBOPEHb. EKcnepTHi UeHTpyu Bce Lje MOXYTb BUKOPUCTOBYBAaTH GinbLue, BUXOASIYN 3 OLIIHKU PU3NKY
Ta Kopucri. “[layieHTam, siKi He pearyBanu Ha puTykcumab abo Luknogocehamif, Cnif NMPOKOHCYNbTYBaTUCS 3 €KCNEPTHUM LeHTpoM. Li eHTpu
MOXYTb BUGpaTU eKCriepuMeHTaslbHy Teparnito (6opTe3omi6, aHTn-CD38-Tepanisi i 6enimyma6) a6o Buwly [o3y TpaAuUiiHoi imyHocynpecuBHoi
tepanii. IKH — iHriéitop kanbunHeBpuHy; pLLIK® — owuiHeHa wBuAKICTb Ky604KoBOi inbTpayii; @CIC — ¢ghoKanbHO-cermeHTapHUi rnomepyro-
cknepo3; MH — mem6paHo3Ha Heghponarisi; PLA2R — peuentop ¢hocchponinasn A2 tTuny M

Putykcumab

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

Calcineurin | Noresponse

eGFR stable inhibitor + | 2ter 3 months _ | Cyclophosphamide
rituximab ~| + glucocorticoidst

eGFR decreasing| | CYclophosphamide
+ glucocorticoids®

No response X
—>|eGFR stable| | Rituximab IM iycﬁggggm%ﬂgf > 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 st BCTaHOBMEHHS, Yn acouiioBaHa MH 3 PLA2Rab*

Binoma PLA2Rab- ® | Bucokmit puank
acovujrioBaHa MH J peunamBy (50 %)t
BuwmipsniTe
PLA2Rab @ | AwntuTina | Husbkuit pramnk
PLA2Rab — 3HUKIK ~| peumnomsy (10 %)t
HeBigoMi 3HangiTb HaTUBHY
HWPKOBY GIiOMCito | BU- S = —
Q| KowaitTe 3aGapeners Ha > CepepHiit pu3nk
PLA2Rab peunausy (30 %)'

O6roBopiTb PU3NK peLuamnBy:

— Pu3uK peumamBy 3anexuTb Bif OLIHKW NPUYUHU aHTUTIN

— Pwv3uk peungmey moxe 6yTy BULLIMM MIiCNSA TpaHCMaHTauii Big X1BOro CNopigHEeHOro ooHopa, ane nepesaru
TpaHcnnaHTauii Big XXMBOro AOHOPA BULLI 3a PU3MK MOXITMBOIO peumamBy 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 micsui 3anexxHo Big nepeg-
TpaHcnnaHTaLinHoro cTaHy aHTuTin

— PLA2Rab 3pocTaoTb — nigBuLLEHHS NMOBIPHOCTI peunamBy, PO3rMAHLTE PaHHIO 6iOMNCit0 HUPKK

— PLA2Rab 3HMXY0TbCA — HMXK4Ya MMOBIPHICTb peunanBy, MPOBOAUTM BIOMNCI0 HUPKM NULLE 3a HAABHOCTI KNiHiY-
HWX MoKasaHb

JlikyBaHHA peunpuBy:

— Jlikynte iAN®/BPA

— VYNeBHITbCA B AOTPUMAHHI PEXUMY NPUIMOMY iIMyHOCYNPECUBHUX Npenaparis, BKIOYHO 3 MOHITOPUHIOM PiBHIB
npenaparty

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

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

PucyHok 36. OuyiHka peymriieHTa TpaHcrnaaHToBaHoi HUpku 3 MIH

*[locTynHi o6mMeXxeHi AaHi, ane Tou caMuii anropuTMm, iMoBipHO, 3aCTOCOBYETLCA A0 aHTU-THSD7A-acouyiiosaHoi MH. tKniniynni peunams. OLiHe-

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

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

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

Known PLA2Rab- ) | High risk of
associated MN J recurrence (50 %)’
Measure
Antibodies -
PLA2R
ab ©) have disap-|—» Low risk of
PLA2Rab peared recurrence (10 %)*
unknown Retrieve native kidney )
biopsy and stain > Medium risk of
S) 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 MN

*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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Hemae nokasoBux gaHux
ana ynpaeniHia MH y giten

—»I BukoHawnTe 6ioncito HUPKK

Oco6nmBOCTi NiKyBaHHA AiTelr NOPIBHAHO 3 JOPOCAMMMU:

— CrTparerisi CNoCTEPEXEHHS 1 O4iKyBaHHS NLLe 3 Tepanieto nig-
TPUMKM 3a3BM4Ya HE BUKOPUCTOBYETLCS B AiTEN

— [Jitenn 3 MH 3a3B14an nikytoTb NPeAHI30HOM LLIOHaNMeHLLe
8—12 TnXHIB JO3amu, LLIO 3aCTOCOBYIOTLCSA AJ1 ifionaTU4HOro He-
PPOTUHHOrO CUHLPOMY

Putykcumab i iHribiTopu KansunmHEBPUHY BUKOPUCTOBYHOTb Y CTaH-
[apTHUX go3ax

Y

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

3a moxnueocTi Bumipatn Tutpn PLA2Rab i THDS7ab:

— SKLLO NMO3UTUBHI, TUTPU MOXHA BUKOpPUCTATK ANS NIATBEPAXEH-
HS peMicii M nepeg6adveHHs peunansy

— SKLLIO HeraTuBHi, 0co6MMBO B fiTel < 6 poKiB, pO3rNsHLTE POsb
iIMYHHOI BignoBIfi O KaTIOHHOrO KOPOB’A40ro CMPOBATKOBOMO
ansbyMmiHy

Y

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

PucyHok 37. BegeHHs gite i3 MH. HBV — Bipyc renatuty B; MH — mem6paHo3Ha Hegpponaris; PLA2Rab —
aHTuTina npotu perenropa ¢gpoceponinasn A2 tuny M; THSD7Aab — aHTUTINa npoTy Tpom60CrnoHAuHY TUny 1,

Lo MICTUTb JOMEH 7A

No evidence to guide
management in children
with MN

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

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
. 6yM|H HuW3bKkMin pramnk
Hi 1 <30r/n <20/1000 nav-
5 6POMKPE3010BUIA €HTO-pOKiB
CMpoBaTKOBUiA anb- qJ'é);e/TOB”V' OWiHNTY PU3VK apTepi-
6yMiH g rm . anbHNX TPOMB0EMBOMIN- [ Bucokit puank
<20 r/n pOMKpr‘?:OJ'IOBVIVI Tax | HUX Nogil > 20/1000 naui-
6pOMKp630J'IOBV||z 3e1eHnn €HTO-POKIB
ioneToBuin AcnipuH
<25r1/n BU1COKMI pU3mnK
6pOMKpe30/10BUN B
= . apdapuH
A~ Bucokuin pusmk OUjiHUTUN PU3NK KPO- ABOp(fmspbKo—
—>| BEHO3HUX TPO_M609M' > BOTEMi: IHCTPYMEHTU [ MOSEKVASOHM
Tak| GonivyHMX nogii GN 2 ynap
§ renapuH +
Hu3bkuit puank .
acnipuH

PucyHok 38. AHTuKoarynsiHTHa teparnisi y xsopux Ha MH. AganroBaHo 3 Kidney International,
Tom 89, Bunyck 5, Hofstra J.M., Wetzels J.F.M. Yu cnig 3actocoByBaTtu acnipvH A1s1 NepBUHHOI npoinakTnkm
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 pekomeHa[auii ans KniHiyucTiB.
3anpornoHoBaHi rpaHn4Hi 3Ha4eHHs1 6a3yIOTbCSs1 HA BUICHOBKaX eKcrepriB.
Posrnsparoun Tepanifo aHTUKoaryJnssHtTaMu, BaXxJnBo 36anchyBam nepeBarv Ta pU3NKH.
Hux4e HaBefeHO BaXknusi MipKyBaHHS:

1. PU3nk TpoM60TUYHUX MOAIN NMOB’sI3aHNI 3 PiIBHEM CUPOBAaTKOBOIo anb6ymiHy. BaXnnBo Big3Ha4YuTH, Lo € BesKa pisHULA MK pe3ynbTatamu
aHanisis Ha cupoBaTKoBUI anb6ymiH. KoHUeHTpalisi cupoBaTkoBoro anv6ymiHy 25 r/n (2,5 r/an) 3 6pomkpe3onosum 3eneHum (bK3) gopisHioe
KOoHUeHTpauii 20 r/n (2,0 r/an) 3 6pomkpe3onosum ¢pionerosum (BK®) abo imyHoHeghenomeTpiyHiv ouyiHyi. IMOBipHO, Lo GinbLuicTb gocnigXeHb
BUKOpUCTOBYBanmn aHania bK3. Po3rnsHbTe MOXINBICTbL BUKOPUCTaHHS 25 r/n (2,5 r/an) sk noporoBoro 3Ha4yeHHs1 npu sukopuctaHHi BK3 i 20 r/n
(2,0 r/an) npu BukopucrtaHHi BK® a6o imyHoHedhenomerpii.
2. OUiHNTU pU3NK BEHO3HOIo TPOM603y ¥ pu3nK KposoTedi (https://www.med.unc.edu/gntools/bleedrisk.html).
3. Mauientn 3 MH i He¢hpOoTUHHUM CUHAPOMOM TaKOX MaloTb PU3UK PO3BUTKY apTepianbHUX TPOMGOTUYHNX NOAIN. PU3nK apTepianbHoi Tpom60o-
em6onii (ATE) 3anexuTb Bif BiKy, aHamHe3y nonepeaHix nogiv, LyKpoBoro giabety, WBUAKOCTI Kily604koBoi ¢hinbTpayii (pLUK®), naniHHsA i TsX-

KocTi HegppotnyHoro cuHapomy (HC). OUiHKYy pu3nKy MOXHa 3p06UTH 3a FONOMOroo PpemMiHreMCbKoi LUKamn pu3nKy, BKJIIOYHO 3 rornepeaHimm
nogiamu vi npoteinypieto.

4. BukopucTtaHHs acnipuHy € HefoCTaTHIM AN 3anobiraHHs BeHO3Hiv Tpom6oemb6onii (BTE); 3acTocyBaHHs BapghapuHy € BOCTaTHIM Ans 3arno-
6iranHs ATE.

5. JlikyBaHHs BapghapuHOM: iCHYE€ 6inbLua BapiabesibHiCTb MiXKHapOAHOro HopmarizoBaHoro cnissigHoweHHsi (MHC) npu HeghpoTnyHOMY cuHApPO-
Mi Vi HU3bKivi LUK®; 36inbLUy€eTbCsl pU3NK TPOMOOYTBOPEHHS Biapasy nicas no4yaTky npuiioMy BUCOKUX 03 BapghapuHy. PO3rnsiHbTe MOXNNBICTb
po3noyYaTy aHTUKOAarynsiHTHy Tepanito 3 HU3bKUX 03 HU3bKOMOJIEKYJIIPHOro renapuHy, a notim gogatyn BapghapyH i, Konm Le TepanesTuyHo
06rpyHTOBaHO, MPUMUHUTY MPUVIOM renapmHy. JJo6poro anbTepHaTUBoOK € BUKOPUCTaHHS HU3bKOJ030BaHOIro HU3bKOMOJIEKYISIPHOIO renapuHy +
acnipuH npotarom 3 micsyiB nepes nepexofoM Ha BapghapyH, LLIO JO3BOJISIE OLIHUTY nepe6ir npoTeiHypii.

6. [NIOKOKOPTUKOIAN NMIABULLYIOTL PU3NK TPOM60OYTBOPEHHS; OTXE, He MOXKHA MPOINyCKaTh aHTUKOAarynsHTHy Tepanito nauieHTam, siKi Mo4YnHarThb
Teparnito npeaHi30/10HOM.

7. Pusuk ATE oyiHoeTbcs 3a fornomororo @pemiHreMcbKoi LKanm pusnKky 3 fJI04aTKOBUM PUSUKOM Y pa3i HW3bkoi pLLIK® abo Bucokoi nporeiHypii.
Ouinka pu3nky 3a @pemiHreMcbKoI0 LLIKaJIO BPaxoBYE BiK, KYPiHHS, piBeHb XonecTepuHy B cupoBartLi KpoBi 1 KpOB’IHUK 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| bOEMbolic event risk High risk > 20/1000
< 20 g/l bromoctresol green patient-years
il
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 po3ginn B HoBomy HoMepi XypHany
lepeknapg: npoep. [. IBaHOB, K.M.H. M. IBaHoBa M
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KAIHIYHI NPAKTUYHI peKoMeHAALiT BPUTAOHCBHKOI
HUPKOBOI acouiauii: iIHFiGyBAHHSA HATPIN3AAEXXHOro
KOTPAHCNopTepda raitokosun 2-ro tuny (H3KTr-2)1
Y AOPOCAUX i3 XBOPOOOIO HUPOK

Pesiome pekoMeHAdLIN
ABTOPMU:!
CniiBronosu po6040I rpynn: acoL. npogecop Binbsm I [eppiHrToH Ta A-p EHAPIO X. PpaHKkeAb
[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 niogein 3 pLUK® > 25 mn/xs/1,73 m?2
Po3zpin 2. Jlrogn 3 LA 2-ro Tuny PiBeHb

1 2 3
Mwu pekoMmeHgyemMo npuaHadeHHs iH3KTI-2* y paai:

1 a) CAK > 25 mr/mmonb, L0 NOB’A3aHe 3 AiabeTMyHO0 Hedponartieto; 1A
6) BCTAHOBJIEHOI iLLIeMiYHOI XBOpO6U cepust abo CTabinbHOI CUMNTOMATUYHOI CepLieBOi HegoCcTaTHOC-
Ti (He3anexHo Big dpakuii BUKMAay)

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

3 | 25-60 mn/xs/1,73 M2 Ta CAK < 25 Mr/MMOnb, pO3yMito4u, L0 BMSIMB Ha MiKEMIYHWI KOHTPOMb 6yae 2B
06MEXEHUN

Po3zpnin 3. Oco6u 6e3 LU

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

> Mu pekomeHgyemo npusHadeHHs iIH3KTI-2* npu CAK > 25 Mr/MMOonb, 3a BUHATKOM Jtogen 3 norikic- 1B
TO30M HUPOK abo nauieHTiB, AKi OTPUMYIOTb iIMYHOMOrYHY Tepanilo 3 NpMBoLY 3aXBOPIOBaHb HUPOK!

Tpusnauennst iH3KTT-2. — Ipum. pexakropa.
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MpopaoBxeHHs1 Tabn.

1 2 8

*TNepernsHeTe Po3Ain 4 Ans KOPOTKOro onmcy nokasaHb/NiLleH30BaHOro BUKOPUCTaHHS.

‘DAPA-CKD Hapgae KIo4O0Bi KiHiYHI J0Ka3un, 32 BUHATKOM JIOAEN i3 TPaHCNNaHTOBaHO HUPKOKO, NOMiIKICTO30M HU-
pok, BoB4akoBuM Hedpputom, ANCA-acouinoBaHnM BaCKyiTOM Ta TUX, XTO OTPMMYE iMyHOMOri4Hy Tepanito 3 npusogy
3axBOPIOBAHHA HUPOK NPOTArOM OCTaHHIX 6 MicaLiB.

PekomeHpaLii o BNpoBagXeHHs

Po3pinn 2 i 3. Oco6u 3 LI a6o 6e3 Hboro (kpim 1-ro Tuny) PiBeHb
Mu pekomeHayeMO BMKopucTOoBYyBaTH iHri6iTopn H3KTI -2 i3 goBegeHoo eheKTUBHICTIO 415 AaHWX
1 * 1A
rnokasaHb
2 Mu pekoMeHAYEMO BMKOPUCTOBYBATM KNiHIYHO NPURHATHY 6nokagy PAC ogHUM npenapartoMm y no- 1A

efHaHHi 3 iIH3KTT -2, konu € nokasaHHsa Ta nepeHocuMicTb 6nokaan PAC

Mwu nponoHyemo gotpumysaTucs pekomeHaaLin NICE wopo ckpuHiHry Ha ansbymiHypito (NICE
3 | NG203): ogHopa3zose 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 BukopucToByBat CAK gnsi ouiHKKM 3HaYyLLOi NPOTeEiHypii, LWo6 06rpyHTYBaTH BU-
kopucTaHHs iIH3KTI-2: TeCcT-CMy>XKW Ansi OLiHKW CMiBBIGHOLLEHHS GiNOK/KpeaTuHiH, K NpaBunio, He
4 | cnip sBukopuctoByeaTtu (NICE NG203). My BU3Haemo, L0 MOXYTb 3HA06MTUCS BinbLL OOCTYMHI 2C
Niaxoav A0 BU3HAYEHHS PU3NKY MPOrpecyBaHHA 3aXBOPIOBAHHS HUPOK, MOKWU MiCLIEBI MOXITMBOCTI
BuMmiptoBaHHs CAK noninwartbcs

Mwu BBaXKaeMo, L0 3aCTOCYBaHHS ANs YMOBINbHEHHS NPOrpecyBaHHsA 3aXBOPIOBAHHSA HUPOK abo
5 | pusuky cepuesoi HegocTaTtHOCTi iIH3KTI -2 MOXHa NpogoBXyBaTn A0 TUX Mip, MOKU HE BUHWKHE MO- 2B
Tpeba B fianisi abo TpaHcnnaHTauii HUPKK

6 MM NPOMOHYEMO PO3rNsIHYTU MOXJIMBICTb CMiNbHOro NpuaHadeHHs IH3KTI -2 3 aHTaroHicTom MiHepa- oB
JIOKOPTUKOIOHMX PELIENTOPIB, KON KOXXEH MPU3HAYAETLCS OKPEMO

Mwu BBaxaemo, Lo 3actocyBaHHs iIH3KTI -2 € cnpuatnvemnm gns HUPKOBWX Nogin y nogen i3 LA 2-ro
7 | TMNY, MMOBIPHO, Lie ePEKT Kracy, ane HegoCcTaTHbO AaHux npo nogen 6e3 LA, wo6 dopmyniosatu 2B
OCTaTO4YHi BUCHOBKM

8 Mwu BBaXXaemo, Lo CrpuaTnneuii BNamne npuaHadeHHs iH3KTI-2 Ha cepueBy He[oCTaTHICTb, MMOBIP- oB
HO, 6ye ePeKTOM Knacy, He3anexHo Bi HAafABHOCTI YK BigcyTHocTi LI
Po3pin 5a. [liabeTnyHun Ketoaunpos PiBeHb
1 Mwu pekomeHgyemo ocobam i3 LI 1-ro tTuny npunmatn iH3KTI -2 nuwwe nig cyBopyM Harnsgom cne- 1c

uianicTis 3 giabety

Mu pekomeHayemo ntogam i3 LI 2-ro Tuny i BeNMKMM puaukom aiabeTnyHoro ketoaunaosy (OKA)

2 | (Bu3HayeHui y Tabn. 5a.1) npuaHadatn iH3KTI -2 3 06epexHicTio nicns 06roBopeHHs 3i crnewianicta- 1C
MU 3 fiabeTy
Mu pekomeHayeMO nNpunmHUTK npuinom iIH3KTI -2, Konu y naujieHTa po3BMBaETbCA AiabeTUHHUIA KETO-

3 aungos 1A

Mwu npornoHyemo, o6 nicns enizogy KA Ta konu 6yB BU3Ha4YEHWIA O4EBUAHUIA DaKTOP, LLO oMY
4 | cnpusie, 6yno npoBefeHO 06roBOPeHHs1 3 0COBOI0 Ta KIiHIYHOI rpyrnoto, Wo6 3’acyBaTtu, Yu € nepe- 2D
Baru noBTOPHOro npuaHadveHHs iH3KTI -2 abo nepeBaxaroTb pU3NKK

MoymHatoumn npunom iH3KTI -2, MM NPONOHYEMO MOIH(POPMYBaTK NaLEHTIB MPO O3HAKW Ta CUMMTOMU
5 | OKA Ta HagaTtv iHCTPYKLUIi LLOJO TMM4YacoBOro npunuHeHHs npuiiomy iH3KTI -2 Ta HeranHoro 3sep- 1C
HEHHs [0 Nikapsa y pasi po3BUTKY TakuxX CUMMTOMIB

6 Mwu 3aBXAn NPONOHYEMO pekoMeHAaLii 3 BUMYLLIEHOrO MPOMNycKy po6oTu nif Yac npuiomy iH3KTI -2, 1C
TakoX Crif, HaragyBaTty nauieHtam npo Le Mif Yac KOXHOro nepernagy nikis

7 | Mv nponoHyemo ntogsam, ki npuiMatoTe iIH3KTI -2, He BOTPMMYBaTUCH KETOrEHHOT AieTK 2C

Mwu npornoHyemo oco6am, siki nepiognyHo ronoayoTs (Hanpuknag, nig 4ac PamapaHy), a oco6nmeso
g |Tonsm noxunoro BiKY, AKi NpUMatoTb AiypeTukn abo XxBopitoTb Ha XXH, po3rnsHyT1 MOXNMBICTb 2D

BiAMOBW Bif npuiiomy iHribitopis H3KTI -2 npoTarom nepiody ronofyeaHHs, a Takox ocobam i3 gia-
6€eToM Y pagsi NoraHoro camMornoYyyTTs Chifg NPOBECTM TECT HA KETOHMU

Po3pgin 5b. Finornikemis

1 Mu pekoMeHZYyEMO PO3rAAHYTU MOXIMBICTb 3MEHLLEHHS 003U iHCYNiHY/CyNbdOHINCe4Y0BUHWU/MErNITH- 1C
HigiB Ha noYaTky npuomy iHribiTopis H3KTI -2 gns 3HWXXEHHS pU3KKy rinornikemii

Mu pekoMeHZyeMO npu no4atky npuromy iHribitopis H3KTI -2 B 0Ci6, siki npuiiMatoTb CynbgoHince-
5 | 40BUHY (Hanpuknapg, rniknasmg) abo MerniTuHIgW (Hanpuknag, penarnidig), npn HbA1c 1c

< 58 mmonb/Mmonb Ta pLUK® > 45 mn/xs/1,73 M2 po3risHYTU MOXIUBICTb 3MEHLLEHHS [03W Cynbdo-
Hince4oBMHW abo MerniTUHIgY Ha 50 % ANs SHWXKEHHS PU3KKY rinornikemii
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Mu pekoMeHayeMO po3no4ymHaTh npuiiom iHriéiTopie H3KTI -2 ocobam, siki npuinmatoTb iHCYIiH,
3 | ane npu HbA1c < 58 mmonb/monsb i pLUK® > 45 mn/xe/1,73 M? po3rnsiHy TV MOXIMBICTb 3MEHLLEHHS 1C

003U iHCYyniHy Ha 20 %, W06 YHWUKHYTU rinornikemii

Mu pekoMeHZyeEMO Ha no4aTKy NikyBaHHs iHri6iTopamm H3KTI -2 ocobam, aki NpuinMatoTb Tinbku
4 | meTdhopMmiH + niornitazoH + AlMM-4i/rninTyHn a6o aroHictn peuentopis GLP-1, He npoBoauTK KOpek- 1C
Lii 03 Ha3BaHMUX NiKiB

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

Mu pekoMeHAyeMO naujieHTam, ski novany npuinmaty iHriéitopn H3KTI -2, He npoBoAWTY 3BUYAHOI

1 paHHBLOT OLIHKM OYHKLT HUPOK ab0 PiBHA Kanito nicns noyvartky NikyBaHHA 1C
Mwu BBaXxaemo, L0, AKLLO nauieHTy npoBefeHa iHaMBigyanbHa ouiHKa (PYHKLiT HUPOK NPOTAroM
5 | NepLumx KiNbKOX TWXHIB nicna no4atky npuiiomy iHriitopy H3KTI -2, 3HmxeHHsa pLUK® noTpi6HO oB

iHTepnpeTyBaTn 3 06EPEXHICTIO Ta B KOHTEKCTi O4iKyBaHOro ehekTy npenapary, LWob YHUKHY TN
HEO6rpyHTOBAHOIO NPUMMHEHHS NiKyBaHHS

Mwu npornoHyemo ocib, Aki NpuMMaloTb OiypeTukn, KOHCYNbLTYBaTH LLIOJO CUMMATOMIB rinoBonemii Ta no-
3 | paauTy 3BEpPHYTUCA 38 MEOUYHOIO [OMOMOrO0, AKLLO Y HUX BUHWKHYTb Taki CUMMTOMM MicNns noyaTky 2B
npunomy iH3KTI -2

Mwn NponoHYyEMO KNiHILMCTaM po3rfisHYTU HEOOXIAHICTb KOHCYNbTaLii Ta, AKLWO HEO6XIAHO, 3MEHLLUTU

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

BaHH4 (OMB. pekomeHgauii LWoao AHIB HenpaleanaTHoCTi B po3gini 5a.1.2)

Po3pgin 5d. Pu3uk 3axsoptoBaHHs nepudepiiHuxX CyauH Ta amnyTawii

Mu NpOMOHYEMO yHMKATK 3acTocyBaHHs iHri6iTopis H3KTI -2 3a HasiBHOCTi aKTUBHMX 3aXBOPOBaHb
1 | cTon (iHdbeKuia, BMpa3ka Ta iemis) Ta yTpuMaTucs Bif NiKkyBaHHS TUX, Y KOrO BUHMKAOTb YCKiaa- 2B
HeHHs Ha cToni nig Yac npuomy iH3KTI -2

Mwn nponoHyemo cninbHUM Nigxig 00 NPUMAHATTA pilleHb i3 Bi4NOBIOHAMUW KOHCYNbTaUI MU LLIOAO PU3K-
KiB Ta nepesar nikyBaHHs Ta BaXMBOCTiI PYTUHHUX NPOMIiNakTUYHUX 3ax0his i3 ornagy 3a Horamu:
— 019 0Ci6 i3 BUCOKMM pU3MKOM amnyTaLii (monepegHi amnyTadii, HasgBHI XBOPOO6U NepudepinHnx

2 CyOviH, nepudepryHa HerponarTis); 2B
— MNOBTOPHE NpuaHadveHHs iHribitopis H3KTI -2 nicns nikyBaHHA Ta NOBHOIrO YCYHEHHS yCKagHeHb
Ha cToni, fiKi BUHMKanu nig 4ac npuiomy iH3KTI -2
Po3pin 5e. Pusuk nepenomy
1 B oci6 i3 XXH, ski nikytotbcs iHri6itopammn H3KTI -2, My nponoHyeMO NpoOBOAMTU MOHITOPUHI napa- )

METPIB KiCTOK, BKNto4atoumn kanbLin, docdop i MTI, BignosigHo go ctagii XXH (ame. NICE NG203)

Po3pin 5f. CynyTHi XxBopo6u Ta ypa3nmBsicTb

Mw nponoHyemo nigxig 4o gornsgy, Sku BpaxoBye ypasnuBicTb Ta KOMOPOBIOHICTb, AKLLO € OoLUib-
HICTb 1Or0 3aCTOCYBaHHS.

