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Burlaka le., Mityuryayeva I., Bagdasarova |. Chronic infracellular hypoxia as a
clustering and stratifying factor for clinical severity grade in nephrotic syndrome in
children. Ukr J Nephrol Dialys. 2022;1(73):3-11. doi: 10.31450/ukrjnd.1(73).2022.01.

Abstract. Nephrotic syndrome is the most common glomerular kidney disease in childhood. It is
known that chronic hypoxia is a severe disorder and potent factor of kidney damage. The limited
success of existing therapeutic strategies in slowing the progression of chronic kidney disease
requires the study of new ways to assess and interpret the levels of chronic intracellular hypoxia
concerning basic clinical data, grades of NS activity in children, type of therapeutic response.

The study aimed to investigate the state of transcription factor and marker of intracellular hypoxia
HIF-lalfa in children with different degrees of change in basic clinical and laboratory parameters;
to evaluate HIF- lalfa as a possible factor of stratification of activity grade of nephrotic syndrome.
Methods. This case-control study was carried out in the duration from June 2018 to August 2020.
The study was conducted on 35 selected patients with NS collected from the nephrology department,
Pediatric Clinical Hospital No7 (Kyiv, Ukraine). Plasma samples were used to measure marker
intracellular hypoxia HIF- lalfa. ANOVA followed by the post hoc Kruskal-Wallis test for multiple
comparisons was used to test the significance of differences. GraphPad Prism 9.0 Software for
Windows and Statistica 10.0 software used. P values <0,05 considered statistically significant.

Results. Three groups of children with different activity grades were stratified on basis of indicators
of proteinuria levels, total blood protein, blood alpha2-globulin levels, serum cholesterol levels, and
edema. Ist-grade group found to have a mild increase of HIF- lalfa up to 185-195 a.u. proteinuria
3,5-5,5g/24 h, total blood protein 47-53 g/L, alfa2-globulins level in blood 20-23 g/L, serum
cholesterol level 6-8,5 mMol/L, edema - 1-1.6 points. 2nd grade group found to have moderate
increase of HIF- lalfa up to 195,1-205 a.u., proteinuria 5,51-8,5g/24 h, total blood protein 46,9-
40 g/L, alfa2-globulins level in blood 23,1-27 g/L, serum cholesterol level 8.51-10,5 mMol/L,
edema 1.61-2.2 points. 3rd-grade group found to have pronounced increase of HIF-1alfa up to
205, 1-220 a.u., proteinuria 8,51- 14 g/24 h, total blood protein 39,9-32 g/L, alfa2-globulins level
in blood 27,1-30 g/L, serum cholesterol level 10.51-13.5 mMol/L, edema 2.21-3 points. Higher
HIF- lalfa level appears in children with NS and frequent relapses as compared to the group with
rare relapses.

Conclusion. Thus, the increase of HIF-1 alpha to the level of 185-205 a.u., which corresponds
to the I-11 degree of activity in children with NS can be used as a starting point and therapeutic
window for specific anti-hypoxic and antioxidant interventions. Determination of HIF-1 alpha
levels in children with NS can be used as a factor for stratification of the activity grade.

Key words: hypoxia, nephrotic syndrome, clustering of groups, activity grade, therapeutic
response.
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XpoHiyHA BHYTPIIIHbOKJIITUHHA TiNOKCIA K ¢akTop cTpaTudikaiii cCTyneHiB
AKTHUBHOCTI HE()POTUYHOTO CHHIPOMY Y JiTel

1HanioHanbHuii MeauyHU yHiBepcuTeT iMeHi boromonblisi, KuiB, Ykpaina
2lepxaBHa yctaHoBa «IHcTUTyT Hedponorii HAMH VYkpainn», Kuis, Ykpaina

Pe3tome. Hegpomuunuii cunopom € Haiibinbuwt NOWMUPEeHUM 2A0MePYAAPHUM 3AX60PHBAHHAM HUPOK Y OUMAYOMY
8iyi. Bidomo, wo xporniuna 2inokcis € nomyxicHum nopyuieHHsm i paxmopom nowikooxcenus: Hupox. Qbmesxncenuil ycnix
icHylOuUX mepanesmuuHUXx cmpameeii y CnoGiAbHeHHI NPOSPeCcyB8aHHs NOUKOONCEHHS. HUPOK 8UMARAE BUGHEHHS HOBUX
WAsAXie OUIHKU | MPAKmMYy8aHHs PIGHIE XPOHIYHOI 6HYMPIUHbOKAIMUHHOL 2INOKCIi y 8I0HOWEeHH] 00 OCHOBHUX KAIHIYHUX
danux, cmynenieé axmusnocmi HC y dimeii, xapakxmepy mepanesmu4Hoi 8i0nogioi.

Memoio docaioncenns 6yno docaioumu cman mpaHcKpunyiiio2o pakmopa i mapKepa 6HYmMpiuHbOKAIMUHHOL 2i-
nokcii HIF-1alfa y dimeit 3 pisHumu cmyneHsamu 3mMiHU OCHOBHUX KAIHIYHUX ma Aa00pamopHux NOKA3HUKIe y dimeil 3
Hegppomuunum cundpomom (HC); ouinumu HIF- lalfa sk moxcausuit haxmop cmpamudbikayii cmynenie axmuerocmi
HeghpomuuHo2o cCUHOPOMY.

Memodu. llane docaioxicenHs OU3aiiHy «6UNA00K-KOHMPOAb» NPO800UAOCD Y nepiod 3 yepens 2018 poky no cepnenb
2020 poky. Obcmexncerno 35 dimeit 3 HC, sxi cnocmepieanucs y 8iddinenni dumsauoi Heghponoeii oumsuoi kainiunoi aikaphi
No7 (Kuie, Yxpaina). 3pasku niazmu euKopucmosyeaiu 04s 6UMIPHOBAHHS MApKepa 8HYMPIUHbOKAIMUKHHOT 2inoKCil
HIF-lalfa. ANOVA 3 nodanvuium post-hoc mecmom Kpackana-Yonnica suxopucmogysanacs 04151 MHOJICUHHUX NODIBHAHD
ma nepesipku sHavywocmi eiominHocmeii. Buxopucmarno noepamue 3abesneuenns GraphPad Prism 9.0 Software. /léo-
emanuuil KAACmepHuil aHani3 UKOHAHO 3a 00NOMO20H npoepamuoeo 3abe3neyenrs Statistica 10.0. Suauennus P <0,05
88aICAIOMbCS CIMAMUCTIUYHO 3HAYYUUMU.

Pesyaomamu. Cmpamugixoeano mpu epynu dimeii i3 HC 3a cmynenem aKkmuéHocmi Ha OCHO8I NOKA3HUKIG
pienie npomeinypii, 3a2aavbHoeo 6inka Kpogi, pieHs arbghal-en00yninie y Kposi, pieHsa X0aecCmepuHy 6 CUpo8amui Kpoei,
HabpAakKies.

Y epyni 3 I cm akmusnocmi euseéneno nesnaune nideuwennss HIF-lalfa do 185-195 y.o., npomeinypis na pigni
3,5-5,5 ¢/24 200, nomipra einonpomeinemis 47-53 e/a, nomipre nidguuenus pisus atvghal-enobyninie - 20-23 e/n, no-
MIpHa einepxonecmepunemisi - 6-8,5 mmonv/n, nokasnux Habpsxise - 1-1.6 6ana.

II cm akmusnocmi HC xapaxmepu3syemocs Hacmynnumu oanumu: seupaxcere niosuwenns HIF-1alfa do 195, 1-
205 y.o., npomeinypis 5,51-8,5 2/24 200, supasxcena einonpomeinemis - 46,9-40 e/, supaxcena einep-anvgha2-en06yni-
Hemis - 23,1-27 e/n, eupascena einepxonecmepunemis - 8.51-10,5 mmonv/n, Habpsku - 1.61-2.2 6ana.

Y dimeii 3 I1I cm akmuenocmi HC euseéneno: sucoxuii pisenv HIF-lalfa - 205,1-220y.0., 3nauna npomeinypis -
8,51-14 2/24 200, 3nauna einonpomeinemisn - 39,9-32 o/n, 3naune nideuwienus piens asvgha-enobyainie - 27,1-30 e/a,
3HauHa einepxonrecmepunemis - 10.51-13.5 mmons/n, nokasuux naopskis - 2.21-3 6anra. Buwuii pieens HIF-lalfa cno-
cmepieaemucs y dimeii 3 HC i wvacmumu peyudusamu nopisHaHo 3 epynoio 3 piokumu peyuousamu.

Bucnosku. Taxum uunom, niosuwenns HIF-1 arvgpa do pisus 185-205 y.o., wo eionosioae I-11 cm axkmusrnocmi
y dimeii 3 HC mooice uKopucmogygamucs sk 6i0npasHa mouka ma mepanesmuyte iKHo 045 CReyudiMHUX AHMURINOK -
CUMHUX Ma AHMUOKCcUOaHmHuux enauesis. Busnauenns piens HIF- 1 alfa y dimeii 3 HC mooce 6ymu suxopucmane 8 AKocmi
taxmopa cmpamughixkauii 3a cmynenem aKmueHOCHI.

KimouoBi ciioBa: cinokcis, neghpomuunuii cunopom, kaacmepusayis 2pyn, CMyninb AKmMUGHOCMI, mepanesmuvHd
8i0nogide.

Introduction. In chronic kidney disease, function-
al impairment correlates with tubulointerstitial fibrosis
characterised by inflammation, accumulation of extra-
cellular matrix, tubular atrophy and peritubular capil-
laries changes. Loss of the microvasculature implies a
hypoxic condition and suggested an important role for
hypoxia. Nephrotic syndrome (NS) is the most com-

Ievgeniia Burlaka
evgbur1982@gmail.com

mon glomerular disease in childhood [1]. The reported
incidence in children varies between 1.2 and 3.5 per
100,000 per year in Western Europe, 4.7 per 100,000
per year worldwide [2]. Different factors discussed in
terms of NS progression, i.e. pathomorphological type
of disease (the most dominant lesion is focal segmental
glomerulosclerosis (FSGS), genetic markers [3], meta-
bolic factors [3, 4].

Recent data provide evidence of decreased renal
oxygenation in chronic kidney disease while more di-
rect support for a causal role comes from data in rodent
models. Additional postulated roles for hypoxia in
chronic kidney disease are the sustaining of the inflam-
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matory response, the recruitment, retention and differ-
entiation towards a pro-fibrotic phenotype of circulat-
ing progenitor cells and the alteration of the function
of intrinsic stem cell populations [5]. Renal fibrosis
is the hallmark of chronic kidney diseases (CKDs) of
diverse etiologies in which accumulation of extracel-
lular matrix (ECM) disrupts normal tissue architecture
leading to progressive renal dysfunction and organ fail-
ure [6]. Regardless of the initiating insult, CKD pres-
ents a common pathology of glomerulosclerosis and
tubulointerstitial fibrosis and it is well established that
tubulointerstitial fibrosis provides the best predictive
indicator of progression to end-stage disease. Tubu-
lointerstitial fibrosis presents a number of characteris-
tic features [6, 7].

That accumulating data suggests that chronic hy-
poxia is a final common pathway to end-stage renal
disease. The limited success of existing strategies in re-
tarding chronic kidney disease mandates that these new
avenues of chronic hypoxia in relation to basic clinical
data and kidney function (GFR level) be explored [8].

This study aimed to investigate basic clinical (age,
disease duration), basic clinical (serum creatinine, se-
rum cholesterol, complete blood count data, GFR,
proteinuria, total blood albumin level, alfa2-globulins,
edema), transcriptional factor and marker of intracellu-
lar hypoxia HIF-1alfa as possible markets of staging and
stratification in children with NS and different severity
grade; to evaluate the peculiarities of the mentioned
above markers into-relation in clustering groups of chil-
dren with nephrotic syndrome.

Material and methods. Patients. This case-con-
trol study was carried out in the duration from June
2018 to August 2020. The study was conducted on 35
selected patients with NS collected from the nephrol-
ogy department, Pediatric Clinical Hospital Ne7 (Kyiv,
Ukraine) which is a clinical base of the Bogomolets
National Medical University. Informed written con-
sent was obtained from the parents of all participants.
The study was approved by the local ethical committee
of Bogomolets National Medical University and the re-

non-fat milk in TBS-T (136 mM NaCl, 10 mM Tris,
0.05% Tween 20) and immunoblotted using the HIF-
la Ab (Cell Signaling Technology, Danvers, MA USA)
for 1 hour at room temperature. The actin mouse mAb
was used as a loading control. After three washes with
TBS-T, the membranes were incubated with second-
ary anti-rabbit or anti-mouse antibodies labeled with
horseradish peroxidase for 1 hour at room temperature.
Membranes were washed three times with TBS-T. The
protein bands were visualized by chemiluminescent
substrate ECL. Quantification of the protein content
was done by densitometric analysis.

Statistics. The data expressed as means = SEM
and as frequencies and percentages when appropri-
ate. ANOVA followed by the post hoc Kruskal-Wallis
test for multiple comparisons was used to test the sig-
nificance of differences. Pearson correlation was run to
study the correlation between factors. Data processed
using GraphPad Prism 9.0 Software for Windows
(USA, San Diego, CA).

Two-step clustering was done using Statistica 10.0
software. An intelligent clustering method in which the
optimal clustering number is automatically determined
was done. It identifies clusters by two processes: first,
clustering, followed by hierarchical clustering. Hier-
archical algorithms were used to estimate the optimal
clustering number based on the silhouette width, the
calculation of the distance using the log-likelihood
and clustering following Schwarz’s Bayesian criterion.
P values <0,05 considered statistically significant.

Results. Patients. The study was carried out over
a period of 24 months. 35 patients with steroid-sensi-
tive NS were included in the study. The mean of pa-
tients ages 12.25+0.85 years, mean disease duration —
7.65%£0.33 years. 55.3% of patients included in the
study were males and 44,7% were females. The average
BMI value was 21.8+0.73. All of them have edema, and
17 patients (48.6%) were hypertensive (Table 1).

Table 1
Clinical characteristics of the patients with NS

search has complied with Helsinki Declaration.

NS was diagnosed by the triad of heavy protein- Characteristics NS patients (n=35)
uria (>3 gm/ day), hypoalbuminemia, and edema. The M=SEM or %
steroid-sensitive nephrotic syndrome (SSNS) group in- B 20 (55.3
cluded 35 patients who responded to steroid treatment 0ys (55,3%)
within 8.weeks. Girls 15 (44,7%)

Patients were also subjected to physical examina-
tion to document fever, edema, ascites, nutritional sta- | Age, years 12.25+0.85
tus, volume status, and hypertension. The laboratory . .
data including; complete blood count, serum creati- ISR Gy O, AT 7.6540.33
nine (Scr), serum urea, serum cholesterol, eEGFR using | BMI 21.840.73
Schwartz formula, 24 h urine protein, urine analysis.

Immunoblotting for detection of HIF-1alfa. Plas- | Hypertension 17 (48.6%)
ma samples were used to measure marker intracellular
hypoxia HIF-1lalfa. Proteins solubilized in Laemmli Edema 35 (100%)
sample buffer were resolved in polyacrylamide gels by | WBC count, 109/L 8.1+0.58
SDS-PAGE and transferred to a polyvinylidene difluo-
ride membrane. Membranes were then blocked in 5% | ESR, mm/h 8.67£0.4
YKPATHCBKUI XKYPHOA HEPPOAOTIT T AlaAidy N21 (73) 2022 OpUriHOABHI HOYKOBI POBOTU 5
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Identification of four clusters by remodeling the
cluster analysis based on nine variables. The clustered
results were based on nine variables, - HIF-1alfa, dis-

ease course, age, proteinuria level, GFR, S-Cr, serum
cholesterol, total blood protein, alfa2-globulins shown
as 3 subgroups (Fig. 1).

Tree Diagram for 35 Cases
Ward's method
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Fig. 1. Identification of four clusters by remodeling the cluster analysis based on nine variables in children with NS.

Cluster groups were named as 1% grade, 2" grade,
31 orade. Here we give characteristics of the exam-
ined patients. An average age did not show any dif-
ference between cluster groups — 11.06£0.55 years,
10.17£1,22 years, 11.1£1.06 years for Group 1,

A
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Group 2, Group 3, respectively (p>0,05). No dif-
ference in disease course was found for each of the
groups — 7.11£0.32 years, 7.0+0.89 years, 8.0£0.26
years, for Group 1, Group 2, Group 3, respectively
(p>0.05) (Fig. 2).
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Fig. 2. Age (A) and disease course (B) in clustering groups of children with NS. Ns — not significantly different. Histograms
represent means = SEM. Statistical analysis was performed using the post hoc Kruskal-Wallis test.

Proteinuria level, Glomerular filtration rate (GFR)
and S-Cr level were selected as markers of kidney func-
tion evaluation. An average proteinuria level in the 1%-
grade group was 4.58+0.2 g/24 h, in groups 2™ grade
-7.984+0.27 g/24 h (p<0.01) and 3 grade — 14.42+0.8

g/24 h (p<0.001 as compared to group 2" grade and
p<0.0001 as compared to group 1* grade) (Fig. 3A).
No difference in GFR level found in all three
groups — 112.24+2.02 mL/min/1.73 m?, 100.4+4.94
mL/min/1.73 m? and 105.6+1.65 mL/min/1.73 m?2, re-
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spectively (p>0,05). (Fig. 3B). S-Cr level documented at the levels which did not show difference between groups
—69.33£2.26 mcMol/L, 71.83+4.88 mcMol/L and 69.33+£2.26 mcMol/L, respectively (p>0.05) (Fig. 3C).
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Fig. 3. Proteinuria (A) GFR (B) and S-Cr (C) levels in clustering groups of children with NS. Ns — not significantly
different. * - p<0.05, **** p<0.0001. Histograms represent means = SEM. Statistical analysis was performed using
the post hoc Kruskal-Wallis test.

Serum cholesterol level as a marker of lipids me-
tabolism disorders and risk factor for the further vascu-
lar damages analyzed in all children. Serum cholesterol
level was higher in group 3" grade 13.31£0.36 mMol/L

as compared to group 1% grade 6.12+0.22 mMol/L
(p<0.0001) and group 2" grade 10.74+0.29 mMol/L
(p>0,05). Group 1* grade and group 2™ grade values
were statistically different (p<0.001) (Fig. 4).
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Fig. 4. Serum cholesterol levels in clustering groups of children with NS. Ns — not significantly different.
* - p<0.05, ¥ p<0.001, **** p<0.0001. Histograms represent means = SEM. Statistical analysis was

performed using the post

Total blood protein, alfa2-globulins and edema
grade levels were selected as markers of NS sever-
ity grade. The average total blood protein level in 1%-
grade group was 50.28+0.78 g/L, in groups 2" grade
- 45.444+0.54 g/L (p<0.05) and 3 grade — 36.39+0.98
g/L (p<0.001 as compared to group 2™ grade and
p<0.0001 as compared to group 1 grade). (Fig. 5A).

The average blood alfa2-globulins level in the 1%-
grade group was 21.56+0.32 g/L, in groups 2" grade
-26.17£0.49 g/L (p<0.01) and 3™ grade — 29.78+0.32
g/L (p<0.01 as compared to group 2" grade and
p<0.0001 as compared to group 1%-grade) (Fig. 5B).

hoc Kruskal-Wallis test.

Finally, edema grade was based on the number
of points evaluated in all children. 1 point refers to lo-
cal edema in 1-2 areas. 2 points refer to local edema
in 3 and more areas, 3 points — to signs of general
edema. An average edema grade did not show any
difference between cluster groups Ist grade and 2
grade — 1.11%£0.08 points, 1.5+0.12 points (p>0.05).
The highest edema grade appeared in the 3™-grade
group — 2.8%0.1 points (p<0.0001, as compared to
group 2" grade) and (p<0.0001, as compared to group
1%t grade) (Fig. 5C).
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Fig. 5. Total blood albumin (A), alfa2-globulins (B) and edema (C) levels in clustering groups of children with NS.
Ns — not significantly different. * - p<0.05, ** - p<0.01, *** - p<0.001, **** p<0.0001.
Histograms represent means = SEM. Statistical analysis was performed using the post hoc Kruskal-Wallis test.

The patients’ distribution between the clustering
groups was the following — Group 1% grade — 51.4%,
Group 2" grade — 17.1%, Group 3™ grade — 31.5%
(Fig. 6).

Em st grade
E 2nd grade
E= 3rd grade

Total=100

Fig. 6. Patients distribution between clustering groups with
different activity grade of NS.

HIF-1alfa in nephrotic children with differ-
ent activity grades, in groups based on therapeutic
response. Obtained results allowed us to verify three
groups of NS activity. Based on these stratifications
we analyzed levels of HIF-1alfa as a marker of intra-
cellular hypoxia and inflammation. No difference in
HIF-1alfa was found between the 3"-grade group and
2nd-grade group: 222.8+2.22 a.u., 202.4+1.93 a.u.,
respectively (p>0.05). The lowest level of HIF-1alfa
found in the 1%-grade group — 184.4+1.27 a.u. as com-
pared to the 2"-grade group (p>0.05) 37-grade group
(p<0.01) and control group (p<0.001). Control group
value 144.413.64 a.u. significantly lower in compari-
son to all groups of patients with NS - 1%t-grade group
(p<0.01), 2"-grade group (p<0.001), 3-grade group
(p<0.001) (Fig. 7A).

Finally, we analyzed HIF-1lalfa levels in children
with NS and different relapses frequency. Nephrotic
children with 1-2 relapses/yeas assumed as a group

with rare relapses. Nephrotic children with 3-4 re-
lapses/yeas assumed as a group with frequent relapses.
The group with rare relapses showed lower HIF-1alfa
levels as compared to the group with frequent relaps-
es — 188.212.03 a.u. and 222.1%2.13 a.u., respectively
(p<0.01). Both groups’ HIF-1lalfa values show a sta-
tistical difference in comparison to the control group
p<0.001 and p<0.0001, respectively (Fig. 7B).
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Fig. 7. HIF-1alfa in nephrotic children with different
activity grades, in groups based on therapeutic response.
** p<0,01, *** p<0,001, **** p<0,0001.
Histograms represent means + SEM. Statistical analysis
was performed using the post hoc Kruskal-Wallis test.

Discussion. The central role of hypoxia in renal
fibrosis suggests that therapeutic manipulation of the
hypoxic response may be of benefit in preventing or
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retarding disease. Approaches to reduce hypoxia-me-
diated profibrotic changes induced include correction
of anemia; normalization of vascular tone and intrare-
nal microvascular perfusion; preservation, repair, and
stabilization of the tubulointerstitial microvasculature;
stabilization of HIF in the tubulointerstitium; and, ma-
nipulation of hypoxia-induced cell homing [8, 9].

HIF is a major regulator of the adaptive response to
hypoxia. HIFs are heterodimeric transcription factors
comprising a constitutively expressed f-subunit and an
oxygen-regulated a-subunit [10]. In normoxia, stabil-
ity, and activity of the a-subunit is regulated by oxy-
gen-dependent hydroxylation of proline and asparagine
residues by prolyl hydroxylase 2 and factor inhibiting
HIF-1, respectively. In hypoxia, HIFo proteins are
stabilized, dimerized with HIFJ and bind to hypoxia-
response elements in the regulatory regions of target
genes [10, 11].

In the hypoxic kidney, HIF-1a accumulates in tu-
bules and papillary interstitial cells whereas HIF-2a is
induced in peritubular endothelial cells and fibroblasts
(reviewed in Nangaku and Ekardt. Hypoxia alters PTE
matrix metabolism, promoting ECM accumulation
with a switch to production of interstitial collagen and
suppression of matrix degradation. EMT is increasing-
ly implicated in fibrosis. Exposure of PTE to hypoxia
induces a myofibroblastic phenotype whereas more
prolonged exposure leads to mitochondrial injury and
apoptosis consistent with the loss of tubular cells in vivo
[12].

Data from non-renal fibroblasts suggest additional
profibrotic effects of hypoxia in renal fibroblasts in sup-
pressing apoptosis, inducing the production of proin-
flammatory factors and upregulating components of the
renin-angiotensin system [13, 14]. However, this issue
has not been studied in patients with NS.

This study aimed to investigate basic clinical (age,
disease duration), basic clinical (serum creatinine, se-
rum cholesterol, complete blood count data, GFR,
proteinuria, total blood albumin level, alfa2-globulins,
edema), transcriptional factor and marker of intracellu-
lar hypoxia HIF-1alfa as possible markets of staging and
stratification in children with NS and different severity
grade; to evaluate the peculiarities of the mentioned
above markers into-relation in clustering groups of
children with nephrotic syndrome based on treatment
response.

Our results show that all examined children with
NS may be divided into three groups based on the se-
verity grade of NS. Stratification based on levels of
proteinuria, total blood protein, alfa2-globulins level in
blood, serum cholesterol level, edema.

The 1%-grade group was found to have a mild in-
crease of HIF-lalfa up to 185-195 a.u. proteinuria
3,5-5,5 g/24 h, total blood protein 47-53 g/L, alfa2-
globulins level in blood 20-23 g/L, serum cholesterol
level 6-8,5 mMol/L, edema — 1-1.6 points. The 2"d-
grade group found to have moderate increase of HIF-
lalfa up to 195,1-205 a.u., proteinuria 5,51-8,5 g/24

h, total blood protein 46,9-40 gL, alfa2-globulins level
in blood 23,1-27 g/L, serum cholesterol level 8.51-10,5
mMol/L, edema 1.61-2.2 points. The 3"-grade group
found to have pronounced increase of HIF-1alfa up to
205,1-220 a.u., proteinuria 8,51-14 g/24 h, total blood
protein 39,9-32 g/, alfa2-globulins level in blood 27,1-
30 gL, serum cholesterol level 10.51-13.5 mMol/L,
edema 2.21-3 points.

Our results show a gradual increase of HIF-1alfa in
children with NS and frequent relapses as compared to
the group with rare relapses. Interestingly, the highest
level of serum cholesterol was in the 3rd-grade group,
the lowest in the 1%- grade group. It is known that NS
is accompanied by disordered lipid metabolism. The
traditional explanation for hyperlipidemia in NS was
the increased synthesis of lipoproteins that accompany
increased hepatic albumin synthesis due to hypoalbu-
minemia. However, serum cholesterol levels have been
shown to be independent of albumin synthesis rates.
Decreased plasma oncotic pressure may play a role in
increased hepatic lipoprotein synthesis. Also contribut-
ing to the dyslipidemia of NS are abnormalities in regu-
latory enzymes, such as lecithin-cholesterol acyltrans-
ferase, lipoprotein lipase, and cholesterol ester transfer
protein. The mechanism for its occurrence is complex
and involves a combination of reduced clearance of li-
poproteins from the circulations and increased hepatic
synthesis of lipoproteins [15, 16].

To summarize, hypoxia provides a homing signal
for inflammatory cells that accumulate at sites of in-
jury. It may also activate resident immune cells and as
such may be an important inflammatory stimulus in
the setting of CKD particularly where, in the absence
of vascular regeneration, chronic hypoxia may poten-
tiate an ongoing pro-inflammatory response or impede
resolution and stimulate fibrosis. In addition, it has
been suggested that some inflammatory cells have the
potential to differentiate into fibroblasts and to con-
tribute to pathological ECM accumulation, whether
hypoxia can drive this process is an intriguing pos-
sibility that remains to be tested. Finally, our results
allowed us to determine groups of patients with NS
with grades of severity and pattern of the treatment re-
sponse (Fig. 8).

A substantial body of evidence has accumulated
from in vitro studies, in vivo models, and, more recent-
ly, from studies in humans to place hypoxia at the cen-
ter of ideas on mechanisms of progression of CKD. A
detailed understanding of the role of hypoxia in fibrosis
and the interaction of hypoxia with other factors influ-
encing progression opens the door to a variety of novel
therapeutic strategies aimed at preventing or retarding a
wide range of intractable kidney diseases.

Conclusions:

Three groups of children with NS may be stratified
based on the severity grade of NS. Stratification
based on levels of proteinuria, total blood protein,
alfa2-globulins level in blood, serum cholesterol
level, edema.
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Parameters

HIF-lalfa

Proteinuria

Total blood protein

Blood alfa2-globulins

Serum cholesterol

Edema

Groups of patients

1=t grade group

Mild increase of HIF-lalfa up to 185-195 a.u.
Proteinuria 3.5-5.5 g/24 h

Total blood protein 47-53 g/L
Alfa2-globulins level in blood 20-23 g/L
Serum cholesterol level 6-8,5 mMol/L
Edema - 1-1.6 points.

2nd grade group

Moderate increase of HIF-lalfa up to 195.1-205 a.u.
Proteinuria 5,51-8,5 g/24 h

Total blood protein 46.9-40 g/L

Alfa2-globulins level in blood 23.1-27 g/L

Serum cholesterol level 8.51-10.5 mMol/L

Edema 1.61-2.2 points.

3rd grade group

Pronounced increase of HIF-lalfa up to 205.1-220 a.u.
Proteinuria 8.51-14 g/24 h

Total blood protein 39.9-32 g/L

Alfa2-globulins level in blood 27,1-30 g/L

Serum cholesterol level 10.51-13.5 mMol/I.

Edema 2.21-3 points.

Fig. 8. Groups of patients with NS with different activity grades and patterns of the treatment response.