Lle moxe BkntoyaTu:

1 | — BCTaAHOBNEHHS LiNen, LiHHOCTEN Ta NPiopuUTETIB NMOAMHMY; 2D
— po3rnag 6anaHcy 3axBOpPOBaHHSA Ta TAraps NikyBaHHs (Hanpuknag, NporHOCTUYHI NepeBarun ans
Nofen 3 06MeXeHO 04iKyBaHOK TPUBANICTIO XUTTS abo crnabKicTio);

— Y3rofpKeHHs iHaMBIQyanbHOro nnaHy ynpasniHHA

Po3pin 5g. MikoTuyHi reHitanbHi iHthekuii Ta raHrpeHa ®ypHbe

Mu pekoMeHOyEMO NPOKOHCYNLTYBATU BCIX NALEHTIB LLIOAO PU3MKY MIKOTUYHUX FeHIiTanbHUX iHdeK-

1 L neped No4aTKoM 3acTocyBaHHs iHribitopis H3KTI -2 1D

5 Mu pekomeHAyeEMO yCiM nauieHTaM OTpMMyBaTW KOHCYNbTaLii WoAo Aornsagy 3a co6oto, Wob niarpu- 1c
MyBaTUW HanexXHy ririeHy ctaTeBux opraHis

3 Mun pekoMeHOyeEMO BCiX NaLi€HTIB KOHCYNbTYBATW OO0 CUMMATOMIB MIKOTUYHMX FEHIiTanbHUX iH(EK- 1D
LM i K 3BEPHYTMCA 3a AONOMOroOL0, BKKOYAKUN CaMOoniKyBaHHS
Mu nponoHyemo, o6 Ansa TUX NauieHTiB, y SKMX B aHaMHe3i 6ynn peLnanByoYi MiKOTUYHI FeHITanbHi

4 iHdbekuii npy npuaHaderHi IH3KTI -2, po3rnsHyTM MOXMBICTb 3anpOnoHyBaTh NPodinakTMyHe nNpo- )
TUrpMobKoBe NiKyBaHHSA, fIKe Chif NnepernaHyT Yepes 6 MicauiB Tepanii a6o paHille, AKLLO € KMiHiYHI
nokasaHHs

5 Mwu BBaxaemo, Lo Tepanito iIH3KTI -2 moxHa NpofoBXyBaTu nif 4ac NikyBaHHA rPUOKOBUX reHiTasb- oD

HUX iHbeKLin
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Mwu nigKpecnioemMo KOHKPETHE NoNepeXEHHs PETYSIOYOro opraHy 3 06iry nikis i NPONOHYEMO

6 BCiM I0AsIM NPOBOAUTU KOHCYMbTaLii WoAO0 CUMMTOMIB raHrpeHu ®ypHbE Ta nopagut NpUNUHUTK 2D
npunom iHri6itopis H3KTI -2 Ta TepMiHOBO 3BEPHYTUCA 3@ [OMOMOrOH0, AKLLO Y HUX 3’ABAATLCA TaKi
CUMNTOMM

Po3pgin 5h. IHcekuia cevoBux LWNAxis

1 Mu pekoMeHAYyEMO TUMYaCOBO MPUMMHUTY NpuioM iHriGiTopis H3KTI -2 nig Yac nikyBaHHsA nieno- 1c

HedpuTy abo ypocencucy (OvB. pekoMeHgauii Woao OHIB Herpawue3naTHOCTI B po3aini 5a.1.2)
Po3zpin 5i. [litn, BariTHicTb Ta rpyAHe BUrofoBYyBaHHSA

1 | Mu nponoHyemMo He 3acTocoByBaTH iHri6iTopn H3KTI -2 gitam Bikom fo 18 pokis 2D

5 Mu NpOMNoHYEMO BCIM XIHKaM penpoayKTUBHOMO BiKy nepes 3a4aTTsaM NPOKOHCYNbTYBATUCS LLOAO oD
pY3KKy 3acTocyBaHHs iHribiTopisa H3KTI -2 nig vac BariTHoCTI

3 Mwu nponoHyemo npunuHuTK Tepanito iIH3KTI -2 nicns nnaHyBaHHS, Nifo3pu abo MigTBEPAXKEHHS 2D
BariTHoCTI

4 | Mv nponoHyemo He 3acTtocoByBaty iHriitopn H3KTI -2 xiHkam, siki rogytoTb Fpyaato 2D

Po3pin 7a. Oco6u 3 LA 1-ro Tuny

1 Mu pekoMeHZyeMO no4mMHaTV npuitoM iHriéiTopis H3KTI-2 ocobam i3 LA 1-ro Tuny nvwwe nig cyso- 1C
puM Harnsgom cnedianicTtie 3 giabety
MM NPOMOHYEMO PO3rNSHYTM MOX/IMBICTb HanpaBfeHHs xBopux i3 U 1-ro Tuny go rpynu cne-

5 LianicTiB i3 LYKpOBOro giabeTy Ana po3rnagy MOXNMBOCTI NpuaHadeHHs iH3KTI -2, aKwo y H1x 2D
pLUK® > 25 mn/xe/1,73 m? Ta CAK > 25 Mr/mMmorb, Lo NoB’a3aHi 3 giabeTn4Ho HedponarTieto, He-
3BaXKaluu Ha Te, L0 BOHM OTPMMYOTb MakcMmasbHO nepeHocumy noay iANd/BPA
Mwu pekomeHgyemo BciMm ocobam i3 L 1-ro Tmny, aki novanu npuimatn iHriditopy H3KTI -2, 3a6e3-

3 | neunm MOHITOPUHI KETOHIB, NOIHCOPMYyBaTK NPO 03HakK Ta cumnTomm KA Ta HeranHo 3BepHyTUCSA 1B
3a Men4HOI OOMOMOIoH0, SKLLIO PO3BMBAETHCA OYOb-AKUA i3 LUMX CUMNTOMIB @60 piBEHb KETOHIB
nepesuye 0,6 Mmonb/n

Pestome
Po3pgin 7b. PeynnieHTN HUPKKN PiBeHb

1 3apas HegocTaTHLO [oKagdiB 6e3nekn Ta edPeKTUBHOCTI ANA HaAaHHSA peKkoMeHaaLiv oo 3actocy- _
BaHHsA IH3KTI -2 B 0Ci6 i3 (yHKLiOHYOHO TPAHCNIaHTOBAHOK HUPKOHO

5 Bynp-ske 3actocyBaHHsa iIH3KTI -2 gna nikyBaHHS LYKPOBOro diabeTy y peuunieHTa TpaHcniaHToBa- 2D
HOi HUPKM Mae OLHIOBATUCS LLUSAXOM MDKAMCLMMIIHAPHOIO 06roBOPEHHS

Po3zpin 7c. CepueBa HefocTaTHICTb i3 36epexeHotro chpakuicto BUKuay
Ta roctpa feKomMrneHcoBaHa cepLiesa HefJoCTaTHICTb
1 Ha paHuin MOMEHT He[oCTaTHBO A0Ka3iB AN HaJaHHA NofasbLUMX PEKOMEHOALIN O[O0 3aCTOCYBaH- _
Hs IH3KTI -2 B 0Ci6 i3 rocTpol feKOMNEeHCOBaHOK CEepPLIEBOKO 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

1 2 3
We recommend initiating SGLT-2 inhibition* in those with:

1 | a) UACR of > 25 mg/mmol attributed to diabetic nephropathy; 1A
b) Established coronary disease or stable symptomatic heart failure (irrespective of ejection fraction)

5 We recommend initiating SGLT-2 inhibition in those with a UACR of > 25 mg/mmol attributable to a 1B
non-diabetic cause*

3 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
1 We recommend initiating SGLT-2 inhibition* in those with stable symptomatic heart failure (irrespec- 1A

tive of ejection fraction)
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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 m?2, 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

2 3
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
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-
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
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
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
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,
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:
— 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
In people with CKD treated with SGLT-2 inhibitors, we suggest monitoring of bone parameters including oD
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:
— 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 5¢g. Mycotic genital infections and fournier’s gangrene
We recommend that all people are counselled on the risks of mycotic genital infections prior to initia- 1D
tion of SGLT-2 inhibitors
We recommend that all people are counselled on self-care to maintain good genital hygiene 1C
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
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
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
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
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
| 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 m? 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 oD
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
lNepeknagp:

npodp. IeaHoB A.4., K.m.H. IBaHoBa M./[., 3a pegakuyito npogh. Cokonooi J1.K. M
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Pekomenpanisi 1.1. Mu BBaxaemo, 10 JIKYBaHHS TOJI-
BanTaHOM MOXHa po3IovyaTu y gopociux naiieHTis 3 AITTH
BikoM < 55 poxiB i3 pIIIK® > 25 mu/xB/1,73 M2, y aKux 0yJ0
MPOJIEMOHCTPOBAHO a00 € MMOBIPHUM IIBUAKE MTPOTPECYBaAHHS
3aXBOPIOBAaHHSI HAa OCHOBI i€papXiYHOTO AJITOPUTMY PillIEHHS
(nuB. PexomeHpaatiiio 6).

Pekomenpania 1.2. Mu pekoMeHIyeEMO He MpU3HAYATH
TOJIBANTaH MalieHTaM 3 nokazHukoMm plIIK®, ingekcoBaHUM
3a BiKOM, III0 CBiIYMUTH IIPO MOBIIBHO IPOrpecylouy XBOPO-
oy (< 40 pokiB, Hemae Mexi pLLIK®; 40—44 poku, > 90 ma/
xB/1,73 M?; 45—49 pokis, > 75 mu/xs/1,73 m?; 50—55 poxiB,
> 60 mu/xB/1,73 M?).

Pekomennamiss 2.1. Mu peKOMeHAYEMO MOYMHATH JIKY-
BaHHSI TOJIBAITAHOM, SIK TiJIbKM MOHA BU3HAYUTH ILIBUIKE
MpOrpecyBaHHS 3aXBOPIOBAHHS y TALIIEHTIB BikoM > 18 poKiB.

Pekomennamist 2.2. My 1mporoHyeMo IpUITMHUTH JIiKyBaH-
H$I TOJIBAIITAHOM, KOJIV TIAIli€HTH HAOJIMKAIOTHCS 1O HUPKOBOT
HemocTaTHOCTI (ToOTO rmoTpedyroTs H3T).

Pekomennania 3.1. TligTBepmkeHe IIOpiYHE 3HUKEHHS
pIIK® Ha > 3 mu/xB/1,73 M? BU3HAYa€ MIBUIKE ITPOTPECYBaH-
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
eGFR 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 IT°ITU BUMipIOBaHHSIX
MPOTSITOM > 4 POKIB.

Pekomennanist 3.2. Mu peKOMEHIYEMO OLIIHUTH il BUKJIIO-
qUTH iH mpuanHy 3HKeHHs pLIIK® K 0CHOBHI YUHHUKH,
0CO0JIMBO Y BUTIAAKY HeiHiitHoTO 3HMKeHHs pLITK®, y miTHix
MalieHTiB Ta/a00 Malli€HTIB i3 YUCICHHUMU CYMYTHIMU 3aXBO-
PIOBAaHHSIMU, IKi MOXKYTb BIutuBatu Ha pLIIK®.

Pekomennania 4.1. Mu peKoMeHIYEMO BUKOPHCTOBYBa-
T Kiacudikaiito Mayo sIK OCHOBHUI METOM MPOTHO3yBaHHS
PU3UKY B PYTMHHOMY KJIiHiYHOMY crioctepexxeHHi. 11100 3a-
0e3IeuynT MpaBUIbHY Kilacudikallilo Ta BUKJIIOYUTA aTUIIOBI
BUMAIKW, PEHTIEHOJIOTM,/He(hPOJIOru, sIKi MaloTh TOCBiJ 1010
AJITTH, moBuHHi nepernsinatu gaHi MPT (a6o KT) Ha Bigmo-
BimHicTh Knacudikallii Ta 11 BUKJTIOUeHHST aTUITOBUX BUITAM -
KiB (Kj1ac 2, TMB. peKoMeHaallito 4.3).

Pexomenpanis 4.2. Kiracu 3a Mayo 1D i 1E Bkasyiots Ha
IBUAKE IMPOrpecyBaHHs 3axBopiloBaHHs. [laiieHTiB Kiacy
1C 3a Mayo ciig yBaxXHO po3IIsimaTd dyepe3 30ir i3 MOBiIb-
HO IPOTPECYI0YUM 3aXBOPIOBAHHSIM, i Y LIMX MAalli€HTIB CIig
LIYKaTH J0JATKOBI TOKa3M IIBUAKOTO MPOrpecyBaHHS 3aXBO-
pIOBaHHS.

Pekomennauist 4.3. Mu BBaxkaeMo, 110 IIBUIKE ITPOrPeCy-
BaHHS 3aXBOPIOBaHHS MaJOMMOBIpHE y MAlli€EHTIB 3 aTUTIOBOIO
mopdouoriero AJIITH, sik onucano B kinacudikaiiii Mayo (abo
3a kj1acaMu Mayo 1A i 1B).

Pekomennamist 5.1. Kosu rnmepBruHHA OLIiHKA TOTO, UM CJIi[
JIIKYBaTH TOJIBAIITAHOM, € HEIMEePEKOHJINBOIO, MU PEKOMEH/IY-
€MO OTpPUMATH TOBHY KJIiHIYHY KapTUHY ISl ONTUMAaIbHOTO
KOHCYJIBTYBaHHSI Ta MPUIHSATTS PillleHHS.

Pekomennanis 5.2. VY 38’43Ky 3 LIMM MU TIPOIIOHYEMO BH-
kopuctoByBatu ouliHky PROPKD y Bunaakax, KoJu OLIHKHU
pILIIK® Ta/abo knacudikaiii Mayo € HenepeKOHJIUBUMU ab0
cynepewuBuMu. OLiHKa > 6 € MOKAa3HUKOM IIBUIKOTO IPO-
rpecyBaHHS 3aXBOPIOBaHHS.

Pekomennanist 5.3. Mu peKOMEHIYEMO HE BUKOPHUCTOBY-
BaTH 3MiHM 3araJIbHOTO 00’€MY HUPOK 3 4aCOM K MapKep Tpo-
rpecyBaHHSI B OKpEMUX ITalli€HTIB.

Pekomenpanisg 6. Mu npornoHyeMo BUKOPHMCTOBYBATH i€-
papxiyHUI aJrOpUTM MPUUHSITTS pillleHb, 1100 OLIIHUTHU, YU
maroTh nauieHtu 3 AIITH mBuake nporpecyBaHHs abo MMoO-
BipHO IIBUIKE MPOrpecyBaHHS i, BiIMOBIAHO, MOXYTb MilJIsI-
raTH JIiKyBaHHIO.

Pekomennanisi 7. Mu 3a0x04yeMO 10 IIPOBEAEHHS 1101aJIb-
X JOCJiIXKeHb, sIKi BUBYAIOTh HOBI METOAM Bi3yasi3allil Ta
KaHIWUJATIB Y MOJIEKYJISIpHI OioMapkepu, 110 € JeTKUMU IS
BUMIpIOBaHHSI, HEAOPOTi iHCTPYMEHTH TSI TPOTHO3YBAHHST Y-
3UKY, aJle HasIBHMX Ha JaHWII MOMEHT JOKa3iB HEJIOCTATHBO JUISI
HiATPUMKHM iX BUKOPUCTAHHS B KJIiHIUHIN MPaKTHUIII.

Pekomennania 8. Mu BBaxaemo, 110 MOHITOPUHT edek-
TUBHOCTI JIiKyBaHHSI TOJIBalITAHOM Ha ChOTOAHI Ma€ OOMeKeHY
LIIHHICTh B OKPEMHUX MALIEHTIB, IKi OTPUMYIOTh IUIAHOBE JIiKY-
BaHHSI.

Pekomennanisi 9.1. Mu pekoMeHIyeEMO IMOYMHATH JIKY-
BaHHS TOJIBANITAHOM i3 1031 45 Mr BpaHlli Ta 15 Mr y apyrii
MOJIOBUHI JHS.

Pekomennamisi 9.2. Mu peKOMEHIYEMO LJIbOBY [I03Y
90/30 mMr/mo0y, sik paBuIo, ISl BCiX MALIIEHTIB, 32 BUHSITKOM
BUMAAKiB, KOJIY BUHMKAE HETIEPEHOCUMICTh a00 € IIPOTUIIOKA-
3aHHS IIPY B3a€EMOI1 3 iHIIIMMMU JIIKapChbKUMU 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 103U 0€3M0cepeHbO MiCsl MOYaTKy JiikyBaHHs. [1igxo-
JIATH SIK IIOTMXKHEBA, TaK i MicsUyHa cxema IMiIBUIIICHHS 1031.

Pekomenganig 10.1. Mu pekomMeHIyeEMO 0OroBOPIOBATH 3
nauieHTamMu MooOivHi eheKTH Ta BIUIMB Ha CIOCi0 XKUTTSI, KON
PO3IJISAAI0OTh MOXKIJIMBICTh TTOYATKY JIIKYBaHHST TOJIBANITAHOM.
Jlixapi moBMHHI 3HATH IIPO MOOiIYHI ePeKTH, IIPOTUITOKA3ZAHHSI
Ta JIiKapchKi B3aEMO/Ii1 TOJIBalITaHY.

Pekomenpania 10.2. Mu peKOMEHIYEMO IEPEBIPATH
(YHKIIIO MEeYiHKM IIOMICSLS MPOTATOM mepiiux 18 micsiiB
JIIKyBaHHSI Ta KOXHi 3 MicCSILIi Tic/is LIbOTO.

Pekomenpanis 10.3. TManicHTaM, y IKUX CIIOCTEPIralOTHCS
O3HaKW TMEeYiHKOBOI TOKCUYHOCTI ITiCJIST TPUIAOMY TOJBaNTaHY,
npenapar He TIOBUHEH MpU3HaYaTucst oBTopHO. CITil BUKITIO-
YUTH aJIbTEPHATUBHI TPUYMHU YpaXkeHHs MTeYiHKU.

Pekomennanist 10.4. Mu peKoMEHIYEMO PETYJISIPHO IIEpe-
BipsITH piBeHb HATPIIO B IJIa3Mi, a TAKOX CITiBBiTHOIIIEHHS Kpe-
aTWMHIH/CEYOBMHA Y CUPOBATIIi KPOBi Ta Macy Tijia y Talli€HTIB,
SIKi OTPUMYIOTD TOJIBANTaH.

Pekomennania 11.1. Tlepen moyaTkoM JTiKyBaHHSI TOJI-
BaIlTaHOM BCiX MAILiEHTIB CJIiJ MOBIIOMUTHU TPO MOJiypito Ta il
MPAaKTUYHI HACTIAKU.

Pekomennanis 11.2. IMauienTam, sIKi ITOYMHAIOTH JIIKyBaH-
HS TOJIBAIITAHOM, CJIiZl HaZaBaTW KOHCYJIbTALil 1100 3aXOiB,
SIKi MOXXYTb 3MEHIIUTH MOJIiypilo, 3 aKIIEHTOM Ha 3MEHIIICHHS
CITOXKMBAHHS HATPIIO.

Pekomennanmisi 11.3. INoreHwuiitHi curyauii, y sSKUX CIIif
TUMYACOBO TIPUITMHUTU TIPUIOM TOTBANITAHY Yepe3 pU3UK 3He-
BOJIHEHHSI, CJIil 0OOrOBOPUTHM 3 yciMa MallieHTaMM Mepe. IoJaT-
KOM JIiKyBaHHSI.

Pexomenpanisi 12. Mu nporoHyeMo He PEKOMEHIYyBATH
301IbIIIEHHSI CITOXKWBAHHSI PiIWHMU SIK aJIsTEpPHATUBY TOJIBAIITAHY.
HesBaxarouu Ha 11e, Xo4ya odilliiHUX 10Ka3iB OpaKye, 3MaEThCS
JOLIbHUM pekoMmeHmyBaty nauieHtaM 3 AJITTH, ski He oTtpu-
MyBasii 6;okatop V2R, notpumMyBatucs Ii€TH 3 HU3bKUM BMic-
ToM codti (3—5 r/neHb) Ta crioxkuBaty 6arato Boau (3—4 Jji/neHb)
JUTSI TAJIbMYBaHHSI IITBUIKOTO TIPOTPeCyBaHHSI 3aXBOPIOBAHHSI.

Pekomennania 13. Mu npornoHyemo, 1100 mpuitMan Tep-
BUHHE DillIeHHSI TTPO JIIKyBaHHSI Ta MPOBOAWB KOHCYJIBTYBaHHS
nali€eHTa II0J0 LILOrO BapiaHTa JIiKyBaHHSI He(POJOTL, SKUK
Mae€ IOCBiJ 3acTocyBaHHs TojBantany nmpu AIITH. 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
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HupkoBo3amMiCHA Tepanis Ta rAOOAAbHI NPO6AeMMU:
CBITOBUN AOCBIA TA HALLIi BUKAUKU

Pestome. Mpobrema HupkoBosamicHoI Teparnii (H3T) € aKTyQAbHOK B CyYQCHOMY CBITi y 3B SI13KY i3 BEAU-
KO KIABKICTIO AKOAEM, SIKI MQIOTb XPOHIYHY XBOPOOY HUPOK (XXH). 3riAHO i3 Cy4YQCHUMN AQHUMY, BAN3BKO
10-11 % ntopert CTOAXKAQHOTE HO XXH, 3 sikiix A0 5 % noTpebyroTs H3T, Ha XAk, KinbKICTb Atoaent i3 XXH y CBiTi
36iAbLLYETLCS], L0 BU3HQYAE 3pOCTatoYy notpeby y H3T. ICHyoTs Tou Buan H3T, a came: remoaianis (IA), rne-
PUTOHEANBH AIQAIB (TTA) | TOQHCAAQHTALST HUPKU. TOQHCAAQHTALLST HUPKU € HONE)EKTUBHILLIMM METOAOM
H3T, nporte ii MOXXAMBOCTI y CBITi OBMEXXEHI, TOMY BIAbLLICTb AKOAEN OTPUMYIOTb FrEMO- Q60 MEPUTOHEQABHM
AlQni3. Ane BIaAONEHI ePeKTV BUOOPY METOAY AIQAI3Y HE 3aBXKAM nepeabadyBaHi. [A 1a [A AEMOHCTRYHOTL
MoAIGHY epeKTUBHICTb MPOTSIFOM MePLUMX ABOX POKIB. [1OAQABLLI AOCNIAXKEHHSI, LLIO MPOBOAUAMCS, i3 NOPIB-
HSTHHST €EeKTUBHOCTI ABOX METOAIB HE AO3BOASIKOTE OTPUMQTU YHiTKY KQPTUHY YEPpE3 PISHULIKO BUXIAHUX AQHUX
MQUIEHTIB TQ PIBHULKO Y HACI MOYATKY AIKYBAHHSI. 3003yMIiAUM € Te, 1O 1A MopiBHSIHO 3 [A MOXKe MAT 3HQYHI
riepeBaru y KpQiHax 3 HU3bKUM AOXOAOM Yepe3 pecypCo3ATPATHICTE OCTAHHBOrO. BiaomMi nepesary nepum-
TOHEAABLHOIO AIQAIZY, AO SIKMX CAIA BIAHECTU HYYKICTb BUKOPUCTAHHST, BACOKY SIKICTb JKUTTSI TQ 36EDEXKEHHST
3QAULLIKOBOI @YHKUIT HUPOK, MIABULLYIOTH LIOrO MOUBABAMBICTL, OCOBAMBO ANSI MOAOAMX AKOAEN i3 XXH 5-F cTa-
Aif, OCHOBHMMM CTPQATETISIM HO CbOrOAHI € CBOEYQACHE BUSIBAEHHS TQ 3Qr06iraHHsS1 XXH, KOHTPOAb CyrlyTHIX
3QXBOPIOBAHbL, Q TAKOXK PO3POOKA AOKYMEHTIB TQ PEKOMEHAQLIIV ANST CTAHAQPRTU3ALT TQ MIABULLIEHHST SIKOCTI
HUPKOBO3AMICHOI Teparii,

KAKO4YOBi CAOBQ: HIMPKOBO3AMICHQ TepQarisi; XPOHIYHA XBOPOOQ HUPOK; MEPUTOHEQALHII AIQAI3; FEMOAIQ-
AI3; SIKICTb SKNTTST

XponiuHa xBopoba HuUpoK (XXH) 3alimae BaxkiIuBe
MicClle Y CBIiTOBili cUCTeMi OXOpPOHHU 310poB’s1. Baromuii
€KOHOMIUHMI Ta ColliaJIbHUIA TArap 3aXBOPIOBaHHS 3pOC-
Ta€ LIOPIYHO, a BAPTICTh aAEKBATHOI MiATPUMKHU TaKUX
MalieHTIB AOCI 3aJUIIAETHCS HETTOCUJIBHOIO Yy 0araTbox
KpaiHax cBity [1].

XXH xapakTepu3yeTbcsl TIOCTYIMOBOIO BTPaTOIO
¢yHKLii HUpKU i, 3rigHO 3 KepiBHuMOTBamu KDIGO
(Kidney Disease: Improving Global Outcomes, 2012),
BHU3HAYAEThCI K Oyab-siKa aHOMalis CTPYKTypu abo
GYHKIIT HUPKM, HasIBHA MPOTITOM 3 MicsIliB i OinbIie,
i3 BIUIMBOM Ha 3arajJbHUI cTaH 300poB’s. OCKiIbKHU O~
HUMU 3 HalOiNbll BaxXJIUMBUX QYHKIUIA HUPKU € (ilb-
Tpalligd Ta BUBEACHHSI HAIJIMIIKY PiAWHU, TOPYLIEHHS
i pyHKIIii Mae BU3HavYalbHUII eeKT Ha yci opraHu Ta
cucteMu opraHizmy. HemoctaTHicTh HUPKOBOI (yHKITIT

MOXe IMPU3BECTU 00 HU3KU IHIIMX MaTOJOTIYHMX ypa-
XKE€Hb, Yy TOMY YHMCJIi 31 CTOPOHM CE€PLIEBO-CYAMHHOI CUC-
temu [1, 2].

Biusbko 10 % cBiToBOI momyJisiii ctpaxmae Ha XXH,
OJIHAaK MOIIMPEHICTh Ta 3aXBOPIOBAHICTh 3HAYHO Bapio-
I0Th Y pi3HUX KpaiHax Ta perioHax. Bimomo, mo XXH
He Ma€ BIKOBOI Ta pacoBOi IIPUHAJIEKHOCTI, aje JIIoAU i3
MEHIII PO3BUHEHUX IMOMYJSIiii MalOTh MOTEHIIITHO BU-
IUH PU3UK PO3BUTKY 3aXBOPIOBAHHS i3 acOLiliOBaHM-
MM TOKa3HUKAMU 3aXBOPIOBAHOCTI Ta JIETAJIbHOCTI, 1110
IOB’sI3aHO i3 COLiaJIbHO-6KOHOMIUHMMU (haKTopaMM Ta
00MEXXEeHUM JOCTYIIOM 10 CUCTeMU OXOPOHU 3I0pOB’S.
[Ipu 1bOMy pi3Hi KpaiHU BUPILIYIOTh MPOOJIEMY TepPMi-
HanbHOi XXH y pisHOMaHiTHMIT coci6 i3 BapiabeJbHUM
3a0€3IeYeHHSIM CTpaTerii KOMIOHEHTIB MiATPUMKU HUP-
KU, SIK-OT: 3aroO0iraHHsi, BUSBJIEHHSI, KOHCEpPBAaTHBHE
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JIIKyBaHHSI, MOXJIMBICTb HMPKOBOI TpaHCIUIaHTallii Ta
METOIIM Jiai3y.

Jlinepamu y 3a06e3neyeHHi afeKBaTHOTO 00CATY JIiKYy-
BaHHSI Ha cborofHi € m’sarb kpain: CIIA, SAmnownis, Hi-
MeuuynHa, bpaswnis Tta Itanis, mo oxorutioe auire 12 %
cBiToBOI nmomnysuii. Kpainu i3 cepeaHim piBHEM mpoxony
HEeCyTh 3HauyHi BUTpaTU Ha JiKyBaHHI XXH metomom
Iiami3y Ta TpaHCIJIaHTallil HUPKU, a KpaiHU i3 HU3BKUM
noxonoM (112) Hepigko HE MOXYTb AO3BOJUTU TaKOTO
JIiIKyBaHHSI B3araji, 1110 MPU3BOAUTH 10 3arubesti Oijblie
1 minkitoHa ocib mopiuHo [1—4].

3a ocranHiMu aaHumu Global Burden of Disease
study, XXH 3aiimae 18-Te Miclie cepeq MpuUYWH CMEPT-
HOCTi B ychoMy cBiTi ctanoMm Ha 2010 pik, ompa3sy ITicis
BIJI ta CHIdy. Ctanom Ha 2019 pik cBiToBa 3axBopio-
panictb Ha XXH cranosuna 13,4 % (11,7—15,1 %), a
KiJIbKicTh mamienTis i3 Tepminaiasaor XXH (XXHS5), mo
norpedyBaia nupkoBo3amicuoi tepamii (H3T), carana
7,083 minbiioHa.

binpuricTe mamieHTiB, fKi OTPUMYIOTH aJeKBaTHY
HUPKOBO3aMiCHY Tepallilo, € MEeIIKaHISIMU PO3BUHEHUX
KpaiH 3 BEJIMKOIO CTapeyolo MOMYJISIIEI0 Ta JOCTYITHOIO
PO3BMHEHOI iH(MPACTPYKTYpPOIO MEAWYHUX MOCIYL. 3a
nanumu BcecBiTHbOI opraHiszallii OXOpOHU 310pOB’,
KibKicTh maiieHTiB i3 XXH 3pocraTume pasom i3 cra-
PiHHAM TOMyJIsIii (KoXHa T’sita ocoba, crapiia Bim 65
pokiB, mae XXH), pazom i3 4uM 3pocTaTuMe €KOHO-
MIiYHHUI Ta colLiaJbHMIU TsATap. TOMYy HAroJoIIyeThCsS Ha
BaxkKJIMBOCTi CBOE€YACHOI MiarHOCTUKU Ta PaHHbOTO BU-
SIBJIEHHSI 3aXBOPIOBAHHS JJIs1 MiHiMi3allii MposIBiB CyMmyT-
HiX 3aXBOPIOBaHb 3i CTOPOHU iHILIMX OPraHiB Ta CUCTEM,
YIOBiJIbHEHHSI MPOrpecyBaHHsI Ta 30epexXeHHs (PyHKIIiT
Hupku [1, 2, 4, 5].

OCHOBHUMM MPUYMHAMU 3POCTAHHS 3aXBOPIOBAHOC-
Ti Ha XXH € picT 3aXxBOpIOBAHOCTI Ha LIYKPOBU niaberT,
TiMmepTeH3i0, OXUPIHHS Ta 3arajbHe CTapiHHS ITOIYJIS-
mii. Jlo MEHII MOIINPEHNX IMIPUINH HajleXXaTh BPOIKEHi
MajbdopMallii Ta HUpKOBOKaM siHa XBopoba. Y creuu-
(iuHMX perioHax 10 BaXKJIMBUX IIPUYMH TaKOX HalexkaTh
iH(exkl1il, 3MiHM KJ1iMaTy, pOCIUHHI iHTOKCHUKaILlil Ta 3a-
rajpbHa TOKCHUYHICTh NOBKiLIS. HemocTymHicTh HUPKO-
BO3aMiCHOI Tepamnii y MaJOpO3BMHEHUX KpalHaX TaKOX
pOOUTH BaroMuii BHECOK y HECIPUSITIUBY CBiTOBY CTa-
TUCTUKY [1, 5—7].

OCHOBHI cTparerii, CIpsIMOBaHi Ha CHOBUIbLHEHHS
nommpeHHs XXH, BKIo4aioTh OoNTHMi3allilo AiarHOC-
TUYHOTO TIPOLIECY Ta 3HUXEHHS CepleBO-CYIMHHUX
pu3ukKiB y HaceneHHs. CepueBo-cynuHHi nposBu XXH
pa3oM i3 niabeToM Ta TrinmepTeH3i€l0 € NepIIoNpUuINHAMU
MOTEHIIiiHO JeTaabHUX YCKIaaHeHb XXH, ix cBoeuacHe
BUSIBJICHHS Ta JIIKYBaHHS J03BOJIMTh YINOBUIBHUTU PO3-
BUTOK XXH 10 TepMiHaJIbHOI Ta 30€perTH BEJINKi KOIITH.
[TpocTi, Ha mepuMii MOMIsIA, aJrOPUTMU 3aTUIIAIOTb-
Cs1 HEJIOOILiIHEeHNMHM y 0aratbox KpaiHax CBiTYy, a 00i3Ha-
HICTh — HEBUCOKOIO SIK Cepell HaceJIeHHs, TaK i cepef
MpeaCTaBHUKIB CUCTEMU OXOPOHU 310pOB’d [6, 8].

Hnst mporHo3y mporpecyBanHs XXH BaximBo po-
3yMiTH 1i mpuumMHYy, cTagito, kareropito IIIK® Ta mpo-
TeiHypii Ta HasIBHICTb CyNyTHiX dakTopiB pu3uky. Ha

0COOJIMBY yBary 3acjiyroByIOTh MalliEHTU 3 4-10 Ta 5-10
cragismu (XXH4, XXHS, plUK® 15-29 Tta < 15 ma/
xB/1,73 M? BinnmoBigHO).

[MporpecyBanHss no TtepMmiHaibHOoi XXH (XXHSY)
MOXe BiZOyBaTHCh Y pi3HUIA crIOCiO, ajie TillepTeH3is, K
cyocTpat rinornepdysii Ta imeMii HUpKU, € KIIOYOBUM
¢daxTopoM BTpaTH ii PyHKIIii. YIIpaBaiHHS TillepTeH3i€I0,
3a Cy4YaCHMMU pPEeKOMEHIaIlisIMU, 3AiCHIOETHCSI HU3KOIO
¢dapmakoTepaneBTUYHUX 3aX0MiB, Moaudikaliclo Ti€eTu
Ta cnoco0y XuTTsi. OCHOBHUMM KJIiHIYHUMM O3HAKaMU
noripieHHs QYHKIIT HUPKU € piBeHb MPOTEIHYypii Ta CU-
pPOBAaTKOBOTO KpEaTHHiHYy, CaM€ Ha HUX BapTO 3BEPTATH
yBary B riepiiy yepry. OCHOBHUMU I'pylaMu IpernaparisB
BUOOpY M1 JiKyBaHHS TinmepteHsii nmpu XXH 3anuia-
JOTBCSI 1HTIOITOPM aHTiIOTEeH3MHIIEPETBOPIOIOYOro dep-
MEHTy Ta 0JIOKATOpPU pPELENTOpiB J0 aHTiOTeH3WHY-2.
Monmudikamisa gieTu crpsMoBaHa Ha TOOOBE 3HMKEHHS
KUJIBKOCTI COJIi y pallioHi, 110 cIpusie OuUTbIl e(peKTUB-
HOMY BUBEIEHHIO pimumHU Ta (iabTpalii, 3a0e3mevyro-
yy 30epexeHHs Hupkoilo ii ¢yHkiii. KoHcepBaTuBHa
Tepallis TaKoX CIpsMOBaHa Ha KOPEKIIil0 MPOsBiB Iy-
KpPOBOTO NiabeTy, ypakeHb CeplieBO-CyIUHHOI CUCTEMHU,
MiHEpaJbHOTO Ta €JEKTPOJITHOro OanaHCy, aHeMil Ta
KapaiopeHaJbHOTO CUHAPOMY, iHTOKCHUKAaIlii, KOTHITUB-
HUX po3JIamiB. 3HMKEHHS MacH Tijla 3a HassBHOCTI ii Hax-
JIMIIKY Ta (hi3UYHi BIIPpaBU TAaKOX J0KAa30BO CIIPABJISIIOTH
crpusTiubuii epexr [1, 2, 9].

HupkoBo3amicHa Teparris, 110 moKa3aHa IallieHTaM i3
XXH4-5, Bxitouae giajiiz Ta HUpKOBY TpaHCIUIAHTAIIIIO.
KDIGO mnpomnoHye po3moyMHaTH Mdiajli3 3a HasBHOC-
Ti ofHOro abo Oinblile 3 HACTYITHUX CUMIITOMIiB: O3HAKU
TePMiHaAJIbHOI HEMOCTATHOCTI (DYHKIIi1 HUPKU (CEPO3UTH,
aHoMaJii KMCIIOTHO-OCHOBHOIO OOMiHY, CBEpOiX); He-
MOXJIMBICTh KOHCEPBATUBHOTO PEryJIlIOBaHHS BOJIEMii Ta
PiBHSI apTepiajJlbHOTO THUCKY; MpOrpecyloue MOopyIIeHHs
CTaHy Xap4yyBaHHsI, 110 HE KOPUTYETHCS MIETOIO; MOPY-
IIeHHs KOTHITUBHOI (DYHKIIii. 3a3BUYail TaKi 3MiHM CIIO-
crepiratorbest ipu pLIIK® 5—10 mur/xB/1,73 M2, 1o Bia-
nosigae tepmiHanbHiit XXH (XXHS) [2].

HupkoBy TpaHCHJIaHTAIil0 y JOPOCIUX Bill KMBOTO
JIOHOPA JIaHi KEPIBHUIITBA ITPOMOHYIOTh PO3TJISIHYTH TTPU
LIK® < 20 mu/xB/1,73 M?, 32 HasTBHOCTI TOKa3iB MPO-
rpecyrouoi HeobopoTHoi XXH y monepeani 6—12 mics-
uiB [2].

TpancmmanTauisa Hupku € MmetogoM H3T, sikomy Ha-
IIAa€ThCS TIepeBara, ajie iCHyIoTb MHOXWHHI MepeIKOaIn y
Oro 3aMmpoBa/XKeHHI, 3arajaoM 4epe3 HU3KY COILliaIbHUX
Ta €KOHOMIYHUX TPYIHOIIB y BEeJUKill YaCTHUHIi CBIiTYy, a
TaKOX 4Yepe3 oOMeXeHUil JIIOAChKUII pecypc y KOMaH/i
MiATOTOBAEHUX MEAMWKIB IJIs TPOBENEeHHS oIlepallii Ta
mocTorepaliifHoro morsmy. IHII TepernoHu MOXYThb
BUHUKATU 4Yepe3 MOJIITUYHI, IOPUAWYHI Ta KYJIbTYpHIi
Oap’epu, 10 iCHYIOTH y JeIKUX KpaiHax [1, 2].

3axBOPIOBAHICTh Ta CMEPTHICTh IpPM TepMiHAJbHIl
XXH 3HauHOIO MipoI0 3aJIeXXUTh Bil 0OCSATY Ta SIKOCTIi
IIPOBENEeHOTO JiKyBaHHs. [1opiBHSIHO 3 miadi3oM TpaHC-
IUTAHTAllid HUPKU Ma€ HUXYi MOKa3HUKU CMEPTHOCTI
Ta CEeplLEeBO-CYAMHHMX TOMill Ta Kpally SIKiCTb >KUTTS.
OOMexXeHUi TOoCTyN A0 Aialidy Ta/abo TpaHCIUIaHTallil
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3HAYHO YTPYAHIOE MiATPUMKY 3A0POB’SI Ta SIKOCTi KUTTSI
JIaHoi Tpymnu naiieHTiB. 3a cratuctukoo 2019 poky, mo-
Ka3HUK TpaHCIUIaHTallil y KpaiHaX 3 HU3bKUM PiBHEM J0-
XOJ1y 3aIMIIAEThCA XKamorigno Mmaaum [1, 2, 6—10].

Ilono nmianizy, To Ha CbOTOMHI YCITIIITHO BUKOPUCTO-
BYIOThCsI 00uaBa meroau: remonianis (I'Jl) Ta nepuroHe-
anpHuii miani3 (I110).

II/I npu3navaeTbcs nocriitno ado 3 mepepsamu. Ila-
uienram i3 nyxe Hu3bkoio pIIK® (< 15 ma/xs/1,73 m?)
pekomenaoBanmii moctiiiamii I1/1. Be33amepeunoro me-
pesaroio I/l € MoKIuBiCTh MPOBOIUTH ii0ro BIOMA HA
Biaminy Bin I'JI, mo mpoBoaMThCA y creniaji3oBaHHUX
nenTpax. Cecii I/l 3a3Buyaii NMpoBOASITHCS TpUUi Ha
TUXIEHb, ajie 301IbIIEHHS] YaCTOTU Ta TPUBAJIOCTI ceciit
MOX€ MaTH MepeBaru y Maili€HTiB i3 nmepeBaHTaXXeHHSIM
pinnHolo. Bubip Merony, pexXumy Ta JoKawii miamizy €
CKJIaJIHOIO 3a/1aueto, BUPILIEHHS KO CITUPAETHCS HA Ha-
SIBHI pecypcH, OOCBIM, BiK Ta 3arajJbHHUI CTaH Ialli€HTa.
BaxxnuBy ponb Bimirpa€e omiHka rOTOBHOCTI ITallieHTa 0
CIIiBIIpalli, 1OTO OCBiYE€HICTh Ta CaMOCTilHicTh. He MeHIIn
BaxKJIMBUMU € OILliHKA BiACTaHi 0 HAMOIMXKIOTO LEHTPY
Iiaji3y Ta yac O4iKyBaHHs TpaHCILJIaHTalil (3a HasIBHOI
MoxJuBocTi) [1, 2, 8].

Bigmaneni edexkTu MeTomy miamizy He 3aBXAU Tie-
pen6auysani. [1J1 Ta [/l neMmoHCTpyOTh TOAIOHY edek-
TUBHICTh TIPOTSITOM TMepHinMx JBoX pokiB. [lomanbii
TMOCJIKEHHSI, 110 MPOBOAUJINCH, i3 MOPIBHSIHHS ehek-
TUBHOCTI JBOX METO[iB HE JO3BOJISIIOTH OTPUMATU YiTKY
KapTUHY 4Yepe3 pi3HMIIO BUXITHMX JaHUX ITAlli€HTIB Ta
Pi3HUIIIO Y Yaci MoYyaTKy JiKyBaHHS. 3pO3yMilIUM € Te,
mo ITJl mopiBHsiHO 3 I'Jl MoxXe MaTu 3HaYHi MepeBaru y
KpaiHax 3 HU3bKUM JO0XOJ0M 4Yepe3 pecypco3aTpaTHICTh
ocTtaHHboro [1, 11].

3HayHa TeTEepOreHHICTh MiAXOAY /10 BUOOPY METOIY
Jiajizy HEpioKO MPOAMKTOBAHA HAsIBHICTIO a00 BiICYT-
HICTIO TOTO YU iHIIIOTO METOMY Ta BiICYTHICTIO YiTKMUX
Jep>KaBHUX a00 iHIIKMX OpraHi3alliiHUX MPOTOKOJiB. Bu-
0ip y OiTBIIOCTI pO3BMHEHMX KpaiH 0a3yeThCS Ha CTaH-
NapTU30BaHUX JOKA30BUX KEPiBHUIITBAX, Y TOW 4ac sIK
MEHIII PO3BUHEHI KpaiHU MaloThb OOMEXEHUI TOCTYIl A0
NOoAiOHMX TOKYMEHTIB a00 He MaloTh iloro B3araii. Taka
HEePiBHICTb NPU3BOAUTH 10 paauKadbHUX BiIMiHHOCTEH y
SIKOCTi HaJlaHH$ fornoMoru natieHtam 3 XXH [12].

Tak, GinbIIiCTh NALIIEHTIB Y CBiTi JOTPUMYIOTHCSI M€-
tony ['Jl, y Toit yac sIK y KpaiHax 3 HU3bKUM JOXOA0M Tie-
peBaxxHUM BuOOopoMm € [1[]. OcHOBHI MPUYMHU LILOTO —
€KOHOMIUHI Ta TeXHiYHi, a TaKOX OOMeXeHa KiJIbKiCTh
HaBYCHOTIO IIePCOHAJy, 110 3a0e3MeYy€e MATPUMKY Bilmdi-
neHHs ['JI. OkpiM HEOOXiZTHOCTI OKPEMOTO MPUMIIIeHHS
Ta TOCTIMHOTO KOHTPOJIO 3i CTOPOHM MEIMYHOIO Mep-
coHainy, BigminenHsi I'Jl morpeOyroTh KBasidikoBaHOIrO
TEXHIYHOI'0 00CJIyrOByBaHHS Ta Oe3MepepBHUX 3aXO/iB 3
enijeMiuHO1 6e3reKku (BKJII0Yalouu 0TI 3a (icTy1010).
AkTyanbHUM nutaHHsaM [Jl 3aiuiaeTbest cnocié ouncrt-
KM BOJIM Ta TMTOBTOPHE BUKOPUCTAHHS AiajlizaTy 3 METOIO
€KOHOMIi KOIIITiB, 1110, HATIPUKJIaa, HEMOXJIUBO Y Talli-
€HTIiB, iH(pikoBaHuX rematurom B [12].

I1[1 3anuimaeTbcst mpuBaOJIMBUM BHOOPOM y KpaiHax
i3 HU3bKUM pPiBHEM IOXOMY 3aBIASIKM 3HAYHO HMXKYill Bap-

TOCTI Ta AeI0 MeHIIi KiTbKOCTi HeoOxinHux yMoB. Lleit
METOJ € MPOCTIlIMM Y BUKOHAHHIi, 3pyYHUM IS Bifaa-
JICHUX PErioHiB, MOTPeOdye MEHIIOI KiJTbKOCTi HaBYEHO-
ro TepcoHajy, OuIbll 3py4yHUIA B yMOBax MacCIITaOHUX
Karactpod Ta cTuUxiiiHUX JuX. barato kpaiH y cBiTi 10-
CSITJIM 3HMXKEHHSI 3arajibHO1 BapTocCTi JiikyBaHHsI XXH,
IOTPUMYIOUUCH IOTUKU «iHimianbHOro I1/I». ¥V po3-
BMHEHMX KpaiHaxX i3 JOOpMMM OCBITHIMHU IIpOTrpaMaMu
TSI TIALIIEHTIB, 6 BOHU MAlOTh MOXJIMBICTh CAMOCTITHO
obupatu MeTon Aiamizy, 61u3bKo 25 % 0o0uparTh caMe
I1 i ebeKTUBHO OT0 TOTPUMYIOThCS. AKTYAJIbHOIO Te-
pesaroio I1]T € 6ibm KomdopTHE yNpaBJIiHHA aHEMIEIO,
110 MOTpedy€e MEHIIMX 103 3aJ1i3a Ta npenapariB — CTH-
MYJISTOPIB epUTpONOe3y, OCKiNbKU HA BiaMiny Bia I'/l He
BiI0yBa€ThCS 3HAYHOI KPOBOBTPATH. [1puiiiibHOI yBaru,
ONIHAK, MOTPebye KOHTPOJb PiBHS albOyMiHY, 11O MOXe
3HIKYBATUCh Yepe3 BTpaTy B OUepPeBUHHIN piguHi. Bin-
HOBJIEHHSI CUPOBATKOBOTO PiBHS 0iJIKa MOXKJIMBO TOCSIT-
HYTH y TOMY YKCJIi IIUISIXOM BUKOPUCTAHHS ITepOpaTbHUX
nobasok [11, 13].