® |%-grade group found to have a mild increase of HIF- anti-oxidant therapeutic interventions in children
lalfa up to 185-195 a.u. proteinuria 3,5-5,5 g/24 h, with NS.
total blood protein 47-53 g/L, alfa2-globulins level ® A detailed understanding of the role of hypoxia in
in blood 20-23 g/L, serum cholesterol level 6-8,5 fibrosis and other kidney cells and the interaction of
mMol/L, edema - 1-1.6 points. hypoxia with other factors influencing progression

® 2" grade group found to have moderate increase opens the door to a variety of novel therapeutic
of HIF-1alfa up to 195,1-205 a.u., proteinuria strategies aimed at preventing or retarding a wide
5,51-8,5 g/24 h, total blood protein 46,9-40 g/L, range of intractable kidney diseases.
alfa2-globulins level in blood 23,1-27 g/L, serum
cholesterol level 8.51-10,5 mMol/L, edema 1.61- Acknowledgment. This work was done with sup-
2.2 points. port from laboratories of Pediatric Clinical Hospital 6

® 3v_grade group found to have pronounced increase and Pediatric Clinical Hospital 7, Bogomolets National
of HIF-lalfa up to 205,1-220 a.u., proteinuria Medical University.
8,51-14 g/24 h, total blood protein 39,9-32 g/L, Conflict of Interest Statement: None declared.
alfa2-globulins level in blood 27,1-30 g/L, serum Authors contribution.
cholesterol level 10.51-13.5 mMol/L, edema 2.21- Burlaka Ie.A.: literature search, study design,
3 points. planning, samples collection, experimental work, data
® Higher HIF-lalfa level appears in children with  apalysis, manuscript writing and submission.
N.S and frequent relapses as compared to the group Mityuryayeva I. O.: literature search, study design,
with rare relapses. planning, data analysis, manuscript writing and submis-
® Increased level of HIF-1alfa in the range 185-205 sion ’ ’
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Abstract. Our study aimed to determine the long-term effects of cinacalcet in hemodialysis patients with
secondary hyperparathyroidism.

Materials and methods. The study was conducted in 2 phases. At Phase 1, a retrospective analysis of data
from 238 outpatient cards of patients treated with hemodialysis on the Kyiv City Center of Nephrology and
Dialysis in 2015-2018 was conducted. According to the inclusion and exclusion criteria, data from 93 patients
who made up the historical observation group were selected for further analysis In Phase 2, a prospective
cohort study lasting 18 months was conducted. The study included 82 hemodialysis patients treated on the
Kyiv City Center of Nephrology and Dialysis in the period from 2019 to 2021. These patients were the main
observation group. Patients of the main group were prescribed cinacalcet for the correction of secondary
hyperparathyroidism. The primary endpoint of the study was death from any cause, surrogates - deaths from
cardiovascular events, fractures, parathyroidectomy.

Results. At the end of the follow-up period, the target PTH level was in 48 (64.9%) of the 74 survived patients
(main group). In another 22 (29.7%) patients the PTH level was >40% lower than the initial level. There were
no significant changes in PTH levels in 4 (5.4%) patients. At the end of treatment, the level of PTH in the main
group was 398 (385; 521.4) pg/ml (p <0.001). The dose of cinacalcet was 60 (30; 90) mg/day.

At patients of the historical group in 18 months observation, the target PTH level was reached in 8 (10.4%)
of the 77 survived patients, in 10 (12.9%) patients the PTH level decreased by more than 40% compared
to baseline, and in 59 (76, 7%) of patients, there were no significant changes in PTH levels. At the end of
treatment, the level of PTH in the historical group was 859.7 (568; 928.9) pg/ml (p> 0.05).

32 (23%) patients reported at least one adverse event (AE) associated with cinacalcet. The stated AEs in
most cases were mild and did not require discontinuation of the drug. During the observation period in the
historical group, the overall mortality rate was more than 1.7 times higher than in the main group, but this
difference was not statistically significant (RR 1.76, 95% CI: 0.796 - 3.905). The cardiovascular mortality
in the historical group was more than 2.4 times higher than in the main group, but this difference was not
statistically significant (RR 2.47, 95% CI: 0.929 - 6.558). In the main group, 4 cases of fractures were
recorded (4.9%). The frequency of fractures in the historical group was 2.4 times higher than in the main
group, but this difference was not statistically significant (RR 2.425, 95% CI: 0.803 - 7.32). The difference
in the frequency of parathyroidectomies was statistically significant in the historical group and was almost 3.3
times higher than in the main group (RR 3.306, 95% CI. 1.143 — 9.565).

Conclusions. The obtained data showed the high efficiency of cinacalcet in the correction of high PTH levels,
as well as a beneficial effect on important clinical consequences.

Key words: secondary hyperparathyroidism, hemodialysis, parathyroid hormone, calcimimetic, cinacalce.
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EdeKTuBHICTD TPHBAJIOr0 3aCTOCYBAHHS IUHOKAJIBLETY Y XBOPHX
Ha XXH V I'/l 3 BTopuHHMM rinepnapaTupeo3om:
IIpocneKkTuBHE AOCHIIKEHHS 3 iCTOPUYHUM KOHTPOJIEM

lepxaBHa yctaHoBa «IHcTUTYT Hedponorii HAMH Vkpainns, M. Knis, Ykpaina
2KHIT «KuiBcbKHiT MiCBKHIT LIEHTP HedpoJtorii Ta giamizy», M. Kuis, Ykpaina
SHarioHaJIpHUIT iHCTUTYT OXOpOHM 310poB’st Ykpainu iM I1.JI.Iymnumka,
Kadenpa opronenii i tpaBmaTosorii Ne2, M. KniB, Ykpaina

Pe3tome. Memoro nawoi pobomu 6yn0 eusnauumu 00620cmpoxosi epekmu NPULOMY YUHAKAAbYEMY Y 2eMo0ia-
NIBHUX NAYIERMIB 3 BMOPUHHUM 2iNepnapamupeo3om.

Mamepiaru ma memodu. Jocrioncenns 6yno nposedeno 6 2 emanu. Ha 1 emani npogoouscs pempocheKmugHuii
aHaniz danux 238 ambyramopHux kapm xeopux, ki aiKyeaaucs eemoodianrizom Ha 6asi Kuigcbkoeo micokoeo yeHmpy He-
@ponoeii ma dianizy 6 2015-2018 pp. 3eiono kpumepiie exaroueHHs GUKAIOYeHHs 6Y10 8idiOpaH0 0451 NOOAABULO20 AHANIZY
dani 93 xeopux, aki ckaasu icmopuuny epyny cnocmepescents. Ha 2 emani 6yn0 npogedeno npocnekmuene KoeopmHe
docaioncennss mpueanicmio 18 mic. Y docaioncenus 6yn0 exaroueno 82 eemodianiznux nayicuma, AKi OmMpumyeanu AiKy-
eanns Ha 6a3i KHII «Kuigcokuii micokuil yenmp neghponoeii ma dianizy 6 nepioo 3 2019 no 2021 pp. Lli xeopi ckranu
OCHOBHY epyny cnocmepedxcents. Xeopum ocnoernoi epynu oas kopexyii BITIT npusuauanu yunakansyem. Ilepsunroio
KiHUegorw moukow docaidxcerts 6yaa cmepms 8i0 6y0b-aK0I NPUMUHU, CYPOLAMHUMU — BUNAOKU cMepmi 8i0 cepueso-
cyOuHHUX nodiil, nepeaomu, napamupeoidexmomii.

Pezyavmamu. B kinyi nepiody cnocmepexcens yinvosuii pieens IITT 0y y 48 (64,9%) 3 74 nauyicumie, sxi 3aau-
wunucs wcueumu (ocrosna epyna). lle y 22 (29,7%) nayicumie pigenv IITT 6ye nusxcuum na >40% nopisHsaro 3 nouam-
Koeum pignem. Y 4 (5,4%) nauicumie cymmeesux smin 6 piensx IITI ne 6yn0. B kinyi aikyeanns pieens [T ¢ ocrosHiil
epyni cmanosue 398 (385; 521,4) ne/ma (p<0,001). Hoza yunarxasvyemy cmanosunsa 60 (30; 90) me/0006y.

Y xeopux icmopuunoi epynu uepes 18 mic. cnocmepexcens yinvoguii pieens ITI 6ys docsenymuii y 8 (10,4%) 3
77 nayienmie, axi saauwuaucs wcusumu, y 10 (12,9%) nauicumis pieenv IITI 3nuzuscs binvw Hixe na 40% nopisHsano
3 euxionum pienem, a 'y 59 (76,7%) nauyicumie cymmesux 3min 6 pieusx I TI ne 6yno. B kinyi aikyeannus picens IITT ¢
icmopuuHiii epyni cmanosus 8§59,7 (568; 928,9) ne/ma (p>0,05).

32 (23%) xeopux nosidomuiu npunaimui npo o0une Hebaxcane seuwi (HA), nog’azane 3 nputiomom yunaxanvye-
my. Koncmamoeani HA 6 binvuiocmi eunadkie manu neeky cmynino upaxceHocmi ma He nompebysanu 6ioOMiHu npena-
pamy. 3a nepiod cnocmepesiceHHs 8 icMOopu4Hil epyni pisens 3aeanvhoi cmepmuocmi 6y Ginv Hixc 6 1,7 pazie euwum,
HIJIC 8 OCHOBHII epyni, 00HAK Us pi3HuUsA He Oyra cmamucmuyto 3uauyuoro (RR 1,76, 95% J1: 0,796 — 3,905). Ilpu
UbOMY cepuedo-cyOUHHA CMePMHICMb 8 icmopu4Hill epyni 6yaa binvuwt Hide 6 2,4 paszu uujoro, Hidc 8 OCHOBHILL epyni, 00-
HaK ys piznuys ve Oyna cmamucmuuno suauyuoro (RR 2,47, 95% J1: 0,929 — 6,558). YV ocnosniii epyni 3agpixcosarno 4
sunaodku nepenomie (4,9%). [lpu uvomy 6 icmopuuniii epyni yacmoma nepenomie oy1a 6 2,4 pazu euwa, Hixc  OCHOBHIL
epyni, 00HaK us pizHuysa He Oyaa cmamucmuyro snauyuioio (RR 2,425, 95% J1: 0,803 — 7,32). Piznuusa ¢ wacmomi
napamupeoidekmomii 6yaa cmamucmuyHo 3HaYywjoro i 8 icmopuuniii epyni 6oHa oysa maiixce 6 3,3 pasu euwa, Hixc 8
ocHosHiti epyni (RR 3,306, 95% J1: 1,143 — 9,565).

Bucnosku. Ompumani 0ani nokaszanu eUcoKy egpexmusHicmos yunaxasvuyemy 6 Kopekuii eucoxux pisnie IITI, a
MaKoxc CRPUAMAUBULL NAUB HA BANCAUBE KAIHIMHI HACAIOKU.

KiouoBi ciioBa: emopunnuii 2inepnapamupeos, 2emodianiz, napamupeoionuii 20pMoH, KAAbUUMIMEMuK, YuHa-
Kanvyem.

Bceryn. Bropunuuii rinepnapatupeos (BITIT) -
XPOHIYHE 3aXBOPIOBAHHS, SIKE XapaKTePU3YEThCs Hal-
MipHOI0 cekpelieto nmapatupeoinHoro ropmony (I1TI)
BHACJiJOK KoMmeHcaTopHoi rimeppyukuii T3, mo
PO3BUBAETHCS MPU TPUBAJIil rinmokanbLiemii, nediuuTi

Jlobona Onena MukoaaiBHa
doctor_yelena@ukr.net

BiTamiHy D i / abo rinepdocdateMii pi3HOTrO reHesy.
B ocHoBHOMY 3axBOploBaHHSI OOYMOBJEHO TimepIi-
nasiero oinbiune oxniei M3 [1]. Bei wi craHu MaooTh
Miclle MpU XpOHiuHii XxBopoOi Hupok (XXH), sgka €
HaMOiAbII 4YacTo MNpuuuHOIO po3Butky BITIT. ¥V
Mipy nporpecyBaHHs1 XXH migBuileHi KOHLIEHTpaLlii
IITT B cupoBarTili KpOBi MPU3BOASTH 10 BUCOKOOOMiH-
HUMX 3aXBOPIOBaHb KiCTOK, A0 Kaibuudikallii cyiuH B
YCbOMY OpraHi3Mi i KJIanaHiB ceplis, IepeoMiB KiCTOK
i MiIBUIIEHHIO PU3MKY 3arajbHOi i CeplLeBO-CYAUH-
HOI cMepTHOCTI [2-5]. OcKiJIbKY BeJeHHS NaLi€HTIB 3
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yeksanHeHHssMU BITIT € BaxXKuM KJTiHIYHUM 3aBAaH-
HSIM, PaHHS AiarHOCTHKA i MpaBUJIbHE JIIKYBaHHS XBO-
pux Ha paHHix ctafisgx XXH y 6araro pa3iB 3MOXyTb
3MEHIIUTU PU3UK YCKIIATHEHD i BiICOTOK CMEPTHOCTI B
JaHii momysiii mauieHTiB. [Ticag BiTKpUTTS KabLiii-
yytiausoro peuentopa (KYUP, CaSR), gk nepBuHHOrO
peryasitopa cuHTe3y i cekpeii [1TI, cTaio MOXJIMBUM
CTBOPEHHSI HOBOTO KJIaCy MpernapariB JJisl JiKyBaHHS
BITIT. BimnMiHHOIO OCOOJMBICTIO KaJIbIMMIMETIiKiB
BiI mpenapartiB BiTaMiHy D € iX 30aTHICTh OMHOYACHO
3HMXyBaTu KoHueHTpalii I1TI, kaneuito i pochopy
KpoBi [6, 7]. Tlepiium MpencTaBHUKOM KaJblliMiMe-
TiKOB € IMHAKAJIbLET - MEePOPATbHUN aTOCTEPUIHUN
MOAYJISITOP, SIKW B3aEMOJI€ 3 TpaHCMEMOpPaHHOIO
ninssHkoro KYP, migBulllye 4yTJuBICTH pelienTopa
IO TO3aKJIITUHHOTO KAaJIbLil0 i MOCUIIOE CUTHAJbHY
TPaHCAYKIIiO, TUM camMuM 3HuXKyloe cunrtes [1TI [8,
9]. OCHOBHMM TOKAa3aHHSM IJIsl TIPU3HAYEHHS TIpe-
napary € BI'TIT y mauientiB 3 XXH-Vcranii, ski Ji-
KytoTbcs remopianizom (I'J1). YucneHHi pocmimxkeHHS
MPOJEMOHCTPYBAJH, IO NPU3HAYEHHS IMHAKATBLETY
3a0e3rneuye 3HAYHE TMOJIMIIEHHS KOHTPOJIIO DPiBHIB
IITT, docdopy i Kanpllito, TAKOX 3HUXKYE KiIbKICTh
mapaTtupeoinektomiit [10]. LluHakanpler 6yB mepumm
KaJbLIUMIMETUKOM, CXBAJIEHUM JIJTSI KJIiIHIYHOTO 3aCTO-
cyBaHH4. [ToHan 15 pokiB miciasg MOro cMHTE3yBaHHS
OyJ10 MOKAa3aHo, 110 [IUHAKABLET e(PEKTUBHO 3HUXKYE
piBeHb IITT Ta mokpaurye 6ioXiMiYHUIA KOHTPOJIb Mi-
HepaJbHUX Ta KiCTKOBUX MOPYUIEHb y MAL€EHTIB, SKi
gikyotbess L. Tpu paHOIOMi30BaHUX KOHTPOJIbOBA-
HUX NOCJiIXKE€HHS MpOaHali3yBalud BIUIUB JIiKYBaHHS
LIMHAKAJIbLIETOM Ha BaXKi KJIiHiYHI pe3yabTaTH, Taki
SIK KaJbLIMHO3 CYAWH, TiCTOJIOTISI KiCTOK, CepLeBO-Cy-
JIVUHHA CMEPTHICTh Ta 3aXBOploBaHicThb. OOHAK ocTa-
TOYHU BUCHOBOK MPO BIUIUB [IUHAKAJIBIETY HA BaXKi
Hacmiagku BITIT 3anumaerbcs Heyrounenum [11]. 3a-
CTOCYBaHHS IMHAKAIBLETY i MOXJIMBICTh al€KBATHOTO
TUTPYBAHHS N03U MpenapaTy 0OMeXeHi HOoro TakuMu
HebaxXaHMMHU SIBULIAMU, SIK HyAOTa, OJI0BOTa, Hia-
pest [12]. OnHi€ro 3 TPUYKUH PO3BUTKY TUCTIETICUIHUX
YCKJIaJHEHb BBaXalOTh YIMOBITbHEHE CHOPOXHEHHS
IIJIYHKa Ha TJIi Tepamnii, KOpOTKUU nepion HalliBBUBe-
JEHHS IMHAKAIBLETY i BUPaXeHi 3MiHUA MOT0 KOHIIEH-
Tpallil MiX BBEI€HHSIMU.

MeTa poOOTH: BUSHAYNTH JOBIOCTPOKOBI e(heKTH
MpUioOMYy HMHAKAIBLETY Y TeMOiali3HUX MAalli€EHTIB 3
BTOPUHHUM TillEPIIapaTUPEO30M.

Marepiaam Ta Metoam: JlociniaxeHHs OyJI0 BU-
koHaHO B pamkax HJ/IP «BuBYMTH mMaToreHeTUYHi
MeXaHi3Mu (HOpMYBaHHSI KOMOPOiITHOCTI Y XBOpUX Ha
XXH V] cranii», nepxaBHUN peecTpalliiHUl HOMep:
0119U000001.

JocnigxeHHs1 0yJio nmpoBeneHo B 2 etanu. Ha 1
eTani MPOBOAMBCS PETPOCIMEKTUBHUU aHaji3 JaHUX
238 aMOyJIaTOPHUX KapT XBOPUX, SIKi JTiIKYBAJIUCS T€MO-
nianizoM Ha 6a3i KuiBCbKOro MicbKOro HaykKoBO-TIpakK-
TUYHOTO UEHTPY HedpoJsorii Ta miamizy B 2015-2018
pp. 3rifHO KPUTEPiiB BKIIOUYEHHSI BUKIIOYEHHS OyJ0
BifiOpaHO IJs1 TOJANBIIOr0 aHalidy gaHi 93 XBopux,

SIKi CKJIAJIW iCTOPUYHY IpyIy criocTepexxeHHs. Kpute-
pisiIMU BKJIIOYEHHSI XBOPUX Y PETPOCIEKTUBHE MOCIIi-
JKeHHsI Oyau: Bik moHan 18 pokiB, HasiBHicTh, BI'TIT
3 cupoBaTkoBoto koHieHTpauieto [TTI monax 500 nir/
MJI, JTiIKyBaHHS reMmojiaiizoM > 3-x MicsiiB. Kpurte-
pisIMU BUKJTIOUEHHSI BBAXaJMCh: HE3roAa MallieHTa Ha
y4acTh B IOCJiIKEHHi, Bik <18 poKiB, TPUBAIICTb Te-
Mofiani3y < 3 MicsuiB, TOCTpi NOPYLIEHHS MO3KOBO-
ro Ta KOpPOHApHOI'0 KPOBOOOIry B aHaMHe3i, XpOHiuHa
cepuesa HenoctaTtHicTh [I1-1V dyHKUiOHaNIBHOTO Ka-
cy (3a knacugikauiero NYHA), piBeHb reMorio0iHy
< 70 r/n, indopmalis mpo rocTpi iHbeKIIiitHI mpole-
cUu Oyab-SIKOi €TioJIorii, IiarHOCTOBaHi YPOJOBX 3-X
MiCALIB [0 MOYaTKy aHaji3y, OHKOJIOTiYHi 3aXBOPIO-
BaHHS, TPAHCIUIAHTALlil HUPKU B aHaMHeE3i, rocrtpa
Ta XpOHIYHA MEeYiHKOBAa HEOCTATHICTh, MCUXiYHi PO3-
Jaau. Hamu Oyjio mpoaHasli3oBaHO 3MiHM OCHOBHUX
napameTpiB ¢ocdop-KaablieBoro ooMiHy (docdop,
kanbliii, [1TT) npotdrom 18 mic. — naHi aHani3u BU-
3HaYaIuCs KOXHi 3 Mic. Takox aHasi3yBajucs 3arajib-
Ha Ta CepLeBO-CyAMHHA CMEPTHICTh, KiIbKICTh Mepe-
JIOMiB Ta MapaTUpPOINeKTOMili 3a Leil mepios.

Ha 2 ertani Oysio mpoBeneHO MPOCHEKTUBHE KO-
TOpTHE AOCHiIXeHHs1 TpuBajicTio 18 mic. ¥ mocii-
JIXKEHHS OyJIo BKJIOUEHO 82 remMofialli3HUX MallieHTa,
SIKi OTpUMYBasu JiKyBaHHs Ha 6a3i KHII «KuiBchkuit
MiCbKMI LEeHTp HedpoJIorii Ta Aianisy», sKe € KIIiHiY-
Holo 6a3olo Biadiny edepeHTHUX TexHojorii Y «IH
HAMH», B nepioa 3 2019 o 2021 pp. Yci 82 naiieH-
™ mianucanu [HpopmoBaHy 3romy Ha yyacTb y JO-
crimkeHHi. [IpoTokon mocuimxeHHsT OyB CXBaJeHUN
JIOKaJIbHOIO €TUYHOI0 KoMicielo Y «IHcTuTyT He-
dponorii HAMH Ykpainu». KputepisiMu BKIIIOUEHHS
XBOPUX Y NOCJiKEHHS Oy/uv: Bik moHan 18 pokiB, Ha-
sBHicTb BI'TIT 3 cupoBaTkoBolo KoHLeHTpawieto ITTT
noHan 500 rr/mi, ane He O6inbine HixX 1000 nr/mut, Ji-
KyBaHHS reMofiajizoM > 3-X MicsliB, 3MOra 10 aaeK-
BaTHOI cmiBmpali B mpoueci nochimkeHHs. Kpurtepii
BUKJIIOUEHHS Oynau, K i B ictopuyHiit rpuymi. Li 82
XBOPUX CKJIaJIu OCHOBHY rpymy. Bci 82 nmanienTu mia-
nucanu [HhopMOBaHy 3rofly Ha y4acTh y JOCJiI>KEHHi.
ITpoTokon mociimxeHHs1 OyB CXBaJEHUI JIOKAJIbHOIO
eTudHolo koMiciew Y «IHcturyt Hedponorii HAMH
VYkpainu». Y BCix XBOPUX OCHOBHOT IPYIHU ITiCJISI BKJIIO-
YEHHS B JOCiIXEHHS MPOBeleHa OlLliHKa pe3yJIbTaTiB
J1abOpaTOPHOro OOCTEXEHHSI 3 BU3HAUYEHHSIM CHUPO-
BaTKOBUX PiBHiB Kaubllito, ¢hochopy ta I[ITT. XBopum
ocHOBHOI rpynu ajns kopekuii BITIT npusHavanu uu-
HakajbleT. [ToyaTkoBa 103a IMHAKAIbLIETY CTAHOBUJIA
30 mr 1 pa3 Ha noOy. TUTpyBaHHS 103U LIMHAKAJIbLETY
npoBoauaocs KoxHi 2 TvxHi. LlinboBuit piBeHp ITTT
craHoBuB < 400 nir/mut. TuTpyBaHHS TPOBOIMIIOCS J10
JIocsarHeHHS 1iiboBoro piBHA I1TI abo makcumanbHO1
no3u uuHakanbuetry 180 Mr 1 pa3 Ha g00y. Ilicas go-
ciarHeHHs wLiaboBoro piBHIO IITI jJikyBaHHS Tpoao-
BXYBaJ0Cs B MiATPUMYIOUilt 103i — TOM, 3aBASIKYU SIKilt
BIAJIOCS NOCSATHYTU LiiiboBoro piBHIo ITTT. Jlo mocsr-
HeHH4 1iboBoro piBHIo [ITT abo MakcUMalIbHOI 103U
uuHakanelety BuzHaueHHs IITI cupoBaTku KpoBi
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npoBoauiaocs 1 pa3 Ha 4 TUXHI, KaJlbllil0 CUPOBATKU
KpoBi — 1 pa3 Ha 2 TuxHi. [licas fOCATHEHHS LiTbO-
Boro piBHIO [ITT" a6o MakcuMaibHOL 103U LIMHAKAJb-
ety BusHaueHHs IITI Ta kanblilo cUpoBaTKU KPOBi
npoBoawiocs uoHaiiMmenie 1 pa3 Ha 3 mic. KoHTp-
oJib piBHIB cupoBaTkoBoro ¢docdopy npoBoauscs |
pa3 B 3 Mic. 3a BUXiIHY TOUKY CIIOCTEPEXKEHHS XBOPUX
OCHOBHOI Ipymnu 0yJ0 B3STO AaTy HiANUCaHHS iH(OP-
MOBaHOi 3roau. [IepBUHHOIO KiHIIEBOIO TOYKOIO A0-
cllilkeHHs Oyyia cMepTh Bif Oyab-IKOi MPUYUHU, CY-
pOTaTHUMU — BUIAJKUA CMEPTI Bill CepLEBO-CYIUHHUX
MO/iil, MepesoMiB, MapaTUPEOINEKTOMI.

byso mpoBeaeHO MOpPIBHSHHS MapaMeTpiB ¢oc-
(op-kanbuieBoro oo6MiHy (ocdopy, Kaiblito, ma-
paTrOpMOHY), MOKAa3HUKIB 3arajibHOi Ta CEPLIEBO-CY-
JTUHHOI CMEPTHOCTI, a TAKOX YacTOTU MEPeoMiB Ta
MapaTUPOIAEKTOMIil B iCTOPUYHI Ta OCHOBHI Irpymnax.

XBOpi 000X IrpyIl OTPUMYBAIM JiKyBaHHS CE€aHCa-
MU TeMoJiai3y He MeHlle 3 pa3iB Ha TUXaeHb. [Ipo-
BOIMJIACS KOpEKIliss aHemil (rpemapaTd epUTporoe-
TUHIB, 3aJi3a, QOJiEBOI KMCIOTH 3a ITOKa3aMu), apTe-
pianbHOI rinepTeHsii, 3a MoKa3aMu BUKOPUCTOBYBAIU
docdaT3p’sa3yloui npenapatu (ceBejamep abo Kajab-
LiAMICTKiI TpenapaTh) Ta ajdbdhaKaabUuIoa. XBOpi Ha
LIYKPOBUU AiabGeT AJisl KOHTPOJIIO TIIiKeMii BUKOPUCTO-
BYBaJIU iHCYJIIHOTEPAITilO.

Marepianu nociigkeHHs Oy/v MigAaHi CTATUCTUY -
Hilf 00pOOIIi 3 BAKOPUCTAHHSIM METO/iB MapaMeTpuy-
HOro i HemapaMeTpU4yHOro aHajizy. HakomnuuyeHHs,
KOpUTYBaHHS, cUcTeMaTu3allid BUXiAHOI iHdopmalii
i Bi3yastizalliss OTpUMaHUX PE3YAbTaTiB 3AiCHIOBATUCS
B eJleKTpOoHHUX Tabauisix Microsoft Office Excel 2016.

CTaTUCTUYHUIA aHaJTi3 MPOBOAUBCS 3 BUKOPUCTAHHSAM
nporpamMu STATISTICA 12 (po3pobHuk - StatSoft.
Inc). KinbKiCcHi MOKa3HUKY OLIiHIOBAJIUCS HA TIPEAMET
BiIMOBIAHOCTI HOpPMaJbHOMY PO3MOAiNY, MJISI LbOTO
BUKOpPHUCTOBYBaBcs Kputepiii Konmoroposa-CmupHo-
Ba. OCKiJIbKY PO3MOILJTI OCHOBHOI YACTUHU MapaMeTPiB
OyB BiIMiHHUM Bil HOpPMaJbHOTO, CYKYITHOCTi KiJIbKiC-
HUX MTOKAa3HUKiB OMUCYBAJIUCS 3a TOIMIOMOTOI0 3HAYEHb
MeniaHu (Me) i HUXHBOTO i BEPXHBOTO KBapTUJIEU
(Q1;Q3). HomiHanbHi faHi onucyBaiucs i3 3a3HaYEH-
HSIM a0COJTIOTHUX 3HAYEHb i MPOLEHTHUX YacTok. J1is
MiXTPYOBOIO TOPIiBHSIHHS KiJbKiCHUX JaHUX JBOX
HE3JIeXHUX BUOOPOK CTATUCTUYHY 3HAUYILIiCTh Pi3-
HUILi BCTAHOBJIIOBAIU 3a foromorot U-TecTy 3a MeTo-
noM MaHHa-YiTHi. [TopiBHSIHHS HOMiHaJbHUX AAHUX
MPOBOUIIOCS 3a TonoMoroo Kpurepito y? IlipcoHa, 3
BUIpaBJIeHHSM MeTca Ha Ge3lepepBHICTb MPU YHCIi
CTyMeHiB cBOOOAM, 0 A0opiBHIOE 1. Pi3HU1Is BBaxana-
€S TOCTOBIPHOIO MPU JOCATHYTOMY PiBHi 3HAYUMOCTI P
< 0,05. OuiHky pu3uKy peajizallii MoAil MPOBOAWIN 32
BiporiaHicTio BequuuH BigHocHOro (RR) pu3uky, 3 00-
YUCJAEHHSM iX goBipumx iHtepsaiiB (95% J1). Ouinka
(yHK1i1 BUXKMBAHHS MAalli€EHTIB MPOBOAUIACH 32 METO-
nom Kannana-Meiiepa.