OctaHHiMu pokamu nonyJspHicTs I1J1 3pocia Takox
3aBISIKW TI0sIBi Tpolieaypu «repMiHoBoro [1[1», mo Bu-
3HAYa€eThCA K novyatok 11 1o TpanuuiiiHMX 1BOX TUXHIB
BiJl Yacy BCTaHOBJICHHS KaTeTepa (3a3Buyaii onpasy). [1o-
siBa TIOTPeOU Yy JTaHill TIporeaypi 3yMOBJIEHa 3pOCTaHHIM
paHinie HeniarHocToBaHoi XXH, 1110 MaHidecTye y Tep-
MiHanbHIN cTamii. [Ipu TepmiHoBoMy mouaTky miamizy )]
IMoKa3aB OiJIbIIMIA BiICOTOK yCKJIamHEHBb Bim hOopMyBaH-
HSI apTepioBeHO3HOI (iCTyIM, TaKMX SIK KaTeTep3B’sI13aHa
OakTepieMis, iHpikyBaHHS KaTeTepa, yCKJIaAHEeHHS diai-
3y Ta TrocCIliTajizallisl, a pu3MK CMEPTHOCTI IPU TEPMiHO-
BOMY ITOYaTKYy miajizy 6yB Ha 80 % sumuit mpu '/l mipo-
TsiroM 1 poky [14].

3a ygacis mangemii COVID-19 II/ moka3ae cebe
ol npuaaTHoo onuiero Budopy H3T nopisusino i3 T'/]
3aBASAKH OYEBUIHUM MepeBaraM J0MallHbOr0 BUKOPHC-
TaHHA 32 HeoOXimHOCTI i3oysmii. BincyrnicTs moTpedn
y 3aiiBoMy nepeMilleHHi 10 Aiai3HOro IeHTpy Ta oOMe-
JKeHHSI COLiaJIbHUX KOHTAKTIiB € CNPUATIMBUM (DaKTO-
poM oOMexkeHHs nepenayi 0ynb-sakoi I'PBI. Crpareris,
OIHAaK, BUMarae MocTiiiHOI MiATPUMKM MallieHTa, a BCTa-
HOBJIEHHSI KaTeTepa PO3IJsIa€ThCs SIK TEPMiHOBA KUTTE -
BO HEOOXilTHa TIporeaypa, o MPOBOTUTHCS JTallapOCKO-
MiYHO yepe3 pu3nkK hopMyBaHHs aepo3oJiB [15].

3a 1aHMMM OCTAHHBOTO CHCTEMATHUYHOTO OIJISIAY Ta
MeTaaHaJizy Swanepoel Ta in. (2020), mo Bkmoyas 21
nJocimkenHs 3a yaactio 29 000 manienris, 0yio omine-
HO fAKiCTh XKHUTTA NMamieHTiB i3 TepminaapHolo XXH Ha
I'/l Ta I1JI 3a nomomoroio incTpymenTa Kidney Disease
Quality of Life Instrument (KDQOL). ITapamerpu
OIIIHKM BKJIIOYAJU HASBHICTh Ta TSKKICTh CUMNTOMIB
XXH, cratyc podoTH, coliaJbHMii cCTATyC Ta B3aEMOIi,
iHIIi CUMOTOMM Ta CTaH KOTHiITUBHOI yHKii. Pe3yiab-
TATH BUSBUJIM, M0 nanieHTn i3 XXHS, To0T0 y Tepmi-
HAJIbHIN cTaii, OIiHUIN CBOIO AKICTb XKUTTSA K BHIILY
Ha III, Hix Ti, xT0 oTpumyBaB L'/l [16].

HesBazkaioun Ha MO3UTUBHI PUCH, iCHYIOTh IIPAKTAU-
Hi po6semu 11, 1110 CTOCYIOThCSI HaBYAHHS TAalliEHTIB
KOPMCTYBaHHS Ta JOIJISIIY 3a KaTeTepoM, PU3UKY iH(peEK-
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1ii Ta 37aTHOCTI IalliEHTa OTpUMAaTH Jiaji3aT Ta KaTe-
Tepu 3a NMPUKUHATHOWO LiHolo. [lodimmeHHs mpobieMu
niajlizaTy MOXHa JOCSITTH HaJallTyBaHHSIM MiCIIEBOTO
BUPOOHMIITBA, Ta 11€ HEJETKU Mpoliec, i came BapTiCTh
€ cTpuMytouYuM dakTopom goctyrnHocti [T y MmeH1n po3-
BUHEHUX KpaiHax. Baxiuso mam’saratu, 1o g0 15 % na-
LHi€HTiB mopiuHo nmepexonsatsh Ha ['] micis [1/1 uepes pi3-
HOMaHITHI (HaiigacTime — iH(eKIiliHi) yCKIagHeHH:I, i
Ha 11e HeoOXiHO 3BaXkaTu I/ iX aJIeKBaTHOI MOJAJIbIIOT
niaTpumku [12].

VYenix nporpam i3 I1[1 3Ha4HOIO Mipolo 3ajeXUTh Biml
NOTPUMAHHS MIiXKHApOJHUX CTaHIAPTiB, 110 Oyaud po3-
po6ieHi MixXHapogHUM TOBApUCTBOM I€PUTOHEATb-
Horo mianizy (ISPD) Ta moctymHi y BibHOMY mocTymi
(www.ispd.org). [Tigkpec/roeTbcst KpUTUYHA POJIb HAaBYaH-
H$ TepcoHaty, KOM(MOPTHUX YMOB BUKOHAHHS TPOLIEITY-
pu, MOHITOPMHTY iH(MeKIIi# Ta mprnanH nepexoxy Ha [/1.

3a ganumMu MiXHapomHOTO TOBapuCTBa He(pPOJO-
riB (ISN, 2020), ocHOBHuUMU IIpobOieMaMu y JIiKyBaHHi
XXH4—-5 y KkpaiHax i3 HM3bKMM Ta CepelHiM T0XOI0M
Oy OOMeXeHUU MOCTYyIl A0 MaTepialbHOTO pecypcy
Ta Majla KiJIbKiCTb JOCBigYeHoro nepcoHany. Lle mpu-
3BOMJIO 10 3HMKEHHSI CepeaHbOi KiJIBKOCTI ceciii mo
OIHI€] Ha TWXIEHb Ta OOTSKYBaJlOCh HEIOCTYITHOIO
MEIUKAaMEHTO3HOI0 Teparieto minrpumku. ISN pazom
i3 BcecBiTHBOIO OpraHi3alli€lo OXOpOHU 300POB’S 3aIl0-
YaTKyBaJIO iHILliaTUBY 3i CTBOPEHHS HOPMATHUBHOTO J0-
KyMEHTa — KEpIBHUUTB /JISI OCMHUCIEHOIr0 MiIXOAy 10
npobiaeMy MpU3HAUYEHHS Ta 3a0e3NeueHHs miajizy mpu
TepMiHanbHi XXH 3a oOmexxeHux pecypciB. Lls iHilia-
TUBA CIIOHYKA€E 10 NUCKYCii Ta peaJiCTUYHOI OLliHKU CBi-
TOBUX MOTPed MalieHTIiB i3 onTuMizallielo piHaHCYyBaHHS
Ta MakKCHUMaJbHOIO cTabinizauiero miamizy. OuikyeTbcst
po3po0Ka YiTKMX CTaHAAPTIB IS 3a0e3IedeHHsT edeK-
TUBHOCTI Ta JIOCTYITHOCTI iaJ1i3y y MiATpUMYIOUiii Tepartii
Ta TaJiaTUBHOMY JIiKyBaHHi a00 cTpaTeriil 3a oro Bim-
cytHocTi [10—13, 15, 17].

IHIIIOI0 BaXKJIMBOIO Ha CHOTOMHI CTpATEri€l0 PO3BU-
TKY Y CUCTeMi OXOPOHU 300p0oB’s mis nawieHTiB 3 XXH e
aKTHMBHE BIPOBAIKE€HHs TpaHCIUIAaHTALlii B 3arajIbHY CBi-
TOBY MPaKTUKY, OCOOJIMBO y KpaiHaX i3 HU3BKUM J10XO-
oM. MynbTUANCHUTUTIHAPHICTD L€l MPOLIENYPU TUKTYE
HEOOXiTHICTh MPOPUBHOTO PO3BUTKY MHOXMWHHUX JJAHOK
MEIUYHOTO NOIVISIY 3a YCIIIIHOI peari3alii Ta OixbIIoi
e(heKTUBHOCTI MiCIIeBOI CUCTEMU OXOPOHU 30POB’S 3a-
rajgom [18, 19].

Ha xanp, i moci icHye BearKa KiJIbKiCTb IMAaILli€HTIB, 110
He MaloTh AOCTYIy A0 xkoaHoro 3acody H3T. HeobxinHo
JOKJIACTU BCiX 3YyCUJIb TSI TOAOBXKEHHS XUTTS TaKUX Ta-
LiEHTIB Ta MOKpalleHHs1 ioro skocti [20]. [Ipu npomy
3HAUYEHHS BEJIUKUX OOCIIIXKEHb i3 BUSBJICHHS 1 KOPEKIIil
NpUYMHHUX (hakTopiB po3BUTKY XXH, Hacammepen mia-
0eTy, 3AIMIIAEThCS BKpall BaxXIUBUM [21], y TOMY UMCTiy
nauieHTis i3 XXH ta COVID-19 [22].

OCHOBHIi NOBIAOMAEHHS

1. [TommpeHicTh, 3aXBOPIOBAHICTh TA CMEPTHICTh ITPU
XXH MmaroTh BapiaTMBHI IMOKa3HUKHU Y Pi3HUX perioHax
Ta JepxKaBax, a JOCTYII 10 aleKBaTHOTO JIIKyBaHHS Ta pe-

CypCiB yIpaBJliHHS XBOPOOOIO PO3MOAiJIeHNII HEepiBHO-
MipHO Yyepe3 HU3KY Npo0eM.

2. KnwouoBum dakropom nepexony XXH no tepmi-
HaJIbHOI cTajil € mopyiieHHs nepdy3ii HUPKKU, Y TOMY
YUCIIi yepe3 TinepTeHsito.

3. OCHOBHMMU MeTOAaMM HUPKOBO3aMiCHOI Teparrii
Ha ChOTOIHI € TeMomiali3 Ta IMepUTOHEAJIbHUN miaji3.
HupkoBa TpaHcmiaHTalisi, SIK MeTOI HHUPKOBO3aMicC-
HOi Tepamii, Bce I11e He HaOyja 3HAUHOTO IMOLIMPEHHS
y CBITi.

4. HaiibGinpin agekBaTHa HUPKOBO3aMicHa Tepartis
HasiBHA Y PO3BUHEHUX KpaiHax i3 100poio iHbpacTpyKTy-
POI0 MEAUYHUX TTOCIIYT.

5. OCHOBHMMU NMpPUYMHAMU HeaJaeKBaTHOCTI HUPKO-
BO3aMicHOI Tepalrii € Opak (piHAaHCOBMX Ta COIiaJIbHUX
pecypciB, HEKOOpAMHOBAaHA JIOTiCTMKAa Ta HEIOCKOHa-
JIICTh 3aKOHOIAaBYOl 0a3u.

6. Bubip Merony mianizy 6a3yeThcs Ha OaxkKaHHSIX Ta
MOXUJIMBOCTSIX MalliEHTa, TEXHIYHOMY Ta MaTepiallbHOMY
3a0e3IeueHHi Jep>KaBU Ta HassBHUX pecypcax.

7. IlepeBaraMu MepMTOHEAJbHOTO Mialidy € MeHIa
pecypco3aTpaTHiCTh Ta THYYKiCTbh BUKOPUCTaHHSI.

8. EdexTtuBHicCTh reMoianizy Ta NepuUTOHEaTbHOTO
Iiani3y momioHa, ogHaK SIKiCTh XKUTTS MOXKe OyTH BUILIOIO
Mpu BUOOPi MEePUTOHEATBHOTO Jiami3y.

9. OCHOBHMMU CTpaTeTisIMM Ha ChOTOJHI € CBO€EYAC-
He BUSIBJICHHs Ta 3amobiraHHss XXH, KOHTpoJb CyIyT-
HiX 3aXBOPIOBaHb, a TAKOX PO3p00OKa TOKYMEHTIB Ta pe-
KOMeHAALil I cTaHmapTU3allil Ta MiABUILEHHS SKOCTi
HHUPKOBO3aMiCHOI Tepartii.

KonduikT inTepeciB. ABTOp 3as1BJIsI€ TIPO BiICYTHICTh
KOHQJIIKTY iHTepeciB Ta BiIacHOI (piHAaHCOBOI 3alliKaBiie-
HOCTIi IIpX MiArOTOBIIi JaHOI CTAaTTi.
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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
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MesaHrionpoAipepatuBHn rAoMmepyAoHedpUT
I3 AeNO3NTAMU MOHOKAOHOABHUX IMYHOTAOOYAIHIB:
yomy Hedppobioncia Mae BUPILLAAbHE 3HAYEHHS

Pestome. MesaHriornpoaipepatBHT TAOMEPYAOHEPPUT i3 AEMOUTAMM MOHOKAOHOABHYIX IMYHOTAOBYAI-
HIiB — HeLLOAQBHO ONMCAHE 3AXBOPIOBAHHST Y CMEKTPI MOHOKAOHAABHWX FTAMMAQNQTIV PEHAABHOIO 3HAYEHHS
(MIP3). laroAoriyHue npouec nepeBakHO OOMEKEHWUA HAPKAMMU | MPOSIBASIETLCST XPOHIYHOK XBOPOOOK
KAYGOYKIB, MOPYLUEHHSIM GYHKLII HUPOK TQ aAbOYMIHYPIEIO, IHOAI HEGPOTUHHOIO PIBHSI. [OCTPMN HEDPUTNY-
HM CUHAPOM 3YCTPIYQETLCS PIAKO. HYepes BIACYTHICTb KpuTepiiB CUMITOMQTUYHOrO reMQATOAOMNYHOIrO 3QXBO-
PIOBQAHHSI MNALJEHTN 3 MOHOKAOHOABHUMM iMYHOIFAOBYAIH-QCOLIMOBAHMMM HEGPOMNQATISIMA YACTO 3Q3HAKOTH
TPYAHOLLIB 3 OTPUMQHHSIM BiAMOBIAHOI XiMioTeparii. KoHuenwist MITP3 AngepeHrLUitoe KAIHIYHI CUTyaLii po3Bu-
TKY HEDPOMATIV, BUKAMKQHX HEOE3MNEYHNMIN HEBEAMKUMIM KAOHAMM B-KAITVIH, Bia CUTYQLLIT MOHOKAOHQABHUX
raMmManarTivi HEBU3HAYEHOrO 3HAYEHHSI, LLIO HE XQPAKTEPU3YIOTbCS OYAb-SIKUM YLLKOAXKEHHSIM OpraHiB-MiLLie-
Herl. MOHOKAOHQABHQ rAMMQIQTISI PEHAABLHOIO 3HQYEHHS — Lie HE CAMOCTIHE 3QXBOPKOBAHHST HUPOK, HE
XPOHIYHMI TAOMEPRYAOHEDPUT, O CTQH, NP SIKOMY YPOXKEHHSI HUP OK BTOPUHHE LLIOAO KAOHQABHOI B-KAITMHHOT
nponidepauii. IHwmmm crosamm, MIMP3 — nepeAnyxArMHHE 3aXBOPIOBAHHS B MOEAHAHHI 3 XPOHIYHOKO XBOPO-
6010 HUPOK, Lo MOoTPEebyE HErarHOro NOYATKY AiKYBAHHSI. HUOKOBUY MPOrHO3 MOraHMI, i3 MoorpecCyBAHHSIM
AO TEePMIHAABHOI CTQAIT HUPKOBOI HEAOCTATHOCTI y 25 % navieHTiB npoTtsrom 30 MIiCSLIB i YQCTVMN PAHHIMA
PELMANBAMUN HUPKOBOIO AAOTPAHCIAQHTATA. OAHAK OCTAHHI AOCAIAKEHHST AEMOHCTPYHOTb, LLO BIAMOBIA-
HQ KAOH-OPIEHTOBHQ XiIMIOTEPQIMISI MOXKE BIPOTMAHO MOKPQALLMTA HUPKOBI PE3YALTATY, BIAKDUBAKOYM MANGYTHI
nepCreKkTVBm ANST €PEKTUBHOIO AIKYBAHHST LibOro PIAKICHOIO 3aXBOPKOBAHHSI.

KAKO4YOBiI CAOBA: Me3QHIONPOAIELATUBHIK TAOMEPYAOHEDPUT, MOHOKAOHQABHA FAMMQIQTIS PEHAAbHO-
ro 3HQYEeHHSsI; XBOPOOQ AETKUX AQHLIOTB, AErKi AQHLKOMM IMYHOTAOBYAIHIB TUMY KQMMQ, Aerki AQHLKOM iMyHO-
TAOBYAIHIB TRy AIMBAQ, HEPPOBIOMNCIS

KoHieniiisi MOHOKJIOHAILHOI TaMMariatii peHaJIbHOTO
3HaueHHs1 (MI'P3) Oyna 3amponoHoBaHa MixHapoIHOIO
TPYMNoOI0 3 BUBYEHHSI ypaKe€HHSI HUPOK i MOHOKJIOHAJb-
Hoi rammamartii (International Kidney and Monoclonal
Gammopathy Research group) [1] Ta BimoOpaxkae marto-
JIOTIYHMIT CcTaH, OOYMOBJIEHMII Tipoiidepalli€elo KIOHY
B-k7iTrH ab0 r1azMaTUYHUX KJIITUH, 1110 HE TOCSITa€E KpU-
TepiiB, HEOOXiIHMX [UIS1 OYATKY JIiIKYBaHHS 32 OHKOTeMa-
TOJIOTIYHUMMU TTOKA3aHHSIMHU, aJie TPOJYKY€E HeDPOTOKCHY-
HUIi MOHOKJIOHAJIBHUM iMyHOTJIO0YJIiH, 110 TPU3BOAUTH
10 cnielnivHOro ypaxKeHHSI HUPOK i3 HEYXUJIbHUM TIPO-

IrpPeCyBaHHSIM peHaJabHOI MMCQYHKINI Ta ITOTipIIeHHIM
IIPOTHO3Y XBOpooOu [2].

[1inx MmoHOKIIOHATBHOIO rammararieio (MI') po3ymiloTh
HasIBHICTh aOEpaHTHOIO KJIOHY B-KiiTMHHOI JiHil aude-
PEeHIIiIOBaHHS, 110 IPOAYKYE MOJEKYJIY iMyHOIJIOOY/IiHY
(IT) abo ii yactunm [3].

KJIoH — moImmysisiiist KJTiTHH, 1110 BUHUKJIA 3 OJHI€T KITi-
TUHU-TIONIEPETHNIL, sIKa YCMaJKOBYE BCi ii BJIACTUBOCTI,
y TOMY YUCJIi 3JaTHICTh MPOAYKYBaTU MOHOKJIOHAJIbHUI
rnapanpoteid. MOHOKJIOHaIbHUI OiJ10K (MapanpoTeiH, abo
M-npoteiH) MoxXe MaT! IMaTOJIOTiYHI BIIACTUBOCTI, IO pe-
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aJli3yl0OThCS PI3HUMM LIISIXaMM, BKJIIOUYAIOUYU JEMO3UIIiI0
B OpraHax i TKaHWHax, NPU3BOJSYU JO 1X MOLIKOJXEHHS.
KiloHanbHi KIITUHU MalOTh MOXKJIUBICTh TPOAYKYBAaTH I10-
BHOpPO3MipHY MoJjiekyiy [T abo iioro yactuny (TiJIbKHU Jer-
kuii ganuior (JIJI) abo Tinbky BaxKKUH JIaHIIOT). 3aJIexKHO
Bin etany nudepeHilitoBaHHS B-KJTiTUH KJIOHAJIBHY TTPOJTi-
deparito MoxXHa po3miuTu: 1) Ha JiMdbonuTapHy; 2) JiM-
¢orutazMouuTapHy; 3) mIa3MOKITUHHY [4—7].

Kuiniyni nposisu MI' moB’s13aHi: a) 3i 30UIbIIEHHSIM
OyXJMHHOI Macu; 0) matojoriunumu epexramu 1T,

MoHoKIoOHa/IbHI raMmarnarii XapakKTepu3ylThCsl Cce-
KpELi€l0 1[IJIOT0O MOHOKJIOHAJTBHOTO iMyHOTJI00yJliHYy a0o
iforo parMeHTy 3 momyisiii B-kiaiTuH, tiMmbouuTapHOTrO
a00 TUTa3MOILIMTaPHOTO ITOXOKEHHSI. [HOMI BUIiTIeHIiIT MO-
HokyoHanbHUi 1T BianoBigae 3a MOMIKOIKEHHSI OpraHiB,
MpOTe HAWYACTIIlIe ypaXkaeTbCs HUPKA.

Iupoxuit crieKTp HedpomaTiii acoLIOEThCI 3 MO-
HOKJIOHAJIbHUMU TraMMarnartissMu, TIpoTe IepeBaxKHO
ypaxaroTbCs KIyOOuku. 3a OCTaHHiI TpU AECATUIITTS
CIIeKTp MoOHOKJIoHaAbHuUX II'-3B’s3aHMX HedpomaTiit
PO3IIMPUBCS i3 BU3HAUYEHHSIM HOBUX (pOpM, BKIIIOUAIO-
4yu XBOpOOY BiakaaneHHs Baxkux JaHioris (XBBJI),
rioMepyionatiro C3, TpoMOOTUYHY MiKpOaHTiONaTiio Ta
npouidepatuBHuii rimomepyironedput (I'H) i3 Binkia-
NEHHSIMU JIeTI03MTiB MOHOKJIOHAJbHUX iMYHOTJIOOYTiHIB
(MIITHMIO) [7-9]. CyuacHa xkiacucikailisi MOHOKJIO-
HaJbHUX TamMMarnariii peHaJbHOTO 3HAUYEHHsS IOoJaHa B
Tabu. 1.

HupkoBgi yckiagHeHHsI, MOB’s13aHi 3 MOHOKJIOHATbHU-
mu 1T, 3a3Bryaii BUHMKAIOTH Y MAIIi€HTIB i3 MJISIBUM TIepe-
0iromM reMaToJIOTiYHMX IOPYIIEHb, III0 HE BiAMOBIiZAIOTh
NiaTHOCTUYHUM KPUTEPisIM CUMOTOMATUYHOI MHOXMHHOIL
MieaoMu abo B-xiiTuHHOI JiMdoMM Ta 3a3BUYail MPOSIB-
JISIIOThCS aHAJIOTIYHO MOHOKJIOHAJIbHIM raMManatii HeBU-
3HaueHoro 3HayeHHs1 (MI'H3). Lle Bka3ye Ha Te, 1110 He-
(bpOTOKCHUYHICTh BUHUKAE HE 4Yepe3 IIBUIKICTb CeKpellil
IT, 1o BigoOpakae MmyxJMHHE HaABaHTaXXEHHSI, a, CKopille,
yepe3 BHYTPIlIHI MATOTEHHI BJACTMBOCTI CaMOTO MOHO-
knoHanbHOTO IIT BunsaTKOM € Hedpomnaris 3 BinkinameH-
HSIM JIETKUX JIAHIIIOTiB, 1110 HE3MiHHO BUHUKAE B KOHTEKCTI
MHOXWHHOI Mi€JIOMU BEJIUKOI Macu (pidiile — MaKpOrJo-
Oyninemii BanpaeHcTpeMa) Ta 3a3BUYail CYIIPOBOIKYETHCS
xapakTepHuMU 11 miegomu cuHapomamu CRAB (C —
rinepkanbliemMist (hypercalcemia), R — ypaxeHHsI HUPOK
(renal insufficiency), A — aHeMist (anemia), B — ypaxkeHHst
Hupok (bone lesions) [11, 18].

JaHi KJITiHIYHUX AOCHTIIKEHb IIOAO Pi3HUX TUIIIB 3a-
XBOPIOBaHb HUPOK, OB’ sI3aHUX i3 MOHOKJIOHATbHUMU 1T
NIEMOHCTPYIOTb, 1110 MPUTHiYeHHs TokcnuHux II" 3a3Buyait
MPU3BOAUTH J0 TOTIMIIIEHHS HUPKOBUX CUMIITOMIB, a iHO-
i ¥ 10 TIOBHOTO 3HUKHEHHSI, SIKILO JIIKyBaHHSI po3noyare
IO PO3BUTKY HEOOOpOTHUX (piOpo3HUX 3MiH [12].

Jlo HemaBHBLOTO Yacy uepe3 BiACYTHICTb KpUTEpi-
iB CMMNTOMATUYHOTO TeMAaTOJIOTIYHOTO 3aXBOPIOBAHHS
MalieHTU 3 MOHOKJOHaJIbHUMU II-acouiiioBaHuMMU He-
(ponaTtisiMu yacTo 3a3HaBaJM TPYIHOIIB 3 OTPUMAaHHSIM

KnoH B-knituHu
MnasmatnyHa KnituHa
B-nimcount
JNimcponnasmoumt

v

3noaKicHMA KnoH
(6inbwa nyxnuMHHa maca)

— MHOXMHHa Mienoma (MM)

— XPOHi4YHMI nimdonerikos (XJ1J1)

— makporno6yniHemis BanbgeHctpema (MB)
— B-knitHHa nimdoma

| KniHi4Hi nposBu |

/\

v

He3nosikicHui KnoH
(mana nyxnvHHa maca)

— MTI HeBM3Ha4eHoro 3Ha4veHHs (MIMH3)

— MOHOKMOHanbHUM B-KniTMHHWI nimdoum-
T03 (MBJ1)

— IgM-MI" HeBM3HAYEHOrO 3Ha4YEHHS

/\

| KniHiyHi nposiBn | | Be3 kniHiYHUX npossis

Y !

MporpecyBaHHsa nyxnuHu || MporpecysBaHHs MyXUHU +
echekTU NapanpoTeiHy

HedpoToken4Hum HeTokcuyHuin ans
napanpoTeiH HUPOK napanpoTeiH

CRAB ¢ ¢
MDE YpaxeHHs1 HUPOK
JlimcbageHonarTis npy MM, XJ1J1, MB, MoHoKnoHanbHa ram- MIH3
CnneHomeranis B-kniTuHHI nimdpomi, mManartisi peHasnibHOro IgM-MI'H3
AHewmis edeKkTn napanpoTeiny 3HaYeHHs MBIJ1
A4 A4 Y A4
| KJTOH-OPIEHTOBAHE JNIKYBAHHS | | Cnocrepexenns

PucyHok 1. MoHoknoHanbHa ramMmanarisn T1a il KniHi4Hi BapiaHTn

50

HWpKW, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Tom 11, N2 1, 2022



KaiHiyHe cnocTtepexeHHs / Clinical Observation

BinmoBigHoi XiMioTeparii. [lToMiTHUIA TTporpec y JiKyBaHHi
OyJIO IOCSTHYTO 3 YBEAEHHSIM KOHIEIMIii MOHOKJIOHAIb-
HOI raMMariatii peHaJIbHOTO 3Ha4eHHsI, sIKa T1depeHIIiIoe
KJIiHIYHI cuTYyallii po3BUTKY HedponaTiii, BUKIMKaHUX He-
0e3MeYHMU HEeBEJIMKUMU KJIOHaMU B-KJTiTHH, Bif cuTya-
it MI'H3, mo He xapakTepu3y€eTbcsl OYIb-sIKMM ITOIIKO-
IKEHHSIM OpraHiB-MillieHel [2].

HemonaBHo Oy10 BBemeHO TEpPMiH «MOHOKJIOHAJb-
Ha raMmmamnariss KiaiHiuHoro 3HayeHHs» (MI'K3). MI'K3
OXOILTIOE BCi TUMHU ypaxkeHb OpraHiB, BUKIMKAHUX MOHO-
KioHaibHUMHU 1, 110 MpoAyKylOThCsS O€3CUMIITOMHUMU
KJIOHAaMU MayuxX B-KJIiTWH, $IKi He MaTb KPUTEPiiB s
Ximiorepartii, yepe3 npsiMi (BiAKJIaAeHHS B TKAHUHU) ab0
HEMpsIMi MeXaHi3MHU, BKJIIOYAIOUM AaKTUBHICTh aBTOAH-
TUTiJI, YTBOPEHHSI iIMyHHOTO KOMILJIEKCY ab0 aKTUBAIlilo
komruieMeHTy [11].

ITaromopdomnoriuna kiacudikanis MI'P3-nedpomariit
pO3pi3HsIE ypaxkeHHS HUPOK (KIyOOUYKOBi ab0 TyOynI0iH-
TepCTUlliaJIbHi) 3a CKJIaAOM BiIKJIaJeHb Ta iX YJIbTPaCTPyK-
TYPHUM BUIOM. [JIOMepyJISIpHi MOIIKOIKEHHSI:

— IJIoMepyJionarii 6e3 MOHOKJIOHAJIbHMX BinkiaanaeHb 1T
(TpoMbOTHYHA MiKpoaHTionaris Ta riomepyionarisa C3),
MNPy SIKWX MOHOKJIOHAJbHI iIMyHOIJIOOYJIiHM HE BUKJIMKA-
[OTh TIOIIKO/KEHHSI 1IJIIXOM CBOTO BiIKJIaJeHHS, a, CKO-
pillie, aKTUBI3YIOTh AJITEPHATUBHUI 1IJISIX KOMIUIEMEHTY;

— IJIOMepYJIOoIIaTii 3 OpraHi30BaHUMU MOHOKJIOHAJb-
Humu BigkmanenHsmu 1T, Bkmouaroun II7 aminoinos, imy-
HotakToimHuii I'H Ta kpiormoOyninemiunmii 'H;

— IJIOMEPYJISIPHI 3aXBOPIOBAaHHS 3 HEOPraHi30BaHUMM
MoHOKJIoHanbHUMM I, mepeBaxkHO mpencTaBieHi MOHO-
KJIoHaJIbHUM BinkiagaHHsaM II' tuny Pannanna (MIDD),
10 PO3AUTSIETHCS HAa XBOPOOY BiIKJIAAEHHS JIETKUX JTaHLII0-
riB (XBJIJI), xBopoOy BiAKJIaleHHsS! BaXXKUX JAHLIOTIB Ta
XBOPOOY JIETKMX Ta BaXKMX JaHLoriB. [1ponidepatnBHUit
riomepyinoHedput ('H) 3 BigkiiageHHSIMU 1€TIO3UTIB MO-
HOKJIOHaIbHUX iMyHOTIOOYIiHIB (ITTHMI/) € ocranHiM
OIMMCAHUM THUIIOM Y IIili TPYIIi.

[IponidepaTuBHUil TIOMepYyIOHE(GPUT i3 BiOKIameH-
HSIMU JI€TIO3UTIiB MOHOKJIOHAJbHUX iMYyHOIJIOOYJIiHIB —
HEIIOJaBHO OMKUCaHe 3aXBOPIOBAHHS Y CMEKTPi MOHOKJIO-
HaJIbHOI raMMariaTii peHajabHoro 3HaueHHs. [laTonoriynuii
npouec 0OMeXy€eTbCSI HUPKAMU 1 TPOSIBISIETCS XPOHIY-
HOI0 XBOpPO0OOI0 KJIyOOUKiB, MOPYIIEHHSIM (DYHKIIT HUPOK
Ta aNbOyMiHypi€to, iHOMI HeppoTruHOTO piBHA [13].

Mopdosnoriuno TITHMIJ xapakTepusyerbcsi mepe-
BaXHO MeMmOpaHo-tiposidepatuBHuM ['H, piniie 3ycrpi-
yaoThesd eHmokaniursipHuii ['H, mesanriomposidepaTuB-
Huii 'H ta atunosuit Mem6pano3nuii I'H [8, 9].

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

Tabnuys 1

Knacwudikauis Tun/npupopaa BigknageHb

Cknap, genosuuin/

Tun Hedoponarii BiOKNAAEHb

MikpoTy6ynsapHi Bigkna-
OEHHs

YpaxKeHHs HUPOK i3 Ae-
No3uLie0 opraHizoBaHnx
iMyHOrNoO6YniHiB

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

Kpiorno6yniHemis 1-ro tuny

IgM anti-lgG
IgA anti-IgG
IgG anti-IgG
(k>X)

Kpiorno6yniHemis 2-ro tuny

IgG1, IgG2, IgG3

IMyHOTakTOIigHUA H (k> %)

DibpunapHi BioknageHHs
(noauTmBHI Npn 3a6apBnex-
Hi KOHIO YepPBOHMM)

Nerki naHutorn (A > x)

Awminoinos Baxki naHuoru (y1, y4, o)

KpuctaniyHi (Crystalline)

CwuHppom DaHKoHI JNerki naHuytorn (k > A)

Ty6ynspHa HecponarTis Jlerki naHutorm (x = A)

XBInN Jlerki naHutoru (k > A)
I3 BigknaganHam Il Tuny -
PaHganna XBBJ1 Baxki naHutoru (y > o)
LHCDD Jlerki Ta Baxki naHutoru
YpaXKeHHs1 HUPOK i3 Aeno- T
3uuieto HeopraHisoBaHux MakpornoGyniremist Bare- IgM
; < JeHcTpema
iMyHOrno6yniHis
Non-Randall amorphous I9G (IgG3++, k> 1)
deposits
MMArHMIA IgM, IgA
TinbKn nerki naHuorn
MowmepynoHedput C3,
Amorphous C3 deposits DDD (dense deposit C3
YpaxeHHs H/poK 6e3 feno- disease)

3uuii I
Bes penosuii (Tpom60TMY-
Ha MikpoaHrionaris)

ATUMNOBUIA reMONITUYHUIA
YPEMIYHUI CUHAPOM
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reHaepHux BinMiHHOCcTei. YacToTa MOP(hOJIOriUHUX BEPU-
dikaniit konmuBaeTbes Bim 0,17 mo 3,7 % |8, 14], mo y BiciMm
pasiB HIK4YE, HiX MPU aMiJIoino3i 3 BiAKJIaAeHHSIM iMyHO-
I0OYMiHIB Jlerkux JaHioriB (AL), i y nBa pa3u Huxue,
Hix npu II" Tuny Pannamia (Randall-type monoclonal Ig
deposition disease, MIDD) [15]. CepenHiii Bik Ha MOMEHT
3aXBOPIOBAaHHSI CTAaHOBUTHL 55 POKIB, aje XBOpobOa MoOXe
BUHUKHYTU B Oyab-siKomy Billi. biausbko 20 % mauieHTiB
crapiri Big 70 pokiB. Y mauieHTiB BikoM moHan 20 pokiB
yacrota IITHMIJ nipu Giorcii ouinoerses B 0,8 %, me-
PEBaXXHO CIIOCTEPIraloThCst MOHOTUITHI BigkiiaaeHHs 1gG3
[16].

[ICHMI/ y 6inb1IOCTi BUTTAAKIB € BUKJIIFOYHO HUPKO-
BUM 3aXBOPIOBaHHSIM, 0€3 €eKCTPaHUPKOBUX YpakeHb, i3 1ie-
no3uiiiero moHoTuHUM II" B k1y6oukax. HupkoBi mposiBu
Hecreun@igHi Ta pi3HOTO CTYIIeHs BUpaxkeHocTi [8, 17].
Ha moMeHT Gioricii mpoTteinypis 3a3BU4aii MOCTiliHa, CKJIa-
JAETHCS TIEPEBAXKHO 3 AIbOYMiHY Ta CTAHOBUTH > 3 /MO0y
y 70 % nanieHTiB. Maiixe IM0JIOBMHA MALIi€HTIB MalOTh He-
dbporruHuit cuHapoM, a 'y 60 % BuU3HAYAETHCS TUDY3HUI
HaOpsk. [emarypisi, iHOMI MaKpOCKOITiYHA, BUSIBISIETHCS
y 80 % Bumazkis. JIBi TpeTHMHM MAIiEHTIB MalOTh HUPKOBY
HEIOCTATHICTh, i3 BUXiTHOW cepemHboro LIKD 36 mi/xB/
1,73 M2, < 10 % xBopMX MOTPeOYIOTh Aiadizy Ha MOMEHT
BCTaHOBJIEHHSs aiarHosy [8]. IBuako nporpecytounii T'H
€ PIAKICHMM Ta BKa3ye Ha TSKKi eHIOKAMISIpHi Ta eKCTpa-
KariJisipHi mpoJtipepaTuBHI ypaxkeHHs.

KAiHiYHMIM BUNOAOK
Me3aHrionpoAipepaTMBHoOro
ermepyAOHecbpmy 3 Aeno3nTtamm
MOHOKAOHAAbHUX iIMYHOTAOGYAIHIB
INamienTka O., 35 pokiB, 3BepHYy/Iach Ha KOHCYJIBTALIiI0
3i ckapraMu Ha TepudepuyHi HaOpsSKU, BUPaKeHy cliad-
KiCTh, 3aAUILKY, 3HMKEHHSI TeMITy Hiype3y, MiIBUILEHHS
aprepiajibHOTO TUCKY. BBaxae cebe xBopoto 3 cepriHs 2019
POKY, KOJIU MicJisi MepeoXOJOKeHHST 3’ IBUINCh O3HAKHU
muctuty. JlikyBanacss aMOyn1aTopHO B Jlikapsi-ypoJiora, i3
MO3UTUBHOIO TMHAMIKOIO. 3 BEPECHSI 3’ SIBUTUCS HAOPSIKU
TOMIJIOK, $SIKi IIBUAKO TIOIIMPIOBAIMCS MO BCiX KiHIIIBKAX.
Bbyna rocnitanizoBana no Inctutyry teparii imeni JI.'T. Ma-
qoi 17.10.2019, ne micnst oOcTeXXeHHST BCTAHOBJICHU JTia-
THO3 «TOCTpuii romepynoHebputr. Hedbpormunmit cuH-
npom». [Ipru3HavyeHo IiKyBaHHS: MiKodeHoaaTy MOMeTHI

2 rpamu 3 21.10.2019. Ha i Teparii 6iJIoK y cedi 3HU3UB-
cs1 39 no 1 r/n. TlalieHTka KOHCY/IBTOBaHA TeMaTOJIOrOM
(TpoBesieHa CTepHalbHA TYHKIisI, JaHi 3a MieaoMmy Bii-
cyTHi), 6inok benc-JIxoHca B ceui +++. [1pu nuHamiv-
HOMY CIIOCTepEXKEeHHi CTaH IAllieHTKU OyB CTaOLIbHUM,
npoteinypis 1—1,5 r/no0y. JlonatkoBo 0ysio NMpuU3HAuYE€HO
METUJIIIPEIHI300H § MI, i3 ITIO3UTUBHUM e(DEeKTOM, 10 I10-
BHOI JIiKBifalii mporteinypii. Yepes 3 micsii micist BigMiHA
METUJITIPEAHI30JI0HY CTaBCsl PELIMIMB 3aXBOPIOBAHHS, CTaH
MOTipIIyBaBcs, HApOCTaB HAOPSIKOBUI CUHIPOM, MOTip-
LIEHHS KOHTPOJIIO apTepiaIbHOTO TUCKY, 3HUKEHHST TEMITY
Jiypesy, y 3B’S13Ky 3 UMM 3BEpHYJIACh Ha KOHCYJIbTALIilO.

3 aHaMHe3y BiIOMO: y TallieHTKHA y 12 pokiB OyB BU-
BMX Ta30CTETHOBOTO CYIJI00a, Tic/Isl YOTro AiarHOCTOBaHUA
KOKCapTpo3, SIKUI YCKIaIHUBCS aCENTUYHUM HEKPO30M,
110 3ar0I0BaBCsI YIIPOIOBK 2 pOKiB; orikoBa XxBopoba (36 %
Tina) y 9-piuHoMYy Billi.

OO’€KTHMBHO: CTaH TIALLIEHTKUA CEPEeIHbOI TIKKOCTI.
kipa 6mima, micasonikoBi mpamu. HaGpsikoBuii cuH-
IIPOM — BEPXHi Ta HWXXHIi KiHIiBKHU, TYJIy0, XUBIT, rigpo-
topakc. OuiHKa MOKa3HMKIB XXUTTEMISUIBHOCTI: apTepialib-
Huit Tuck 150/90 mm pr.ct., YCC 100/xBununy, YIAP 22/
XBUJIMHY. [lanbrnaropHo — y mnpaBiit 3MyXBUHHIN TUTSTHIT
THaJIbIyETHCSI HUPKa, IIOMipHO OOJTicHA.

JlaHi o6cTeXXeHHs 10 JIiKyBaHHS HaBeIeHi B Ta0I. 2.

[NamienTui npoBeneHa He(pPOOIOICis.

I1pu nmaTomMopgoIOTiYHOMY JAOCTiIKEHHI BUSABJIEHO: Y
OiornraTtax HUPKU 10 12 KIyOOUKiB, BOHU Pi3HOTO PO3MipY,
OKpeMi 30iJbleHi 3a paXyHOK sIK audy3HOI npoidepariii
ME3aHTiaIbHUX KJIITUH, HAOpsIKy Ta CEerMeHTapHOI Ipo-
nidepanii eHmOTeMaIbHUX KIIITUH, TakK i (QiOpMHOITHUX
3MiH, B iHIIMX KJIyOO4YKax — HepiBHOMipHa (IepeBakHO
BiJI c1abKO 10 TTOMipHO BUpaxkeHoi) mpoutidepaltis Me3aH-
TiaJTbHUX KIITWMH, CETMEHTapHO — HaOPSIK eHIOoTelliallb-
HUX KJITWH, YaCTHHA KaNiISIpHUX IeTeIb iH(iIbTpoBaHa
MOHOLIMTAMM, HEPiBHOMIpHO BUpaKeHe 30iIbIICHHS Me-
3aHTiaJIbHOIO MATPUKCY, B OKpeMUX KJIyOOUYKax HEBEJMKi
NUISTHKU CETMEHTApHOIO CKJIEPO3Y, SIKi MaloTh TEHIEHIIiI0
JIO HOIYJISIPHOTO XapakTepy (puc. 2).

Y yacTuHi KamiJasipHUX MeTeb Ha0psIK, Y BCiX KIyOOoU-
Kax HepiBHOMipHE, Pi3HOTO CTYMNEHSI BUPAXKEHOCTI MOTOB-
IIEeHHS, Y YaCTWHI KJIyOOUYKiB pPO3IIEIICHHS 0a3ajbHUX
MeMOpaH KamiisipiB, OKpeMi KarlliJisapHi TeTIi MpakKTUYHO
He 3MiHEHi, TOYKOBi 3pOIICHHS IepudepruIHMX Kaili-

Tabnuys 2. Pesynbrat 06CTEXEHb [0 NiKyBaHHS

lNMoka3HuK (KpoB) Pesynbtar Moka3Huk (ce4a) Pesynbrat
KpeaTuHiH 42,1 MKmonb/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
CevoBa kucnota 174,3 Mkmonb/n EputpoumnTti 0-1y noni 3opy
3aranbHuin 6inok 44,4 r/n Lnningpwm BigcyTHi
Anb6yMiH 16,15 r/n Enitenin nnacknn HeBenuka KinbkicTb
Anb6yMmiH 19,8 % Coni Hemae
LUOE 13 mm/rop NnuToma Bara 1010
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JISIpPHUX MeTenb i3 Karcynow boymeHa, y 7 Kiyboukax —
Y3I0BX BChOTO MEpUMETpPa; B MPOCTOpi Karcyau boymeHa
YacTUHU KyOOuKiB OiKOBi Macu, (piOpUH, HEpiBHOMIpHO
BUpaXXeHe TMOTOBIIEHHS 0a3aJibHOI MeMOpaHU Karcyau
BoyMeHa, B okpeMux KiyOO4YKax BHUpakeHE 3a paxyHOK
ckyepo3sy (puc. 3).

VY KaHaiblLsgX pi3KO BUPAXEHi NereHepaTuBHI 3MiHU
(3a TUIIOM 3€PHUCTOI, BAKYOJIbHOI, HA OKPEeMUX iISTHKAX
riaJiHOBO-KparuIMHHOI AUCTpodii), HEKPO3 TPyN KITUH
emirenito, AUISHKKY atpodii erniTesito 3 MOTOBIUICHHSIM TY-
OynsapHoi 6a3anbHOI MeMOpaHu (10 10 % 06’ eMy GionTarty).
Y npocTtopi KaHaJbliB — OiIKOBI Macu, 3JIyIIEHUI eITiTe-

S §- Ny W

PucyHok 2. Y kny604Ky HepiBHOMIpHa c/i1abko
BUpaxKeHa nponighepadlis Me3aHriaribHUX KJiTUH,
Habpsik eHBoTeNiafNbHNUX KIiTUH, CerMeHTapHa
iHgbinbTPaLis MOHOLUMUTaMU KaninspHUX netesb,
AiNsHKN cerMeHTapHoOro Me3aHriaZibHoro cksepo3sy,
BUpaXKeHi gereHepaTnBHi 3MiHN B eniTenii KaHanbyis,
Habpsik ctpoMu. 3a6apBrIeHHS reMaToOKCUITIHOM Ta

€03UHOM, 36isbLUeHHs X200

.

PucyHok 3. Y kaninspHux netnisix Habpsik,
HepiBHOMipHe NMOoTOBLEHHS, CerMeHTapHe
poa3LyenseHHs1 6a3anbHUX MemMbpaH Kaninspis,
TOYKOBI 3pOLYEHHS nepughepnIHUX KaninsapHUX
neresb i3 Karicynor boymeHa, HepiBHOMipHe
noroBLYeHHS 6a3anbHoi MembpaHu kancynn boymeHa,
BUpaxKeHi gereHepaTnUBHIi 3MiHU B eniTenii KaHanbyis.
PAS-peakuyisi, 36inbweHHs x200

JTiiA, IPOCBIT YaCTUHM KaHAJIbLIiB Pi3KO 3MEHIIICHUI Ta/ab0
BIICYTHill 32 paXyHOK BUPaXKEHUX JereHepaTuBHUX 3MiH B
emirenii (puc. 1, 2). Y crpomi — HaOpsiK, AUISHKA iHTEp-
CTULiaIbHOTO (hiOPO3Y, y TOMY YHMCJIi i MEpUBaCKYISIPHOTO
(mo 10 % o06’emMy GionTaty), BOTHUIIEBI JTiM(oTicTioUTap-
Hi KJIITUHHI iH}inbTpaTH. Y cynuHax pizHOTO Kaniopy —
MOTOBIIEHHS CTIHKU 3a paXyHOK AMCMYKOiZo3y, B OKpe-
MUX — 03HaKu (pidpuHoinHOro Hekpoay. [1pu 3abapBieHHi
KOHTO YePBOHUM HeTaTMBHA peakiiist (puc. 4).
ImyHoricToxiviune mociimkenns: nenosutu IgA (me-
peBaxkanus) (puc. 5), IgG, IgM, C3: y kiyGoukax He-
PIBHOMIpHI cerMeHTapHi IpaHyJISIpHi IeMO3UTH B ME3aHTi-
aJIbHII 30Hi, Y3MOBX €HIOTENi0 KariisipiB Big + g0 ++,
Y CTPOMi MiX KaHaJIbLISIMU; y TIEPUTYOYJISIDHUX Karijisipax
IIETIO3UTIB Bim + mo ++, B eImiTeii YacTMHY KaHaJIbIIIB JIe-
IMO3UTH Y BULJISIAL 3epHuCcTOCTI Bin + no ++. Clq: HeraTtus-
Ha excrpecis. CD20 (B-aimdbonuTn): BiacyTHi MO3UTUBHI

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

SN 7 o (AR
PucyHok 5. Y Kny604Ky cermeHTapHi rpaHynspHi
Aeno3nTu B Me3aHriasibHivi 30Hi, y340BX eHhoTeslio
Kaninspie 4o ++, y CTPOMI MiX KaHanbysmu; y
nepuTyeynsapHNUX Kaninspax Aeno3nTis Big + 4O ++,
B enlitenii YacTUHN KaHanbyiB Aerno3nTn y BUrnsagi
3epHUCTOCTI Ao +. IMyHoricToximiyHe gocnigXXeHHs 4o
IgA, 36inbLueHHs1 X200
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B-nimpouut. AA-amiioin: HeraTMBHA €KCIIPECis B KITy-
OOouKax, CTiIHKaX CyIuH, CTPOMIi.

Jlerki aHIiOrd iMyHOTJI00YJTiHY THITY K Ta A: 1€MO3K-
TU K-JIETKUX JIAHIIOTIB iMyHOTJI00yJTiHy (MepeBaXkaHHs): y
KJTybOUKax cerMeHTapHi rpaHyJIIpHi TETTO3UTH B3IOBX Ka-
MUISIPHUX TIETeJIb Bill + 10 ++, B OKpPeMUX MOTOBILIEHUX Ka-
MUISIPHUX TIETJISIX 0 +++, MeMo3uTH B Me3aHTialbHiil 30Hi
Bim + mo ++, BOTHUILIEBO AEIIO3UTU B CTPOMI B IIEPUTYOY-
JIIpPHUX KalTiJisipax Bifg + mo ++, B emiTesii KaHaJbIliB ae-
MO3UTH Y BUTJISAAL 3epHUCTOCTI Bim ++ 10 +++ (puc. 6, 7).