Ilin yac BUKOHAHHS POOOTU MOTPUMAaHi MPUH-
UMY 6i10€TUKU, 3aKOHOAABYUX HOPM Ta BUMOT LIOJ0
MPOBEACHHS 0i10MEIUYHUX TOCITiIKEHD.

Pe3ynbratn podorn. B mocimimkyBaHMX Tpymax
He OyJ0 BUSIBJIEHO CTAaTUCTUYHO 3HAYYLIOl Pi3HUII
3a BiKOM, CTaTTIO, Ho3oJyorielo XXH, TpuBajicTio Ta
afgekBaTHicTioO [/[, 3aJMIIKOBOIO (DYyHKII€I0 HUPOK
(Tabn. 1)

Tabauys 1
Xapakrepuctuka xsopux Ha XXH V /I B rpynax nopiBHsHHSA
T C— OCH?::Z 2r;)yna ICTolzlllngas;pyna 0
ITpuauna XXH
[romepymonedput n (%) 37 (45,1) 44 (47,3) >0,05
Lykposuii giabet n (%) 30 (36,5) 30 (32,3) >0,05
rl;Ii(;J;)oHe(bpnT (B T.4. Ha TJIi MOJTiKiCTO3HOI XBOPOOM HUPOK) 10 (12,2) 15 (16,1) >0,05
IHmmi ypaxkernst n (%) 5(6,2) 4 (4,3) >0,05
JemorpadiuHi moKa3HUKH
Bik, poku 57 (47,65) 57 (46;65) >0,05
YorosikiB n (%) 45 (54,8) 59 (63,4) >0,05
1‘11121%;0 MalLi€HTIB BiKoM > 60 pokiB 32 (39) 24(25.8) >0,05
Jiamiz-acomniiioBaHi NOKa3HUKH
Tpusanicts nikyBanHst I'], mic. 38,5 (23;78) 34 (22;64) >0,05
Anypist, (n/%) 62 (75,6) 59 (63.4) >0,05
eKt/V 1,39 (1,32;1,44) 1,38 (1,29;1,42) >0,05
Yuco mauieHTiB 3 eKt/V > 1,2 (n/%) 80 (97,6) 90 (96,8) >0,05
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Ho moyatky JiikyBaHHS piBeHb [ITI B OCHOBHil
rpyri ctaHoBuB 844,2 (697,9; 909) rir/mi. Yepe3 6 mic.
Mmicasl MoYaTKy JIiKyBaHHSI LIMHAKAJIbLIETOM LiJbOBUM
piBenb T1TT 6yB nocsirhytuii y 35 (42,7%) maiieHTiB
(ocHoBHa rpyma). Ile y 40 (48,9%) nalieHTiB piBeHb
IITT 3um3uBcs 6iab HixX Ha 40%. Y 7 (8,4%) nalieH-
TiB cyTTeBUX 3MiH B piBHsX [ITT He Oyno. Jlo3a niuHa-
KajbuLety ctaHoBwia 60 (30; 90) Mr/oo0y.

Mo nouartky yikyBaHHs piBeHb [ITT B icTopuuHiii
rpymi craHoBuB 860 (673,6; 923,4) nir/mia. Y xBopux
icropuuHOi rpynu 4depe3 6 MiC. CIIOCTEPEXEHHS Lii-
nboBuii piBeHb [1TI 6yB nocsirnytuii y 6 (6,5%) narti-
eHtiB, y 10 (10,8%) nauientis pisenb [T 3Hu3uUBCS
6inpm Hix Ha 40%, a'y 77 (82,7%) nanieHTiB CYTTEBUX
3MiH B piBHsx [ITT He Gyno.

B kiH1i mepiony cnocTepeXeHHs LiJIbOBUI PiBEHb
IITT 6yB y 48 (64,9%) 3 74 MallieHTIB, SIKi 3aJTUILATIUCS
sxuBUMU (ocHOBHA Tpyma). Llle y 22 (29,7%) nauieHTiB
piBeHb I1TT 6yB HykunM >40% TOPIBHSIHO 3 TIOYATKO-

IITT, or/ma
1100

BUM piBHeM. Y 4 (5,4%) Nalli€HTiB CYTTEBUX 3MiH B PiBHSIX
ITTT He 6yno. B kiHui aikyBaHHs piBeHb IITT B ocHO-
BHilt rpymi ctanoBuB 398 (385; 521,4) nr/mi (p<0,001).
JHosa uuHakanblery craHoBuia 60 (30; 90) mr/no0y.

YV xBopuX icTOpUYHOI rpynu yepe3 18 wic. cmo-
crepexeHHs1 HinboBUid piBeHb IITI OyB mocsarHyTuii
y 8 (10,4%) 3 77 mauieHTiB, SKi 3aMMIIUINACS KUBU-
Mu, y 10 (12,9%) nauientiB pisenp INTI 3Hu3uBCS
6inbI HiX Ha 40% TOPIBHSIHO 3 BUXiTHUM piBHEM, a
y 59 (76,7%) nauieHTiB CyTTEBUX 3MiH B piBHsX [1TT
He 6yso. B kiHui sikyBaHHs piBeHb [ITT B icTopuuHiii
rpymi ctaHoBuB 859,7 (568; 928,9) rir/ma (p>0,05).

Jwunamika nokaszHukiB IITI B ocHOBHili Ta icTo-
PpUYHIi rpyni nogaHa Ha puc. 1.

JIlnHaMmika TMOKa3HMKiIiB CHMPOBATKOBUX (dochopy
Ta KaJjbllito OyJia HaCTyNmHO. B OCHOBHIii rpy1ii piBeHb
KaJIbllil0 CUpOBATKU KpOBi 3HU3UBCA 3 2,3 (2,2; 2,4) no
2,2 (2,1; 2,3) mmonas/n (p<0,05), B icropuuniit — 3 2,4
(2,2;2,43) 10 2,3 (2,2; 2,4) mmoinn/11 (p>0,05) (puc. 2).

1000
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200

NoYaTOK CMOCTEPEXEHHS!
yepes 6 mic.

yepes 12 wmic.

yepe3 18 wmic.

*p = 0,61 MbK OCHOBHOIO Ta iICTOPHYHOIO TPyIHaMu
**p <0,001 Mi>k OCHOBHOIO Ta iICTOPUYHOIO TPyIIaMH

]

icTOpUYHa Tpyna

=
OCHOBHA Ipyna

Median;
Box:25%-75%;
Whisker: Min-Max

Puc. 1. lunamika nokasHukiB [1TT" B ocHOBHilf Ta icTopuuHiii rpymnax.

Kasbwiii, MMOJIB/1
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2,8
2,6
2,4
2.2

2,0

1,8

[IOYaTOK CIIOCTEPEIKCHHS
yepes 6 mic.

gepes 12 mic.

yepe3 18 mic.

*p > 0,05 Mi’ OCHOBHOIO Ta iCTOPUYHOIO IrpyIiaMmu
**p <0,001 Mik OCHOBHOIO Ta iCTOPHYHOIO TPYITAMH

icTOpHUYHa rpyna

=
OCHOBHa IpyIa

Median;
Box:25%-75%;
Whisker: Min-Max

Puc. 2. JlmHamika ITOKa3HUKIB KaJIblIif0 CHPOBAaTKU KPOBi B OCHOBHIl Ta iCTOpMYHIi1 rpymax.
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B ocHOBHill rpyni piBeHb CHPOBATKOBOTrO (hoc-
¢opy 3Hu3uBc 3 2,15 (1,79; 2,24) no 1,51 (1,35; 1,75)
MMoutb/71 (p<0,05), B ictopuuniit — 3 1,99 (1,67; 2,24)
oo 1,78 (1,57; 1,94) mmons/n (p<0,05) (puc. 3). B

docdop, MMOIIB/IT
2,8

OCHOBHili rpyIi 3HUXeHHS docdopy Oyyio Oinbll BU-
PaXEeHUM, a PI3HULIS MiXX MOKa3HUKOM CUPOBAaTKOBOTO
dochopy B OCHOBHIli Ta iCTOpPUYHIl rpymnax € CTaTUC-
TUYHO 3HAYYIIO0.

2,6
2.4
2,2
2,0
1,8
1,6
1,4 l

12

1,0
[OYATOK CIOCTEPEIKEHHS
uepes 6 mic.

uepes 12 mic.

uepes 18 mic.

*p = 0,36 Mbk OCHOBHOIO Ta iCTOPHYHOIO IpyHaMu
**p <0,001 Mi>k OCHOBHOIO Ta iCTOPUYHOIO IPyIIaMu

=

icropuyHa rpymna

|
OCHOBHa Ipyma

Median;
Box:25%-75%;
‘Whisker: Min-Max

Puc. 3. Jlunamika rmokasHukiB pocopy CUpOBaTKM KPOBi B OCHOBHill Ta iCTOpUYHIif rpymax.

32 (23%) xBOpHX IOBiIOMMIM IMPUHAKMHI PO
omHe HebOaxaHe sBumi (H), mos’si3ane 3 mpuitomoM
uuHakaneluety. [1pu nbomy yactrora HA He 3anexa-
Jla Big go3u mpenapary. Hymora BuHUKIa y 8 XBOpuX
(9,7%), 6mosota — 3 (3,7%), niapes - y 5 (6,1%) xBo-
pux. byin mooauHOKI MOBiZOMJIEHHSI PO TOJOBHUM
0inb, emi30Au TiMmoTeH3ii, M’SI30Bi cynoMU, Oilb y KiH-
miBkax. bedcumnTomHa rinmokanblieMis Oyna 3apee-
crpoBaHa y 32 (39%) xBOpHX, CUMIITOMHA TilTOKAJIbLIi-

eMist — y 4 xBopux (4,9%). KoncraroBani Hf B 6isib-
1IOCTi BUMAAKIB Majy JIETKY CTYITiHb BUPaXXEHOCTi Ta
He moTpebyBanu BiaMiHM npenapaty. CUMOTOMHY Ti-
MOKaIbLIEMIiIO JIiIKyBalu TIpernapaTaMy Kajbllilo, alb-
(hakanpMoONy Ta TUMYACOBMM 3MEHIICHHSM 103U
IUHAKAJIbILIETY.

AHaJi3 KiHIEBUX TOYOK IOCIiIKEHHSI KOHCTa-
TyBaB CYTTEBiI BiIMiHHOCTI B TrpyIax ITOPiBHSHHS
(Tabm. 2).

Tabauysa 2

Kainiuni HacJiaku, mo 3apeectpoBani npotarom 18-tu micsis y xsopux Ha XXHYV /I ct.
3aJ1€2KHO BiJl TAKTHKH JiKyBaHHs BI'TIT

I'pynu xBopux
Kuniniyni HacJtiaku OcHoBHa rpyna (n=82) Icropuyna rpyna (n=93)
n (%) n (%)

Bunanku cmepri 8(9,8%) 16 (17,2%)
x2=2,04,p=0,15

CC cMepTh 5(6,1%) | 14 (15,1%)
x2=3,61,p=0,06

TlepesioM KicToK 4 (4,9%) | 11 (11,8%)
x2=2,67,p=0,1

ITapatupeoinekromii 4 (4,9%) | 15 (16,1%)
=5,7,p=0,017

3a mepioa CHOCTEepexXeHHS B iCTOPWUYHINA TpyIi
piBEHb 3arajibHOi CMEPTHOCTI OyB OinblI HiXk B 1,7 pa3iB
BUILIMM, HiXX B OCHOBHili Tpymi, OgHaK LSl Pi3HULS
He Oyna craructuyHo 3Hauymolo (RR 1,76, 95% MI:
0,796 3,905). Ilpu uboMy cepleBO-CyIMHHA
CMEPTHICTh B ICTOpPUYHIN rpymi Oyma OinblI Hix

B 2,4 pa3u BULIOK, HiXK B OCHOBHili TpyIli, OAHaK
LS pi3HULA He Oyna cratucTUyHO 3Hauyiow (RR
2,47, 95% J1: 0,929 — 6,558). AHai3 BUXKMBaHHS He
MOKAa3aB CTATUCTUYHO 3HAYYIIOI BIIMiHHOCTI Y XBOPUX
OCHOBHOI Ta icTOpMYHOI Ipy1 (puc. 4).
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Puc. 4. BizkuBaHiCTh MalliEHTIB OCHOBHOI Ta iCTOPUYHOI TPYTI 3a TIepiof criocTepekeHHs 18 Mic.

3a nepion cnoctepexeHHs (18 Mic.) Oyno y ocHo-
BHill rpymi 3adikcoBaHo 4 BUNIaAKU niepeaomis (4,9%).
Ilpu uboMy B iCTOPMYHINA TpyIi YacToTa MEPEOMiB
OyJna B 2,4 pa3u Bullla, HiXK B OCHOBHIl Tpy1li, OAHAK LSl
pi3HUILIA He Oyja cTaTUCTUYHO 3Hauyiow (RR 2,425,
95% Al: 0,803 — 7,32).

CTaTUCTUYHO 3HAUYIIO0 BUSIBUJACS Di3HULS B
YaCcTOTi NapaTUPOINEKTOMIilA: B iCTOPUYHIN IpyIi BOHA
Oyna maitke B 3,3 pasu BMIIA, Hixk B OCHOBHill rpymi
(RR 3,306, 95% J1: 1,143 — 9,565) (puc. 5).
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Puc. 5. YacroTa napaTMpoiaeKToMili B OCHOBHIH Ta iCTOpMYHill rpymnax.
OOroBopeHnsi. BropuHHWMiI rinmepraparupeos

(BI'TIT) — yacre Ta cepiio3He YCKIaTHEHHS XPOHIIHOI
xBopobu HHMpoK (XXH) y miamizHMX mamieHTiB, siKe
ACOLIIIOETbCSI 3 HU3KOI HEraTMBHMX HACJiIKiB:
MiABUILEHOI0 YacTOTOIO IIepPejOMiB, 3HUXKEHHSIM
SIKOCTi KMTTS, NiABUILIEHMM PU3MKOM 3arajbHOl Ta
cepleBo-cyauHHOoI cMepTHOCcTi [13, 14].

3rigHo 3 KiIiHiYHUMHM peKoMeHpauigsmu Kid-
ney Disease Improving Global Outcomes (KDIGO) 3
MiHepaJlbHO-KICTKOBMX IOpyileHb mpu XXH, nepedir
BI'TIT y pianizHux nauieHTiB 3 XXH KOHTpOJIIOETHCS
JIETUIHUMHU OOMEXeHHSIMM 3a BMicToM docdopy Ta
dbapmaxkoTeparrieio (pochar-3HIKYBaIbHI IIpeIrapaTu,
nepopajibHi abo MmapeHTepalibHI mperiapaTu BiTaMiHY
D, kanbuimimetukn) [15].
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B Hamriit po6oti mu Brepiie B YKpaiHi npoaHari-
3yBaJIU BILUIUB 18-MiCIYHOTO MpUIlOMYy LIMHAKATIBLETY
Ha niepe6ir BI'TIT y reMogiani3HUX XBOpUX.

Cnig 3a3HaYUTH, WO OiNBLIICTb AOCTIAXKEHD, TPO-
BEIEHUX y CBiTi aHai3yBaIu €(heKTUBHICTh IMHAKAJIb-
LIETY TiApOXJIOpUAY 3a OUIbII KOPOTKi MPOMIiXKU Yacy
(mo 12 mic.). laHi HalIOro AOCiAKEHHS IoKa3au, 110
B KiHIli Mepioly CriocTepexXeHHs LiaboBuii piBeHb [TTT
OyB HoCArHyTUit 64,9% mnalieHTiB OCHOBHOI IpyIu, a B
icTopuuHiii rpyni yepe3 18 Mic. cmocTepekeHHS LiTbo-
Buit piedb [1TT 6yB mocarnytuii aunie y 10,4% mna-
wieHTiB. Lle kopestoe 3 naHUMU A0CHiAXeHHs Jacques
Rottembourg 3i cniBaBropamu [12]. B upomy moci-
JIKEHHi TPOBOAMIIACS PETPOCIIEKTUBHA OlliHKa MoKa3-
HUKiB MiHEPaJIbHOTO OOMiHY y reMOAiali3HUX XBOPUX
3 BI'TIT, sxi gikyBanucs MHAKaJIbLETOM. AHali3 0X0-
mnoBaB nepiog Mixk 2005 ta 2015 pokamMu, BUBYAIUCS
naHi 1268 mauieHTiB, sIKi JiKyBajaucst y ceMu ¢paH-
LIY3bKHUX LIEHTpax reMofiani3y. TpuBajiicThb cocTepe-
xXeHHs 21 = 12 micauiB. JJaHe qociiakeHHs MoKa3ano
MoaiOHI pe3yJbTaTH: Ha KiHelb HOCIiakeHHs 58,9%
XBOPHUX Majy KOHTpoJiboBaHUi cepenHiil ITTT 304 +
158 ir/mi i 41,1% HekontponboBauuit BITIT. ABTopu
3BepTaloTh yBary, mo piBeHb IITT 3anuiiaBcs Buco-
KUM Ta He 10CSITaB PEKOMEHJ0BAHOIO y XBOPUX 3 BaX-
kuM BI'TIT Ta 3a BiACYTHOCTi TOTpMMaHHSI peKOMEH-
Jauiit jJikapsi, HU3bKiii KOMITJIAEHTHOCTI MalLli€HTiB, a
TaKOX Malli€eHTiB Oibll Mosoaworo Biky. OTpumaHi
pe3yabTaTu TOBOPSITh MPO MOLIIbHICTb OifbIll pAHHbO-
ro nouatky jaikyBaHHss BITIT. EdekTuBHicTh HUHa-
kanbleTy npu JikyBaHHi BI'TIT nponemoHcTpoBaHa i
B iHIIMX pociimkeHHsx [16].

Hagpnicte BI'TIT acouitoeTbest 3 Kanblidikalli-
€10 CYIWH, CEpLIEBO-CYAUHHOIO 3aXBOPIOBAHICTIO Ta
CMEpPTHICTIO BiJ yCiXx MpUYMH, 3 MepeJoMaMU KiCTOK
Ta mapatupeoinekromissmu. Ilicasa movyaTky JikyBaHHS
reMojianaizoM, KajablLIMHO3 CYAWH TMporpecye Habarato
LIBUIIE, HiX Yy 3aralibHil monyJnsuii. Ile npu3BoanThb
JTO 30iNbIIIEHHST PU3UKY 3arajibHOI Ta CepLEBO-CYIUH-
HOi cMepTHOCTI [2]. ¥ NpOCIeKTUBHOMY KOTOPTHOMY
nocrimxeHHi HakasiMma Ta iHmi [17] ouiHwiu BIuB
LIMHAKAJIbLETy Ha KadbUM@ikallilo 4epeBHOI aopTu
LIJIIXOM OOYUMCIIEHHS iHAEKCY IUIONI Kambludikarii
aoptu (ACAI) po Ta micias AiKkyBaHHS LIMHAKaJIbLETOM
(-12,0, 12, 24 ta 36 micsiiiB). Cepenni 3HaueHHs1 ACAI
HE 3MEHIIYBIUCS MPOTATOM MEPIOAY CIIOCTEPEKEHHS
(21,4% wa mouatky, 23,9% uepes 12 micauis, 23,7%
yepe3 24 Micsili Ta 24,3% depes 36 MicsiiiB). B Toit xe
yac, Tsuruta et al. [18] nopiBHIOBaIM KanbLudikaiio
kopoHapHoi aptepii (CAC) y rpynax uMHakaiblLeTy (n
= 8) Ta KoHTpoai (n = 60), Ta BU3HAYAIU 3HUXKEHHS
(-0,094/pik) nmokaznuka CAC npu BUKOPUCTaHHI 111~
HakanibleTy, Tofi sk nocuneHHss CAC criocTepiranocs
y KoHTpoJbHii rpymni (+ 0,034/pik). OnHak pe3yiabTa-
T He Oyau cTaTUCTUYHO 3Hauymumu (P = 0,102).

ITinBuilleHHST CUPOBATKOBUX PiBHIB ¢ocdopy,
Kaunblito Ta I[1TT noB’s13aHe 3i CMEPTIO Ta CepLIEBO-CY-
nuHHuMK Hacaigkamu [19, 20]. B po6oti G.A. Block
Ta cniBaBT. [21] mauieHTH, BKIIOYEHI B AJOCIIIXEHHS,

OTPUMYBaJIM BHYTPIlITHBOBEHHY (B/B) Tepariio BiTa-
MiHoM D (cyporat mist giarHoctuku BITIT). 3 19 186
MalieHTiB 5976 oTpUMyBav TAKOX LIMHAKAJIBIIET, Yac
criocTepekeHHsI 6yB 1o 26 Mics1iB. Byso BUsiBieHo, 1o
MOKA3HUKU 3arajbHOI Ta CEpLEBO-CYAUHHOI CMEpT-
HOCTi OyJ1M 3HAYHO HUXXYUMHU Yy TUX, XTO JIiKyBaBCS
LIMHAKAJbLIETOM, MOPiBHSIHO 3 TUMU, XTO HE OTPUMY-
BaB KajbLUMiMeTUK. Y post hoc ananizi Cunningham
et al. [22] Gyau 06’ eaHaHi JaHi PO KJiHIYHI pe3ysib-
tatu yotupbox PKJI 3 ¢da3u. byno nmokaszaHo, 110 Jii-
KYBaHHS [IUHAKAJIBLIETOM MPU3BEJIO A0 3HAUHOTO 3HU-
XKEHHSI pU3UKY ceplieBO-cyanHHOI rocmitanizamii (HR
0,61; 95% 11 0,43—0,86) Ta HE3HAYHOI TEHAEHLIII 10
3MEHIIEHHS 3arajibHoi cMepTHocTi. Lle Ta iHui cno-
CTEpPEXEHHS, a TaKOX MPOCHEKTUBHE MOCIiIXEHHS
EVOLVE [23], B skoMy B3sJ11 ydacTh 3883 maiieHTu
Ha reMofianizi 3 momipuuM ta Baxkum BITIT, mo-
Kaszajiu, 110 LIMHAKaJbLIET 3HUXYBaB PU3UK CMEPTi Ta
CepIO3HUX CepLIeBO-CYAMHHUX MOAil Yy JIITHIX, aje He
MOJIOJIINX, MalieHTiB. B Toit xe yac Palmer SC Ta cmi-
BaB. [24] ony0aikyBaiu MeTa-aHaIi3 paHIOMi30BaHUX
JOCTiIXEeHb, SIKi OLIiHIOBaAMW BIJIUB Tepallii KaJlbLu-
MiMeTHKaMM Ha CMEPTHICTh Ta MOOiIuHI e(heKTU y 10-
pocnux i3 XXH. Ananizylouu nani 18 mocainxkeHsb, sgKi
BKJIIOUaIu 7446 mauieHTiB, BOHM BUSBWIM, IO LIMHA-
KaJbLIET MaJio, a0 B3araji He BIUIMBaB HA CMEPTHICTh
Bin ycix mpuuuH (RR 0,97; 95% M1 0,89—1,05) ta He-
JIOCTOBIPHO BILUIMBAB Ha CEPLIEBO-CYAUHHY CMEPTHICTh
(RR 0,67; 95% 11 0,16 -2,87). OTtpumaHi HaMu pe-
3yJbTaTU KOpeJoloTh 3 faHuMu Palmer SC 3i cniBiBTIO
[21]: My He OTpUMAJK CTATUCTUYHO 3HAYYILIOT Pi3HUII
B PIBHSIX 3arajibHOI Ta CEPLEBO-CYAUHHOI CMEPTHOCTI
B IPYIli HIMHAKAIBLETY MOPiBHSIHO 3 iCTOPUYHOIO TPYy-
MO0, X04a BigMivajgacs TEHAEHIis 10 3MEHIIEHHS [IUX
MOKAa3HUKIB.

YacToTa nepesoMiB B HAILIOMY JOCJiIXKEHHi OyJia
BMILIOIO B iCTOPWYHIl rpymi, HiX B ocHOBHii (11,8%
npotu 4,9%), ogHak g pi3HUL HE Oyja CTATUCTUY-
HO 3HA4yIlIow. MU OoTpUMaiu CTAaTUCTUYHO 3HAYYIILY
PI3HUIII0 B KiJIbKOCTI MapaTUpOIiNeKTOMili: 3acToCy-
BaHHS LIMHAKAIbLETY 3MEHUIYBAJIO KiIbKiCTh apaTh-
poinekroMiii Maiixe y 3,3 pasu — 4,9% npotu 16,1%
B ictopuuHiii rpymi. Lli maHi 4acTKOBO CHiBNaAaOTh 3
pe3yabratramu, omyosikoBaHumu Cunningham J. Ta
cmiBaBT. [22]. B wiii po6oti npoBoauBcs 06’ €THAHWI
aHaJji3 JaHuX Mpo 0e3MneKy (mapaTUpPeoineKToMisl, me-
pejioMu, TochiTajti3alisli Ta CMepPTHICTh) i3 4 aHalo-
TIYHUX PaHIOMi30BaHUX MOABIMHUX CIIMUX IUIale0o-
KOHTPOJbOBAaHUX KJIIHIYHUX JOCIiAXEHb, B IKUX Opa-
nu yuacthb 1184 cy6’exra (697 paHaoMizoBaHi B IrpyIy
LMHakanblety, 487 — B miauebdo rpyny) i3 TXHH ta
HekoHTpojboBaHUM BI'TIT. 3acTocyBaHHS LIMHAKAIb-
LIETY MPU3BEJIO A0 3HAYHOTO 3HUXEHHS PU3UKY Mapa-
tupeoigexromii (RR 0,07, 95% 111 0,01-0,55), nepeo-
MmiB (RR 0,46, 95% 111 0,22-0,95) i cepLieBo-CyaAuHHOI
rocmitamizawii (RR 0,61, 95% 11 0,43-0,86) mopiBHs-
HO 3 11ane6o. B Toit xe vac y nociimkenHi EVOLVE
[25], HekopuroBaHMi aHami3 «HaMipiB JIiKyBaHHS»
(«intention-to-treat») He MOKa3aB 3HUXEHHS PU3UKY
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MepesioMiB 32 YMOBU 3aCTOCYBAaHHSI LMHAKAIBLETY.
3 iHmoro 60Ky, KOJU MPOBOAMBCS aHali3 3 KOPEK-
1i€0 Ha BiAMIHHOCTiI Yy BUXIIHUX XapaKTepPUCTHUKAX,
MHOXWHHI TIepeioMu Ta/abo Toii, 1o CIpUINHUIN
MPUMMHEHHS MNpUIloMy AOCIIIXYyBAaHOTO Ipenapary,
3aCTOCYBaHHS IMHAKAIBLETY 3HUKYBaJIO YaCTOTY KJIi-
HiYHUX MepeoMiB Ha 16—29%.

Lleit edpekT HMHAKANBLETY Y 3MEHILIEHHI Mepeo-
MiB HE € HECTIO/IiBAaHUM, BPaXOBYIOUM MOBiTOMJICHHS,
SIKi MOKA3aJIM TOKPAILEHHSI TiCTOJIOTIYHOI KapTUHU
KICTKM MPU BUKOPUCTAHHI KiCTKOBOI ricToMopdo-
METpii y Malli€HTIB, SIKi OTPUMYBAJIU LIUHAKAIBLET. Y
nocnimxeHHi BONAFIDE [26] 3acTocyBaHHS LiMHA-
KaJIbLIETy 3arajoM ITOKpallyBaJlo TiCTOJIOTiI0 KiCTOK
(miaTBepIKeHO pe3yabTaTaMy KiCTKOBOI Oiormcii, sika
MpoBOaWIACS A0 MPU3HAYEHHS IMHAKAJIBIETY, Ta Ye-
pe3 6-12 Mic. micyst TikyBaHHS).

Haiue nocnigxeHHs Ma€ MeBHi OOMeXeHHs, Ha-
camIiepe]l MOB’sI3aHe 3 BUKOPUCTAHHSIM Y SIKOCTi MO-
PiBHSIHHS icTOpuYHY rpymy. | Xoua maHi niag aHamuizy
peTeNbHO BimOUpanucs 3TiTIHO KPUTEPisIM BKJIOYEH-
HSI Ta BUKJIIOYEHHS, HEMOXJIMBUM € BpaxyBaHHS BCiX
(akropiB BriuBy Ha piBeHb [1TT.

BucHoBku. OtpumaHi maHi Mokazaid BHCOKY
e(eKTUBHICTh IMHAKAIBLETY B KOPEKIlii BUCOKHUX PiB-
HiB IITT, a TakoX COPUSTIMBUIA BIJIUB Ha BaXJIUBi
KJIiHiYHI Hacaiaku. Pe3ynbTaTy HalIOTO JOCTiIXEHHS
MOKAa3aJiu, 110 3aCTOCYBAHHS [IUHAKAJBLETY TPOTATOM
18 Mic. 103BOIWIO AOCATHYTHU LIJILOBOTO piBHIO [TTT y
64,9% manicHTiB. YacroTa HeGaKaHUX SIBUILL CTAHOBH -
sa 23%, ane koHcraroBaHi HS B GijblrocTi BUmaakis
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Abstract. A decline in high-density lipoprotein (HDL) has been observed in the general population of COVID-19
infected patients. However, little research has been devoted to this topic in hemodialysis (HD) patients and there
is a general lack of data on the association between the baseline HDL level and COVID-19 outcomes in HD
patients. The present study aimed to assess the association between baseline HDL levels and the risk of developing
severe outcomes of COVID- 19 infection in HD patients.