ITaTomopdosoriuamii  AiarHo3: MesaHriornposidepa-
TUBHUI TIoMepyJoHedpuT (i3 nmepeBakaHHSIM JIETO3UTIB
IgA, menmow wmipow IgG, IgM, C3-dpaxkiiii kKomruie-
MEHTY) 3 BUPAXEHUM TYOYJSIPHUM Ta CJ1a0KO BUPAKEHUM

IHTepCTULIiaIbHUM KOMITOHEHTOM, SIKWi moTpedye aude-
pPeHIiaIbHOI AiarHOCTUKM 11010 3MiH Y HUPKaX IpU He-
aMUJTOINHIN ¢opMi BiTKJIageHHSI MOHOKJIOHAJIBHUX iMYy-
HOTOOYiHIB — xBopo6i sierkux yaxiroris (Ligh Chain
Deposition Disease), sika BxoauTh 10 uucia XBOpoO i3
MOHOKJIOHAJIBHOIO JeT03u1i€t0 iMmyHoro0yniHiB (MIDD,
Monoclonal Immunoglobulin Deposition Disease).

Crynins xpoHnizamii (Sethi et al., 2017) — CG 2 (mild
chronic changes, 2 6anun): riomepynockiepos (GS) 0, iH-
TepcTuliiaibHuii piopo3 (IP) 1, TybyasipHa atpodis (TA)
1, aprepionockiepos (CV) 0.

IMicns orpumMaHHsS maHuX HedpoOiorcii 10aaTKOBO
MpU3HAYEHO BU3HAYEHHSI MapanpoTeiHy B KpoBi i ceui
(Tabm. 3).

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

MokasHuk 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 imyHornoo6yini-
HiB TUNYy nam6éaa, r/n 312 0,9-2,42
CniBBigHoLLeHHs Kanna/naména
Ceuva
BinbHi nerki naHutoru imyHornoo6yri-
HiB TNy Kanna [MO3UTMBHO +++ HeratusHo
BinbHi nerki naHutoru imyHorno6yni-
HiB TUNY NSM6aa [MO3UTUBHO ++++ HeraTtneHO

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

A0 ++, OKpPeMi eno3nTn B Me3aHriasibHif 30Hi o

+, Yy CTPOMI B NepuTy6ynsapHUX Kaninspax go +, B
enitenii kKaHanbyiB 4eno3nTn y BUrnsagi 3epPHUCTOCTI
A0 ++. ImyHoricToximidHe gocnifgXeHHs1 4O \-Nerkux

naHyroris iMyHoOrno6yniHy, 36insLeHHs x200

PucyHOK 7. Y Kniy6o4kax cermMeHTapHi rpaHynspHi
Aerno3nTu B30BX KaninsapHux neresb [0 ++, B
OKpeMux rnoToBLUEHUX KaninspHUX NeTsAX JO +++,
Aerno3nTn B Me3aHriasbHivi 30Hi 4O ++, y CTPOMi
B NepuUTy6YNsSsPHUX Kaninapax Ao ++, B enirenii
KaHanbLiB [erno3uTy y BUrNALi 3epHUCTOCTI 4O
+++. IMyHOricToximiyHe gocnigXeHHs [O K-JIerkux

naHuyroris iMyHOrno6yriHy, 36insLeHHs x400
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Tabnuys 4. AuHamika nabopaTopHUX NoKa3HUKIB Ha T/ Tepartii

Moka3Huk 1-i 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

CevoBuHa 3,2 2,4 2,7

CeyoBa kucnota, MKMOsb/n 161,8 155,9 133,6

3aranbHui 6inokK, r/n 46,6 60,9 70,4

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

Anb6yMiH, % 34,9 41,3 60,7

LLIOE 13 12 17

J11 Tuny nam6pa 2,12 He 3HarpeHo He 3HanpgeHo

JUT Tmny kanna 3,87 He 3HanpgeHo He 3HangeHo
Ceuva

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

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

JUT Tmvny naméga ++ He 3nanpeHo He 3HangeHo

J11 Tmny kanna ++ He 3HarpeHo He 3HanpgeHo

BpaxoByrouu naHi o0cTexeHb, OyB yCTAHOBJIEHUI [ia-
rHo3: XXH I cr.: Me3anTrionpoidepaTuBHUI TJIOMEPYJIO-
Hedpur (IgA, IgM, IgG) i3 nerno3utaMu MOHOKJIOHATBHUX
iMmyHornooyiniB (JIJI tuny nsam6aa ta kanmna). Hedporuu-
HUI1 CUHAPOM. XBOpo0a JIETKNX JIAHIIIOTIB.

JlomaTKoBO peKOMEHIO0BaHA KOHCYJIbTallisl reMaToJio-
ra, KOHCYJbTallis Kapaiojora (i3 MeTOI0 BUKJIIOUeHHS ypa-
JKEHHSI ceplis).

ITpusHauyeHa Teparis: METUINPEIHI30I0H 48 Mr/no0y;
nyJabc-Tepanis nukiaodocdaminzom 1 r/micsip, Ne 3, are-
TWICAJLIMIIOBA KKUCJIoTa 75 Mr/mno0y, BaicaptaH 40 mr, To-
pacemin 10 Mr/mo0y.

Ha Ti Teparmii ctaH mauieHTKU 3 MO3UTUBHOIO JWHA-
Mmikoto. [ToBHUMIT perpec HAOPSIKOBOTO CUHIPOMY, apTepi-
aJIbHUI TUCK cTalimbHU, He nepeBulye 120/80 MM pT.CT.
JwnHamika 1abopaToOpHUX MOKA3HUKIB I Yac Teparrii 1mo-
naHa B Ta0s1. 4. IlamieHTKa KOHCYJIBTOBaHA KapaiojJoroMm,
ypaxKeHHsI ceplisl BukiaoueHe. KoHcymbrallis remaTosiora:
XBOpOOa JIerkux JaHIoriB. PekomeHnoBaHo: TpenaHobio-
MCis KiCTKOBOrO MO3KY, peKTaJlbHa Oiorcis, mpoTe Bpa-
XOBYIOUM, 1110 MalliEHTKa OTPUMYE Teparlilo, pe3yJbTaTh
MOXYTb OyTH He iHdopMmaTuBHUMU. KOHTpOJIb Mapanpo-
TeiHy KpOBi Ta ceui B AMHaMmili Teparii. Sk Tepamis (micust
OTPUMAaHHSI Pe3yJIbTaTiB JOCIiIKEHHS) MOXYTh OyTU PO3-
IJIIHYTI: 6opTe3oMi0d, imyHOMOMyIsITOpHI Jiku, BAXT +
ATTCK.

BucHOBKU

1. MoHOKJIOHaJIbHA TaMMarnaTisi peHaJIbHOTO 3HAa4YeH-
HS — 1Ie He CaMOCTiliHe 3aXBOPIOBaHHS HUPOK, HE XpO-
HIYHMI TJIOMepYTOHePUT, a CTaH, MPU IKOMY YpaskeHHsI
HUPOK BTOPUHHE 1100 KJIOHAJIbHOI B-KIIITMHHOI MpoJti-
departii. Inmmmu cnosamu, MI'P3 — nepennyxinHHe 3a-

XBOPIOBaHHS B TTOEAHAHHI 3 XpPOHIUHOIO XBOPOOOIO HUPOK,
110 MOTPeOy€E HEraitHOTO MOYATKY JIIKyBaHHSI.

2. IlpomidpepaTuBHMII TIIOMEPYIOHEePPUT i3 BimKIIa-
IEHHSMU JIeTIO3UTIiB MOHOKJIOHAJBHUX IMYHOTJIOOYIIi-
HiB — HEUIONaBHO OIMCAaHE 3aXBOPIOBAHHS Yy CIEKTPi
MOHOKJIOHAJIbHOI raMmararii peHajJbHOro 3Ha4YeHHS.
IlaTonoriuHuii mpouec oOMeXYETbCSI HUPKAaMU i IIPOSIB-
JISIETBCSI XPOHIYHOIO XBOPOOOIO KJIYOOUKiB, MOPYIIEHHSIM
(YHKIIIT HUPOK Ta aabOyMiHypi€lo, iHOAI HE(PPOTUIHOrO
piBHs. JliarHocTMKa MOHOKJIOHaJbHUX II'-acomiiioBaHux
Hedpomariii 4acTo 3a3HA€ TPYAHOIIIB, Y 3B’SI3KY 3 UMM He-
(bpobioricist BupilasbHa y BCTAHOBJICHHI 1iarHO3Y.

3. CaMe MyJBTUAMCUMIUTIHADHUI TiAXin, KOMaHIHa
poboTa remMaToioTiB, MOp¢OJIOTiB Ta HedPOJIOTiB 3a0e3-
MeYnTh HAWKpallli IPOTHO3M, Y TOMY YMCJIi i HUPKOBI, Ta
JI03BOJIUTH 3aM00ITTH MPOTPECYBAaHHIO XPOHIYHOI XBOPOOU
HUPOK 10 TePMiHAJIbHUX CTaIild.

Konduikt inTepeciB. ABTopu 3asiBISIIOTH PO BiACYT-
HicTb KOHDJIKTY iHTepeciB Ta BiaacHOi (hiHaHCOBOI 3alli-
KaBJIEHOCTi MpH MiArOTOBLI 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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Influence of oxidative, carbonyil,
and nitrosative stresses on the course
of chronic kidney disease
(analytical review)

Abstract. Oxidative stress is a phenomenon caused by an imbalance of peroxide homeostasis. The
concept of oxidative stress was intfroduced in 1985 and has a clear connection with redox chemistry. The
article provides a detailed description of molecular redox switches that control the response fo 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 most important 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
(HOCI, 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]

Type of Mechanisms of formation Biological action Inhibitors
ROS
. . . . . Inhibition of lymphocyte prolife-
t?éd'zrr?ilgagﬁg nr%afcst'g%‘_'vt'wo?élggt?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 |n_teract|n_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 \y/vith 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" H.O ’and oX 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';’ ::g:n?izld,
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 5 "5 =i acrz:ompanie’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 g&ﬁ;%qaﬁ{#éogggggé 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 P . . Inhibition of lymphocyte prolifera- Melatonin; O,-, y-tocopherol;
NOe gﬁ( édfé'r?gtﬂtk,:rﬂg";e n?% ellr;cégmble 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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AeHoBa AA., IBaHOB AA.

HALiIOHQABHMI YHIBEPCUTET OXOPOHM 3A0POB s iMeHI [.A. LLynnka, m. Kunis, YkpaiHa

BnAMB OKCUACQHTHOTO, KAPGOHIABHOIO TA HITPO3ATUMBHOIO CTPECIB HA Nepedir XPOHIYHOT XBOPOGU HUPOK
(QHAAITUYHWI OTASA)

Peslome. OxcumanTHuii crpec — 1l sBUIE, BUKINKAHE
nucbaJaHCOM MEePOKCUIHOTO TroMeocTasy. [ToHsTTSI
OKCHUJAHTHOTO cTpecy BBelleHO B 1985 poiti Ta Ma€ uiTKuii 3B’ 130K
3 OKMCHO-BITHOBHMMM TIpoILiecaMu. Y CTaTTi AeTaJIbHO ONMMCaHi
MOJIEKYJISIDHI  peloKC-TMepeMMrKadi, 110 KepyloTh peaklili€lo
Ha OKCHMIAHTHUI cTpec. PoO3risgHYyTO 4YOTHMpHM piBHI 3axucTy
KJIITUHU (PEPMEHTHUMU aHTHUOKCUIAHTAMM Bim il aKTUBHMX
¢dopwMm kucHio. [TokazaHo, 1110 caMe aHTUOKCUAAHTHI (PepMEeHTH,
a He HU3bKOMOJIEKYJISIpPHI aHTUOKCUIAHTHI CIIOJIYKH BilirpaioTh
TOJIOBHY POJIb B aHTUOKCHUIAHTHOMY 3axucTi. OMMcaHoO YOTUPHU
cTamii IMepeKUCHOTO OKMCHEHHS JimimiB. OKCUOAHTHUN CTpec

Bilirpae BaxJIMBY pOJib Y ITaTOTreHe31 XpOHIYHOI XBOPOOU HUPOK.
YpeMmist TMOCUIIIOE  OKCHIAHTHMI cTpec. MirtoxoHapiasibHa
nUCchYHKIIS € HalBaX/IUBILIOK MPUYMHOIO OKCHIAHTHOIO
CTpecy TMpU TOCTPUX 1 XPOHIYHUX 3aXBOPIOBAHHSIX HUPOK.
OnucaHo BIUIMB MOJIEKYJISIPHOTO CTpecy Ha HUPKU Ta mepeodir
XpOHiuHOi XxBopoOu HuUpok. Jleska iHdopmauis st 3py4yHOCTI
YUTAYiB MIPEACTaBICHA Y BUIISIAI TAOIUIIb.

Ki10490Bi c/i0Ba: oxcumaHTHMIA CTpec; HITPO3aTMBHMIA CTpEC;
KapOOHITBbHUII CTpec; XpOHiuHAa XBOpoOa HUPOK; diabeThyHa
Hedponarist; akTUBHI (GOpMU  KHUCHIO, TEPEKHUC BOMHIO;
CYMEPOKCUIMCMYTAa3a; KaTajaasa; OrJisi
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BcecBiTHiN AeHb HUPKU — 2022 B YKpPAiHi

V¥ 2022 poui BcecBiTHiii gjeHb HUPKU Kadeaporo He-
dpouorii Ta H3T HYO3 Ykpainu imeni I1.J1. [llynuka Ta
YKpaiHChKOIO acolialliero HedposoriB/IuTaunx Hedpo-
JioriB OyB OpraHi3oBaHuii B 2 eTaru, a came:

— 10 GepesHs y criiibHOMY (hopmarTi i3 BiflijioM TUTSI-
yoi Hedpoorii 1Y «IHctutyt Hedpomorii HAMH VYkpai-
Hu» 3a yaacTi HACJI «OxmaTonT»;

— 1—2 kBiTHA y cHisbHOMY (opMaTi i3 HedpoJoriu-
HoI0 KiaiHiKoro npod. 1. IBaHOBa.

OOunBa 3axonu IpoBeaeHi 3rinHo 3 Peectpom Hayko-
BUX MeIMYHUX dopyMiB, 3aTBepakeHuM MO3 ta HAMH
Ykpainu.

®opmar mpoBeneHHs: zoom-meeting 10 Gepe3Hs Ta
2 KBiTHS i3 JOCTYMHMMU 3amucamu, | KBiTHS — OUYHUU
dopmart y KIiHili.

10 6epesHsa 2022

Ha BinkpuTTsi KOH(bepeHilii Oysia 3ampolieHa 1Jist BCTYTI-
noro ciosa 0. 0. /[mumpiesa, HaponHuii iemyrat YKpaiHu.
HaykoBa mnporpama mouyanach i3 Buctyny <«Baxkmm-
Bi CKJIajioBi B JiKyBaHHi HepoJOriYHHX XBOpOO B yMO-
BaX 00MEXKEHOro JOCTYIy J0 CHeliajii3oBaHoi J0moMo-

> (npod. A.JI. Iseanoe, 3aBinysau xadeapu Hebpoorii
HYO3 Ykpainu im. I1.JI. lllynuka, Kui, Ykpaina). ¥ go-
KJIaai Oynu pO3KPUTHU CKJIAAHOIII HAZaHHS TOIMOMOTHM [li-
TSIM i IOPOCJIMM i3 XBOpOOAaMM HUPOK, Aiasli3HOI TOTTOMOTH
Ta JIIKyBaHHS TALIIEHTIB i3 TPaHCIIJIAHTOBAHOIO HUPKOIO.

«SIk momomorTu co0i i OJIM3LKUM TEPeRUTH TOCTPHId
cTpec B yMoBax BiitHn. opMyBaHHS 3aXMCTY Bil cTpecy
B YMOBAX BiiiCbKOBOT0 cTaHy» — TeMa nomnosini K. Toaby-
Oepe, MUTSYOro Ta CiMEHOrO IICHXOJIOTa, IPE3UACHTA
Acomianii IUTIYMX aHATITUYHUX TIcuxojoriB, Kuis, Ykpa-
iHa. JlonoBinb BUKJIMKAJIA XXBaBUIA iHTEpEC CayxauiB, amxe
CTpecoBa CUTYallisl CTOCYETLCS JIIO/IEH yCiX BIKOBUX TPy Y
BiliCbKOBMH 4ac.

IMpod. M. H. Jloancenko (3aBigyBauka Kadeapu Kapii-
osiorii HYO3 VYkpainu im. I1.J1. lllynuka, Kuis, Ykpaina)
BucTynuia 3 gonosinmo «CTpeciHmyKoBaHa apTepiajbHa
rineprensis Ta imemisi B ymoBax Biitnu 2022», kopucHi
IpakTU4Hi Topany Oyiu copMyJIbOBaHI SIK IJI Kapmio-
JIOTIB, TaK i IJIs JIiKapiB 3arajJibHOI MIPaKTUKU.

«I11o poduTH HedposIOry B yMOBaX 00MeKEeHOI MOXK-
quBocti Haganua H3T» — nmonosiny nogana LJI Kyu-
Mmoo, ronoBHuM Jikapem KHIT «KuiBcbka o6yiacHa Jlikap-

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

Haranma Cnace...
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Hs1», KuiB, YkpaiHa. /lonoBigay npoaHaiizyBaB CBiTOBUA
TIOCBi/l Ta €KCTParoJloBaB MOro Ha CyyacHy CUTYyallilo B
YkpaiHi.

BucBitieHHs npobjemMu BiiCbKOBOTO CTaHy B Meu-
IMHI OyJI0 TIpofoBXeHo momoBimmio «IMyHocympecuB-
Ha Tepamisi B yMOBAaX BiiiHM: JesKi aKTyaJdbHi MUTAHHSI»
O.C. Bopousk (nikap-xipypr, HayKOBUI CIIiBpOOITHUK
Bimmiay TpaHCIUIaHTaLil HUpKu, HamioHanbHUIT iHCTUTYT
Xipyprii i TpaHcruianTosorii im. O.0. Illanimoa HAMH
VYkpainn). Jlediuut nikiB, 30KpemMa iMyHOCYIIPEeCaHTiB, BU-
Marae HeTpaauLiiHuX pillleHb, AesIKi 3 HUX OyJI1M BUCBITIe-
Hi y IOIOBIi.

Oco0.MBOCTI BeJIeHHSI XBOPHX, IO MOTPEOYIOTh HUP-
KOBO-3aMiCHOI Tepamii, B YMOBaX CbOTOAEHHS PO3KPUB Y
cBoiii omHoimMenHin monosigi O.C. Teduk, nikap-tpaH-
crutantojior HACJ «Oxmatnut», noueHT Kadenpu AuTs-
voi xipyprii HMY imeni O.O. boromonsiisg, Kuis, Ykpaina.
ABTOp HamaB KOPMCHY iH(OpMaIllilo 3 TOYKU 30py TpaH-
CIUIAHTOJIOTIYHOI CIy:KOM. TakuM 4MHOM, MOCTiIOBHICTh
HagaHHs He(ppOJOTiyHOI JOMOMOIM Oysia MpeacTaBieHa
NIOTOBilaYaMu.

Posrisan akTyalbHUX MUTaHb AUTSIYO01 Hedposorii mo-
yaBcs i3 Temu «IAII®/BPA B nexiarpuuniii HedpoJiorii»,
sky poskpuna C.II. Domina, NpoBiTHWI HAyKOBUIA CIIiB-
pobitHuk, Y «IHcturyr Hedponorii HAMH VYkpainu»,
Kwuis, Ykpaina.

Temy «Kopekiis JIKyBaHHS OKpeMHX 3aXBOPIOBaHb
CeyoBOi cHCTeMH B YMOBaX OOMEXKEHOro IOCTYNy J0
CTAHJAAPTHOI MeIMKAMEHTO3HOI JOMOMOIM» BUCBIT/IMIIA
O.B. Jlagpenuyk, NpoBiTHUI HayKOBUH CITiBPOOITHUK, 1Y
«IHctuTyT Hedponorii HAMH Ykpainu», Kuis, YkpaiHa.

[Mopanbiumii aHastiz HO30J10TiYHKX (DOPM cepell aKTy-
aTBHUX TUTaHb Hedposorii HaBexeHuit y gorosini «Po3-
poOJieHHs1 TexHOJoTii 30epexkenHs: GyHKIii HAPOK — y
tokyci cedyokam’sina xBopoba» Bin npod. C.B. Kywni-
penro, HYO3 Ykpainu im. I1.J1. lynuka, ta O.B. Kyw-
Hipenko, 1Y «Iucturyt yposnorii HAMH VYkpainu», Kuis,
YkpaiHa.

«T'ocTpe ypa:kKeHHs HUPOK Y AiTel» — 11Ie OTHA BasKJTN -
Ba TeMa, 110 posrisiaanacs npod. 0. M. Jlesuenko, 3aBiny-
BAuyKOIO BiliIeHHsI nUTsI90i HedpoJorii, YHiBepcuTeTChKa
nikapHs JleBeHa, benbris.

OkpeMi TUTaHHSA Aajli aHami3yBaauch y gokiani «Pa-
HioHa/IbHA aHTHOAKTepiaibHA Tepamisi iH(eKuiiiHO-3a-
NAJbHAX 3aXBOPIOBAHb CEYOBHIIJIBHOT CUCTEMH Y JiTel B
MeXKaxX MeIUYHOro OKpYry Ta ii 0co0IMBOCTI HA TJIi MaH-
gemii COVID-19», o Oy nojaHuil rpyrol aBTOPIB,
a came: B.B. bespyk, n.M.H., ipodecop Kadenpu meiia-
Tpii, HEOHATOJIOTII Ta epruHaTaIbHOI MenuiuHu, BJIMY;
T.11. Anopitiuyk, 3aBigyBauka HedpPOJIOTiYHOIO BifmisicH-
Hs1 HKIT «Miceka nutsya kitiHiuHa JikapHs», YepHiBlii,
O.1I. Ilepso3eancovka, nikapka HedpPOJIOTiIHOTO BifIiIeH-
Ha HKII «Micbka nuTgya KiiHidyHa JiKapHsI», YepHiBi,
VYkpaiHa.

Tema iHdex1liii ceuoBOi CUCTEMU € HAA3BUYATHO aKTy-
aJbHOIO, ajke iH(eKIil ceyocTaTeBOl CUCTEMU MOCIAAI0Th
JIpyre-TpeTe Miclie cepell BCiX iH(EeKIii AUTSIYOro BiKY.
«IlepconicikoBanmii miaXix 10 cnocrepexkeHHs JUTHHU i3
PeKypeHTHOI0 iHdeKIi€ cevyoBOi cUCTeMU» — TaKy JIO-
noBins npencraswia 1. B. Byouik, n.m.H., foueHT Kadeapu
dbynnamenTanbHoi MmenquunHu KHY imeni Tapaca LlleByen-
ka, HHLI «InctutyT 6iomorii ra Meauumnu», 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
JIOMiHYBaJu JOIOBiAi, MPUCBSIUeHi auTssdyomy Biky. «He-
thpoaoriuno 3Havymi epekTn Bitaminy D. AKTyasbHicTh B
CyYYacHHMX YMOBax» — morosina rpymna asropis 0.0. Jo-
Opuk, x.M.H., foueHT Kadeapu reaiatpii JTHMY imeni [la-
nwia lanmuuekoro, M. 0. Cexynda, O.M. I'opezoma, Tepu-
TopiaTbHO-MeanuHe 00’ eqHanHs Ne 1, YkpaiHa.

1 Ha 3aBepmieHHs KoH(pepeHIii Oyla IpeacTaBiieHa
nonoBinp i3 Itamii «/[iarHOCTHYHI HIDAHCH MeMOPaHO3HOT
Hedponarii» Bin M. /. Ieanosoi, x.m.H., HYO3 Ykpainu
im. T1.JI. Ilynuka, KuiB, Ykpaina, €BponeiicbKuii iHCTHU-
TYT OHKoJIorii, MinaH, Itamis.

Llporo mHS 3arajbHa KiJIBKiCTb YYaCHMKIB CTaHOBWJIA
maitke 170 mikapiB. Jluckycis Oysia HacMYEHOMO Ta 3Mic-
TOBHOIO.

IMapTHepom KoHbepeHilii OyB xxypHan «Hupku. [Tou-
ku. Kidneys».

JIpyra gactuHa BcecBiTHbOrO IHA HHMPKH TPOBOIH-
aacb kadenporo Hedposorii Ta H3T HYO3 Vkpainu
iMm. ILJI. IIlynuka, YkpaiHcbkoio acouiauiero Hedpo-
JIoTiB, YKpaiHCbKOI0 acoliami€lo AUTAYMX HedpoJoriB
3rinHo 3 PeecTpom HayKoBuX MeauuHuX opymiB, 3aTBEp-
mkeanM MO3 ta HAMH Ykpainn, 1-2 ksitaa 2022 p.
Ioxis 0yna 3adikcoBana na kapri 3axoais WKD (https://
www.worldkidneyday.org/2022-campaign/worldwide-
activities/).

Ilepmmit 610K KoH(depeHIii OyB IMPUCBIYCHU Iia-
THOCTUYHMM ITigxomaM B HepoJIorii Ta AUTA4iil Hepposo-
rii. ¥ cBoix monosiasix «IucraTtun C i cyyacHi mixxoam 10
po3paxyHky IIIK®» T.b. beezenko, n.m.H., nouient, Kuis,
VkpaiHa, ta «EKcKpenisi ypomoayiiHy Ta ii 3HaYeHHS B
paHHiii giarHoCTUI XPOHiYHOi XBOpOOM HUPOK» JI. /. /le-
Hoea, xabenpa Hedposorii Ta H3T, HYO3 Vkpainn
im. I1.JI. [ynuka, KuiB, YkpaiHa, npeactaBuii 3Ha4eH-
HSI OKpEMHUX MapKepiB ISl JiarHOCTMKKM XBOPOO HUPOK Ta
ix cramiii. [lpuknagHi KaabKyJsiTOpU MPE3eHTYBaB Mpod.

JI. Ieanos y cBoemy maiictep-kiaci «QxMD Ta rinepypu-
KeMist 171 miarHocTHKU Ta mporHo3dy XXH». BaximBorio
YacTUHOIO HoMoBiai cranu pe3yiasTatu HAP xadenpu He-
¢posorii Ta H3T HYO3 Ykpainu im. I1.JI. Illynuka npo
U-noniOHy 3ajiexXHIiCThb rinepypukemii Ta pyHKIii HUPOK,
sKa, Ha AYMKY JTOMoBigaya, MOKJIaga€e Kpail AUCKycii mpo
JOLJIbHICTh/HEIOLIIBbHICTD TiIMTOYPUKEMiYHOI Tepartii mpu
XXH.

KondepeHiis Mana HeKOMepIiMHUI XapaKTep, KO-
HUIi OTIOBiZau He MPEeJCTaBIsAB iHTepecu (hapMiHIyCTpil
Ta He TIPOIIOHYBAaB KOHKPETHI MperapaTh y CBOiX JOTOBi-
nsx. [Ipote y mexax 3axomy OyB IIpOBEISHUI caTeTiTHUI
cumnosiym Baxter. Jlyxe 11ikaBy HeKOMepLiiiHy JOIOBiIb
«Stress in Nephrology, not only oxidative» npencrasus
Dr. Jacek Lange (Scek Jlanee), MD, PhD, Nephrologist;
Psychotherapist; Senior Medical Manager Renal Care,
Central and South East Europe, Baxter. Ctpec, sik iioro mo-
JIOJIaTH, SIK 3 HUM XXUTU — Ha 1li muTaHHs a-p JlaHre n1aB
BUYEPITHI BilMOBIIi.

Po3nin «IIpakTiyni nutanas Hedpoorii» OyB po3-
noyatuii Maiicrep-kiacoMm «CHMITOMH HIKHIX CEYOBHX
HnUISXiB: oHOBJIeHHS €AY 2022», nposeaerum C.B. Kyw-
Hipenko, n1.M.H., ipod., HYO3 Ykpainu im. I1.J1. Illynuka,
Kwuis, Ykpaina, IPNA. onoBigauy HaBejla OCTaHHI OHOB-
JieHHst €AY 2022 11010 AiarHOCTUKU, BEICHHS Ta JTiKyBaH-
HSI CUMITTOMiB HMXKHiX ce4oBMX LLIsIXiB. [IpoTe Ha 1boMy
MUTaHHST He OyJIO BUUEpIIAHUM, OTXXE, YUaCHUKHU Tepeii-
LIJTA A0 AVCKYCil Mpo iHMeKIIil HUKHIX CEYOBUX IIIJISIXIB.

KBaBy auckycito BUKJIMKajla TaKTMKa 3aCTOCYBaHHS
YPOAHTHUCENTHUKIB IJIsI CTApTOBOrO JIKyBaHHS iH(EKIIii
HIDKHIX CEYOBUX IIIJISIXiB 3 METOIO YHUKHEHHS (hDOpMyBaH-
HSI aHTUOIOTMKOPE3UCTeHTHOCTI. OKpeMo 00TroBOpIOBaIN
HiypaTeab, KUK CHOIOAHI IIMPOKO 3aCTOCOBYIOTH SIK
Mpernapar Ieplioro BUOOpy mpu LIUCTHUTI.

Haragaemo, o Maxkwmipop (Hidyparesb) Ma€ yHiKalb-
HUI MexaHi3M il — HeoOOpOTHE MPUTHIYEHHSI CUHTE3Y

&N Calculate

W by QxMD

Kanbkynatop Mpo MocunaHHA

pekomeHaauii BC

MepBuHHa MeanyHa gonomora npu XXH

Llei iHCTpyMeHT npuaHayYeHnin Ans CnpoLLeHHs, @ He 3aMiHN BUKOPUCTaHHS

nArAraAnAniG RO iana vaaniniat tianranat vaana&a Lanaios

<. JlikyBaHHS1 XPOHIYHUX 3aXBOPIOBaHb HUPOK:

3anutaHHsA
0%
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

6/6 o

MigTpumka e

Yci kanbkynatopu CTaHbTe yYaCHUMKOM

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. BaxinuBuMm acrekToM edek-
TUBHOCTI LIbOTO TIpenapary € Te, L0 XOJHOIO BUIIaAKy
PE3UCTEHTHOCTI A0 Hidyparento 3a 30 pokiB 3acTOCyBaH-
Hs1 He Oyso 3adikcoBaHo. OKpiM TOTO, TOBEIEHA BUCOKA
OakTepuiMaHa e(eKTUBHICTD 1110JJ0 OCHOBHMX YpOIIaToO-
reHiB — FE.coli, Klebsiella pneumoniae, Proteus mirabilis,
Staphylococcus saprophyticus.

Hidyparenb cTBoproe BMCOKi KOHIIEHTpalii B Cedi,
0CO0JIMBO B HiYHUI Yac, BUBOAUTHCS HUPKAMU. 3aBISIKU
1IbOMY €(MEeKTUBHICTb AHTUOIOTUKOIMPOMITAKTUKIA OCO-
011Bo Bucoka. Ilpemapar mobGpe mepeHocuThes, He Oepe
y4yacTi y BHYTPillIHbOIEYiHKOBIi uupKyasuii. [1pu nmpuiio-
Mi MakMipop pu3uK AUCIIENTUYHUX SIBUIL (HymoTa, OJIr0-
BaHHS, TIOPYIICHHSI BUITOPOXHEHb) MiHiMalbHUiA. Tomy
BiH JO3BOJICHMI IUISI JIIKYBaHHS JIiTE€i 3 TaCTPOLYOAEHITOM
i BUpa3KOBOIO XBOPOOOIO Ta JJIsI Tepartii JsIMOJ1io3y.

Sxino iHdexiii ceY0BUBITHNX IIISIXiB IIOETHYIOTHCS 3
MiXBOBOIO iH(EKII€I0, TOLIbHO BUKOPUCTOBYBaTH Mak-
Mipop Komiuiekc (Higyparenb + HictatuH). KomGiHOBaHa

Teparis 3a0e3reuye NMepeKOHJIMBE KITIHIYHE OMy>KaHHS i
3anobiraHHs peuuauam. [lpu GakrepiaibHOMY BariHo-
3i, BariHAJIbHOMY KaHIMI03i Ta 3MillIaHOMY BaTriHIiTi MOXe
CIOCTEPIraTuCh BUCXiTHMUI TUIT iH(iIKyBaHHS CEY0BOTO Mi-
Xypa, TOMY JOLIJILHUM CTa€ JIIKYBaHHS 3amalbHOTO TPO-
1IeCy YPOTeHiTaIbHOTO TPAKTY.

IIpod. 1. IBanoB npoBiB MaiicTep-Kiaac «I'1omepyo-
He(put. Pekomennauii g0 mpakTuku». [lornosinay rpe-
3€HTYBaB Pi3Hi (popMU rIIOMeEPYIOHEDPUTIB Ta iX JiKyBaH-
HS 3riHO 3 ocTaHHiMU HacTaHoBamu KDIGO.

s cBo€YacHOTO TIpM3HAYEHHSI OOIPYHTOBAHOTO JIi-
KyBaHHsI JOLIJIbHE MPOoBeAeHHs HedpoObiorcii y GiibInoc-
Ti BUMNanKiB. Take MOCTiIKEHHSI Ma€ CEHC 32 MOXKJIMBOC-
Ti: 1) IBUAOKOI OLIHKM; 2) 3aCTOCYBaHHS MaKCHMAaJbHO
IIMPOKOI IMaHesi iMyHoricToXiMiuHuX ¢apOHuKiB. Takuii
ITiIXiax Ha ChOTOMIHI BXe AOCTYITHIM B YKpaiHi B HedpoJio-
riyHii kiiHini mpod. . IBaHoBa, 1110 0yJ10 IPOAEMOHCTPO-
BaHO 1 KBIiTHS B «KJIiHIYHMIA NeHb». Bim B3SITTs1 MaTepiaity
10 OTpUMAaHHS Pe3yJIbTaTy Ternep MoTpiOHO MeHIe J00u.

) 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

Bbiiitn

AeMOoHCTPaLMA 3KpaHa Mpunoxenms
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Parathyroid glands,

Calcium/Phosphate <
Homeostasis

CasR

0
AP2ST- lamu
PTH secretion

Parathyroid coll

Vitamin D
(skin exposure
iet)

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

Increased NaPilla)
NaPillc internalization

Ped Nephrol 2021

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

Increased 1,25(0H),0,
production

Ax 1me nmpoBoauThCs, OYyJIO MPOIAEMOHCTPOBAHO Y JOIO-
Bimi excrepta «/l0CBij BUCOKOSKICHUX CY4aACHUX TEXHO-
Jioriii 3a momomoro mugposoro Mikpockona Grundium
40» M.JI. Isanoeoi, x.m.H., PhD, Instituto Europeo di
Oncologia-1EO, xadenpa matosnorii, Minan, Itamis, Ta ka-
denpa marosoriuHoi Ta Tomorpacdiuynoi anaromii, HYO3
Vkpainu im. I1.J1. Illynuka, Kuis, YkpaiHa.

3acTocyBaHHsI MOiOHOTO MiAX0ay OYJ10 MPOAEMOHCTPO-
BaHO B aHaJTi31 KJliHiuHOTO BUnanaky «Me3aHrionpoidepa-
THBHUIA IJIOMEPYJIOHE(MPUT 3 BiTKJIaAEHHAM MOHOKJIOHAJTb-
HMX iIMyHOTJI00YTiHiB: YoMy Hedpoobioncis BaxkmBa?>», 1110
npeacraswin 0.1, Yy6, K. M.H., JOLIEHT, 3aBioyBayka BiiTi-
JIEHHSI Kap/ioJiorii, Tepartii Ta Hedpostorii XapKiBCbKO1 Me-
OUYHOI aKameMil IMiCIsauIIOMHOL OCBiTH, XapKiB, YKpai-
Ha, ma 0.0. /[aduk, n.m.H., ipod., 3aBigyBauka Kadeapu
naToJioriuHoi Ta tororpadiunoi anaromii HYO3 Ykpainu
im. IT.JI. Ilynuka, KuiB, YkpaiHa.

XBopoOH, 1110 NPU3BOIATH OO0 YPaXKEHHSI HUPOK, Oy/u
posrstHyTi B momosimsax «Ilykposmii miader i XXH»
(JI.LK. Cokoaosa, n.M.H., 3aBimyBauka Kadeapu miaGe-
ToJiorii IHCTUTYTY €HIOKPWHOJIOTIi Ta OOMiHYy pPEYOBUH
im. B.I1. Komicapenka HAMH Ykpainu, KuiB, Ykpaina),
«YpaxKeHHs1 HUPOK Y JiTeil 3 peBMATHYHUMM 3aXBOPIOBAH-
Hav» (0.A. Owasncoka, n.M.H., ipod., kadenpa nemia-
Tpii Ne 1 HYO3 Vkpainwm im. IT.J1. Illynuka, Kuis, kepiBHUK
HIILI nuTs1y0i peBMaToJI0rii Ta TpaH3UTUBHOTO CYIIPOBOIY
JiTeil Ta MiIJITKiB 3 peBMaTOITHUMM 3aXBOPIOBAHHSIMMU),
«BereratuBHa muchyHKUia Ta (opMyBaHHA rinepreHsii
y migmiTkiB Ta nopocanx» (JI.1. Bakyaenko, n.M.H., TIpo-
decop kadenpu nemiatpii 2 JAMY, dninpo, YkpaiHa) Ta
«Hedposoriyauii morjsn HA MyJbTUCUCTEMHHUI 3aNAaJib-
Huii cuaapom y aireid 3 COVID-19» (H.C. Jlyk’anenxo,

Paul Goodyer

I.M.H., mpod., 1Y «IlHcTutyTt cmankoBoi natonorii HAMH
Vkpainu», JIbBiB, Ykpaina, O.0. Joopuk, K.M.H., TOLIEHT,
JIbBIBCBKUII HaLliOHAJIbHUI MEIUYHUI YHIBEPCUTET iMEHi
Hanwna lanuibkoro, JIbBiB, YKpaina). [lonoBiai BUKiIuKa-
JIA BEJIUKY 3alliKaBJIEHICTb y CJIyXayiB, SKi CTABUJIN YAMAJIO

3anyUTaHb.

Cunxponnuii mepekian Buctyny <«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,
IIO3BOJIMB CJIyxayaM IJIMOOKO BHUKHYTH B MpPOOJeMy Ti-
nepkaabliemii. JlomoBinay — BimomMuii auTsuuii Heppo-
JIOT, UyI0OBUI JIEKTOP, SIKUI BXE HE BIEPILIE 3aMPOLIYEThCS
OPTKOMITETOM JIO BUCTYITY.

OcraHHili 0JJOK BUCTYMIB OyB INMPUCBSIYEHUN HUPKO-
BO-3aMicHill Tepamii, a came: «IIJI gk Kpammii BapianT
ns HerpancmianTtaniitnoi 3HT. Xsopi Ha miamizi Ta
COVID-19» — BnacHUM I0CBIiZOM MOIUTMBCS IIPE3UAECHT
acomiauii nauientis O.M. Hexcypin, Xapkis, YkpaiHa, a
takox ronoBHuii Jikap KHII «KwuiBchka obmacHa Jikap-
s> LJI. Kywma, sikuii BUCTYIIIB 3 monoBigaio «VIoxKiu-
BOCTI HAJJaHHS Jia1i3HO1 IONOMOrH B YMOBaX 00MezKeHOro
JIOCTYIIY 10 PecypcCiB».

Hanpukinui kKoHdepeHii OyB MpoBeAeHUN TIEHYM
YKpaiHChbKOI acouialii AUTSIYUX HedpoJoriB, pillleHHSIM
SIKOTO TIPOJIOBKEHO I1Ie Ha 5 POKiB IMTOBHOBaXKEHHS MPe3u-
neHra 1iei acouiarii JI.. IBaHoBa.

[lin yac koH}epeH1Iii yaacHuKaM OyJI0 3aIIpOIIOHOBA-
HO BiJIOBiAaT HAa KOHTPOJIbHI 3aNMTaHHS AOTIOBiNayiB,
11O TO3BOJIMJIO OibIIOCTI i3 212 y9aCHUKIB MiATBEPANTA
3HAHHS Ta OTPUMATH €JIeKTPOHHMI cepTUdikaT ciyxaya.

lligrotyBsana IeaHosa M.[. W
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BcecBiTHIN AeHb HUPKKN — 2022 B YKPATHi

3AOPOB’St HUPOK AAS BCiX
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CTABI/IbHICTb @ JOCKOHANICTD @ BIAJAHICTD
VIRTUS @ EXCELLENTIA @ FIDELITAS

Kadeapa Hedpoaorii Ta H3T HaLiOHAOABHOrO YHIBEPCUTETY OXOPOHU 3A0POB’S
Ykpainum imeHi MN.A. lLynuka, YKkpaiHcbka acouiauis HedpOoAoris,
YKpaiHCbKa acouiauiga AUTa4nx HeppoAoris Ta HeppoAOoriYHA KAIHIKQO
npod. A. iBaHOBA, BiaAAIA ANTAYOT HedpoAorii AY «IHCTUTYT HedpoAorii
HAMH Ykpaiun» 3a yyactio HACA «OxmatAUT» NPOBOASTb HOYKOBO-NPAKTUYHY
KOHpepeHLito 3riAHO 3 PeECTPOM HOYKOBUX MEAUYHUX GOPYMIB, 3ATBEPAXKEHNM
MO3 ra HAMH Ykpaiuu

dopmar npoBeAeHHs: zoom-meeting

[ata npoBepeHHs: 10 6epe3Hsa 2022 p.
10:00. BigkputTta. Mpod. IBaHos A4.[.
10:05. BetynHe cnoso. AmuTtpiesa 0.0., HapogHuii genyTat Ykpainu, Kuie, YkpaiHa

10:15. Baxxnusi cknaposi B nikyBaHHi HecpponoriyHux xBopo6 B ymMoBax BiiCbKOBOro CTaHy Ta oo6me-
)XeHOoro gJocTyny Ao cneuianisoBaHoi gonomoru (Manctep-knac). lNpod. IBaHoB A.4., 3aBigyBay Kadenpu
Hedopornorii HauioHansHOro yHisepcuteTy oxopoHu 3gopos’sa Ykpainu imeHi I.J1. LLynuka, Knis, YkpaiHa

10:35. Ik gonomMorTu co6i i 65IN3bKMM NEPEXUTU rOCTPUN CTPEC B YMOBaX BilHU. POpMYBaHHS 3aXUCTY
Bifi cTpecy B ymoBaXx BiliCbKOBOro cTaHy. losby6epr K., ouTtsa4umii Ta cimelriHuia ncuxonor, npeangeHT Acouiauii
ONTAYNX aHaniTYHMX ncuxonoris, Kuie, YkpaiHa

11:00. CTpeciHayKkoBaHa apTepianbHa rinepTeH3is Ta iLuemis B ymoBax BiriH1 2022. Mpod. JosmxeHko M.H.,
3aBigyBayka Kadegpw kapgionorii HauioHanbHOro yHisepcuteTy oXopoHu 3popoB’a Ykpainu imeni MN.J1. Lynuka,
Kwuig, YKpaiHa

11:20. Llo po6uTtn Hedbponory B ymosax obmexeHoi MoxnueocTi HagaHHsa H3T. Ky4yma 1.J1., ronosHui
nikap KHIM KOP «Kwuiscbka obnacHa nikapHs», Kuis, YkpaiHa

11:40. ImyHocynpecuBHa Tepania B yMmoBax BiliHW: AesKi akTyanbHi nuTaHHA. BopoHsik O.C., nikap-xipypr,
HayKoBMWI CMIBPOBGITHWK BiAAiNYy TpaHcnnaHTauii HUpKW, HauioHanbHWUM iHCTUTYT Xipyprii i TpaHcnnaHTonorii iMeHi
0.0. Wanimosa HAMH YkpaiHn, Kuis, YkpaiHa

11:55. Oco6nMBOCTi BeAE€HHSI XBOPMX, iKi NOTPE6YI0Tb HUPKOBO-3aMiCHOI Teparniii, B yMOBaX CbOrofeHHs.
lNoaguk O.C., nikap-tpaHcnnaHtonor HOCJ1 «OxmatguT», goueHT kadenpw guta4doi xipyprii, HauioHansHW meamy-
HWU yHiBepcuTeT iMeHi O.0. Boromonbug, Kuis, YkpaiHa
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12:10. IAM®P/BEPA B nepiatpuyHin Hedpponorii. @omiHa C.I1., npoBigH.H.c., AY «lHcTUTYT Hedponorii HAMH
Ykpainun», Kuis, YkpaiHa

12:25. Kopekuisi nikyBaHHA OKpeMux 3axBOPIOBaHb CE4YOBOI CUCTEMU B YMOBaAX OOMEXEHOro fgoctyny
[0 cTaHgapTHOI MeguKaMeHTO3HoI gornomoru. JlaBpeH4dyk O.B., npoBigH.H.c., AY «lHcTuTyT Hedpponorii HAMH
Ykpainu», Kuig, YkpaiHa

12:35. Po3po6neHHs TexHonorii 36epexeHHs (PyHKLii HUpOoK — y ¢poKyci ce4okamMm’ssHa xBopob6a. Npod.
KywHipeHko C.B., HauioHanbHWI yHiBEpCUTET OXOpOHU 300poB’a Ykpainu imeHi MN.J1. Wynuka; KywHipeHko O.B.,
OV «lHctutyT yponorii HAMH Ykpainn», Kuis, Ykpaina

12:55. Bnaue cTpecy Ha opraHiam noauHu. MaptuHiok FO., ncuxonor, QUTUHONOrIS 0COBNMBOrO PO3BUTKY,
Megn4yHa mepexa «[JobpobyT», Knis, YkpaiHa

13:20. MNepepsa

13:30. FlocTpe ypaxeHHs HUPOK Y aiTe. Mpod. JleByeHko O.M., 3aBigyBayka BiffineHHs oUTAHoi Hedposno-
rii, YHiBepcuteTcbKka nikapHa JleseHa, benbris

14:00. PauioHanbHa aHTMGakTepianbHa Tepanis iH(EKUiHO-3ananbHMX 3aXBOPHOBaHb CEYOBUAINbHOI
cucTeMu y AiTer B MeXax MeAu4yHOro okpyry Ta ii oco6nusocTi Ha Tni naHgemii COVID-19. be3pyk B.B.,
0.M.H., npodbecop Kadenpw nepiaTpii, HeoHaTosnorii Ta nepyHaTanbHOI MeauLUNHU, BYKOBUHCBHKUIA fiep>aBHU Me-
OV4HuiA yHiBepeuTteT; AHApindyk T.[1., 3aBigyBayka HedpponorivyHoro BiggineHHs HKI «Micbka guTtsiya kniHidHa
nikapHsa», YepHiBui, YkpaiHa; lMepBo3BaHcbka O.l., nikapka HedponoriyHoro BiggineHHs HKIT «Micbka guTaya
KniHi4YHa nikapHs», YepHisui, YkpaiHa

14:20. MepcoHichikoBaHMI NipXiA 4O CNOCTEPEXXEHHS QUTUHM i3 PEeKYPEHTHOo iHtheKLielo ce4oBOi cuc-
Temu. bygHik T.B., 0.M.H., OOUEHT Kadenpwn dyHaaMeHTanbHOi MeamumHn KMiBCbkoro HauioHanbHOro yHisepcu-
TeTy iMeHi Tapaca LesyeHka, HHL, «lHcTuTyT 6ionorii Ta meguunHn», Knie, YkpaiHa

14:40. HecpponoriyHo 3HauyLli ecpekTn BiTaMiHy D. AKTyanbHiCTb B cy4acHux ymosax. Jo6puk O.0.,
K.M.H., JoUeHT kadpenpw negiatpii JIbBIBCbKOro HauioHanIbHOro Megu4Horo yHisepcuteTy iMeHi JaHuna Manvubko-
ro; CekyHga M.O., Noprota O.M., TeputopianbsHo-meanyHe 06’egHanHa Ne 1, VkpaiHa

15:00. [liarHOCTU4Hi HIOaHCKM MembpaHo3Hoi Hecbponarii. IBaHoBa M.[., K.M.H., HaLjioHanbHWUIA yHiBEpCUTET
OXOPOHU 380poB’a YKpainu iMeHi MN.J1. LLynuka, Kuis, Ykpaina, EBponercbkuin iIHCTUTYT oHKonorii, MinaH, Itanis

15.20. Auckycia. 3aBepLueHHsa KoHdepeHuii

MapTHepu KoHdepeHuii
HedpponoriyuHa kniHika npocp. [. IBaHOBa, Akapemis «JJo6pobyT», XypHan «Hupku. Kidneys»,
«AKcemepgiH»

Qb

AOBPOBYT

HIPKU §

KIDNEYS

@ aKcemepiH

MigpkntounTneb Jo KoHbepeHuii Zoom:
https://us02web.zoom.us/j/85152188209?pwd=RVNoai9tcnRMcCtBNDNvVRIhLNQmFBUT09
loeHTdikaTop KoHdepeHLii: 851 5218 8209

Kop poctyny: 9P97YS

Y nporpami MOX/1BI CUTYaLinHi 3MiHW.