Methods. A total of 428 HD patients aged 55 (44-64) years and a dialysis vintage of 44 (21-76.6) months were
enrolled in this multicenter propensity-score matched case-control study. After propensity-score matching (1 :1),
142 COVID-19 infected HD patients were compared with 142 HD patients who had never been infected with
COVID-19. Propensity scores were estimated with MedCalc software based on potential confounding variables
(age, diabetes, dialysis vintage and cardiovascular events). Baseline HDL levels were obtained from electronic
health records of the patients (the last measurements were carried out before the COVID- 19 onset). The endpoints
of the study were COVID- 19-related hospitalization, oxygen maintenance, and death.

The data were presented as the median and the interquartile ranges [Me (Q25-Q75)] and compared using the
Mann-Whitney or Kruskal-Wallis tests, as appropriate. The Spearmen correlation test was used to assess the
association between HDL and other markers. The multivariate logistic regression and the receiver operating
characteristic (ROC) analyses were performed to evaluate the ability of HDL for predicting the severity of
COVID-19 infection. The Cox regression analysis was used to determine the association between HDL and
COVID- 19-associated mortality.

Results. Among 142 patients infected with COVID- 19, 40 patients (28%) patients were hospitalized, 34 patients
(24%) needed oxygen supplements and 16 patients (11.3%) died. The baseline HDL level was significantly
lower in the COVID-19 patients compared with the non-infected patients (1.22 (0.97-1.59) vs 1.52 (1.08-
1.85) mmol/L, p = 0.011). Moreover, the baseline HDL level was significantly negatively associated with CT
findings of pulmonary involvement (r = -0.76, p < 0.0001) and had a strong inverse correlation with serum
C-reactive protein (r = -0.42, p = 0,0002) and D-dimer (r = -0.65, p < 0.0001). The multivariate logistic
regression analysis demonstrated that HD patients with HDL concentration <1.22 mmol/I have 3 times higher
risk of COVID- 19 infection (OR 2.8; 95% CI 1.2; 6.5, p = 0.003). In the Cox regression analysis adjusted for
the patients’ age, diabetic status, dialysis vintage and cardiovascular events, low HDL level (<1.22 mmol/L)
was found to be associated with COVID- 19-related mortality in the HD patients (y° = 9.2, p = 0.002).
Conclusions. Baseline low HDL-C level was independently associated with COVID- 19 morbidity, severity and
mortality in HD patients.

Key words: COVID- 19, hemodialysis, high-density lipoprotein, predictors, morbidity, mortality.
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Jlimonmporeiau BUCOKOI miJbHOCTI Ta KiiHiuHi Hacainku COVID-19 y xBopux,
Ki JIKYIOThCSA METO/IOM reMoiaji3y: 0araToneHTpoBe J0C/IiKEeHHS BUNAI0K-
KOHTPOJIb 3 NICE€BIOPAHIOMI3AILIEI0

'Y «IHctutyt Hedpoorii HAMH VYkpainwn», Kuis, YkpaiHa
*Menmnunuii nentp TOB «Hedpouentp», Kuis, Ykpaina
SMemnunnii nentp TOB «Jlink-Meautan», Oneca Ykpaina
*Memnunnii nentp TOB «Hedpouentp», JIbBiB, Ykpaina
SMemnunuii nentp TOB «HedpouenTtp», 3amopixeks, YKkpaiHa

Pestome. Ocmanni kainiuni 00cAi0xceHHsA c8I04amb PO CYMMEBUIL 83AEMO36 A30K MIdC KOHUEHMPAUIEH Ainonpo-
meidie eucoxoi winenocmi (JIIIBII]) ma COVID-19 y 3aeanvhiii nonyasauyii xeopux. O0nax mano uio ioomo 3 yici npo-
onemu y nayienmis, aKi aikyromoscs memodom eemodianizy (I7]). Memoro nawoi podomu 6yn0 6U3HAHUMU 83AEMO38 30K
mixe xonyeumpayicro JIIIBII, pusuxom ingixyeanus SARS-CoV-2 ma po3sumkom msaxickux KAIHIMHUX HACAIOKI6
COVID-19y I/l nauieumis.

Memodu. 3aecanom 428 I'/l nayicumis y iui 55 (44-64) pokis i mpusanicmio T/l 44 (21-76,6) micauié 6yau 3a-
AyHeHi 00 Ubo2o 6aeamoyeHmpo80o20 00CAI0NCeHHS 8UNAOOK-KOHMPOAb 3 ncegdopandomizayiero. Ilicas ncesdopandomi-
3auii (1:1), demoepagiuni ma xainiuni dani 142 I/l nayicumie 3 COVID- 19 nopisenrosanu 3 danumu 142 I'J] nayicnmis,
AaKi Hikoau He Oyau ingikoeani COVID-19. Ilcesdopandomizayis nposedena 3a 00nomMo2or NPoepamHo20 3a0e3neueHHs
MedCalc na ocnosi nomenuitinux koeapiam (8ix, uykpoguii diabem, mpusaisicmo diaaizy ma cepyeso-cyouHHi nooii).
bas3oei pieni JTIBII 6yau ompumani 3 eneKmpoHHUX MeOUHHUX Kapm NAyicHmie (0CManHi GUMIPHOGAHHS 00 NOYAMKY
naoemii COVID- 19). Kinyegumu moukamu docaioxcenus 6yau eocnimanizauis yepez COVID- 19, neobxionicms KucHegoi
niompumku ma cmepmo.

Jlani 6yau npedcmaesaeni sk mediana ma inmepkeapmuavii dianazonu [Me (Q25-Q75)] ma nopieusni 3a dono-
moeoro mecmie Mauna-Yimui abo Kpackena-Yoanica, eionogiono. Tecm rkopeasyii Cnipmena euxopucmogysanu 04s
ouinku 36°a3ky mixc JIIIBII ma inwumu mapxepamu. baeamosumipny nocicmuuny peepecito ma ROC ananiz 6yn0 npo-
gedeno 0as oyinku 30amuocmi JITIBII] npoenozysamu msaxckicmo nepebicy COVID-19. Peepeciiinuii ananiz Kokca 6u-
Kopucmogyeaecs 045 eusHaveHus 36°a3xky mixc JIIBII i COVID- 19-acouiiiosanoro cmepmuicmio.

Pezyaomamu. Ceped 142 nauienmis, ingixosanux COVID-19, 40 nauienmie (28%) 6yau eocnimanizogani, 34
nayieumu (24%,) nompebysanu kucresoi niompumkm ma 16 nayiecnmie (11,3%) nomepau. Bazosuii pisenv JIIIBII] 6ys
3HauHo Huxcuum y nauyienmie 3 COVID-19 nopieusno 3 neingikosanumu nayicumamu (1,22 (0,97-1,59) npomu 1,52
(1,08-1,85) mmonv/n, p = 0,011). Kpim moeo, euxionuii picensv JIIIBII] maé cuavHuii 360pomuuii KopeasyitiHuil 36 30K
3 pesynomamamu KT wo0o ypaxcenns neeens (r = -0,76, p < 0,0001), C-peaxmuserum binkom cuposamku (r = -0,42,
p = 0,0002) ma J-oumepom kposi (r = -0,65, p <0,0001). Bacamopaxmopruii nro2icmuyHuil pepeciiiHui ananiz npo-
demoncmpyeae, o I/l nauienmu 3 konyenmpauiero JITBII < 1,22 mmonv/n maroms y 3 pazu euuiuit pusux iniKyeanus
COVID-19 (OR 2,8; 95% CI 1,2; 6,5, p = 0,003). 3a donomoeoio pezpeciitnoeo ananizy nponopuiiinux pusuxie Koxca
6CcMan061eH0 00cmogipHo euwuil puzux cmepmuocmi ¢io COVID-19 y I/l nayienmie 3 konyenmpauiero JIITBI <1,22
mmonv/n (2=9,2, p=0,002).

Bucnosxu. Buxionuii nuzekuii pieenv JIIIBII] ne3zaneixncHo acoyiroemscs 3 3aX80pHGAHICMIO, MANCKICMIO ma
cmepmuicmio xeopux na COVID-19.

Kmouosi cioBa: COVID-19, cemodianiz, ainonpomeiou eucokoi winbHocmi, npeouKmopu, 3axe0proéanicmo,
cMepmHicmb.

Beryn. KoponagipycHa xBopo6a 19 (COVID-19)
OroJIONIEHa TIOOAJBHOI TMaHIEMIEI0, SKa HapaxoBYe
MOHAA 5 MiIbIOHIB CMEPTENbHUX BUMAAKIB B YCbOMY
cBiTi [1]. HailBUIIUIT pU3UK 3aXBOPIOBAHOCTI Ta CMEPT-

Crenanosa Harana MuxaittiBua
nmstep@ukr.net

HocTi, acouiioBaHoi 3 COVID-19, Bu3HauaeTbcs y JIiT-
HiX JIIOZIe#, XBOPUX Ha I[yKPOBUIA iaOET Ta MAIliEHTIB 3
IMyHHOIO AUC(YHKIIIEI0, XPOHIYHOIO XBOPOOOIO HUPOK
(XXH) Ta/abo cepiieBo-CyIMHHUMU 3aXBOPIOBAHHSIMU
(CC3) [2, 3]. XBopi Ha XXH V]I cT, sIKi TiKYIOTbCS Me-
TonoM remopianizy (I'Jl), MalOTb BUCOKUI PU3UK PO3-
BUTKY HecnipuaTiuBux HachiakiB COVID-19 ockinbku
3HAYHa YaCTWHA 3 HUX € JIIOIbMMU TTOXUJIOTO BiKY 3 BU-
COKOI0 MOIIMPEHICTIO CYMYTHIX 3axBopioBaHb [4-8], 1110
He TiJIbKU 30UTbIIYE PU3MK 3apaXeHHs, ajie i opmy-
BaHHS HeOe3MeuHuX JUis KUTTA yckinanHeHb COVID-19
[3, 9, 10]. He 3Baxaiouu Ha HELIOJABHO OIyOJIiKOBa-
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Hi AaHi 1010 Oifblll HU3bKOI MOLIMPEHOCTI OCHOBHUX
kiiHivHuX nposiBiB COVID-19, Takux ik 1uxoMaHKa,
MHEeBMOHiIsI Ta cyxuil Kaienb, y I'Jl mauieHTiB mopiB-
HSHO 3 3arajpHolo mnomyJssuiero SARS-CoV-2 ingi-
KOBaHUX XBOPUX Ta OE3CUMIITOMHUI nepedir XBopoou
y noHan 25% 3 Hux, piBeHb cMepTHOCTI Bix COVID-19
y I'Jl nmauieHTiB ctaHoBUTH 0/in3bK0 30%, 110 y 20 pa-
3iB MepeBUIIy€e TaKUIA cepell 3arajbHOI MOMmyJsuii [5, 9,
10]. 3a3HaueHi craTUCTUYHI JaHi OLIBII TSKKUX KITiHiY-
Hux Hacaiakie COVID-19 y I'll nauieHTiB mOpiBHSIHO
3 3arajJibHOIO MOMYJISILi€l0 0OyMOBJEHi, MepIl 3a BCe,
B3a€EMOII€I0 HU3KY 3aTajlbHUX KJTIHIYHUX MPOSIBiB 3 KO-
MOPOITHICTIO, aHEeMi€l0, apTepiaibHOK TilepTeH3iElo,
LIYKPOBUM Jia0eTOM, aIeKBaTHICTIO Ta TPUBAJIICTIO Jia-
nisy [5, 11, 12].

OcTaHHi KJIiHiYHi DOCTiIXKEeHHS CBimyaTh Mpo CyT-
TEBUIA B3a€EMO3B 130K MixX KOHIIEHTPALI€EIO JIMOMpoTei-
IiB BUCOKOI wiiibHOCTI (JITIBII) Ta COVID-19 [13, 14].
ITponemoHcTpoBaHo, 1o piBeHb JITIBIIl y cupoBatii
kpoBi SARS-CoV-2 iH(pikoBaHuX nalieHTiB OyB cTaTUC-
TUYHO 3HAYYIIO HMXKYUM HiX Yy 3mopoBux oci6 [15]. Kpim
Toro, KoHueHtpauis JITIBII BrniuBajiia Ha TpUBaliCTh
BUAiIEHHS Bipycy, 110 nepeadayano puzuk COVID-19-
acoliioBaHoi rocmitaiizanii [16] Ta 6yna 3HAYHO HUXK-
YOI0 Y TSKKOXBOPUX i MOMEPIUX Malli€EHTIB MOPIiBHSHO 3
nerkoro popmoro COVID-19[17, 18]. Ipore, yci omy6iti-
KOBaHi JOCJIIKEHHST 0a3yl0ThCsl HAa JAHUX, OTPUMAHUX
BXe mics rmosiBu KJiHiuHux o3Hak COVID-19, a cepen-
HSI TPUBAJIICTh CITOCTEPEXEeHHS 3a iHpikoBaHuMU SARS-
CoV-2 nauieHtamu He nepesuuryBaia 90 nHiB. To06TO,
JIO 1IbOTO Yacy 3aJIUIIAETHCS HEBIIOMUM B3a€EMO3B SI30K
Mix koHueHTtpatieto JITIBII no iH}ikyBaHHS, TSXKic-
TI0 KJIiHiYHKX nposiBiB COVID-19 Tta pusukom cmepri.
Crif 3a3HaYUTH, 1110 YCi BUILIE BUKJIANEH] JaHi OTpUMaHi
y AociimkeHHsx 3araapHoi nonynasuii SARS-CoV-2 in-
(hikoBaHUX MaliEHTIB, TOAI SIK B3A€EMO3B’ 130K MiX KOH-
ueHrtpauieto JITIBII ta Hacninkamu COVID-19 y nony-
qauii I'Jl mauieHTiB He BuB4YaBcs. binblie Toro, Ha Bif-
MiHYy Bifl 3arajibHOi nomysuii, y I'Jl maiieHTiB He mpoje-
MOHCTPOBaHO BIUIUB pedepeHTHOoro 3HayeHHs1 JITTBIIT
Ha 3HXEHHST ceplieBO-CyaIuHHUX momii [19], mo moxe
cBiquutu mpo nopyumeHHs ¢yHkuii JITIBI y 3a3Ha-
YEHOI KaTeropii XBOPUX Ta BiACYTHICTb B3a€EMO3B’SI3KY
3 COVID-19.

MeTto10 Hamioi po6oTH GyI0 BU3HAYMTU B3aEMO-
3B’5130K MiX KoHueHTpauieto JITIBII, pusukom iHi-
kyBaHHSI SARS-CoV-2 Ta po3BUTKOM TSIXKKUX KJIiHiY-
Hux HaciakiB COVID-19 y xsopux Ha XXH V '/l

ITamienTn Ta MmeToau. Hamu nposeneHo GaraTo-
LIEHTPOBE KOTOPTHE AOCIIMXEHHS BUMAJOK-KOHTP-
0Jib, 10 SIKOTO 3aJIyYeHO MEIUYHY NOKyMeHTalito 428
I'] nauieHTiB 3 pi3Hux perioHiB Ykpainu (Kuis, Oze-
ca, JIbBiB, 3anopixks) y nepion 3 6epe3Hs 2020 poky
no aucronan 2021 poky. IIporokon mocaimkeHHs
cxBaneHuii Komiciero 3 Gioetuku ta meoHTosorii Y
«Inctutyt Hedponorii HAMH VYkpainu (ITpotokon
No 2 Big 6.04.21). BpaxoByouu peTpOCNEeKTUBHUI
JIU3aliH AOCHiIXeHHs, iHpOpPMOBaHi MUCHMOBI 3roAU
XBOPi HE HalaBaju.

KputepisiMmu BKJIIOUEHHSI MAlli€HTIB OO JOCIHi-
JKEeHHS Oyiu TpuBalicTh JikyBaHHs [/l He MeHIe 3-x
Mics11iB, BiICYTHICTb XUTTEHEOE3MeYHUX KOMOpOiI-
HUX CTaHIB J0 MOYATKY CTIOCTepeXeHHs Ta/abo iHpi-
kyBaHHS SARS-CoV-2 Ta HasiBHiCTb MOBHOT MEAUYHOL
iHdopMarii.

Y aKOCTi MOXJIMBOTO MPEAUKTOPA PUSUKY iH(DiIKY-
BaHHSI SARS-CoV-2 Ta HeraTuBHUX KJTiHIYHUX HACTTi/1-
kiB COVID-19 posrasnanu Buxigauii piseHs JITIBII,
SIKAW OyB OTPUMAaHUI 3 €JIEKTPOHHUX MEIUYHUX KapT
I'’l maiieHTiB (OCTaHHE BUMIpIOBaHHS 1O Oepe3Hs
2020 poky). Okpim aemorpadiyHOi XapaKTepUCTUKU
Malli€HTIB Ta PYTUHHUX KJIiHiKO-J1abOpaTOpHUX MO-
ka3nukiB (Kt/V, ingekc macu tina (IMT), reMorino06iH,
eJleKTpoJiTh cupoBaTku, C-peakTuBHuii 6in0K (CPB),
napaTUpeOifHUIl TOPMOH), A0 €JIEKTPOHHOI 0a3u aa-
HUX BHOCWJIM Pe3yJbTaTU AOCHIIKEeHHS [l-nuMepy Ta
koMm’1oTepHoi ToMorpadii (KT) rpyaHoi KJIiTUHU iH-
dikoBaHux SARS-CoV-2 nauieHtiB. 1151 3MeHILEHHS
CUCTEeMaTUYHOI MOXMOKM MiA 4yac Bimbopy BHUMamOK-
KOHTpoJb, oTpuMaHi aaHi COVID-19 no3uTtuBHUX
I'l nauieHTiB nmopiBHoBaiu 3 Takumu COVID-19 He-
TaTUBHUX MAlliEHTIB BUKOPUCTOBYIOUU METOJ, TICEBIO-
paHaoMmizallii (propensity score matching) y criBBigHO-
weHHi 1:1. KoBapiaTu migbopy maii€eHTiB BKIIOYaIn
BiK, cTaTh, TpuBajicTh I'Jl Ta HasIBHICTh CepLEBO-CY-
nuHHUX 3axBopioBaHb (CC3). Ilepion ciocTepekeHHs
micnas indikyBaHHs1 SARS-CoV-2 BapitoBas Bin 3 no 20
MicsliB Ta y cepeaHboMy ckiiaB 7 (4,1-15,4) micsauis.
STROBE 610K-cxema nocixXeHHs MpeAcTaBieHa Ha
puc. 1.

428 I'J1 nauieHTiB 3 BUXiAHOO KoHIeHTparieto JITTBII] |

COVID-19 no3utusi I'/] COVID-19 neratusHi [']]
nanienTy (n = 142) natieHTa (n = 286)

IceBnopannomizanis (propensity score matching) 1:1
(BiK, cTath, TpuBaNicTh I'Jl, HASBHICTB CEpLICBO-
CYMHHHUX 3aXBOPIOBAHb)

! l

COVID-19 nosurusui I'/] COVID-19 neratuni I'J]
narienty (n = 142) naunieHty (n = 142)

Crparucikaliis namieHTis 3a KoHuenTpariero JIITBILI,
BU3HAUCHHS pH3UKY iH}ikyBaHHSI SARS-CoV-2

CrioctepeKeHHs
3-20 micsuiB

AwHani3 KIHIYHAX HACTIIKIB
COVID-19 (n = 142)

Puc. 1. STROBE niarpama pociimKeHHs BUTIaA0K-KOHTPOJIb
3 [ICeBIIOPaHIOMi3alli€lo.

KiHueBUMM TOUKAMU AOCTiIKEHHS OyIu:

® 3axBoploBaHHicTh HA COVID-19;

® rocritanizaiis 3 mpuBoay COVID-19 Ta HeoOXia-
HiCTb KUCHEBOI NiATPUMKHU;

® COVID-19-acotiiioBaHa CMEPTHICTb.
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Po3noBCIOAXEHICTh ypaXXeHHS JIETeHb y Malli€eH-
TiB 3 COVID-19-acouilfioBaHOIO MHEBMOHIEIO OLIiHIO-
Basin Ha ocHOBIi faHux KT rpynHO1 KJIITUHU 3a 3arajib-
HOBM3HAHOIO rpajauieto: 1 o3Havyae ypaKeHHs JIeTeHb
meHiue 5%, 2 — ypaxeHHs 5—25% nerenb, 3 — 26—49%
JereHb, 4 — ypaxenust 50—75% nereHb 1a 5 — ypaxeH-
Hs ToHan 75% nereHeBOi TKAHWHM.

CTraTUCTUYHY OOpPOOKY OTPMMaHUX pe3yJbTaTiB
MpoBOAMIM 3a gomoMorow mnporpamu «MedCalc» 3
ypaxyBaHHSAM MEPEeBipKU MOKA3HUKIB HA HOPMaJbHUM
pO3MOAia 3 BUKOPUCTaHHSIM KpuTepito Konmoropo-
Ba-CwmipHoBa. IlceBmopaHaoMizaliito MpoOBOAMIMU 3a
nonomoroto iHcTpymeHTy Case-Control Matching, no-
cryrnHoro y niporpami MedCalc.

Hani mpeacTaBieHi K MelliaHa Ta iIHTepKBapTUJIb-
Hi gianmazonu [Me (Q25-Q75)] Ta nopiBHsHI 3a moMnoO-
Morotro Tecty ManHa-YiTtHi a6o Kpackena-Youica.
BigMiHHICTh 4acTOT y rpynax MapHUX CIIOCTEPEXEHb
MOPiBHIOBAJIM 3a TOMTOMOTOIO %2 TECTy.

Jnst ouinku 38°s13Ky Mixk JITIBIII Ta iHmmu map-
KepaMUy BUKOPUCTOBYBaBCS KopensiiiHuii tect Crip-
meHa. [IporHoctuuny 3Hauymocti JITIBIIL y SARS-
CoV-2 iHdikyBaHHi Ta TsxKOCTi iepediry COVID-19
BU3HAYAJIU 32 JOTIOUOTOI0 0araToBapiaHTHOI JTOTiCTUY -
HOI perpecii 3 po3paxyHKoOM BigHolleHHs maHciB (OR)
i 95% nosipuux inteppaniB (CI). [Toporose 3HaueHHsI

JITIBILL nns mporHo3yBaHHSI HETaTMBHUX HACJiaKiB
COVID-19 BuzHnavanu 3a gonoMmoro ROC aHanizy.

B3aemo3B’s130k  BuxigHoro piBHga JITIBII 3
COVID-19-acouiiioBaHOI CMEPTHICTIO OLIHIOBAIU
3a IOTMIOMOTOI0 PerpeciiiHOro aHasizy MpPOMOpILiiHUX
pusukiB Kokca.

Pe3syabTaTn. Cepen BKIIOYEHUX IO aHaTi3y Me-
anuHux ganux 428 T'Jl nmauientiB, 6yno 142 (33,2%)
xBopux, iH(pikoBaHux SARS-CoV-2 ta 286 (66,8%)
Mali€HTiB, fKi Maju HeraTuBHUN pesynbTaT I[1JIP-
TECTy Ha 4ac 3aBeplleHHs AociigkeHHs. [TopiBHSIHO
3 3arajbHolo rpynoo COVID-19 HeraruBHux I'Jl ma-
wieHTiB, mauieHtu 3 COVID-19 6ynu crapiioro Biky
(56 (45-62) nporu 51 (40-57) pokis, p = 0,04), manu
GBIy KiTbKiCTh XBOPUX Ha LYKPOBUU diaber (y? =
6,8; p=0,03) Ta CTATUCTUYHO 3HAYYILO JOBIIY TPUBa-
nictsb gikyBaHHs T (45 (29-90) nporu 36 (19,5-63,5)
micauis, p = 0,002). ITicaa nceBgopangomizanii (1:1)
3 nigoopoM COVID-19 HeraTMBHMX XBOPUX 3a BiKOM,
cratTio, TpuBaiictio I'Jl, Ta HasiBHicTIO CC3, 10 nocii-
IIXKEeHHS BKITIOUIUTN 284 mallieHTH.

Ak mpoaeMoHCTpoBaHO y Tabaui 1, no iHbikyBaH-
Hs1 SARS-CoV-2, I'/l nauientu rpynu COVID-19 manu
BUIIi MOKAa3HUKU apTepialbHOTO TUCKY Ta KOHLEHTpALIil
C-peaktuBHoro 6i1ky (CPB) kpoBi, HVXX4i piBHI reMo-
IJIOOiIHY Ta ageKBaTHOCTI [iali3y 3a Moka3HUKoM Kt/V.

Tabauysa 1
XapakrepucTuka Braoyenux y aAocaimkenns I/l nanienTis no indikysannsa SARS-coV-2
TToKazHuK COVII?-19 1103n_TuBHi I COVII?- 19 Herzimnni 1 P EHERET
nanieaTa (n = 142) nanieaTa (n = 142)
Yomosiva crath, n (%) 84 (59,1%) 78 (62,2%) 0,38
Bik, pokn 56 (45-62) 54 (44-64) 0,86
HiaGer, n (%) 46 (32,4%) 43 (30,3%) 0,81
I\T{li’ﬁjfi‘m’ ity g0, 45 (29-90) 44 (22-72) 0.41
Kt/V 1,3(1,3-1,4) 1,4 (1,3-1,5) 0,002
IMT, kr/m? 26,6 (23,0-30,1) 25,0(22,3-29,4) 0,41
Iemorno6iH, r/1 96 (87-106) 98 (89,7-110) 0,003
ﬁﬁcg;’gi‘”mﬁ AL 146 (125-152) 135 (128-145) <0,0001
Hiactoniunuit AT, MM pT cT 85 (80-95) 78 (73-90) <0,0001
ITT, rir/mo 317 (124-628) 313 (160-591) 0,62
®Dochop cpoBaTKK, MMOJIb/TT 1,78 (1,58-2,01) 1,6 (1,34-1,97) 0,06
Kanb1iiit cupoBaTKu, MMOJIb/JT 2,24 (2,1-2,2,34) 2,27 (2,14-2,39) 0,17
CPB, mr/n 32,2 (17,97-56,1) 3,02 (2,6-5,1) <0,0001
IIpumitku: Kt/V — knipeHc ceyoBunm, AT — aprepianbHuii Tuck, ['J1 — remoniani3, IMT — ingekc macu Ttina, ITTT —

napatropMoH, CPb — C-peakTuBHUIi 6ij10OK KPOBI.

AHaJi3 MOKa3HUKIB JIiMiI0rpaMy MPOIEMOHCTPYBAB
CTaTUCTUYHO 3HAYylI0 HWX4y KoHueHTpauiio JITIBII]

Ta, BiIMOBiNHO, MiABUILEHUI iHAEKC aTepOTeHHOCTI y
XBOpUX, sIKi Oy iH(ikoBaHi SARS-CoV-2 (Tabm. 2).
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Tabauys 2
IToka3nuku Jgimigaoro npodimo I'Jl mamienTis 10 ingikyBanng SARS-CoV-2
T C— COVII?- 19 noan_Tmmi | I | . COVI]?- 19 _ TR

namieaT (n = 142) sHeraTuBHi '/l manienTn (n = 142)
iﬁgﬂm‘:}*;“ XOIICCTCPUH, 4,68 (3,99-5,43) 4,65 (5,03-515) 0,53
JITIBLLL, MmoJtb/nt 1,22 (0,97-1,59) 1,50 (1,08-1,85) 0,01
JITTHILL, mMosb/n 2,94 (1,90-3,76) 2,71 (1,80-3,35) 0,51
Tpurniuepuau, MMOJIb/J 1,78 (0,91-2,1) 1,3 (1,06-2,0) 0,39
IHaekc aTeporeHHOCTI 2,52 (1,95-3,6) 2,11 (1,50-3,1) 0,02

3 MeTo BU3HAYCHHSI IPEINKTOPIB
3axBopioBaHocti Ha COVID-19, no 6a-
raro(pakTOPHOTO JIOTICTUIHOTO perpe-
ciiiHOro aHasizy OyJu BKJIIOYEHi yci Jo-
CTYHHi gemorpadiyHi Ta KIiHiIKO-1a060-
paTOpHi TMOKa3HMKM Mali€HTIiB. AHali3
MIPOJEMOHCTPYBaB, IO IIYKPOBUIU miadeT
(OR 3,4; 95% CI 1,3; 4,9, p = 0,001),
tpuBaiicth aikyBanus [JI (OR 1,2; 95%
CI1,09; 2,7, p=0,01), migBuIeHHS CUC-
TOJIIYHOTIO Ta AiaCTOJiYHOTO apTepiaabHO-
ro tucky (OR 1,17; 95% CI 1,03; 3,3, p
= 0,02), a rakox 3HMKeHHs JITIBII] (OR
2,8;95% 11 1,2; 6,5, p = 0,003) € He3a-
JIEXXHUMU (DaKTOpaMU pU3NKY iHpiKyBaH-
Hs SARS-CoV-2 y I'/l namieHTiB.

Anainiz ROC kpuBoi npoaeMOHCTPY-
BaB, IO V pa3i BU3HAUCHHSI KOHIIEHTpA-
mii JITIBII <1,22 MMOJb/71 MOXHA IIPO-
rHo3yBatu TsKKuit mepebir COVID-19 y
'l mamienriB (turoma mig ROC kpuBoio
0,83 (95% A1 0,76; 0,89), p < 0,0001;
yyTAUBiCTh TecTy 93,7% i cneundiyHicTh
63,2%) (puc. 2).

[IpoTsiroM cepemHBOTO TEpiomy CIO-
crepexxeHust 7 (4,1-15,4) wicamis, 108
(76%) i3 142 indikoBanux SARS-CoV-2
I'] xBopux He TTOTpeOyBaIu KMUCHEBOI i -
tpuMku, 40 (28%) nauieHTiB Oy/u rocmi-
tajizoBaHi, 34 (24%) malieHTH MOTpedy-
Baiu KucHeBoi migTpumku i 16 (11,3%)
namieHTiB momMepan. Po3moBClOmXeHiCTh
ypaXXeHHS JIeTeHb 3a pesyabTaté KT rpyn-
Hol kiiTuHU Mmaiixe B ycix I'Jl mauieHTiB
(99,3%) cknamana Big 2 go 4 6aniB (5%-
75%) i nuuie y 2 MaLi€HTIB ypaxKeHHS Jie-
reHb OyJIo oliHeHO y 5 GaiB (oHazn 75%).

bazoswmit (Buximuwmit) pisens JITTBILI
MaB CUJIbHUI 3BOPOTHUI KOpesSLinHUA
3B 130K 3 TSDKKICTIO YpaXXeHHs JIeTeHb
(puc. 3) Ta, BigmoBigHO, OYB CTATUCTUYHO
3HAUYIIO HMUXXYMM Yy Mali€HTIB 3 HEOOXim-
HICTIO KHUCHEBOI IATPUMKHK Ta IIOMEp-
JIMX Yy TOPIBHSHHI 3 JIETKUM Iepedirom
COVID-19 (puc. 4).
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Puc. 2. ROC kpuBa 111 BU3HaUY€HHSI TTOPOrOBOT0 3HAYEHHST BUXiHOTO
piBHs JITIBLL a1t mporHo3yBaHHS HETAaTUBHUX KJIiIHIYHUX HACITiJKiB
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BuxinHuM pisHeM JITIBL y [/l nauieHTiB.
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Hacnigku COVID-19

Puc. 4. Buxinna konuenTpais JITIBIL I'/] mawienTis, cTpatrdikoBaHNX
3a KJiHiyHuMuU Hachinkamu COVID-19 (Kpacken-Youic TecT).

IMpumitku:

I' — COVID-19-accouiitoBana rocmiTaiizalis 6e3 HeoOXin-
HOCTi KMcHeBoi miaTpuMku, KIT — mainieHTn 3 HeoOXinHicTIO
KWCHEBOI MiATpUMKHU, JIB — neTtanbHuil BUMIanoK.
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Kpim Toro, piens JITIBIL] HeraTuBHO KOpeI0BaB i3 CUPOBATKOBUMU KoHIeHTpauisMu CPb (r=-0,42,p =

0,0002) Ta D-gumepy (puc. 5).
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Puc. 5. B3aemo3B s30k Mix koHueHTpauismu JITIBI ta [I-numepy kposi I'/] nauieHTis iHbikoBanux SARS-CoV-2.

Y 6aratodakToOpHOMY JIOTiICTUIHOMY perpeciiiHo-
MY aHaJti3i 3 TMOINpaBKOO Ha BiK, CTaTh, IiabeT Ta TpU-
BaJIicTh JlikyBaHHS ['/l BUSIBIIEHO, 1110 BUXiIHUM piBEeHb
JITIBILL 6yB cTaTUCTUYHO 3HAYYIIO acoliiloBaHUN 3
rocmitamizauieio yepes COVID-19 (OR 2,4, 95% A1
1,19; 4,7, p = 0,001) ta cmeptHicTio (OR 3,1, 95% A1
1,28; 5,6, p = 0,008) I'/] mawieHTiB.

Jlna ananizy BuxuBaHocTi '/l mauieHTiB 3a/1e3KHO
Bim xoHmeHTtpaitii JITIBIL, My xinacudikyBaau BUXi-
Huii piseHs JITIBII BinmoBimHO mo pesynbTaTiB ROC
aHamizy: <1,22 MMoJb/1 Ta >1,22 MMoJb/1. 3a HOMO-
MOTOI0 perpeciiHoro aHaji3zy MpOIOPLIiMHUX PU3UKIB
Kokca BcTaHOBJI€HO 1OCTOBIPHO BUILIMIA PU3UK CMEPT-
HocTi Bin COVID-19 y I'/] maiieHTiB 3 KOHILIEHTPAIIi€l0
JITIBII <1,22 Mmoab/n (puc. 6).

i x? = 9.2, p=0.002
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Puc. 6. BixuBanicte SARS-CoV-2 indikoBanux I'Jl maiieHTiB 3aj1eXHO Bin BuxigHoro pisHs JITTBIII.

Oorosopenns. Ha cboromHimiHii qeHb omyo/Iiko-
BaHa 3HAYHa KiJbKiCTh JOCIMIXEHb, SIKi I€MOHCTpPY-
10Th B3aeMo3B’s130K JITIBIIL 3 TskKicTio Ta HEraTuB-
auMu Haciinkamu COVID-19 y 3aranbHiit mormyasiii
xsopux [13, 14, 17, 18, 20, 21]. IIpore, HaCKiIbKU
HaMm BiZoMoO, lie AOCJIIXKE€HHs € TepliMM 3a ydac-
Tio koroptu I'Jl maiieHTiB, A€ aHayli3zyBaBCsl BUXid-
nuii pisens JITIBII (no indikyBanust SARS-CoV-2),
a He BU3HAYEHUN Mif 4ac rocriTaiidallii 3 mpuBOLYy

COVID-19, gk y morniepeaHix nocimkeHHsIX. Pe3yib-
TaTU HaIIOTOo JOCJiIXEHHS BOEpIIe NeMOHCTPYIOTH,
mo I'Jl mauieHTn 3 kKoHueHtpauieo JITIBIII <1,22
MMOJIb/T MalOTh MaiiKe y 3 pa3u BUIIMIA pu3uK iHDi-
kyBaHHST SARS-CoV-2. Pisens JITIBI no indikyBaH-
Hs1 SARS-CoV-2 cTaTUCTUYHO 3HAYYIIO BiIpi3HSAETh-
cs1 MixX rocritanizopanumu I'Jl malieHTaMmu, XBOpUMU
3 HEOOXiAHICTI0O KMCHEBOI MIATPUMKHU Ta MOMEPJIUMU
Bim COVID-19. Husbka konuentparis JITIBI y T']
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MAali€HTIB acollilioBaHa 3 TSIXKKUM YpaXkKEHHSIM JIeTeéHb
3a nanumu KT rpynHoi kiaituHu, niaBuineHHsiMm CPb
Ta JI-numepy KpoBi. binbiie Toro, 3HuxeHHs1 JITTBIIT
<1,22 MmMonb/1 € haKTOPOM PU3UKY TSKKOTO Mepediry
COVID-19 ta COVID-19-acouiifoBaHoi cMEPTHOCTI,
HE3aJIeXHO Bill BiKy, CTaTi, HASIBHOCTI Aia0eTy Ta Tpu-
BasiocTi JlikyBaHHs /1.

Binomo, mo HopManbHuit pieHb JITIBII aco-
LiioBaHMIA i3 3HUXKEHHSIM CEPLIEBO-CYAMHHUX TOMii
y 3araibHiil monynsuii xsopux [22, 23]. JITBIL ma-
I0Th IPOTUATEPOCKIIEPOTUYHI BJACTUBOCTI, BKIIOUYAIO-
YU 3BOPOTHUI TPAHCMOPT XOJIECTEPUHY, iHTiOyBaHHS
OKHUCJIEHHS JIIMOMPOTEiiB HU3bKO1 LIiIJTHOCTI, CEKpe-
110 IIUTOKiHiB MaKkpodaraMu, €KCIpecito MOJEKYI af-
resii Ha eHaOTeiaTbHUX KJITUHAX i CTUMYJISILIi IO OKCU-
[y a30Ty [IJIs1 COpUsiHHS Bazoaunarauii [23, 24]. Kpim
toro, JITIBIII Ge3nocepenHbO iHTiOYIOTh €KCHpPECito
NF- B B Makpodarax, sHmxyoun CD40 [20]. ITporte,
HEU[OJAaBHi NOCTiIXXEHHS HAAaau YiTKi 1O0Ka3u BilICyT-
HOCTI 3B’3Ky MiX pedepeHTHUM 3HaueHHsM JITIBII i
3HUXEHHSM CepLEeBO-CYAUHHUX MOil y Aiani3Hiil mo-
nyJsiii [19], mo cBiAuuTh MPO MOXJIMBE MOPYIICHHS
¢ynkuii JITIBII y T[] mauientiB. Came TOMy, BU3HA-
YEHU y 3arajibHii momysuii B3aemo3B 5130k JITIBILI 3
COVID-19 notpebyBaB iHAMBiAyaJli30BAHOTO aHAJi3y
y koroprti '/l mauieHTiB.

Bimomo, 1o 6akTepianbHi, TpuOKOBi Ta Tmapa-
3UTapHi iHbeKIii MTPU3BOAATh A0 3MiH PiBHS JiMiJiB
y muta3mi KpoBi mauieHTiB [25]. Chin 3a3HauYMTH, 1110
BipycHi iHbexuii, Taki sk BIJI ta EnmreitHa-bapp
BipyC, TaKOX BIUIMBAIOTh Ha PiBEHb JiMiAiB y Iaa3Mi
KkpoBi 3Huxkytouu piseHb JITIBIL. ITpoaemoHcTpoBa-
HO, 1110 YUM OiIbIIUM € CTYMiHb TSKKOCTI iHbeKIii,
TUM Ginbiie 3HMXyeThes piBens JITIBILI [25, 26]. Ha-
VMU MOTEPEAHIMU AOCHIIKEHHSIMU BU3HAYEHO, 1110
3HuxeHHs JITIBII y naiieHTiB, SIKi JiKylOTbCSI METO-
JIOM MEePUTOHEAbHOTrO Aiali3y acolliioBaHO 3 iHTpa-
MEePUTOHEATbHUM 3aMajJ€HHSIM Ta BTPATOIO Jialli3HOI
texHiku [27, 28]. KpiMm Toro, 4nciaeHHi JOCIiIKEHHS
MokKasaju, 1110 cTyniHb 3HuxkeHHs JITIBIL acouitoeTb-
cs 3 piBHEM CMEPTHOCTI Y MALiEHTIB 3 TSXXKOIO IMHEB-
MoHi€lo Ta cercucom [29, 30]. AnasoriuHo a0 Bulle
3a3HAYECHUX JAHUX, 3HUXKEHHS PiBHS 3arajlbHOrO XO-
nectepuny Ta JITIBIII 3 nigBuilleHHSIM TPpUIiLIepUIiB
criocTepiraeThes i y manienris 3 COVID-19 [26, 31].
ITpote, y Hawiiii koropti iHdikoBaHux SARS-CoV-2
I'] naiieHTiB KOHLEHTpALlisl TPUTJTILIEPUIiB Majia TEH-
JIEHIIiI0 10 MiABUIIEHHS, ajleé JOCTOBIPHO HE Bilpi3HsI-
JIaCh BiJl KOHTPOJIBHOI TPYIIH.

HemonaBHo omny6yikoBaHi JaHi maToJOroaHa-
TOMIYHUX AOCTIIXEHb 3aCBiAUYUIHU, IO YIIKOIXEHHS
sereHb xBopux Ha COVID-19 cnpuuuHeHo miponTo-
30M Ta anoMNTO30M eHIOTeTiaNbHUX KIiTUH [32]. duc-
JimigeMis € BaXJIMBUM (DaKTOpOM, 110 MPU3BOAUTH
IO eHAOTeMiaibHOT AUCOYHKIIIT, TOMI K 3HUXEHHS
PiBHSI XOJIECTEPUHY 3MEHIIYE CTYMiHb YIIKOMXEHHS
CYIWH, TUM CaMUM 3aXWIIA0YU LiTICHICTh €HIO0TEe-
mianpHuUX KJIiTUH Big SARS-CoV-2. Jlani biobaHky
Benukob6puTaHii mpoaeMOHCTpyBaIu, 110 KoxHi 0,26

MMmoub/n migBunieHHs piBHsa JITIBILL y cuposati
KpoBi Bignosigano 10% 3HUXEHHS PU3UKY 3apaxkKeH-
Hs SARS-CoV-2 nicnst KopuryBaHHS 3 ypaxyBaHHSIM
BiKy, cTaTi, OXHWPiHHS, TiMEpPTOHii, LIYKPOBOTO ia-
0eTy 2 TUMy Ta 3aXBOPIOBAHHS KOPOHAPHUX apTepii
[33]. Binbliue Toro, aHajaoOriyHO 3 OTPUMAHUMU HAMU
pe3yibTaTaMu, Yy 3arajbHiii MNOMyJsilil XBOpUX 3
COVID-19, 3uuxenHs pisHs JITIBIL acouiitoBanoch
3i 3HMXEHHSIM IIaHciB iHdikyBaHHI SARS-CoV-2
[33]. Cnim 3a3HAuMTU, WO y LBOMY AOCHIIKEHHI
COVID-19 no3uTuBHiI NMali€eHTU Majiu AyXe HU3bKi
pisui JITIBIL (0,7 MMOmb/1) TMOPiBHSHO 3 TPYyIOIO
KoHTpoJs (1,56 MMOJIb/1), 1O Y3rOAXYETHCS 3 pe-
3yJbTaTaMU HAIIIOTO AOCIiIKEHHS.

HacamkiHellb, OTpMMaHi HaMM pe3yabTaTu 100
3BOPOTHOTO B3a€EMO3B 13Ky KoHuUeHTpauiit JITIBILL 3
CPb Ta /I-auMepoM MiATBEPIKYIOTbCS YUCEIbHOIO
KiJIbKICTIO HAYKOBUX JOCJiI)KeHb 32 YYaCTIO 3arajJbHo1
nomysuii [14, 18, 20, 26, 31] Ta BKa3ye Ha 31aTHICTb
JITIBIII nmepemkoakaTu 3anajieHHIO i, TAKUM YUHOM,
Matu 3axucHuii edexkt nmporu COVID-19. B Hemro-
JTaBHO OMYOJiKOBAaHOMY €KCMEPUMEHTAIBHOMY JI0-
CJIiIXKEHHI MPOIEMOHCTPOBAHO, 110 iH(Y3is peKoMOi-
HaHTHux JITIBIII 3meHIyBana 3anajeHHs i KilbKiCTh
OakTepiii Ta mOKpallyBajia BUKMBaHICTh TBAPUH 3 CEM-
cucoM [34]. Binbie Toro, cramioHapHe 3aCTOCYBaH-
HSI CTaTUHIB OyJIO TTOB’SI3aHO 3i 3HAYHUM 3HUXEHHSIM
cMmepTHOoCTI cepen nauieHTtiB 3 COVID-19, ocobnuBo
nmatieHTiB 3 nykpoBum aiaberom [35]. Lli pesynbraTu
MiATBEPIXYIOTh HEOOXiIHICTh MPOBEAEHHS paHIOMi-
30BaHUX KJIiHIYHUX JOCiAXEHb 1 MOXJIUBICTb O6e3mey-
HOTO 3aCTOCYBaHHS CTaTUHIB y XxBopux Ha COVID-19
SIK y 3arajibHil, Tak i ['J] momyasisix.

He3sBaxarouu Ha METOMOJOTIYHO OOTPYHTOBAHUIA
NU3aliH, Halle NOCHTiIXKE€HHS Ma€ IeBHI OOMeXeH-
Hs. [To-niepie, koHueHTpauii JITIBILL, Bu3HaueHi 10
iHdikyBaHHga SARS-CoV-2, O0ynu oTpuMaHi B Oyab-
SIKU MOMEHT MPOTITOM MONEPEAHBOTO POKY; TOMY MU
HE 3MOIJIM BCTAHOBUTHU OJU3bKICTh LIUX JAHUX 10 KJIi-
HiuHo1 moxii. [To-apyre, BiTHOCHO HEBEJIMKUIT 00 EM
BUOIpKU Ta BiICYTHIiCTb YiTKOI OLIiIHKM KOBapiaT Hera-
TUBHUX KJIiHiuHUX HacaiakiB COVID-19 o6MmexyoTh
SIKICTh OTPUMAaHUX PE3YJIbTATIB.

BMCHOBKH. AHAJOriYHO 3arajbHiii TOMYISLii

xBopux Ha COVID-19, Husbkuii pisens JITIBIL y ']
MAlli€HTIB ACOLIOEThCA 3 HETaTUBHUMM KJIiHIYHUMU
Hacainkamu COVID-19:
® I xBopi 3 koHueHtpauiero JITIBII <1,22
MMOJIb/T MalOTh Maiike y 3 pa3u BUILIUIN PU3UK
iHpikyBaHHSI SARS-CoV-2;
piBenp JITIBII no iHdikyBanHs SARS-CoV-2
CTaTUCTUYHO 3HAYYLIO BiAPi3HSIETHCS MiX TOCTHi-
TanizoBaHuMu I'Jl mamieHTaMu, XBOPUMM, SIKi MO-
TpeOyBaau KUCHEBOI MIATPUMKMU Ta MOMEPIUMU
Binr COVID-19;
Husbka kKoHueHTpauis JITIBIL[ y T'JI nmauieHTiB
acollilfioBaHa 3 TSXKKUM YPaXXeHHSIM JIETeHb 3a Ja-
HumMu KT rpynHoi kiituHu, ninuiieHHsM CPb
Ta Jl-numepy KpoBi;
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o 3umxenHs JITIBII <1,22 mMMonb/1 € ¢dakTopom
pusukKy Tskkoro nepediry COVID-19 ta COVID-
19-acoliifioBaHOT CMEPTHOCTI, He3aJeXKHO Bijl BiKy,
CTarTi, M1iabeTUYHOro CTaTycy Ta TPUBAJIOCTI JIKY-
BaHHs [']1.

IMomanbuii paHAOMi30BaHI MOCHTIIXEHHS HEOO0-
ximHi ans BuzHaveHHs poji JITIBII y kiiHiuHUX Ha-
cainkax COVID-19 Ta MoXnIuBOCTI O€3MEYHOro 3a-
crocyBaHHd cTaTuHiIB Y SARS-CoV-2 indikoBanux ']
MAalli€HTIB.

KonduaikT inTepeciB. ABTopH 3asiBISIIOTH PO Bif-
CYTHICTh KOHQJIIKTY iHTEpeCiB.
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Abstract. Kidney involvement is frequent among patients with coronavirus disease 2019
(COVID-19). However, kidney involvement is varied and mild kidney injury can easily go
unnoticed. We aimed to investigate the urinalysis data of COVID- 19 patients on admission
and to explore the value of urinalysis in the prediction of acute kidney injury (AKI) and in-
hospital mortality in patients with COVID-19.

Methods. The demographic, clinical and laboratory data of patients with confirmed
COVID- 19 were retrospectively collected from the electronic health records of the hospital.
The outcomes were the development of AKI and in-hospital mortality.

Results. 244 patients were included in the analysis. The mean age was 59.6 * 13.7 and
65.2% of patients were male. Serum creatinine on admission was 0.86 (0.72-1.05) mg/dL.
Glucosuria, proteinuria and hematuria were found in 36. 1%, 22.9% and 22. 1% of patients,
respectively. AKI was detected in 63 patients (25.8%) at any time of hospitalization.
According to multivariate analysis, AKI development was associated with higher WBC and
decreased eGFR as well as with proteinuria on admission. During median § (IQR, 5-12)
days of follow-up, 33 patients (13.5%) died. Older age, higher C-reactive protein levels
and proteinuria on admission were also independent predictors of in-hospital mortality.

Conclusion. Proteinuria on admission was associated with the development of AKI and in-
hospital mortality in patients with COVID-19. Urinalysis can be useful for early diagnosis
of kidney damage before serum creatinine rise and mortality prediction in COVID-19
patients.

Key words: acute kidney injury, COVID- 19, proteinuria, urinalysis.
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Mepik Opyu!, Aiime Batipen', Cinan Tpa0oymryc?

JliarHocTHYHA HiHHICTb AHAJI3Y Ceyvi A1 MPOrHO3YBAHHS rOCTPOro
MOIMKOKEHHS HUPOK i cMepTHOCTI y manienTis 3 COVID-19

'VHiBepCUTET HAyK IO 3[A0POB s, HaBYalbHui rocmiTanb iM. Kaprans Jliordi Kipaapa, Cram6yi, Typeuunna

2CraMOynbckuit yHiBepeuteT JIxkeppaxmaiina, Cramoyi, TypeudrnHa

Pestome. Vpaowcenns nupox uwacmo Odiacnocmyemocs y nauienmié 3 KopoHagipycHor xeopoboro 2019 poky
(COVID-19). Oduax 60HO Modce MOJiCe He NPOABAIMUCH KAIHIYHO [ AeeKo 3aiumumuce Henomivenum. Lle docaioncenns
mano Ha memi docaidumu dawi ananizy ceui nayicumie 3 COVID-19 nid uac naoxodxcenns 0o cmayionapy ma usHa-
uUmMU 3HAUEeHHs AHANIZY cedi 051 NPOSHO3YB8AHHS 20Ccmpo20 noutkoodxcerns Hupok (I'TTH) ma eocnimanvhoi cmepmuocmi
y nayienmie 3 COVID-19.

Memodu. Y yvomy docaioxnceni mu pempocneKkmuHo ananizyeanu demoepagiuni, KAiHiuni ma Aabopamopti Oaui
nauienmie 3 niomeepoxcenum COVID-19, axi 6yau ompumani 3 erekmpoHHux meduunux navienmie. Hacaiokamu, saxi
nioaseanu ananizy 6yau po3sumox 20cmpo2o nouwkooxcenus Hupok (I'IH) ma 6HympiuHb0AIKAPHAHA CMEPMHICMb.

Pezynvmamu. [lo ananizy 6yn0 éxaroueno 244 nauiecumu, ceped axux 6yno 65,2% uonogixie. Cepeorniil ik cma-
Hoeue 59,6 £ 13,7 , mediana KpeamuHiny cupo8amrku Ha MOMEHM HaoxooxcenHs cmarnoguaa 0,86 (0,72-1,05) me/oa.
Larokosypis, npomeinypis ma eemamypisn eusieneni y 36,1%, 22,9% ma 22, 1% nayicumis sionosiono. I'lIH 6ya0 oia-
enocmosano y 63 nayienmis (25,8%). 3a danumu b6aeamogpaxmoprozo aunanizy, pozeumox I'IIH 6ye acouitiosanuii 3
nidsuwennam netikoyumie i 3uncenuam IIIK®D, a makoxc 3 pienem npomeinypii nio uac eocnimanizayii. Ilpomseom 8
(5-12) onie cnocmepescenns 33 nauienmu (13,5%) nomepau. Cmapwuii 6ix, Ginv eucoxuii pigenv C-peakmueno2o
0inKy ma npomeinypis Ha uac 2ochimanizayii Oyau He3anelNCHUMU NPeOUKMOPamu 6HYMPIUHbONIKAPHAHOI CMEPMHOCII.

Bucnosok. IIpomeinypis 6yaa acouiiioeana 3 pozeumkom I'lITH ma 6HympiuHboAIKapHAHOW cMepmHicmio y na-
uieumie 3 COVID-19. Ananiz ceui moxce 6ymu KOpUCHUM O PAHHBOI 0iQ2HOCMUKU YDAICEHHS. HUPOK 00 NIO8UEHHS

KpeamuHina cuposamku i npoeHo3y8anHs cmepmuocmi y nayieumis 3 COVID-19.
Kmouogi ciioBa: cocmpe ypascenns nupox, COVID- 19, npomeinypis, ananiz ceui.

Introduction. In December 2019, a new strain
of coronavirus was identified and officially named se-
vere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) [1]. Clinical presentations of coronavirus dis-
ease 2019 (COVID-19) can range from asymptomatic
infection, influenza-like symptoms, and acute pneu-
monia to severe respiratory failure. Besides lungs, kid-
ney involvement is also well defined [2].

Kidney involvement, defined both as urinary ab-
normalities and changes in kidney function, might be
present in up to 75% of cases [3]. Because of the ex-
pression of the membrane-bound peptidase angioten-
sin-converting enzyme 2 (ACE2) in tubular epithelia
and podocytes and the known property of ACE2 as a
facilitator of cell entry for SARS-CoV-2, it has been
proposed that direct viral infection into the kidneys
may account for some of the acute kidney injury (AKI)
pathogenesis for patients with COVID-19 [4]. Howev-
er, kidney involvement during COVID-19 disease may

Meric Oruc
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have a broad clinical spectrum, and mild kidney injury
can easily go unnoticed. Several studies have found a
significant association between AKI and death among
COVID-19 infected patients. Early detection of AKI
would be beneficial to identify the patients to improve
the clinical status of COVID-19 patients [4, 5].

Urine analysis may be useful to predict the devel-
opment of AKI and mortality in COVID-19 patients.
Multiple observational studies have reported the pres-
ence of proteinuria and hematuria in COVID-19 pa-
tients [6, 7, 8, 9, 10, 11, 12]. However, at present,
there have been relatively few studies focusing on uri-
nalysis parameters except hematuria and proteinuria in
COVID-19 patients [6, 9, 11].

In this study, we aimed to investigate the urinalysis
data of COVID-19 patients on admission and to explore
the value of urinalysis in the prediction of AKI and in-
hospital mortality in patients with COVID-19.

Materials And Methods. Patients hospitalized
with a diagnosis of COVID-19 between October 2 and
December 25, 2020, were enrolled in this retrospective
observational study. The diagnosis of COVID-19 was
confirmed with at least one positive real-time reverse
transcriptase-polymerase chain reaction (RT-PCR) test
result in cases admitted with symptoms, signs and find-
ings (laboratory/radiological) suggestive of COVID-19,
according to the national guidelines [13]. We excluded
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the following patients; patients who were on regular
hemodialysis, pregnant, who were transferred from the
intensive care unit (ICU), who had urinary tract infec-
tion, or who had urethral catheters. For patients who
had multiple qualifying hospital admissions, we includ-
ed only the first hospitalization however outcomes were
recorded according to the last hospitalization.

The source of medical records was OCTOMED
(Kartal Dr.Lutfi Kirdar City Hospital Automation Pro-
gram) electronic database system. The National Public
Health Data Management System database was also
used as an external data source, particularly to track
the RT-PCR test results and to obtain data on previ-
ous creatinine values. We collected data for patient de-
mographics, comorbidities, vital signs and laboratory
test results on admission. Laboratory data consisted of
measurements of white blood cell (WBC), lymphocyte,
hemoglobin (Hb), platelet count (PLT), serum glucose,
urea, creatinine (SCr), albumin, sodium, potassium,
chloride, calcium, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), lactate dehydrogenase
(LDH), C-reactive protein (CRP), ferritin, fibrino-
gen, D-dimer and creatinine kinase (CK) levels. The
first value of laboratory data within 48 hours of hospi-
tal admission was taken. Additionally, peak and dis-
charge creatinine values were also collected. IL-6 was
taken once as the highest value during hospitalization.
Furthermore, medications used for the treatment of
COVID-19 were also recorded.

We additionally collected urinalysis with automat-
ed microscopy that was obtained within 48 hours after
admission. The urine samples were collected in con-
tainers, transported and analyzed within 2 h of collec-
tion. The analyses were carried out on H-800 and FUS-
200 automatic modular urine analyzers (Dirui Industry,
Changchun, China). Further microscopic analysis of
sediments was performed, if required.

Outcomes data were retrieved until January 10,
2020. By the time of this analysis, all patients had ei-
ther died or had been discharged from the hospital. The
primary outcome was the development of AKI and the
secondary outcome was in-hospital mortality.

Study definitions. The date of hospital admission
was accepted as the first day. Patients using antihyper-
tensive drugs were accepted as hypertensive, while those
using antidiabetic drugs were accepted as diabetic.

The estimated glomerular filtration rate (eGFR)
was calculated using the Chronic Kidney Disease Epi-
demiology Collaboration (CKD-EPI) formula [14].
Decreased eGFR was defined as < 60 mL/min/1.73 m?.

AKI on admission or during hospital stay was de-
fined according to Kidney Disease: Improving Global
Outcomes (KDIGO) criteria as follows: stage 1, as an
increase in SCr level by 0.3 mg/dL within 48 hours or
1.5 to 1.9 times increase in SCr from baseline within 7
days; stage 2, as 2 to 2.9 times increase in SCr within 7
days; stage 3, as 3 or more times increase in SCr within
7 days of initiation of renal replacement therapy (RRT)
[15]. Patients were stratified according to the highest

AKI stage attained during their hospital stay. Available
baseline value for each patient was taken as the mean
outpatient value 7-365 days prior to admission [16]. If
the baseline value of SCr was not available, the lowest
value during hospitalization was taken [15]. We did not
use the urine output criteria to define AKI as the docu-
mentation of urine output in the electronic health re-
cord was unavailable.

Renal glycosuria was defined in a person if blood
glucose level rises higher than 170—200 mg/dL who
doesn’t have diabetes or if blood glucose level rises
higher than 200—250 mg/dL who has type 2 diabetes
mellitus and the filtered glucose load exceeds the ca-
pacity for tubular glucose reabsorption [17].

Proteinuria was defined as the presence of >1+ on
dipstick urinalysis. Trace proteinuria was considered
negative. Microscopic hematuria was accepted as the
presence of three or more erythrocytes per high-power
field. Pyuria was also accepted as the presence of five or
more leukocytes per high-power field.