CEPTU®DIKAT YHACHWKA y HaykoBO-NpakTU4Hin KOHdepeHLii, npucea4eHii BcecBiTHbOMY AHIO HUPKWY, Bif
YKpaiHcbKoi acouiaLii Hedoponoris, 6 6anis (M6, Homep gunnoma, cneuianbHiCTb, Micue po6oTu). M
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BcecsiTHin | 1-2 KBITHA 2022
- 300poe’a HUpoK
Hupkn 014 8cCix

4',9 \0e
O, 2, 4/NIAN ASSOC\N‘ OG\‘S‘S CTABIIbHICTb @ JOCKOHANICTb @ BIAJAHICTD
ATRIC NEPHROM VIRTUS @ EXCELLENTIA ® FIDELITAS

Kadeapa Heppoaorii Ta H3T HaOLIOHAABHOrO YHIBEPCUTETY OXOPOHU 3A0POB’S
YKkpainu imeHi MN.A. lLynuka, YKpaiHCbKa acouiauis HedpoAoris,
YKpaAiHCbKa acouiauis AUTI4NX HepPOAOTiB MPOBOASATbL HAYKOBO-MPAKTUYHY
KoHPepeHLito 3riAHO 3 Pe€CTPOM HOYKOBUX MEANYHUX HOPYMIB,
sareepaxeHnm MO3 ta HAMH YKpaiHu

Mwu Ha Kapri:
https://www.worldkidneyday.org/2022-campaign/worldwide-activities/

1 KBiTHA 2022 p.: KniHiYHa nporpama

2 kBiTHA 2022 p.: OHNaWH-KOHepeHLis

MicueasHaxomxeHHs: HedpponorivHa kniHika npod. . IBaHoBa (M. Kuis, B. Bacunbkiscbka, 296)
®dopwmart oHnaH: TPL, Gulliver

9:20. BitaHHsA

9:00-10:00. Po3pin 1. CKpUHIHr ansa npakTUKu

UucraTtuH C i cy4acHi nigxoau ao pospaxyHky LLUK®. bes3eHko TetaHa BopuciBHa, A.M.H., goueHT, Kuis,
YkpaiHa

Ekckpeuisi ypomogyniHy Ta ii 3Ha4eHHs1 B paHHil giarHoCTULi XPOHIYHOI XBOPO6M HUPOK. [leHoBa Jligis
HanunisHa, kadeppa Hedpponorii Ta H3T, HauioHanbHWI yHiBEPCUTET OXOPOHW 380p0B’A YKpaiHu imeHi MN.J1. LLy-
nuka, Kuis, YkpaiHa

QxMD Ta rinepypukemisa ans piarHocTuku Ta nporHo3y XXH. MaicTtep-knac. IeaHoB Omutpo Omutpo-
BMY, O.M.H., npod., kKadedpa Hedponorii Ta H3T, HauioHansHUA yHIBEPCUTET OXOPOHU 300POB’A YKpaiHW iMeHI
M.J1. Wynuka, Kuis, Ykpaina, IPNA/ISN

10:00-11:00. Baxter Satellite Symposium. Stress in Nephrology, not only oxidative. Dr. Jacek Lange, MD,
PhD, Nephrologist; Psychotherapist; Senior Medical Manager Renal Care, Central and South East Europe, Baxter.
Ctpec y Hedpponorii 6yBae He Tiflbku okcuaaTuBHuM. [1-p Auek J1aHre, DOKTOP MeAMYHMX HayK, [OKTOP ¢hifioco-
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doii, Hedppornor; NncuxoTepanesT; CTapLUNA MEOUYHNIA MEHeOXeP 3 HUPKOBOI gonomMoru, LieHtpaneHa Ta lNMiBgeHHo-
CxigHa €spona, Baxter

11:00-13:15. Po3pain 2. MNpakKkTnyHi nutaHHa Hecpponorii

CUMNTOMM HMXKHIX ce4oBUX LLUNAXIB: oHOBIeHHA €AY 2022. KywwHipeHko Ctenna BikTtopieHa, 4.M.H., npod.,
HauioHanbHWiA yHiBepcuTeT oxopoHu 3a0poB’s Ykpainu imeHi [N.J1. LLynuka, Kuis, YkpaiHa, IPNA

FmomepynoHecdput. PekomeHpaudii o npaktuku. Manctep-knac. IBaHoB OMUTpO LMUTPOBUY, O.M.H.,
npod., 3asigyBa4 kacdenpu Hedpponorii Ta H3T, HauioHanbHWn yHIBEPCUTET OXOPOHM 300POB’St YKpaiHW iMeHi
M.J1. Wynuka, Kunis, Ykpaina, IPNA/ISN

JocBig BUCOKOSIKICHUX Cy4aCcHMUX TeXHONOrin 3a gonomMoroto uucgposoro mikpockona Grundium 40. Isa-
HoBa Mapis OmuTpiBHa, K.M.H., PhD, Instituto Europeo di Oncologia-IEO, kadegpa nartonorii, MinaH, Itanis, Ta
kadhegpa naTosioriyHoi Ta TonorpacdivyHol aHaToMmii, HauioHanbHWI YHIBEPCUTET OXOPOHWM 300POB’S YKpaiHu iMeHi
M.J1. Wynuka, Knie, Ykpaina

Me3aHrionponichepatmBHui rnomepynoHedpuT 3 BigKNageHHAM MOHOKJIOHaJNIbHUX iIMYHOrNOG6yniHiB:
yomy Hecppobioncia Baxxnuea? Hy6 Onbra IropieHa, K.M.H., OOLEHT, 3aBigyBayka BigaineHHs kapgionorii, Tepanii
Ta Hecpposorii, XapkiBcbka MeguyHa akagemis nicnagunioMHoi ocBiT, XapkiB, YkpaiHa; Oaamnk OneHa OnekcaH-
OpiBHa, 4.M.H., Npod., 3aBigyBadka kadeapun naTonoriyHoi Ta TonorpadiyHoi aHaToMii, HalioHanbHWi yHiBepeuTeT
OXOpPOHU 300poB’a Ykpainu imeHi MN.J1. Lynuka, Kuie, YkpaiHa.

Llykposun giabet i XXH. CokonoBa Jlto60B KocTaHTUHIBHA, O.M.H., 3aBigyBadka kadenpu giabetonorii, IHCTU-
TYT eHOoKpUHororii Ta 06MiHy peyoBuH iMeHi B.IM. KomicapeHka HAMH Ykpainu, Kuig, Ykpaina

13:15-16:00. Po3pain 3. MpakKTU4Hi nuTaHHA AUTAY0i Hedpponorii Ta NigNITKIB: 3 YOro NOYMHarOTLCA A0-
pocni npo6nemu?

VYpaXkeHHs HUPOK Y AiTe 3 peBMaTUYHUMU 3axBoproBaHHsAMU. OwnsHcbka OneHa AHaToniiBHa, A.M.H.,
npod., kadepa negiatpii Ne 1, HauioHansH1n yHiBEpcUTET OXOPOHW 300poB’s Ykpainu imeHi INM.J1. LLynvka, kepis-
HUK HIL guta4oi peemartonorii Ta TpaH3UTUBHOIO CynpoBody AiTer Ta nigniTkis 3 peBmMaToigHUMMN 3aXBOPIOBaH-
Hamn, Kunie, YKpaiHa

BeretaTueHa aucdyHkuUia Ta popMyBaHHA rinepTeHsii y nigniTkie Ta gopocnux. BakyneHko Jliogmuna Isa-
HiBHa, A.M.H., npodecop kadeapu negiatpii 2, AHINPOBCbKUI Aep>XXaBHUA Megu4HUi yHiBepcuteT, [Hinpo, Ykpaina

14:30 (cbikcoBaHuii yac BucTyny). 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

HecdpponoriyHuin nornsg Ha MynibTUCUCTEMHUIA 3anafibHUA CUHAPOM Yy Aiten 3 COVID-19. Jlyk'siHeHko Ha-
Tania CepriiBHa, g.M.H., npod., Y «IHcTuTyT cnagkosoi natonorii HAMH YkpaiHu», JbBiB, YkpaiHa; Jo6puk Onb-
ra OnekcaHfpiBHa, K.M.H., OLEHT, JIbBIBCbKMI HaLiOHaNbHUI MeANYHUIA YHIBEPCUTET iMeHi JaHuna Manuubkoro,
JlbBiB, YKpaiHa

MNJ a9k kpawmit BapiaHT ans HeTpaHcnnaHTauinHoi 3HT. XBopi Ha pianisi Ta COVID-19. HexypiH Oner Mu-
konarnosumY, XapkiB, YkpaiHa

MoxxnuBocTi HagaHHs Aiani3Hoi AoNoMorn B yMmoBax oo6Me)XxeHoro aocTtyny Ao pecypcis. Kyuma lrop Jlo-
60MupoBMY, ronoeHui nikap KHM KOP «KuiBcbka o6nacHa nikapHs», Kuis, YkpaiHa

Immunosuppression for nephrology. Yusuf Zonmes, Turkey

16:00. NMNnenym YAOH
17:00. Nip6uBaHHA nipcymkis M
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NMamM’aTka nauieHTy

KIDNEYS

AIOrHoCTUKA 3aXBOPKOBAHb HUPOK

O0’eananmii KepiBHuii KomiteT BcecBiTHbOro mHs
HUPKH oroJiocus 2022 pik pOKOM 310POB’ sl HUPOK LIS BCiX.

Crapa mnpukaska «Jlatait Jipky, JONOKM HeBeJIuKa»
CMPaBIKYETHCS IS JTIKYBaHHSI 3aXBOPIOBaHb HUPOK. XPO-
HiuyHa xBopoba HUpoK (XXH) HeBWIiKOBHA, i SIKIIIO ii Te-
pebir He KOHTPOJTIOBATH, 1€ MOXEe MPU3BECTH 10 KiHIIEBOT
cTajiii XpOHIYHOI XBOPOOM HUPOK (TepMiHAIIbHOT HUPKOBOT
HemocTaTHOCTI). JItonuna 3 XXH TpuBanuii yac Mmoxe 0yt
0E3CMMIITOMHOIO i HE MaTH KOIHUX O3HAK ypaXKeHHSI HU-
pok. OmHak SIKIIO 3aXBOPIOBAaHHSI HUPOK MiarHOCTOBaHE
Ha paHHIX CTalisX, CBOEYACHO HaJaHe MpaBUJIbHE JIiKy-
BaHHs COpPUSTUME BHOBiUIbHEHHIO IporpecyBaHHs XXH
N0 TepMiHaIbHUX cTadiid. Tomy Npu Migo3pi Ha OyAb-SKy
npobseMy 3 HUpKaMu OaxkaHO IIOHAWIIBUAILIE MPOUTH
BiITOBigHE OOCTEXKEHHS 3 METOI0 PAaHHBOI ITiaTHOCTUKM
YpakeHHs HUPOK.

Komy Heo6xiaAHO nepeBipUTU HUPKN?
XTO MOE BUCOKUM PU3UK YPOOXKEeHHSA
HUPOK?

V Oynb-SKOi TIOOMHN MOXYTh BUHUKHYTH IIPOOJIEMH 3
HUpPKaMU, ajie PU3NUK BUIIUI:

— TIPY CUMIITOMaX 3aXBOPIOBaHb HUPOK;

— LIYKpOBOMY jia0eTi;

— TI0raHO KOHTPOJIbOBaHIN apTepiajbHili rinepTeHs3ii;

— ciMelfHOMY aHaMHe3i 3aXBOPIOBAHHST HUPOK, Aia0eTy
Ta rinepTeHsii;

— TaJTiHHi, OXXUPiHHI, MOXWJIOMY Billi (cTapire 3a 60
POKiB);

— XpPOHIYHOMY MPUIOMi 3HEOOJIIOBATILHUX TIpeTiapaTiB,
0COOJIMBO HECTEePOITHMX IIPOTU3amaIbHUX 3ac00iB (i0y-
npodeH, HAIIPOKCEeH);

— BPOIKEHii1 aHOMaJlii PO3BUTKY CEUOBUBITHUX IIUISIXiB.

CKpUHIHT 0Ci0 i3 Ipyly BUCOKOIO pU3UKY IOTIOMArae B
PaHHbOMY BMSIBJICHHI Ta 1iarHOCTULII 3aXBOPIOBaHb HUPOK.

PaHHI CcTQAiT XPOHIYHOI XBOPO6GU HUPOK,
SIK IPABUAO, 6€3CUMINTOMHI, TOMY AQGOPQTOPHI
AOCAIA)KEHHSI — € AUHNI CINOCI6 BUSIBUTU
YPO)KEHHS HUPOK.

9K AIQrHOCTYBOTU XBOPOOY HUPOK?
9Ki QHAAI3M 303BUYAN NPOBOASTL?

11106 miarHoCcTyBaTH pi3Hi MpOGIEeMU 3 HUPKaMU, JTiKap
30Mpae neTalTbHUI aHaMHe3, PETEIbHO 00CTEXKYE JTIOINHY,
nepeBips€e KpOB’SHMII TUCK, a IOTIM paguTbhb BiXMOBimHI
aHajizu. Jlo HaliOUIbIII MOIIMPEHUX JOCTIIKEeHb HaJleXKaTh
aHaJji3u cedi, Kkposi Ta Y3/1 uu MPT Hupoxk.

1. AHQAi3u cedi
Pi3Hi mociimkeHHsI cedi BUKOPUCTOBYIOThCS IS Jia-
THOCTHKH YpaxkKeHHsI HUPOK.

Kainiunuit anaais ceui

— lle mpocTuit, HemOPOTruii i y>ke KOPUCHUIA AiarHOC-
TUYHUM TECT.

— 3MiHU B KJIIHIYHOMY aHaJIi3i ce4yi HagaloTh BaXK/IM-
Bi IiarHOCTWYHI ITiIKa3KM, aJie aHaJi3 cedui B MexXax HOp-
MU He 00OB’SI3KOBO BUKJIIOYAE OCHOBHI 3aXBOPIOBAaHHSI
HUPOK.

— binok y ceui (anpOyMiHypisl, IpOTeiHYypisl) CIIoCTepi-
ra€Tbecsl MPU Pi3HUX 3aXBOPIOBAHHSIX HUPOK. LluM He ciig
HexTyBaTu. HasgBHicTh Oijika B cedi Moxe OyTH MepIIolo,
HaAWOLIBII PAaHHBOIO Ta EAWHOKI XapaKTePHOKI O3HAKOI
XpOHiYHOI XBopoOU HMPOK (i HaBiTH XBOpOO cepiist). Ha-
npukian, (Mikpo)anb0yMiHypiss — 1ie Tmepiiia O3HaKa ypa-
JKEHHST HUPOK TIPH IIyKPOBOMY JliabeTi.

— BusBeHHS THIfTHMX KJITUH Y Ce€4i MOXe CBiTYUTH
npo iHdexuito ceyoBuBigHux wsixis (1CLI).

— bislok Ta epUTPOLIUTHU B CeYi — BasKJIMBIi AiarHOCTUY-
Hi O3HaKU TJIOMePYJIOHEMPUTY.

Aavoyminypisn

AnbOyMiHypis (paHillle BAKOPHUCTOBYBAJIM TEPMiH «Mi-
KpOaJIbOYMiHYpisi») CBiTYMTH TIPO HAsIBHY B C€Ui HE3HAYHY
KibKicTh Oinka. Lleit aHaniz HaltBaxk TMBilLIMEA 1151 liarHOC-
THKU ypaxkeHHsI HMPOK IIpW IIyKpoBoMmy miadGeti. Ha it
cTazii XxBopoba Mae 00OPOTHHI ITepedir 3a YMOBU HaJleX-
HOTO Ta CKPYITyJIbO3HOTO JiKyBaHHs. HopmanbHuii piBeHb
aJbOyMiHIB y ceyui He MOBUHEH nepeBuiyBatu 30 Mr/i.

CniBBiAHOLUEHHSI MOKA3HUKIB AABOYMIH/
kpearuHiH cedi (CAK) — GinbLu Cy4QaCHUM
i KOPEKTHUI MEeTOA BU3HQYEHHSI AAbOYMIHYPIT
y PQ30Biu nopuii cevyi a6o A060Bii ii KinbKOCTI.
HopmanbHe 3Ha4yeHHSI CAK — MeHLue Hix 3.

Inwi docaioncenns ceui

JlodoBa nporeinypisa. INamientam i3 HasgBHUM Y ceui
OiJIKOM 11eii aHaJ1i3 HEOOXiTHMIA 111 BU3HAYEHHST 3araJIbHOT
KiJIbKOCTI BTpaueHoro Oijika 3a 24 roguHu. Takuit aHasi3
KOPUCHMI TSI OLIIHKHY TSIKKOCTI ITepediry 3aXBOpIoBaHH!,
a TaKOX BILIMBY JIIKyBaHHS Ha BTpaTy OiJiKa.

KAiHiYHWI QHQAAI3 Cedi AY)Ke BAXKAUBUNA
ANl PAQHHbOIO BUSIBA€HHS TA AiIQrHOCTUKN
3QXBOPHOBAHb HAPOK.

Tom 11, N2 1, 2022
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BbakrepioJioriude 1ocaimKeHHs cedi 3 BU3HAYEHHSIM 9y T-
JIMBOCTI 10 aHTHOIOTUKIB. Lleit aHai3 Hanae LiHHy iH(opma-
11ito 1po i GakTepiit, 1o Bukirkaots ICI, Ta BuGip onTu-
MaJIbHOTO aHTMOIOTHKA IS JTiKyBaHHS. OTpUMaTy OCTaTOYHi
pe3yJIBTaTH IILOTO TeCTY MOXKHA ITPOTSToM 48—72 TOIWH.

2. AHQOAI3U KPOBI

J1J1s1 BCTAaHOBJICHHST TMTPAaBUJILHOTO JTiaTHO3Y TIPU 3aXBO-
PIOBaHHI HIPOK MOXKYTh 3HAHOOUTUCS Pi3HOMAaHITHI aHa-
JIi31 KPOBI.

Kpeamunin ma cevwosuna

PiBeHb KpeaTuHiHy Ta CEYOBMHU B KPOBi BimoOpaxae
¢yHkuito HUpok. KpeaTuHiH i ceyoBruHa — 1Ba MOOiIUHi
MPOAYKTH, 10 3a3BUYail BUBOIAATHCS 3 KPOBI HUPKaMM.
Konu ¢yHKIIisi HUPOK 3MEHIIYEThCSI, PiBEHb KpEeaTUHIiHY
Ta CEYOBMHU B KpOBi 3poctae. HopmanbHuil piBeHb Kpea-
TUHIHY B CUPOBATIli KPOBi CTAHOBUTS Bia 44 10 80 MMOJIB/ T,
a HOpMaJIbHUI piBeHb CEYOBUHU B KPOBi HE Ma€ MepeBu-
mryBatu 8,3 MMoJib/1. Bulili 3HaueHHS 1MX 1a00paTOpHUX
MapKepiB CBigyaTh MPO MOIIKOMKEHHS (YpaxKeHHs) HU-
pok. PiBeHb KpeaTuHiHy Hpu MOpYIIeHHI (PYHKIIiI HUPOK
3pOCTa€ OTHOYACHO i3 CEYOBMHOIO.

BusHaQyeHHs1 KpeaTuHiHy y CUpoBaTLi
KPOBi — Lje CTAHAQPTHUM QHAAI3 KPOBI, Lo
PEryAsipHO BUKOPUCTOBYETbCSI AASI CKPUHIHTY
TQ MOHITOPUHIY 30XBOPIOBAHb HUPOK. TpoTe
GiAbLL HOAIAHUM MOKA3HUKOM € PO3PAXYHKOBQ
LUBUAKICTb KAY604YKOBOT QinbTpauii (oLLIK®),
SIKAQ OBGYUCAIOETLCS 3 popmyAaoro GFR
(EPI). 3aBQHTQ)KNTU AOAQTOK YyOUrGFR AAst iT
PO3PAXYHKY MOXXHQ, HANPUKAQA, Y Play Market.

3a piBHeM anbOyminypii Ta pIIIK® MoxkHa po3paxyBa-
T 2- Ta 5-pidyHUN PU3UK PO3BUTKY TePMiHaAJIbHOI HUPKO-
Boi HegocTatHocTi (https://www.professorivanov.com).

Temoeaobin

310poBi HUPKU OEpyTh Yy4acTh y BUPOOJICHHI epuUTpO-
LIUTIB, 1110 MICTITh remMorio0iH. Husbkuili piBeHb TeMo-
I00iHY MOXKe CBiTUMTH TIPO aHEMito. AHeMisi — Jacta i
BaXJIMBa O3HAKa XPOHIYHMX 3aXBOPIOBaHb HUPOK. OmHAK
aHEeMisI HEPIIKO TPaIUISIEThCA ¥ MIPM iHIIMX 3aXBOPIOBAH-
Hax. TakM 4YMHOM, aHeMisl He € crienInMiYHUM MapKepoM
3aXBOPIOBaHHSI HUPOK. [€MOIJI00iH 3M0POBOI JIOAUMHM T10-
BUHEH OyTH B Mexkax 135—160 r/x.

Inwi ananizu kpoei
JlomaTKoBi aHaJli3u KPOBi, 1110 PEKOMEHIYIOThCS Malli-
€HTaM i3 3aXBOPIOBAHHSIM HUPOK: BU3HAUEHHS PiBHS IIy-

KpY B KPOBi, CE40BOI KHMCJIIOTH, CUPOBATKOBOTO aJIbOyMiHY,
XOJIECTEPUHY, €JeKTPONITIB (HaTpiil, Kajiii Ta XJOpuiu),
KajbLilo, docdopy, Oikapoonary, TutpiB ACJIO, piBHIB
C3-KOMIUIEMEHTY, MapaTropMoOHa TOIIO.

3. IHCTPYMEHTQAAbHI AOCAIAXKEHHS

Y31 nupox

V3]1 HupoK — 1Ie IIpocTe, KOPUCHE, IIBUAKE Ta 0e3-
neuyHe (0e3 ONMpOMiHEHHsI) HOCTIIKEeHHs, sIKe Hala€ IiH-
Hy iHdopMmallito, TaKy SIK po3Mip HUPKM, HasBHICTb KiCT,
KaMeHiB Ta myxJuH. Y3]I TaKoX [03BOJISIE BUBHAUUTHU, YU
OJIOKYETBCS BIiATIK cedi i3 ceuoBUBIiTHMX HUIAXiB. Ha Tep-
MiHanbHiN cTafii XXH Y3]1 Moxe BUSIBUTH 3MEHILICHi pO3-
Mipy HUPOK.

Mixuiiina yucmoepagis

MixariitHa mmucTorpadiss — MeTOo, 110 HalJacTillle BU-
KOPHCTOBYETHCS IJIsI OLIIHKY iH(MEKIIii CeYOBUBITHNX IILISI-
xiBy mitei. I1im 9ac IbOro peHTreHOJOTiYHOIO JOCiIKEeH-
HS 32 CTEPUJIBHUX YMOB CEUYOBMI MiXyp HAINOBHIOETHCS
KOHTPACTHOIO PEYOBMHOIO Yepe3 ceyoBuit Karerep. Ilicisa
HaITOBHEHHSI CEYOBOI0 MiXypa KaTeTep BUIAJSIOTH i Ialli-
€HTa MPOCATH CIIOPOXHUTHU MixXyp. PEHTreHiBChKill 3HIMOK
Mg 4yac Ce’yoBMITyCKaHHSI (MiKIii) 103BoJisiE TIOOAYUTH
KOHTYp CEUYOBOro Mixypa Ta ypetrpu. Lleii TecT KopucHuii
IIJIS1 1iarHOCTUKY 3BOPOTHOTO BiITOKY cedi B CEYOBOIU Ta
HUPKU (BiZOMUI1 SIK MiXypOBO-CEUOBITHUI pedIIoKc), a
TaKOX JUISI BUSIBJIEHHSI CTPYKTYPHUX aHOMaJliii ce40BOTO
MiXypa Ta ypeTpu.

V nmesgkux cuTyallisIX ISl [iaTHOCTUKM 3aXBOPIOBaHb
HUPOK MOXYTb OYTU KOPUCHUMMU iHILI TOCTiIKEHHs, TaKi
SIK HUpKOBa gonuieporpadist, patioHyKJIiaHI JOCTiIKEeH-
HSI, a caMe JMHaMivyHa Ta CTaTMYHa peHOCHUHTUTpadis,
HUPKOBa aHTiorpadis.

Y3A HUPOK — Lje npoCTni i 6e3neyHn Tecr,
LL{O BUKOPUCTOBYETbCS AAS OLiHKM PO3MIPY,
¢popmu Ta PO3TALLYBAHHS HUPOK.

4. IHWi cneyiaAbHIi AOCAIAXKEHHS

bioncia nupxu

Bioricist HUPKY € BaXJIMBUM JOCTIIKEHHSIM (30JI0TUM
CTaHAAPTOM) UISI OiaTHOCTHKU TJIOMEPYJIOHEe(PUTIB, JIIO-
myc-HepUTy, IeIKUX TyOyI0iHTepCTULIAIbHUX 3aXBOPIO-
BaHb HUPOK TOIIIO.

Lxepero:

Gepexitb cBoi HUpKn. NocibHNK

[J151 NalieHTIB i3 XBOpobamMu HUPOK.
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