The follow-up period started from the date of hos-
pitalization and ended the day of discharge or in-hospi-
tal mortality.

Statistical analysis. Continuous data are presented
as mean with standard deviation (SD) or as median and
interquartile range (IQR) in case of non-normal distri-
bution. Categorical data are presented as percentages.
For multiple group comparisons of categorical vari-
ables, the Chi-square test was used. Continuous vari-
ables were first analyzed for normality using the Kol-
mogorov-Smirnov test and then were compared using
the independent sample t-test or the Mann-Whitney
U test, when appropriate. To explore the risk factors
associated with AKI we performed logistic regression
models, with adjustment for risk factors that differed
between subjects who developed AKI and those who
did not. Also, multivariate logistic regression analyses
were used to estimate the risk factors associated with
in-hospital mortality. We did not include associates of
decreased eGFR (urea, creatinine, eGFR) and Hburia
in our prediction models. Kaplan-Meier survival curve
analysis was done to determine the correlation between
proteinuria and in-hospital mortality and log-rank test
was used for survival analysis. All tests were performed
using SPSS for Windows, version 17.0 software (SPSS
Inc., Chicago, IL, USA). P values of less than 0.05 were
considered statistically significant.

Ethics. The study protocol was approved by the
Clinical Research Ethics Committee of Kartal Dr. Lu-
tfi Kirdar City Hospital (approval date: 14.10.2020, ap-
proval number: 2020/514/187/15) and the Scientific
Committee of the Ministry of Health (approval no:
2020-10-08T16_20_20). The study was conducted in
accordance with the 1975 Declaration of Helsinki, as
revised in 2013.

Results. 695 patients have been hospitalized in in-
fectious clinics with COVID-19 diagnosis in study time.
Of these 695 patients, 244 patients were included in the
analysis. The flow chart of the study is shown in Figure 1.
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Hospital admissions for patients with Covid-19 diagnosis
between October 2nd and December 25th. 2020

Multiple admissions for one patient: only the first hospital

episode was included (n = 19)

Patients transferred from intensive care unit (n = 15)

Patients with urinary tract infections
and urinary catheters (n = 10)
Patients with dialysis (n = 8)
Pregnant patients (n =1)

n=:695

n = 53 patients (excluded)

Urinalysis were
available

n =244

Fig. 1. Flow chart of the study cohort.

The mean age was 59.6 = 13.7 and 65.2% of pa-
tients were male. The median time from diagnosis to
hospital admission was 5.5 (IQR, 1-8) days. 130 patients
(53.3%) had hypertension and 91 patients (37.3%) had
diabetes mellitus. Thirty-seven (15.7%) patients were
admitted with fever and 164 (67.2%) patients were ad-
mitted with oxygen saturation (Sa02)< 93% in a resting
state.

On admission of the 244 patients, median serum
urea and SCr were 34 (IQR, 26.8-48) and 0.86 (0.72-
1.05) mg/dL, respectively. eGFR<60 mL/min per 1.73
m2 was reported in 44 (18%) of patients. During hospi-
talization, the median peak SCr was 0.95 (IQR, 0.80-

1.25) mg/dL. The mean HbAlc of diabetic patients was
7.91 £ 1.99%. Most of the patients (98.8%) had elevat-
ed CRP values at admission. IL-6 was available in 96
patients with a median value of 28.3 (IQR, 7.03-113.6)
pg/mL.

Thirty-three patients (13.5%) were admitted with
AKI. AKI was detected in 63 patients (25.8%) at
any time of hospitalization including stage 1 in 41/63
(65.1%) patients, stage 2 in 7/63 (11.1%) patients, and
stage 3 in 15/63 (23.8%) patients. Table 1 shows the
baseline demographic and clinical characteristics and
laboratory values of all patients and a comparison of the
patients grouped according to the presence of AKI.

Table 1
The demographic, clinical and laboratory characteristics of the patients stratified
according to the presence of AKI
Variables All patients (n=244) 2111%(11) ( 1?=K613) P
Age (years) 59.6 £ 13.7 57.1+13.3 66.9 £ 12.2 0.000
Gender (male, %) 65.2 62.9 71.4 0.276
HT (%) 533 53.6 73 0.000
DM (%) 37.3 32.6 50.8 0.010
Time diagnosis to admission (day) 5.5(1-8) 6(2-9) 3(1-7) 0.012
Fever on admission (%) 15.2 144 17.5 0.566
sBP (mmHg) 120 (110-130) 120 (110-130) 110 (110-130) 0.776
dBP (mmHg) 70 (70-80) 70 (70-80) 70 (70-80) 0.226
Sa02 (%) 91 (89-94) 92 (89-94) 91 (88-63) 0.542
WBC (x10%/uL) 6.6 (4.8-9.3) 6.3 (4.7-8.6) 7.4 (5.0-11.6) 0.046
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Continuation of Table 1

Variables All patients (n=244) g‘;‘l‘g) ( 1?=K613) P
Lymphocyte (x10°/pL) 1.0 (0.62-1.3) 1.0 (0.7-1.4) 0.8 (0.6-1.3) 0.472
Hemoglobin (g/dL) 13.1 (12.0-14.1) 13.1 (12.4-14) 12.6(11.4-14.3) 0.089
Platelet (x10°/pL) 207.0 (161.0-278.8) 208 (165-277.5) 200 (150-296) 0.806
Glucose (mg/dL) 133 (110-192.5) 128 (110-184) 136 (115-200) 0.284
Urea (mg/dL) 34 (26.8-48) 31 (25-40) 50 (33-78.5) 0.000
Creatinine (mg/dL) 0.86 (0.72-1.05) 0.8 (0.67-0.95) 1.14 (0.91-1.45) 0.000
eGFR (ml/min/1.73 m?) 89.4 (68.7-102.7) 95.6 (82-105.7) 61 (42.7-84.7) 0.000
Decreased eGFR (%) 16.8 7.2 44 4 0.000
Albumin (g/L) 3.5(3.3-3.7) 3.5(3.3-3.7) 3.5(3.1-3.6) 0.260
Sodium (mEq/L) 137 (133-139) 137 (134-139) 135 (132-140) 0.058
Potassium (mEq/L) 4.3 (4-4.6) 4.3 (4-4.63) 4.1(3.9-4.6) 0.081
Chloride (mEq/L) 98.8 +4.9 99.5+4.5 97.5+5.6 0.070
Calcium (mg/dL) 8.97 (8.75-9.27) 8.93 (8.72-9.29) 9.03 (8.81-9.24) 0.320
AST (U/L) 36 (26-55) 36.5 (27-55) 33 (25-59) 0.544
ALT (U/L) 30 (18-47.8) 31 (18-51) 22 (17-44) 0.113
LDH (U/L) 349 (276-448) 352 (277-444) 334.5 (255-463.8) 0.861
CRP (ng/L) 81.8 (44.3-137.6) 73 (39.6-128.6) 104 (60.4-178) 0.002
Ferritin (ng/mL) 493.3 (254.1-817.7) | 489.3 (234.4-788.3) | 502.1(320.2-888.8) | 0.219
Fibrinogen (mg/dL) 590.8 £ 155.9 580.4 £ 152.7 617.5+162.1 0.302
D-Dimer (ug/L) 825 (537.5-1395) 780 (502.5-1277.5) 935 (637.5-2117.5) 0.023
CK (U/L) 99 (57-201) 94.5 (52.3-199) 108 (61-226) 0.382

Abbreviations. ALT: alanine aminotransferase; AST: aspartate aminotransferase; CK: creatinine kinase; CRP: C-reactive protein;
dBp: diastolic blood pressure; DM: diabetes mellitus; eGFR: estimated glomerular filtration rate; HT: hypertension;
LDH: lactate dehydrogenase; SaO2: oxygen saturation; sBP: systolic blood pressure; WBC: white blood cell.

Compared with patients without AKI, patients
who developed AKI were significantly older, had
more comorbidities; hypertension and diabetes mel-
litus and were admitted to emergency in a shorter time

after COVID-19 diagnosis. Moreover, patients with

than patients without AKI. The median value of serum
urea, SCr, eGFR and percentage of decreased eGFR
on admission were significantly higher in patients who
developed AKI than patients who did not.

Urinalysis data of study patients are shown in

AKI had higher leukocytes, CRP and D-dimer values Table 2.
Table 2
Urinalysis data obtained within 48 hours in patients with COVID-19
. All patients No AKI AKI
Variables n=244 n=181 n=63 P

pH, median (IQR) 6 (5.5-6) 6 (6-6.5) 5.8 (5.5-6) 0.000
Specific gravity, median (IQR) 1019.5 (1012-1028) | 1020 (1011-1028) | 1018 (1013-1027) 0.977
Protein, n (%)

0, negative or trace 188 (77.1) 150 (82.9) 38 (60.3)

1+ 29(11.9) 16 (8.8) 13 (20.6) 0.000

2+~3+ 27 (11) 15(8.3) 12 (19.1)
Blood, n (%)

0, negative or trace 189 (77.5) 153 (84.5) 36 (57.1)

1+ 26 (10.7) 17 (9.4) 9 (14.3) 0.000

2+~3+ 29 (11.8) 11 (6.1) 18 (28.6)
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Continuation of Table 2

Variabl All patients No AKI AKI
ariables n=244 n=181 n=63 P

Glucosuria, n (%) 88 (36.1) 64 (35.4) 24 (38.1) 0.697
Ketonuria, n (%) 38 (15.6) 28 (15.5) 10 (15.9) 0.939
Urine microscopy automated, n (%)

White blood cells > 5/hpf 22(9) 12 (6.6) 10 (15.9) 0.027

Red blood cells > 3/hpf 54 (22.1) 27 (14.9) 27 (42.9) 0.000

Epithelial cells* 39 (15.9) 31(17.1) 9(14.3) 0.600

Yeast cells* 9@3.7) 8 (4.6) 3(4.8) 0.783

Abbreviations. AKI: acute kidney injury; hpf: high power field. *if> 1 element/hpf is present.

The median pH value was 6 (IQR, 5.5-6) and the
median urine-specific gravity was 1019.5 (IQR, 1012-
1028). After excluding glycosuric patients, the median
urine-specific gravity was 1017 (IQR, 1010-1023) in
156 patients. Glycosuria was found in 88 (36.1%) pa-
tients and the median blood glucose level at the time
of urinalysis was 268 (IQR, 210.5-321.5) (data regard-
ing blood glucose at the time of urinalysis in glucosuric
patients were available in 48 patients). Only six patients
of glucosuric patients (6/48, 12.5%) had a blood glu-
cose value under the renal threshold defined. By urine
dipstick, 189 patients (77.5%) had no heme and 188
patients (77.1%) had no proteinuria. The percentage
of patients with proteinuria, hematuria and pyuria was

significantly higher in patients with AKI. In contrast,
urine pH was significantly lower in patients with AKI
than in patients without AKI.

Most patients received antiviral therapy (favipira-
vir, 93.4%; remdesivir, 5.3%), low-molecular-weight
heparin (LMWH) (93.4%) and corticosteroid therapy
(dexamethasone, 82.4%, pulse methylprednisolone,
33.6%). Patients with AKI received hydroxychloro-
quine treatment less frequently than those without AKI.
However, the patients with AKI received more antibac-
terial therapies than patients without AKI. The treat-
ments of the study patients; all patients and patients
grouped according to the presence of AKI are shown
in Table 3.

Table 3
The treatments of the patients stratified according to the presence of AKI
Variables Allnlfztif:ts 1;1111&;(11 I;A:Ké,, P
Treatment
Antiviral, % 98.4 98.3 98.4 0.998
LMWH, % 934 95 88.9 0.091
Corticosteroid, % 91.4 90.6 93.7 0.605
02, % 74.2 72.9 77.8 0.449
Colchicine, % 34.8 33.7 38.1 0.528
Antibacterial, % 29.1 24.9 41.3 0.014
Hydroxychloroquine, % 27.5 30.9 17.5 0.039

Abbreviaions. LMWH: low-molecular-weight heparin.

According to multivariate logistic regression analysis of risk factors on admission associated with the develop-
ment of AKI in patients with COVID-19 are shown in Table 4.

Table 4

Multivariate logistic regression analysis of risk factors on admission associated
with AKI development in patients with COVID-19

Multivariate
Variables OR 95% CI P
Age, years 1.026 0.995-1.059 0.105
Hypertension 1.562 0.669-3.651 0.303
Diabetes 1.159 0.527-2.546 0.714
Time diagnosis to admission, day 0.958 0.873-1.051 0.367
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Continuation of Table 4

Multivariate
Variables OR 95% CI P
WBC (x103/puL) 1.000 1.000-1.000 0.028
Decreased eGFR 4.771 1.969-11.558 0.001
CRP (mg/dL) 1.003 0.999-1.008 0.188
D-Dimer (ug/L) 1.000 1.000-1.000 0.901
Urine pH 0.468 0.215-1.019 0.056
Proteinuria 2.470 1.104-5.528 0.028
Hematuria 2.001 0.820-4.882 0.127
Pyuria 0.920 0.259-3.264 0.897

Abbreviations. CRP: C-reactive protein; eGFR: estimated glomerular filtration rate; WBC: white blood cell.

AKI development was associated with higher WBC
and decreased eGFR as well as with proteinuria on ad-
mission.

During median 8 (IQR, 5-12) days of follow-up,
thirty-five patients (14.3%) were admitted to the ICU
and 33 patients (13.5%) died. Patients with AKI had
significantly higher ICU admission and in-hospital

mortality rates than patients without AKI (39.5% vs.
5.5%, P=0.000; 38.1% vs. 5%, P=0.000). Five patients
(7.9% of patients with AKI) required continuous renal
replacement therapy (CRRT).

Comparison of the demographic, clinical, and lab-
oratory characteristics on admission between patients
who survived and who died were shown in Table 5.

Table 5
Comparison of the demographic, clinical and laboratory characteristics on admission
between patients who survived and who died
Variables Patients who survived Patients who died P
(m=211) (n=33)
Age (years) 582+ 13.6 68.5+10.4 0.000
Gender (male, %) 63 78.8 0.077
HT (%) 51.2 66.7 0.097
DM (%) 35.5 48.5 0.153
sBP (mmHg) 120 (110-130) 120 (110-130) 0.476
dBP (mmHg) 70 (70-80) 120 (110-130) 0.529
Sa02 (%) 92 (89-94) 90 (87-92) 0.006
Lymphocyte (x103/uL) 1.0 (0.7-1.4) 0.6 (0.5-1.1) 0.001
Hemoglobin (g/dL) 13.1(12.3-14.1) 12.1 (11.1-13.9) 0.065
Platelet (x103/uL) 216 (161-278) 191 (144-289) 0.304
Creatinine (mg/dL) 0.83 (0.69-1.0) 1.09 (0.91-1.35) 0.000
eGFR < 60 mL/min/1.73m2 13.7 36.4 0.001
AKI 11.8 27.3 0.017
Albumin (g/L) 3.5(3.3-3.7) 3.3(2.9-3.6) 0.053
Sodium (mEqg/L) 137 (134-139) 135 (132-140.5) 0.397
Potassium (mEq/L) 4.3 (3.9-4.6) 4.4 (4-4.7) 0.333
CRP (mg/L) 74.6 (38.8-129) 115 (77.4-204.5) 0.000
Ferritin (ng/mL) 489.3 (256.7-804.6) 520.3 (182.5-878.6) 0.828
D-Dimer (ug/L) 750 (505-1250) 1410 (845-3250) 0.000
Urine ph 6 (5.5-6) 5.5(5.5-6) 0.003
Urine specific gravity 1020 (1012-1028) 1018 (1014-1029) 0.858
Proteinuria (%) 18.9 48.5 0.000
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Variables Patients who survived Patients who died P
(n=211) (n=33)
Glucosuria (%) 36.9 30.3 0.458
Ketonuria (%) 14.7 21.2 0.337
Urine microscopy automated, n (%)
White blood cells > 5/hpf 9.5 6 0.524
Red blood cells > 3/hpf 18 42.4 0.000

Abbreviations. AKI: acute kidney injury; CRP: C-reactive protein; dBP: diastolic blood pressure; DM: diabetes mellitus; eGFR:
estimated glomerular filtration rate; HT: hypertension; SaO2: oxygen saturation; sBP: systolic blood pressure.

Compared to the patients who survived, deceased eGFR, proteinuria and hematuria than patients who
patients were older and they had significantly higher survived. According to multivariate analysis, patients
SCr, CRP, ferritin, D-dimer and lower SaO2, lympho- with older age, higher CRP level, and proteinuria were
cyte and urine pH levels. Moreover, patients who died at a higher risk of death than were patients without
had significantly higher percentages of AKI, decreased those findings (Table 6).

Table 6
Risk factors on admission associated with mortality in-hospital of COVID-19 patients
Multivariate
Variables OR 95% CI P

Age, years 1.049 1.008-1.091 0.017
Sa02 (%) 0.943 0.861-1.033 0.205
Lymphocyte (x103/uL) 0.999 0.998-1.000 0.274
Decreased eGFR 1.322 0.406-4.305 0.643
AKI 1.027 0.297-3.552 0.966
CRP (mg/L) 1.006 1.001-1.011 0.025
D-Dimer (ug/L) 1.000 1.000-1.000 0.272
Urine pH 0.503 0.184-1.377 0.181
Proteinuria 2.709 1.030-7.128 0.043
Hematuria 1.495 0.551-4.058 0.429

Abbreviations. AKI: acute kidney injury; CRP: C-reactive protein; eGFR: estimated glomerular filtration rate; SaO2: oxygen

saturation.

Kaplan-Meier analysis revealed a significantly higher in-hospital mortality rate for patients with proteinuria

(P=0.013) (Fig. 2).
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Fig. 2. Kaplan-Meier survival analysis of COVID-19 patients subgrouped by proteinuria.
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Discussion. In this retrospective analysis, we in-
vestigated the urinalysis data of COVID-19 patients,
incidence and risk factors of AKI development, and
mortality in-hospital in patients with COVID-19.

The importance of urine to show the severity of
COVID-19 was firstly reported by Liu et al. In this study
they found significantly higher positive rates of hematu-
ria, and proteinuria and higher urine pH in COVID-19
patients compared to healthy controls [41.2% vs. 22.2%,
28.6% vs. 11.1%,6.27 £ 0.6 vs. 5.94 0.7, respectively].
However, in contrast, urine-specific gravity was found
significantly lower in COVID-19 patients than healthy
controls (1020 = 0.007 vs. 1023 £+ 0.007) [6]. Hirsch
et al. found the median value of urine-specific gravity
as 1020 (IQR, 1010-1020) [8]. We found urine-specific
gravity lower than previous reports especially in patients
without glucosuria. Urine ph value was similar to the
values reported previously [8, 10].

Notably, glucosuria was found in 36.1% of patients
similar to a previous report [12]. In our study most of
the patients received corticosteroids. However; in only
six patients (12.5%), renal glucosuria was found with-
out serum glucose level not exceeding the renal thresh-
old for glucose similar to a previous report [18]. It may
be a result of proximal tubule injury in patients with
COVID-19.

The rates of other urine parameters such as keto-
nuria and pyuria were found in our study as 15.6% and
9%, respectively. These changes had not been focussed
in previous reports mostly. We found lower rates of py-
uria than other studies [6, 9]. Hirch et al. had found the
frequency of pyuria more than our study in COVID-19
patients with AKI (36.5% vs. 15.9%) [8].

The high frequency of renal abnormalities includ-
ing proteinuria and hematuria were reported in previ-
ous reports ranging between 20.3-89.8% and 6-81%,
respectively [3, 6, 7-12, 19]. Our study detected an
incidence of proteinuria of 22.9% and hematuria of
22.1% on admission among the hospitalized patients
with COVID-19.

The quantification and characterization of pro-
teinuria were begun to be investigated in recent stud-
ies. Huart et al. found proteinuria over 500 mg/g
in 68 patients (44%) and they also found urine ol-
microglobulin (a marker of tubular injury) concentra-
tion higher than 15 mg/g in 89% of patients suggesting
tubular proteinuria [20]. In a recent analysis, Karras et
al. found urine protein-creatinine ratio at admission >
lg/g in 84 patients (42%) with a urine albumin-protein
ratio <50% in 92% of patients. They also found urine
retinol-binding protein concentrations as > 0.03 mg/
mmol in 62% of patients suggesting that COVID-19
associated proteinuria reflected low-molecular-weight
proteins, which cannot be reabsorbed by the proximal
kidney tubule due to acute tubular damage [21].

Among our study population, we observed an in-
cidence of AKI of 25.8% similar to other reports [11,
22-24]. The reported rates of AKI are extremely vari-
able; however, available evidence suggests that it likely

affects >20% of hospitalized patients and >50% of pa-
tients in the ICU [25]. In a recent meta-analysis; the
incidence of AKI was reported as 13.28% (162/1220) in
all included studies [26]. Differences may have resulted
from definitions of AKI and the populations studied.
The pathogenesis of AKI in patients with COVID-19 is
likely multifactorial, involving both the direct effects of
the SARS-CoV-2 virus on the kidney such as collapsing
glomerulopathy, endothelial damage, coagulopathy,
complement activation, and inflammation and the indi-
rect mechanisms resulting from systemic consequences
of viral infection or effects of the virus on distant organs
including the lung, in addition to mechanisms relating
to the management of COVID-19 [27]. Some studies
reported the presence of viral particles within both the
tubular epithelium and podocytes on electron micros-
copy, implying the direct infection of the kidney [28,
29], others failed to demonstrate the presence of virus
in the kidney [30-32]. In addition to direct pathophysi-
ological mechanisms, renal dysfunction in the context
of COVID-19 may also arise through the systemic ef-
fects of SARS-CoV-2 infection and critical illness. Vol-
ume depletion, exposure to nephrotoxins, increase in
renal ven pressure and reduced filtration due to posi-
tive end-expiratory pressure (PEEP), the release of cy-
tokines, vasoactive substances and damage-associated
molecular patterns (DAMPs) from lung injury are also
other mechanisms for kidney injury [27].

Risk factors of AKI in COVID-19 are diverse and
multifactorial. A number of previous studies have sug-
gested that the development of AKI in COVID-19 pa-
tients may be affected by multiple risk factors, such as
older age, male sex, black race, comorbidities, increased
CRP, proteinuria at admission, the need for ventilator
support, use of vasopressor drug treatment [3, 8, 20,
23, 25]. On the basis of our multivariate logistic re-
gression analysis; higher leukocytes, decreased eGFR
and presence of proteinuria were independent predic-
tors of AKI. As reported previously, we observed a high
prevalence of hematuria and proteinuria in COVID-19
patients with AKI [3, 12,19, 21, 22]. However, in a re-
cent study, they found no significant differences in pro-
teinuria, hematuria and leukocyturia among patients
with AKI compared with non-AKI patients [24].

Several mortality risk scores have been proposed
to predict mortality in COVID-19 patients [33, 34,
35], most of which did not include an evaluation of
kidney status. However, kidney indicators seem to be
the main predictors of mortality. We found the highest
mortality frequencies in patients with AKI compared
to patients without AKI (38.1% vs. 5%, P=0.000) con-
sistent with previous reports [19, 23, 36]. In a recent
meta-analysis, COVID-19 patients with AKI had a sig-
nificantly increased risk of death compared to patients
without AKI (OR 30.46, 95% CI 9.29-15.19) [26]. We
also found that proteinuria on admission was indepen-
dently associated with in-hospital mortality and had a
2.7 times higher risk of death similar to previous reports
[11, 12, 37]. Pei et al. showed higher overall mortal-
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ity in the patients with renal involvement, including
hematuria, proteinuria, and AKI, compared with that
of patients without renal involvement (11.2% vs 1.2%,
P=0.006) [3]. Cheng et al. reported the incidence of
mortality in-hospital in the patients with elevated base-
line serum creatinine on admission was 33.7%. They
also found that proteinuria of any degree, hematuria
of any degree, elevated baseline BUN, elevated base-
line SCr, peak SCr > 133 mmol/l, and AKI over stage
2 were independently associated with mortality [7]. In
another study, Portoles et al. confirmed that elevated
baseline SCr, previous chronic kidney disease, hematu-
ria, and in-hospital AKI were independent risk factors
for mortality in-hospital after adjusting for age, sex and
comorbidity [9]. However; in a recent study, Ouahmi et
al. reported that proteinuria was not found as an inde-
pendent predictor for in-hospital mortality [24].

This study has several limitations. The number of
patients included in this study is limited, and there were
some missing data. Second, an accurate baseline serum
creatinine and urine output was not available, which
may have led to an under or overestimation of AKI or
erroneous associations. We also were unable to distin-
guish patients who had preexisting proteinuria and he-
maturia prior to the presentation from those who had
it new-onset on admission due to lack of previous uri-
nalysis in most patients. Third, disease severity was not
defined because of missing data. Finally, the quantifica-
tion of proteinuria could not be investigated.

References:

In conclusion, proteinuria on admission is associ-
ated with the development of AKI and in-hospital mor-
tality in patients with COVID-19. We hence reinforce
the suggestion that urinalysis may be useful for the eval-
uation of COVID-19 progression and early diagnosis of
kidney damage before SCr rise. Early detection and ef-
fective intervention of kidney involvement may help to
reduce the development of AKI and to improve the vital
prognosis of COVID-19.
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Abstract. The present study aimed to evaluate the dynamics of the incidence of acute
cystitis in Ukrainian children in the regional aspect.

Methods. The primary documentation is presented by the data of state and branch
statistical reports of the institutions of the Ministry of Health of Ukraine for 2013-2017.
There are age periods - children under 14 and 15 - 17 years. The indicators were
analyzed for Ukraine as a whole, five of its regions, and the regions that make them up.

Results. At stabilization of morbidity of children till 14 years which specific weight
reaches 70%, annual growth of sick teenagers (on 28,0% from 2013 to 2017) is noted.

Conclusioni. Administrative areas have been identified that require increased attention
from health authorities and clinicians to develop appropriate measures.
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H.O. Caiinakoa',O.B. Illynak!, A.JI. Kmoc!, I'.€. Kononosa', B.1. I'pon3incbKkuii’

T'ocTpuii mucTHT Yy AiTeii: MOBIKOBI Ta perioHaJbHI 0CO0MBOCTI B YKpaiHi

ITY «Iuctutyt yposorii HAMH Yxpainn», M. KuiB, Ykpaina
IBano — MpaHKiBchKa 0b1acHa KJIiHiuHa JiikapHs, M. IBaHo-DpaHKiBChK, YKpaiHa

Pe3tome. Memoro pobomu 6y10 eusuenus Ounamixu 3axe0po8aHoCmi OUmMaA1020 HACeACHHS HA 20CMPULL YUCmum
8 PecioHANbHOMY AcheKmi.

Memodu. Bueuenns 3axeoprogarnocmi Oumsauo20 HaceaeHHs Ha 20cmpuil yucmum 8id0yeanocs 3a daHumu oghiyiii-
Hoi cmamucmuku 3a n’ams pokie (2013 — 2017 pp.) é achekmi adminicmpamuenux mepumopii Yxpainu. Pozeasdanuce
nogixosi kameeopii dimeii do 14 ma 15 - 17 pokis.

Pesynomamu nokazanu, wo npu 8i0HOCHIl cmabinizayii 3apeecmpoganux dimeil, X60puUx HaA e0OCMPULl yucmum,
nepeeaicHa ix binvwicms npedcmasnena 8ikoeor epynoro 0o 14 pokie i auwe KoxcHull mpemiii 6unadok npuxoouscs Ha
nioaimkis. Ilpu ybomy, Ha 8iOMiHY, ceped OCMAHHIX XapaKmepHum 0ya0 wopiuHe 3pOCMAaHHs Ha Oinbuocmi mepumopii
(Ha 2,3% 0o 6619 npomu na 0,3% do 14518). B 3axionomy, llenmpanvnomy, Iliedenno-Cxionomy pecionax 3ocepediceHo
94,3% ma 93,0% dimeii do 14 poxie ma nioaimkie 6ionogiono. Pieni 3axeoprosanocmi Ha eocmpuii yucmum (8 po3paxyu-
Ky Ha 1 muc. ionogionoeo Hac.) dimeit 0o 14 pokie npu He3HauHiil meHOeHYii 00 3MeHueHHs Koausarucs 6id 2,16 do 2,26
(6 cepeduvomy cmarnoeuau 3a 5 poxie 2,2+0,01) i 6yau 2,2 — 3,4 pazu meHwi 3a noKa3Huku ceped nionimkie, ki wopiuHo
3pocmaroms (Ha 28,0% 3 2013 p. do 2017 p. i cmanosunu 6, 13; 6 cepednvomy 5,38+0,2).

Bucnoeok. Busgneno 15 obnacmeii Yxpainu, wo 6uoinsitomscs noMidic iHWUX 3a 8UCOKUMU NOKA3HUKAMU 3AX80-
proearocmi Ha eocmpuil yucmum dimeil sk do 14 pokie, mak ii nionimkie, wjo nompe0ye nidsuujeHoi yeasu nepuio4epeo-
60 6 3’ACY8AHHI NPUYUH MA NPULHAMMS 8i0n06i0HUX 3ax00i6 (Binnuyvka, Kuiscvia, Boauncvka, leano-@Ppankiscoka,
Jlvsiscvka, Pisnencoka, Tepnoninvcoka, Yeprieeyvka, Ininponemposcoka, Kiposoepadcvka, Xapxiecvka, Mukonaie-

coka, Odecvka).

KiouoBi cioBa: cocmpuii yucmum, oumsue HaceneHts, pecioHu.

Introduction. The problem of maintaining the
health of children against the background of consis-
tently unfavorable indicators, when deviations in their
health are becoming more common and pronounced, is
becoming a relevant, important task of all government
agencies, institutions, public organizations and society
as a whole [1-3]. Acute infectious and inflammatory
diseases endured in childhood should be considered
predictors of a number of other diseases in the later age
period at the stages of reproductive and working-age [4-
7]. In this aspect, urinary tract infections are of inter-
est as one of the most important problems of modern
urology, and, in particular, acute cystitis, which is the
most common manifestation [8-10]. In most cases, the
infection is of ascending character, mainly affects the
kidneys, and in clinical outpatient practice, patients
with acute cystitis are not significantly inferior in the
frequency of treatment of acute pyelonephritis. Its
tendency to recur, as a feature of the clinical course,
complicates the situation [11, 12]. The disease takes a
chronic form with all its known negative manifestations,
complications, consequences [11, 14]. As a result, they

Caiinakoa Haransa OaekcanapiBHa
urol.epid@gmail.com

cause frequent visits to doctors, lead to a sharp decrease
in physical and psycho-emotional activity, leave their
mark on the quality of life. In fact, the above category
of patients needs long-term medical and social care
[11, 13, 14]. Therefore, detailed information on com-
mon diseases with the progressive and disabling course
is usually important. Under such conditions, the need
for systematic monitoring, assessment of the dynamics
of those diseases in childhood, which can predict the
prevalence of chronic diseases in the future, and thus
timely focus on optimizing prevention, development
and implementation of effective health technologies.

This study aimed to evaluate the dynamics of the
incidence of acute cystitis in children in the regional
aspect.

Materials and Methods. The paper presents an
analysis of the incidence of acute cystitis (AC) in chil-
dren based on a study of official statistics for 2013 —
2017. A feature was the allocation of two age periods —
children under 14 and 15 — 17 years. The dynamics of
absolute and intensive indicators (per 1000 relevant
population) were studied both in Ukraine as a whole
and in five regions and oblasts that are part of them
(Western, Central, Northeastern, Southeastern, South-
ern). During processing dynamic series, a standard set
of indicators was involved: absolute increase (decrease),
growth rate (decrease), coefficient of visibility. For
comparative analysis, the mean values with their errors
were calculated, and in determining their differences —
the Student’s test criterion.
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Results. The dynamics of the total number of children registered in Ukraine with acute cystitis during 2013 -

2017 in the regional aspect are presented in Table 1.

Table 1
Dynamics of the number of children with acute cystitis, taking into account their age
Regions 0-17 X
years Tp/z
2013 2014 2015 2016 2017 %
Western 9603 9461 9330 9298 9441 -1,7
Central 4599 4605 4564 4232 4460 -3,0
North-East 750 789 676 735 705 -6,0
South-East 3908 3202 3468 3870 4016 +2,8
South 1679 1807 1765 1870 1935 +15,2
Kyiv 383 467 475 496 580 +51,4
Ukraine 20952 20261 20278 20501 21137 +0,9
Regions 0-14 X
years Tp/z
2013 2014 2015 2016 2017 %
Western 7254 7122 7066 6941 7024 -3,1
Central 3151 3121 3137 2812 2950 -6,4
North-East 530 580 480 483 512 -3,4
South-East 2338 2083 2192 2444 2590 +10,8
South 997 1035 1033 1083 1133 +13,6
Kyiv 210 232 251 262 309 +47,1
Ukraine 14480 14103 14159 14025 14518 +0,3
Regions 15-17 X
years T gé/ z
2013 2014 2015 2016 2017
Western 2349 2339 2264 2357 2417 +2,9
Central 1448 1484 1427 1420 1510 +4,3
North-East 220 209 196 252 193 -12,3
South-East 1570 1119 1276 1426 1426 -9,2
South 682 772 732 787 802 +17,6
Kyiv 173 235 224 234 271 +56,6
Ukraine 6472 6158 6119 6476 6619 +2,3

T p/z - growth rate (decrease); in %.

Apparently, it was quite stable among children
0-14 and 15-17 years old. The slight tendency to in-
crease them (by 0.9% to 21137 in 2017), which was
observed last year, was more pronounced among ado-
lescents (by 2.3% to 6619 and only by 0.3% to 14518
among children under 14 years). From the given data
the advantage (in 2.2 times) of patients at the age of 14
years is traced. It continues in each region and ranges
from 1.1 (the capital) to 3 times (Western region). The
defined general picture of the whole country consists of
features of changes in regions. Thus, the number of reg-
istered children (0-17 years) decreased in the Western

(by 1.7%), Central (by 3.0%), North-Eastern (by 6.0%)
regions and increased by 2.8% in the South-East, 15.2%
in the South and 51.4% in Kyiv. In the structure of the
distribution of sick children with acute cystitis, which is
presented in Table 2, we find confirmation that the vast
majority of them during the study period are concen-
trated in the Western region (in 2017 - 44.7 = 0.2%),
the second and third places were occupied by Central
and Southeastern (22.2 £ 0.3 and 19.0 £ 0.3%, respec-
tively), the rest were successively occupied by the South
(9.1 £ 0.2%), the North-East (3.3 + 0.1%) and Kyiv
(2.8 £0.1%).
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Table 2
Dynamics of the regional distribution structure of children with acute cystitis
0-17
Regions %+m %+m %+m %+m %+m
2013 2014 2015 2016 2017
Western 45,810,1 46,710,3 46,010,3 45,4%0,3 44,710,3
Central 22,0+0,2 22,7+0,3 22,5%0,3 20,610,3 22,210,3
North-East 3,610,1 3,910,1 3,3+0,1 3,610,1 3,3+0,1
South-East 18,610,3 15,8%0,2 17,1£0,3 18,910,3 19,0+0,3
South 8,0%0,2 9,0+0,2 8,7%0,2 9,1+0,2 9,1+0,2
Kyiv 1,840,09 2,340,1 2,340,1 2,440,1 2,840,1
Ukraine 100,0 100,0 100,0 100,0 100,0
0-14
Regions % % % % %
2013 2014 2015 2016 2017
Western 50,1 50,5 50,0 49,5 48.4
Central 21,8 22,1 22,1 20,0 20,3
North-East 3,7 4,1 3,4 3,4 3,5
South-East 16,1 14,8 15,5 17,4 17,8
South 6,7 7,3 7,3 7,7 7,8
Kyiv 1,4 1,6 1,8 1,9 2,1
Ukraine 100,0 100,0 100,0 100,0 100,0
15-17
Regions % % % % %
2013 2014 2015 2016 2017
Western 36,3 38,0 37,0 36,4 36,5
Central 22,4 24,1 23,3 22,0 22,8
North-East 3,4 3,4 3,2 3,9 2,9
South-East 24,3 18,2 20,9 22,0 21,5
South 10,5 12,5 12,0 12,2 12,1
Kyiv 2,7 3,8 3,7 3,6 4,1
Ukraine 100,0 100,0 100,0 100,0 100,0

According to the comparative analysis of the data
of the selected two age groups of children, several fea-
tures are crystallized. Thus, with the similar following se-
quence of distribution of leading places of registered sick
children 0 - 14 and 15 - 17 years, which account for 94.3%
and 93.0%, respectively (Western, Central, South-East-
ern, Southern), the dynamics of their changes have dif-
ferences. A more pronounced growth rate (+ 2.3% vs. +
0.3%) of adolescents is due to an increase in cases in four

administrative territories (Western by 2.9%, Central by
4.3%, Southern by 17.6%, Kyiv by 56.6%), while in the
other age category in three — Southeast (10.8%), South
(13.6%) and the capital (47.1%). In order to reduce the
leveling of random deviations in individual years for
generalization, to identify the main typical feature, the
average values of the number of patients by region were
calculated, as they cover the features present in the ob-
servation group (Table 3).

Table 3
The average values of the total number of patients with acute cystitis by regions (M £ m); 2013 — 2017
Regions 0 — 17 years 0 — 14 years 15 — 17 years

Western 9426+49,1 7081+44,6 2345+22,2
Central 4492+62,0 3034160,4 1458+15,6
Northeast 731£16,3 517£16.,6 214+7.5

Southeast 3693+140,0 2329+81,5 1363£64,0
Southern 1809+41,0 1086%25,2 755+19,7
Kyiv 480+35,1 253+14,5 227+14.,4
Ukraine 20626+162,0 14257+92,0 6369+89,0
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The results of Table 3 confirm the above-mentioned
similarity or difference of regional processes observed
during five years in the context of two age periods of
children with acute cystitis. It is only necessary to add
that the situation in Ukraine is formed by three regions
(Western, Central, South-Eastern), in which the most
patients with acute cystitis are concentrated, namely at
the age of 0 - 14 years 87.3%, 15 - 17 years — 81.1%.

In this context, data on the oblasts that make up
each region are of interest. It was found that the vast ma-
jority of them in the West accounted for Lviv, Ternopil,
Chernivtsi oblasts (up to 14 years - 73.7%, adolescents

- 61.6%), in Central - Vinnytsia and Kyiv (61.5% and
70.5%, respectively), in the South-East — Dnipropetro-
vsk, Kharkiv (58.7% and 68.0%), in the South - Odesa,
(52.0% and 64.5%, respectively). As a result, in 2017,
11,468 out of 21,137 (54.7%) children with this disease
were concentrated in the eight oblasts listed above, in-
cluding 7,436 (35.2%) and 4,032 (19.5%), respectively,
under the age of 14 and 15 - 17 years. The results of
studying the dynamics of the incidence of children with
acute cystitis in the age aspect by region per 1000 of the
relevant population are different, which is obvious from
Table 4.

Table 4
Regional dynamics of the incidence rates of children with acute cystitis
(per 1000 corresponding us.); M £ m
Regions 0-14 years
2013 2014 2015 2016 2017 i
Western 4,58 4,41 4,29 4,21 4,21 4,3410,05
Central 2,96 2,86 2,84 2,31 2,57 2,71%0,1
Northeast 1,14 1,08 1,03 1,01 1,05 1,0610,2
South-East 1,20 1,10 1,11 1,37 1,57 1,27%0,08
South 1,45 1,39 1,39 1,47 1,53 1,45%0,02
Kyiv 0,53 0,56 0,58 0,59 0,67 0,59+0,02
Ukraine 2,26 2,22 2,20 2,16 2,23 2,21+0,01
Regions 15 - 17 years
2013 2014 2015 2016 2017 Mztm
Western 7,03 7,37 7,51 8,06 8,78 7,7510,3
Central 5,97 6,48 6,42 6,87 7,63 6,6710,2
Northeast 2,11 2,10 2,10 2,86 2,19 2,27%0,1
South-East 3,79 2,92 3,50 4,54 4,85 3,92+0,3
South 4,19 5,25 5,18 5,90 6,11 5,33%0,3
Kyiv 2,36 3,34 3,41 3,62 4,31 3,411+0,3
Ukraine 4,79 4,96 5,25 5,78 6,13 5,38+0,2

In general, in Ukraine, the indicators among
children under 14 years of age, with a slight tendency
to decrease, do not differ significantly and are low-
er by 2.2 - 3.4 times the incidence rate among ado-
lescents at their annual growth rate of 3.5% 9.6%,
20.7%, 28.0% by the coefficient of visibility (pro-
viding the value of 2013 for 100%). As it can be seen
from Table. 4, the incidence at the age of 0 - 14 years
was in the range of 2.16 - 2.26 per 1000 population
and averaged 2.2+0.01, although from year to year it
decreased by 1.8%, 2.6%, 4.4%, 1.3%, while adoles-
cents in five years increased by 28% and were equal in
2017 to 6.13; and averaged 5.38 = 0.2. According to
the comparative analysis of the dynamics of indicators
among children under 14 and 15-17 years in each re-
gion and the capital, as well as summarizing their in-

dicators in the form of averages, we can conclude that
in both cases the distribution of rankings is almost the
same. Thus, the first four of them belong to the West-
ern, Central, Southern and South-Eastern regions;
the average levels of morbidity of children under
14 years of age and adolescents, respectively, were
in the following areas, respectively: 4.34% 0.05 and
7.75 £ 0.3; 2.7120.1 and 6.67%£0.2; 1.45+0.02 and
5.33%0.3; 1.27+0.08 and 3.92+0.3 (per 1 thousand
inhabitants).

In addition, the incidence of adolescents must
increase from year to year in all administrative ter-
ritories, and more intensively in the Southern region
and Kyiv, which can be seen in the coefficient of vis-
ibility (Fig. 1).
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Fig. 1. Coefficient of visibility of the dynamics of the incidence in children aged 0 - 14 years for acute cystitis (per 1.000 people).

In contrast, among children under 14 there is a
steady annual decrease in the level in the Western,
Central, Northeastern regions, in the rest of the coun-

try (Southeast, Southern regions, the Capital), in re-
cent years there has also been an increase in morbidity
(Fig. 2).
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Fig. 2. Coefficient of visibility of the dynamic incidence of acute cystitis in children aged 15-17 years (per 1.000 people).

Discussion. According to the results of analytical-
synthetic, comparative analysis of official statistics for
2013-2017 in Ukraine, it was found that adolescents are
at risk due to the growth among them of acute cystitis
by 28.0% to 6.13 in 2017, the value which was 2.2 - 3.4
times higher than among children under 14 years of age
with a tendency to decrease and were in the range of
2.16 - 2.16 per 1,000 population, unfortunately, the
specific information presented could not be compared
with other authors. Most of them emphasize only the
sufficient prevalence of pathology in the pediatric pop-

ulation and refer to the lack of its accuracy [15-17]. In
a separate publication by VV Verbytsky and co-author,
it is noted that 32% of young children with urinary tract
infections have acute cystitis [15]. More often there are
references to the frequency of hospitalizations with uri-
nary tract infections, the group of which includes acute
cystitis, and, according to Rafalsky et al it is the most
common [18]. In particular, in the structure of hospi-
talized nephrology hospitals, 10.0% account for cystitis
and 22.0% in the structure of microbial-inflammatory
diseases of the urinary system. Under such conditions,
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substantiated, objectively confirmed information on
the identification of areas in which during all years their
values significantly exceed the values of the average
Ukrainian and, thus, actually need a variety of increased
attention because they form the overall picture in the
country. Such oblasts include: Volyn, Ivano-Frankivsk,
Lviv, Rivne, Ternopil, Chernivtsi — all of them, except
for Transcarpathia, are part of the Western region; Vin-
nytsia, Kyiv, - from the Central; Dnipropetrovsk, Kiro-
vohrad, Kharkiv - South-East; Mykolayivska, Odesa —
South. That is, 13 regions of Ukraine stand out among
others, targeted measures that require assessment of the
real situation to identify the root causes, and their broad
vector covers not only medical aspects in clinical and
organizational terms but also behavioral, social, etc.

The summary of the above data shows the urgency
of providing specialized care to children with acute cys-
titis, and the identified regions and areas that are part of
them and have not only high morbidity but also stand
out for their growth, dictate the need for a thorough
study of the root causes of the situation and develop-
ment of purposeful clinical-organizational, administra-
tive measures. At the same time, they need to take into
account the age characteristics that were discovered
during the study.

Conclusions. It was found that, with the relative
stabilization of registered children with acute cystitis
in Ukraine in 2013-2017, the vast majority of them are
under the age of 14 and only one in three cases are ado-
lescents, with, in contrast, among the latter is charac-
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Abstract. Peritoneal dialysis (PD)-associated peritonitis can lead to dysfunction in PD delivery as
a result of thickening of the peritoneal membrane, usually due to recurrent peritonitis, and result in
peritonitis with ileus or intestinal perforation. This study sought to investigate the risk factors that lead
to mortality in patients receiving PD who underwent surgery for peritonitis.

Methods. The study was designed as a retrospective observational study and included 36 patients who
received PD and underwent surgical treatment for peritonitis between 2011 and 2020. Data on patient
demographics, comorbid diseases, duration of PD application, number of peritonitis episodes due to
PD, surgical procedures performed due to peritonitis, and postsurgical morbidity and mortality rates
were collected.

Results. It was found that mortality increased with advancing age in patients with coronary artery
disease (CAD) compared to those without CAD, and this increase was statistically significant
(p = 0.002). In addition, it was determined that the accompanying cirrhosis significantly increased
mortality in elderly patients (p = 0.043). In considering the surgical procedures performed, it was
Sfound that segmental small-bowel resection (n = 16) was mostly performed due to ileus or intestinal
perforation, and no additional pathological findings other than peritonitis were encountered in
12 patients. Mortality occurred in eight patients in the advanced-age group and one patient in the
other group among patients operated on for peritonitis. No difference in mortality rate was found
according to the surgical procedure (p = 0.512). Binary logistic regression analysis was applied and
age, coroner artery diseases (CAD), and dialysis time for risk of mortality. Respectively, age (odds
ratio [OR]= 1.09; 95% CI [1.013-1.193]; p=0.024), CAD [OR] = 43.7; 95% CI [5.191-368.755];
p <.001 and dialysis time [OR] = 1.786; 95% [1.060-3.010]; p=0.029 was calculated.

Conclusions. Mortality increased by 1.09 times for each one-year increase in age after 52.5 years
of age and also CAD increased the mortality rate by 43.7 times. Prolonged PD duration increased
the mortality rate especially after 11.5 months, increased the peritonitis-related mortality rate by
1.7 times. We propose that since surgical interventions may be performed in peritonitis due to PD;
and do not increase peritonitis-related mortality, an appropriate surgical procedure can be performed
safely in experienced centers before it is too late.

Key words: peritoneal dialysis -associated peritonitis, surgical treatment, risk factors, postoperative
mortality.
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Myparan Epkent!, Empe Kapakas', TeBdik Asui?, 3eitnen Lnaiina barmxki’, Aiiginmkan AKayp!

AHaJi3 (pakTopiB pU3MKY MmicasonepaniiiHoi CMEPTHOCTI y XBOPHX, SKi
JIKYIOTbCS METOIOM NIEPUTOHEATBHOI0 IiaJi3y 3 NEPUTOHITOM

'Kadenpa 3aranpHoi Xipyprii, MeaunuHa mikona, backeHTchbkuii yHiBepcUTET, AHKapa, TypedunHa
?Kadenpa 3aranpHoi xipyprii, BackeHtchkuit yHiBepcurteT, HaByasbHO-10CTIIHUIA LIEHTP
Ananu, AnaHa, TypeyuuHa
’MennuHa mkosa, backeHTchKuit yHiBepcuTeT, AHKapa, TypeydnHa

Pestome. Ilepumonim, acouiiiosanuii 3 nepumoneansuum dianizom (I1]) moxce npuzeecmu 00 6mpamu MmexHiKu
Memody 6 pe3yabmami NOMOBULeHHS NepUMOHeanbHOi MeMOPaHUu ma nepumoHimy 3 Kay6080r0 HenpoxioHicmro abo nep-
dopauicro kuwkienuxa. Lle docaioxcenns cnpsamosane Ha susuerts pakmopie puzuxy cmepmuocmi Il nayicumie, axi
nepexecau xipypeiune 8mpyuanHs 3 NPUE0OY NepUmoHimy.

Memoou. Jlocaioxcenns 6ya0 po3pobaero K pempocneKxmusHe obcepsayiiine 00CAiONCeHHs ma eKAw4aio 36 na-
yieumie, ki aikysanucos memodom I/l ma nepenecau xipypeiune nikysauns nepumonimy é nepiod 3 2011 no 2020 pp.
Jlani npo demoepaiuni nokaznuKu nayicHmie, CynymHi 3axeopro8ants, mpueanricmo arikyeanns I, kinvkicmo enizodie
nepumonimy, xipypeiuni npouedypu, a maxKoyic NOKA3HUKU 3aX60PI0BAHOCIE Ma cMepmHOCmi nicas onepayii 6yau npo-
AHANI308aHI.

Pezyavmamu. Bcmanosaeno, wo cmepmuicmo I/ nayicumie 36invuiysanacy 3 8ikom y nayicHmie 3 iuleMiuyHOw
xeopoboio cepuys (IXC) nopisnano 3 nayicumamu 6e3 IXC (p = 0,002). Kpim moeo, 6cmanoéaeHo, wio CynymHiil yupo3
docmosipHo nideuuyysae cmepmuicms y nayicHmie Aimuvoeo 6iky (p = 0,043). Ananiz npoeedenux xipypeiuHux 6mpy4aHs
BU3HAUUB, W0 Ce2MEeHMAPHA pe3eKyis MoHKoI Kuwku (n = 16) 30ebirbuioco 6yna 6UKOHAHA Yepe3 KUKO8Y Henpoxio-
Hicmb abo nepgopayiro Kuwiku, y 12 nayicumie He 0yn0 eus61eH0 000aMKOBUX NAMOA0IYHUX 03HAK, KPIM NePUMOHIMY.
JlemanvHuil 6unadkok KoHcmamosaHo y 8 nayienmie cmapuioi 8ikoeoi epynu ma 00H020 nayieHma cepedHboeo 8iky. 3a
XipypeiuHum empyuanHam pizHuyi 8 cmepmuocmi e euseaeno (p = 0,512). binaphuii soeicmuvnuil peepeciliHuil ananiz
npodemoncmpyeas, wo 6ix, IXC ma mpueanicmo dianizy Oyasu gaxkmopamu pusuxy nicasonepayiiiHoi cmepmuocmi y
I nayienmis: éionowenus wancie [OR]= 1,09; 95% CI [1,013-1,193]; p=0,024), CAD [OR] =43,7; 95% CI [5,191-
368,755]; p <,001 ma [OR] = 1,786, 95% [1,060-3,010]; p=0,029, gionogioo.

Bucnosxu. 3a oanumu nawoeo docaidxucenns, cmepmuicmeo 6id I1/[-acoyiiiosanoeo nepumornimy 30in1bULy8aiace
6 1,09 paszu 3 KoxcHum poxkom nican docseeHHs nauienmamu 8iky 52,5 pokie. Hasginicmo IXC nidsuwysanra nicas-
onepayiiiHy nemanvticms y 43,7 paza. Tpusanicmo I 36invuysana nonad 11,5 micayie niosuwyeana cmepmuicms 6io
nepumonimy y 1,7 paziu. Ockinbku onepamueHi 6mpy4yants He 30invuiyroms cmepmuicms 6id I1/[-acoyiitoganoeo nepu-
moHimy, 8i0noeioHy xipypeiuny npouedypy ModicHa 6e3neuHo UKOHYBAMU 8 YMOBAX 00CBIOHeHUX UeHMPIE.

KmouoBi ciioBa: nepumoneanvruii dianiz, nepumonim, xipypeiune AiKyeants, paxmopu pusuxy, nicasonepayii-
Ha 1emanbHiCMb.

Introduction. Although peritoneal dialysis (PD)
is a widely used dialysis modality for patients with end-
stage renal disease (ESRD) but it can lead to a variety
of complications; among those known, peritonitis is
one such common and serious example [1]. It has been
reported that the rate of peritonitis should be below
0.5 episodes per patient-year in patients undergoing
PD, but episodes have been documented to occur at
different rates by different centers [2]. PD-associated
peritonitis can lead to dysfunction in PD delivery as a
result of thickening of the peritoneal membrane, usu-
ally due to recurrent peritonitis, and result in perito-

Murathan Erkent
murathanerkent@baskent.edu.tr
erkentmurathan@gmail.com

nitis with ileus or intestinal perforation. This explains
the polymicrobial pathology that grows in the perito-
neal fluid in PD-related peritonitis and the associated
mortality rate (> 15%) [3, 4]. The present study aimed
to investigate the risk factors that lead to mortality in
patients receiving PD who underwent surgery for peri-
tonitis.

Materials and Methods. The study was designed
as a retrospective observational study and was approved
by the Baskent University Institutional Review Board
(project no. KA21/322) and supported by the Baskent
University Research Fund. Patients who underwent PD
and surgical treatment for peritonitis between 2011 and
2020 were screened retrospectively using the hospital
automation system, and data on patient demographics,
comorbid diseases, duration of PD application, number
of peritonitis episodes due to PD, surgical procedures
performed due to peritonitis, and postsurgical morbid-
ity and mortality rates were collected. A total of 36 pa-
tients were finally included in this study.
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Patients with information that could not be fully
sourced from the hospital automation system, those un-
der the age of 18 years, and those whose postoperative
follow-up could not be performed at our center were
excluded from this study. Patients mainly included in
the study; Patients who apply peritoneal dialysis and
apply it alone in their own home, but who have been
given the necessary sterile use training and followed up

2200 HD
patients
2292
patients
92 PD
patients

in our center, are patients who apply peritoneal dialysis
and were operated on for peritonitis, and the cause of
secondary peritonitis cannot be determined during the
operation. Patients who underwent hemodialysis, were
diagnosed with secondary peritonitis and were followed
up for primary peritonitis but were not operated on were
excluded from the study (Fig. 1).

—»| Excluded

Included

Peritonitis
(+) PD
patients

56 Peritonitis
(-) PD patients

Fig. 1. Flowchart documenting inclusion and exclusion of study participants. (Abbreviations: ESRD, end-stage renal disease;
HD, hemodialysis; PD, peritoneal dialysis).

As a result, the parameters that we think may have
an effect on mortality in patients undergoing PD and
having peritonitis attacks due to it were revealed, and
we predicted that mortality rates could be reduced by
taking necessary precautions in a timely manner in such
patients.

Statistical Analysis. The Statistical Package for the
Social Sciences for Windows version 24 software pro-
gram (IBM Corporation, Armonk, NY, USA) was used
for statistical analysis purposes during the evaluation of
the study results.

Descriptive statistics were expressed as numbers
and percentages for categorical variables and mean *+
standard deviation values for quantitative variables if
the data were suitable for normal distribution or me-
dian values if they were not suitable for normal distri-
bution, respectively (age and dialysis time). The nor-
mality distribution of the data was evaluated using the
Shapiro—Wilk test. In comparing quantitative mea-
surements according to sociodemographic character-
istics and study groups, the student’s t-test was used
for evaluating two independent groups with data suit-

able for normal distribution. The comparison of pro-
portions according to study group and the evaluation
of correlations were conducted using the chi-squared
test or Fisher’s exact test.

Receiver-operating characteristic (ROC) curve
analysis was performed to determine cutoff values for
age and dialysis time according to mortality. Binary lo-
gistic regression analysis was performed to evaluate risk
factors that may result in Peritoneal Dialysis-Related
peritonitis. During analysis, P < .05 was considered to
be statistically significant.

Results. The mean age of 36 patients included in
the study was calculated as 50.86+12,867. There was
no statistically significant difference between the gen-
der distribution of the patients (47.7% Female / 52.3%
Male; p = 0.101). ROC analysis was performed for age
and duration of dialysis. The cut-off value for age was
calculated as 52.5 years, and the cut-off value for dialy-
sis duration was calculated as 11.5 months.

Demographic data and clinical results of the
36 patients included in the study are summarized in
Table 1.
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Table 1
Demographic data of the study groups
Age (<n5=2 .250))'ears Age (2n5=2. fg;ears P-value
Sex F 35% (7) 58.8% (10) 0101+
M 65% (13) 31.6% (6)
HT 60% (12) 40% (8) 0.549*
DM 50% (2) 50% (2) 0.813*
Diseases CAD 22.2% (2) 77.8% (7) 0.002*
COPD 0 100% (1) 0.257*
Cirrhosis 0 100% (3) 0.043*
Other 66.7% (4) 33.3% (2) 0.650*
No pathology 35% (7) 31.3% (5)
Primary repair 10% (2) 6.3% (1)
Surgery Adhesiolysis 20% (4) 6.3% (1) 0.512*
e 50 50550
Peritoneal dialysis time 9.85+2.183 12.94 + 1.237 0.0011
Mortality 5% (1) 50% (8) 0.002*

Footnotes: * Chi-squared test; T Student’s t-test.

Abbreviations: F: Female, M: Male, HT: Hypertension, DM: Diabetes Mellitus, CAD: Coronary Artery Disease, COPH:
Chronic Obstructive Pulmonary Disease.

In considering factors affecting mortality, ROC analysis was performed for age and the duration of dialysis
(Fig. 2).

ROC Curve

Source of the
Curve

— Age
— Dialysis time (month)
Reference Line

Sensitivity

‘0.0 0.2 0.4 06 0.8 1.0
1 - Specificity

Diagonal segments are produced by ties.

Fig. 2. ROC analysis of age and dialysis duration in PD patients.
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As a result of the ROC analysis, the area under
the ROC curve (AUC) value for age was found to be
0.811, which indicates a high level of discrimination
(P = 0.006), with a 95% confidence interval (CI) of
0.671 to 0.950. Accordingly, the cutoff value required
to determine the age for mortality was 52.5%, the sen-
sitivity was 88.9%, and the specificity was 59.3%. Pa-
tients older this age cutoff were considered to be those
of advanced age. It was also found statistically signifi-
cant that over 52.5 years of age increased mortality after
peritonitis in PD patients (P = 0.02).

Separately, in the ROC analysis for dialysis time,
the AUC value was 0.784, which also indicates a high
level of discrimination (P = 0.012), and the accompa-
nying 95% CI was 0.588 to 0.980. Accordingly, the cut-
off value required to determine the duration of dialysis
for mortality was found to be 11.5 months, the sensitiv-
ity was 88.9%, and the specificity was 51.9%.

In terms of comorbidities, it was found that mor-
tality increased with advancing age in patients with
coronary artery disease (CAD) compared to those with-

out CAD, and this increase was statistically significant
(P =10.002). In addition, it was determined that the ac-
companying cirrhosis significantly increased mortality
in elderly patients (P = 0.043).

In considering the surgical procedures performed,
it was found that segmental small-bowel resection
(n = 16) was mostly performed due to ileus or intesti-
nal perforation, and no additional pathological findings
other than peritonitis were encountered in 12 patients.
As a result, mortality occurred in eight patients in the
advanced-age group and one patient in the other group
among patients operated on for peritonitis. Although
this difference was statistically significant according to
age group (P = 0.002), it was not found to be statisti-
cally significant when the distribution of surgical proce-
dures was evaluated (P = 0.512) (see Table 1).

In addition, binary logistic regression analysis was
applied to investigate the impact of underlying risk fac-
tors on mortality rate in patients who developed PD-
associated peritonitis (Table 2).

Table 2

Binary logistic regression analysis of age, CAD and dialysis duration for mortality
in peritoneal dialysis patients with developed peritonitis

95 % C.I. for EXP (B)
B S.E. Wald df Sig. Exp(B)
Lower Upper
Age .094 .042 5.126 1 .024 1.099 1.013 1.193
CAD 3.778 1.088 12.070 1 .001 43.750 5.191 368.755
Dialysis time .580 .266 4.747 1 .029 1.786 1.060 3.010

Abbreviations: CAD: coronary artery disease.

Age, CAD, and dialysis time were found to be sta-
tistically significant among the risk factors evaluated
accordingly. Accordingly, respectively; age (odss ra-
tio [OR]= 1.09; 95% Cl [1.013-1.193]; p=.024), CAD
[OR] = 43.7; 95% C1 [5.191-368.755]; p<.001 and di-
alysis time [OR] = 1.786; 95% [1.060-3.010]; p=.029
was calculated.

Discussion. One of the most common problems
that may arise in patients undergoing PD is peritoni-
tis. If necessary precautions are taken, the possibility of
peritonitis onset and related mortality can be reduced
[5, 6]. Factors that may cause peritonitis have been
documented in previous studies; accordingly, some
known risk factors can or cannot be changed [2]. In our
study, we examined the risk factors that increase the
mortality rate after surgery in patients who developed
peritonitis due to PD.

Our study offers several important results. Simi-
lar to existing studies [6, 7], the mortality rate due to
peritonitis rose above 52.5 years (50%). In addition,
we found that mortality increased by 1.09 times for
each one-year increase in age after 52.5 years of age.
However, we found that peritonitis-related mortality
was greater in patients with comorbidities. In particu-

lar, we found in our study that accompanying CAD
increased the mortality rate by 43.7 times. There are
many studies in the literature reporting that CAD it-
self increases the mortality rate, but we documented
an even higher risk in our study compared to previous
reports [8-10]. Finally, in our study, we determined
that prolonged PD duration increased the mortality
rate; specifically, we found that the application of PD
every month, especially after 11.5 months, increased
the peritonitis-related mortality rate by 1.7 times. In
contrast, other authors generally found the cutoff to
be two years [1, 7, 11-13]. In addition, operative mor-
tality in patients operated for peritonitis was observed
only in those who underwent negative laparotomy and
segmental small bowel resection. However, this re-
sult did not create a statistically significant difference
compared to other surgeries.

It is very difficult to distinguish during peritoni-
tis-related surgery between primary peritonitis, re-
ferring to a perforation that developed as a result of
peritonitis, and secondary peritonitis, or that which
occurs secondary to perforation [14-17]. However,
the treatment in both cases can be surgical in nature.
Localized pain and tenderness in only one area during
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the abdominal examination can be evaluated in favor
of secondary peritonitis findings [5]. Causes of sec-
ondary peritonitis include acute appendicitis, acute
cholecystitis, intestinal perforation that may develop
secondary to diverticulitis. However, it was stated that
the priority in these cases should be surgical explora-
tion [5, 18].

There are some limitations to our study. This
is a retrospective and single-centered investigation.
In addition, we considered our patients, whom we
treated surgically, all as cases of primary peritoni-
tis since no additional pathology was detected as a
surgical finding, and we think that this decision adds
some bias to our study. However, considering that it
is clinically difficult to make this distinction in most
cases, we think that the results of our study remain
important.

Conclusions. We recommend that the decision
for surgical intervention due to peritonitis be made
early, regardless of whether it is primary or second-
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Abstract. Decompensation of diabetes mellitus type 2 (T2DM), duration of the disease, level of
proteinuria, obesity and essential arterial hypertension (AH) play the main role in the development
and progress of diabetic nephropathy.

The present study aimed to analyze the level of serum uric acid in type 2 diabetic patients with
comorbid overweight/obesity and AH and to find its possible correlations with lipid panel data and
urinary albumin excretion.

Methods. 579 medical records of type 2 diabetic patients treated at the Endocrinological department
of the municipal non-profit enterprise “Ternopil University Hospital” of Ternopil Regional Council
(Ternopil) in 2018-2019 years were analyzed.

Results. The analysis of renal panel data of type 2 diabetic patients with comorbid overweight/obesity
and AH found out that only serum levels of urea and uric acid were statistically different in the patients
with only T2DM and comorbid course of T2DM. Herewith the maximal changes were established for
serum uric acid level, which in type 2 diabetic patients with comorbid obesity exceeded by 175.9 %
data of only T2DM patients. Moreover, it was established a significant direct relationship between
serum uric acid level and BMI and dyslipidemia in both groups of type 2 diabetic patients - with
comorbid obesity and with comorbid obesity and AH. At the same time, a significant direct association
between serum uric acid level and albuminuria was established only in type 2 diabetic patients with
comorbid obesity and AH.

Conclusions. Our retrospective study indicates that serum uric acid level is markedly elevated and
positively associated with albuminuria in type 2 diabetic patients with comorbid obesity and AH and
can be used as a biomarker allowing further risk stratification for development and/or progress of
diabetic nephropathy in this cohort of the patients.

Key words: diabetes mellitus type 2, comorbidities, uric acid, albuminuria.
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Mapymak M.I., Kpununpka 1.4., Jlensasko A.A.

3B’S30K CeY0BOi KHCJOTH CHPOBATKH KPOBi 3 TMCIiNiIeMi€l0 Ta aab0yMiHypi€ro
Y XBOpPHX Ha IYKPOBHii Iia0eT 2 THIY 3 KOMOPOiIHUM OXKUPIHHIM Ta/a00
€CEeHIIAJBbHOI0 aPTEPIaIbHOIO rilepTeH3ic10

TepHoMinbChbKUIA HalliOHATBHUI MeaquuHUi YHiBepcuTeT iM. [.4. TopbaueBcbkoro MO3 Ykpainu

Pe3iome. Jlexomnencayis yykposoeo diabemy (IIJ]) 2 muny, mpueanricmv 3aX60pr6anHs, pieeHb npomeinypii,
0XCUpiHHA ma eccenyiarvia apmepianvha einepmensis (Al) eidieparoms 0CHOBHY poab V poO36UMKY mMa NPOSPeCcy8aHHi
diabemuunoi Hegpponamii.

Memoro pobomu 6y10 npoananizyeamu emicm ce4080i Kuciomu 6 cuposamui kposi nauienmie 3 L1/ 2 muny 3 ko-
MOpOIOHOH HAOMIPHOIO 8a20t0/0xcupinuam ma Al i ecmanogumu moxcauei Kopeasyii 3 NOKA3HUKAMU AiniOH020 npoginto
ma excKpeyicro arbOyminy 3 ceuero.

Memodu. I[lpoananizosano 579 meduunux kapm xeopux na L[J] 2 muny, aki nepebysaiu Ha Aiky8aHHi @ eHOO-
KPUHOA02IMHOMY 8i00ineHH] KOMYHANbHO2O HEKOMepUiiiHo2o nionpuemcmaea « TepHoninscovka yHigepcumemcoKka ik apHs»
Tepuoninscokoi o6aacnoi padu (m. Tepronins) y 2018-2019 pokax.

Pesynomamu. Ananiz nupxosoeo npoginto y Gioximiunomy ananizi kpoei xeopux wa L[ 2 muny 3 komopbionow
HaodmipHoro macoro mina/oxcupinnam ma Al euseue, wo auue pisHi ce408uHU Ma ce4080i KUCAOMU CIMAMUCIUYHO 8i0-
pisHanucs y nauienmie i3 LIJ[ 2 muny 6e3 komopbionoi namonoeii ma LJ[ 2 muny 3 komop6ionicmro. Ilpu ybomy mak-
CUMANbHI 3MIHU OYAU 6CMAHOBAeHI 045 Pi6HS ce4080i Kuciomu 6 cuposamuyi Kpogi, axkuii y xeopux Ha LIJ[ 2 muny 3
KomopOionum oxcupinmuam Ha 175,9 % nepesuwysas dani xeopux va LI 2 muny 6e3 komop6ionoi namoanoeii. Kpim moeo,
B8CMAHOBACHO CIAMUCMUYHO 8IDOLIOHUL NPAMULL KOPeAAUILIHUY 38 130K MidIC piGHeM cen080i Kuciomu é cuposamui Kpoei
ma indexcom macu mina ma oucainidemiero sk y xeopux Ha L[ 2 muny 3 KomopOiOHUM OHCUPIHHAM, MAK [ Y X80pUX HA
LT 2 muny 3 komopbionum oxcupinuam ma Al. Y moii sce uac 8ipociona npsama 3anedcHicims Midxc pieHem ce4080i KUcao-
mu 6 cupogamui Kposi ma arbOyminypiero 6yra ecmarosaena auue y xeopux na LI 2 muny 3 KomopOioHUM 0X4CUDIHHAM
ma AT

Bucnosku. Hawe pempocnexmusHe 00CaiOdiceHHs 8KA3YE HA mMe, W0 8MIC ce4080i KUcAomu 8 cupoeamuyi Kpoei
nauienmie 3 LIJ] 2 muny 3 komopbionum oxcupinuam ma Al supasxcero nideuuiyemocs i npAMO KOpearoe 3 arbbymiypieio
i MoJce ukopucmosysamucs Ak biomapkep 0as cmpamugikayii puzuky po3eumxy ma,/abo npoepecysants diabemuunor

Heghponamii' y yux nayicumie.

KnrouoBi ciioBa: yyxposuii diabem 2 muny, KomopOionicms, ce4oéa Kucioma, atbOyminypis.

Introduction. Diabetes mellitus (DM) is a serious
problem of health care and non-infectious epidemics
of the XXI century [1-2]. According to International
Diabetes Federation, the number of diabetic patients
around the world was 463 000 000 in 2019, and 91 %
of the patients suffered from diabetes mellitus type 2
(T2DM) [3]. There are more than 1.2 million officially
registered patients with DM in Ukraine, and the an-
nual growth in the spreading of DM in Ukraine is about
4.4 % [4]. DM is characterized by early disability and
high mortality, mainly due to micro- and macrovascu-
lar complications. Besides, DM is determined recently
as one of the main burdening factors of the COVID-19
course and mortality [5].

Comorbidity is the presence of several diseases,
connected by the joint pathogenetic mechanism, in
the same patient is very common in the present clinical

Mariya Marushchak
marushchak@tdmu.edu.ua

practice [6]. The presence of comorbidities drastically
affects DM patient outcomes, treatment and manage-
ment options, and associated healthcare expenses [7].
While the hallmark of T2DM is insulin resistance (IR),
it is associated with other metabolic disorders such as
dyslipidemia and obesity [8]. At the same time, the
prevalence of essential arterial hypertension (AH) in
diabetic patients is higher 2-3 times than in the general
population; whilst 70% of patients with T2DM have el-
evated blood pressure, which significantly increases the
risk of cardiovascular complications, that worsen prog-
nosis and quality of the lives of the patients being one of
the main causes of mortality [9-11]. It was found that
elevation of systolic blood pressure for every 10 mmHg
in patients with T2DM increases the risk of develop-
ment of cardiovascular complications by 20% [12].
Kidneys are the target organs that are affected
most often at T2DM. Decompensation of DM, dura-
tion of the disease, level of proteinuria, obesity, and AH
play the main role in the development and progress of
diabetic nephropathy [4, 13]. Besides, it is known that
more than 80% of cases with terminal stage of chronic
kidney disease (CKD) are caused by DM, AH, or their
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combination [14]. Timely evaluation of biomarkers of
kidneys impairment at a comorbid course of T2DM
may improve the stratification of the risk for develop-
ment or progress of diabetic nephropathy in this cohort
of the patients.

Uric acid is the end product of purine metabolism,
mainly excreted by the kidneys [15]. There are data that
serum uric acid is biologically active and can stimulate
oxidative stress, endothelial dysfunction, inflammation,
and vasoconstriction [16]. In addition, hyperuricemia
is an established risk predictor for CKD independently
of the presence of gout [17]. Furthermore, high levels
of serum uric acid, even within the normal range, have
been shown to predict the development of albuminuria
[18] and both the occurrence and progression of CKD
[19]. However, whether it is simply a biomarker of im-
paired kidney function or has a true pathogenic role in

kidney function remains inconclusive [20]. In addition,
what factors may be involved in renal uric acid excre-
tion in case of comorbid course of T2DM are not yet
fully understood.

Our research aimed to analyze the level of serum
uric acid in type 2 diabetic patients with comorbid over-
weight/obesity and AH and to find its possible correla-
tions with lipid panel data and urinary albumin excre-
tion.

Materials and methods. We analyzed 579 medi-
cal records of type 2 diabetic patients treated at Endo-
crinological department of the municipal non-profit
enterprise “Ternopil University Hospital” of Ternopil
Regional Council (Ternopil) in 2018-2019 years. All
patients were divided into 6 study groups depending on
the presence of overweight/obesity and AH. The distri-
bution of the groups is shown in Table 1.

Table 1
Groups of type 2 diabetic patients, including in the study

N Group n %

1 T2DM + normal weight 39 6.74
2 T2DM + overweight 33 5.70
3 T2DM + obesity 22 3.80
4 T2DM + normal weight + AH 59 10.19
5 T2DM + overweight +AH 131 22.63
6 | T2DM + obesity +AH 295 50.95

Inclusion criteria. Clinical, laboratory, and instru-
mental features of T2DM, AH and overweight/obesity.

Exclusion criteria. Signs of the clinically signifi-
cant disturbances: neurological, psychiatric, nephro-
logical, hepatological, immunological, gastroenterolog-
ical, urological; injuries of the skeletal system, muscle,
skin, organs of sensitivity; endocrine system disorders
(except T2DM); the presence of diabetic nephropathy
in anamnesis; the presence of gout in anamnesis; non-
controlled hematological diseases; acute pancreatitis,
nonstable or life-threatening cardiac disease (including
patients with AH stage 3, chronic heart failure higher
than functional class IT (NYHA III-1V)); patients with
malignant neoplasms without complete remissions
within 5 years, drug and/or alcohol dependence.

Age aspect did not have a significant difference
within the study groups of the patients. Analysis of the
sexual dimorphism of the patients included in the re-
search revealed that males were prevalent in the 1st,
2nd, 3rd and 4th groups while females prevailed in the
5th and 6th groups. Herewith, among the patients with
T2DM with comorbid AH it was revealed the higher
percentage of males with normal body weight and fe-
males with obesity.

Verification of T2DM was performed according
to recommendations of the American diabetic associa-
tion (2019) [21]. The level of HbAlc was determined
using an automatic biochemical analyzer COBAS 6000
(Roche Diagnostics, Germany) and glucose level was

determined using automatic biochemical analyzer BAS
INTEGRA® 400 (Roche Diagnostics, Germany) with
commercially available Kkits.

Body mass index (BMI) was calculated using the
formula: body weight (kg)/height (m?). Data were in-
terpreted according to the WHO guidelines: normal
weight in the range of 20.0-24.9 kg/m?; overweight
(pre-obesity), 25.0-29.9 kg/m?; class 1 obesity, 30.0-
34.9 kg/m?; class 2 obesity, 35.0-39.9 kg/m? and class
3 obesity, > 40 kg/m?.

Essential arterial hypertension (AH) was defined as
office systolic blood pressure values > 140 mmHg and/
or diastolic blood pressure values > 90 mmHg at least
for three measurements during one month, according
to national and European Societies of Hypertension
and Cardiology (ESH/ESC, 2018) recommendations
requirement [22]. Left ventricular hypertrophy was
confirmed by electrocardiography and/or echocardiog-
raphy.

Renal panel data (urea, creatinine and uric acid)
in blood biochemical profiles were determined using
automatic biochemical analyzer BAS INTEGRA®
400 (Roche Diagnostics, Germany) with commercially
available Kkits.

Total cholesterol (TC), triglycerides (TG) and
high-density lipoprotein cholesterol (HDL-C) Ievels
were determined with commercially available kits on a
Cobas 6000 analyzer (Roche Diagnostics, Germany).
Friedewald’s formula was used to calculate low-density
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lipoprotein cholesterol (LDL-C) levels (if serum TG
<4.5 mmol/L) [23]: LDL-C (mmol/L) = TC- HDL-
C-(0.45xTG).

Urinary albumin excretion was measured with the
immuno-turbidimetric method in 24-h urine samples.

Statistical analysis. Statistical analysis was per-
formed using Statistica 7.0 (StatSoft Inc., Tulsa, OK,
USA) software. The Kolmogorov-Smirnov test was
used to compare probability distributions (parametric or
non-parametric). Quantitative values, due to their non-
parametric distribution, are presented as the median,
lower, and upper quartiles — Me (Lq; Uq). Compara-
tive analysis of study groups was performed using the
non-parametric Kruskal-Wallis test. Having obtained

its probable values (p<0.05), further pairwise compari-
son of groups was performed using the Mann—Whit-
ney U-test, taking into account Bonferroni correction
when assessing statistical significance. For frequency
values, the percentage ratio and its 95% confidence
interval (CI) were calculated, and their comparative
analysis was performed using Pearson’s chi-square test
and Fisher’s bilateral test. The relationship between the
studied indices was established based on the results of
the correlation analysis using Spearman’s rank correla-
tion coefficient.

Results. BMI was significantly different in the pa-
tients of 2nd, 3rd 5th and 6th groups compared with the
patients of 1st and 4th groups (Table 2).

Table 2
BMI of type 2 diabetic patients, including in the study

N Group n BMI

1 T2DM + normal weight 39 21.931+2.16
2 T2DM + overweight 33 27.09£1.69*
3 T2DM + obesity 22 34.95+5.99*
4 T2DM + normal weight + AH 59 22.96+1.39
5 T2DM + overweight +AH 131 27.81+1.31*
6 T2DM + obesity +AH 295 35.27+5.24*

Note. * — statistically significant results (compared to study group 1).

The analysis of renal panel data in blood biochemi-
cal profile of type 2 diabetic patients with comorbid
overweight/obesity and AH found out that only serum

levels of urea and uric acid were statistically different in
the patients from the different study groups according to
Kruskal-Wallis analysis of variance by ranks (Table 3).

Table 3
Renal panel data in blood biochemical profile of type 2 diabetic patients
with comorbid overweight/obesity and hypertension
T2DM T2DM + T2DM + Kruskal-
Index nofnzlzl)ll\xge-i'- ht 03‘621_1_)‘1‘}:; -:1 " T(f;)e ls\l/i + + normal | over-weight obesity Wallis
& & Y |weight+AH| +AH +AH criterion
H=16.07;
4.5 5.2 4.9 5.1 5.5 5.6 ’
Urea, mmol/L . ) ; ; ) ; p<0.05%;
(3.4;6.3) (4.7, 6.9) (3.6; 6.0) (4.2;6.2) (4.4;6.9) 4.5;7.0) p1-6<0.05*
Creatinine, 66 68 77 71 70 72 H=7.82;
pmol/L (56;75) (58; 81) (55; 87) (55; 85) (61; 85) (61; 85) p>0.05
H=11.41;
Uric acid, 158 258 436 240 273 305 p<0,05%;
mmol/L (141;175) | (206;343) | (343;515) | (179;410) | (220;349) | (247;401) | pl1-3<0.05*
p1-6<0.05*

Note. * — statistically significant results.

Thus, urea level was the highest in type 2 diabetic
patients with comorbid obesity and AH; it was statisti-
cally different for 24.4 % compared to this value in type
2 diabetic patients with normal body weight. It should
be noted, that in type 2 diabetic patients with comorbid
overweight and AH, urea level was not statistically dif-
ferent from such index in type 2 diabetic patients with
normal weight.

As for the level of uric acid, this value revealed
the maximal changes in type 2 diabetic patients with
comorbid obesity and it exceeded 175.9 % the results
in type 2 diabetic patients with normal weight. Mean-
while, the level of uric acid in type 2 diabetic patients
with comorbid obesity and hypertension was higher
compared to such index in type 2 diabetic patients with
normal body weight only for 93.0 %.
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sity and T2DM patients with comorbid obesity and AH
was established (Table 4).

A direct association between serum uric acid level
and BMI in type 2 diabetic patients with comorbid obe-

Table 4

Correlative linkages between serum level of uric acid and BMI in type 2 diabetic patients depending
on the degree of excessive body weight and presence of arterial hypertension

Index Groups BMI
T2DM + normal weight 0.16
T2DM + overweight 0.35
T2DM + obesity 0.55*
Uric acid, mmol/L -
T2DM + normal weight + AH 0.11
T2DM + overweight + AH 0.15
T2DM + obesity + AH 0.31%*

Note. * — the significance of Spearman’s correlation coefficient p<0.05.

Analyzing lipid panel data, we found that only se- the patients from the different study groups according to
rum levels of TC and TG were statistically different in  Kruskal-Wallis analysis of variance by ranks (Table 5).

Table 5
Lipid panel data in blood biochemical profile of type 2 diabetic patients ae
with comorbid overweight/obesity and hypertension
Groups TC, HDL-C, LDL-C, TG,

mmol/L mmol/L mmol /L mmol/L
T2DM + normal weight @. 8‘(1))4? 31) ((),7(4)1';9;‘, 13) (2,222.;938 .37) (0.816.;126.29)
T2DM + over-weight . 3‘;;967' 16) (0.802.;912, 16) (2.635.;12. 17) (1. 1%).;7;90)
T2DM + obesity . 32.;957.81) (0,701.;815 .10) (2.327.;93? .30) (1.7%3.;656. 16)
T2DM + normal weight + AH ( 4'2‘;';6;45) (0.7(;.;915.24) (2.521';9;77) (0.915';521.54)
T2DM + over-weight + AH @. 4?;';321 5) (0_719.;013.24) (2.6%;;4 4(1) 10) (L. 119';932 .32)
T2DM + obesity + AH (4.456';1;94) (o,g(i';g 15 18) (2.436';1;92) (1.4?;';2;22)
Kruskal-Wallis criterion E:()l 2)00;: §I:=05 '35571; 3:090590 f l;<= 0330612":

Note. * — statistically significant results

Thus, it was revealed the statistically higher values
of serum TC level in patients with T2DM, overweight
and obesity (by 18.3 %) and in patients with T2DM,
obesity and AH (by 14.7 %) vs. data of type 2 diabetic
patients with normal body weight. As for the level of
TG, significantly higher values were found in patients
with T2DM and obesity (by 129.3 %), in patients with
T2DM, overweight and AH (by 17.8 %) and in pa-
tients with T2DM, obese and AH (by 93.1 %) vs. data
of type 2 diabetic patients with normal body weight. It
should be noted, that TG level in T2DM patients with

comorbid obesity was statistically higher for 76.2 % vs.
data of T2DM patients with normal body weight and
comorbid AH.

In type 2 diabetic patients with comorbid obesity
regardless of the presence/absence of comorbid AH
statistically significant direct correlations between se-
rum uric acid level and TC and TG levels (Table 6)
were established. It should be noted, that in type 2
diabetic patients with excessive body weight such in-
terdependence was not observed.

62 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCBbKUIN XYPHOA HEPPOAOTIT TO Aianidy N21 (73) 2022



Ukrainian Journal of Nephrology and Dialysis, 1 (73)’2022

Original Papers

Table 6

Correlative linkages between serum level of uric acid and TC and TG levels in type 2 diabetic patients
depending on the degree of excessive body weight and presence of arterial hypertension

TC, TG,
Index Groups mmol /I mmol/L
T2DM + normal weight 0.26 0.18
T2DM + overweight 0.12 0.25
T2DM + obesity 0.49* 0.67*
Uric acid, mmol/L

T2DM + normal weight + AH 0.09 0.12
T2DM + overweight + AH 0.11 0.14
T2DM + obesity + AH 0.21* 0.39*

Note. * — the significance of Spearman’s correlation coefficient p<0.05.

The next step was to analyze urinary albumin ex-
cretion in type 2 diabetic patients with comorbid over-
weight/obesity and AH, because albumin excretion rate
>30 mg/24 hours, is used as a marker of renal damage

and is used to define CKD along with low estimated
glomerular filtration rate (GFR) [24]. We found nor-
moalbuminuria in all type 2 diabetic patients including
in the study (Table 7).

Table 7
Excretion of albumin with urine in type 2 diabetic patients, including in the study
N Group Albuminuria, mg/24 hours | Kruskal-Wallis criterion
1 T2DM + normal weight 0.11 (0.08; 0.12)
2 T2DM + overweight 0.14 (0.12; 0.19) H=24.01;
3 T2DM + obesity 0.28 (0.18; 0.35) p<0.05
4 T2DM + normal weight + AH 0.21 (0.12; 0.25) p1-3<0.05*
5 T2DM + overweight +AH 0.17 (0.11; 0.29) p1-6<0.05*
6 T2DM + obesity +AH 0.29 (0.19; 0.33)

Note. * — statistically significant results

However, the analysis of Kruskal-Wallis rank varia-
tions revealed significant differences in albumin excretion
rate of type 2 diabetic patients with normal body weight vs.
patients with comorbid obesity (by 2.8 times) and patients

with comorbid obesity and AH (by 2.9 times). Moreover,
a direct association between serum uric acid level and al-
buminuria was established only in type 2 diabetic patients
with comorbid obesity and AH (Table §).

Table §

Correlative linkages between serum level of uric acid and albuminuria in type 2 diabetic patients depending on
the degree of excessive body weight and presence of AH

Index Groups AT,
p mg/24 hours
T2DM + normal weight 0.03
T2DM + overweight 0.15
T2DM + obesity 0.24
Uric acid, mmol/L
T2DM + normal weight + AH 0.11
T2DM + overweight + AH 0.08
T2DM + obesity + AH 0.41*

Note. * — the significance of Spearman’s correlation coefficient p<0.05.
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Discussion. A high prevalence combined with se-
vere outcomes of CKD determines the interest of the
researchers in biomarkers and molecular mechanisms
of the kidneys’ impairment during T2DM [25]. After
analysis of the renal panel data in blood biochemical
profile of type 2 diabetic patients with comorbid obe-
sity/overweight and AH, we revealed that only serum
levels of uric acid and urea were significantly different
in the patients from the investigated study groups ac-
cording to Kruskal-Wallis analysis of variance using
ranks (p<0.05). Herewith, the most prominent changes
were observed with the uric acid level, such as in type 2
diabetic patients with comorbid obesity, where serum
level of uric acid exceeded the results of type 2 diabetic
patients with normal body weight by 175.9 %.

The role of hyperuricemia, which is typically de-
fined as serum uric acid levels above 6.0 mg/dL (360
umol/L) in women, above 7.0 mg/dL (415 pumol/L) in
men, and above 5.5 mg/dL (330 pmol/L) in children
and adolescents [26], has been a subject of debate in
case of DM pathogenesis. Some researchers reported it
to be a resultant effect of DM, while others considered
it to be a risk factor for T2DM development [27]. Hy-
peruricacmia has also been found to be associated with
IR and components of the metabolic syndrome [28].

Moreover, hyperuricemia is a well-known indepen-
dent predictor of CKD development and progression [9].
Thus, the research of Okinawa General Health Mainte-
nance Association, which included 6400 persons with
baseline normal renal function, has shown that uricemia
at the level of more than 8 mg/dl is associated with in-
creased risk of renal impairment by 2.9 times in males
and by 10.0 times in females within two years of obser-
vation [29]. It was demonstrated by observational sev-
en-year-long Vienna Health Screening Project, which
included 23 475 persons without kidney diseases at the
beginning of the project, that increased level of uric acid
in serum was associated with a higher risk of CKD inde-
pendently of age, gender, waist circumference, level of
lipids, glucose, glomerular filtration rate, blood pressure
and usage of antihypertensive drugs [30].

There are several mechanisms by which high lev-
els of uric acid increases the risk for CKD development
and progression [31, 32]: direct toxicity to the kidney;
exacerbation of other risk factors for kidney disease,
such as hypertension; or by being a marker of the sever-
ity of other risk factors, including those attributable to
or associated with DM and the metabolic syndrome. In
a study in rats, hyperuricemia increased systemic blood
pressure, proteinuria, renal dysfunction, progressive re-
nal scarring and induced vascular disease via a cycloox-
ygenase-2-dependent pathway [33].

Some other experimental studies suggest that hy-
peruricemia induces renal injury through renal va-
soconstriction mediated by endothelial dysfunction,
activation of the renin-angiotensin system, afferent
arteriolopathy, and epithelial to mesenchymal transi-
tion in renal tubular cells. Additionally, hyperuricemia
increases renin activity, leading to the upregulation of

angiotensin II and the proliferation of vascular smooth
muscle cells [34]. This results in vascular wall thicken-
ing, which leads to lumen obliteration and hypoperfu-
sion of the kidney, with tubulointerstitial inflammation
and fibrosis, as well as AH [35]. L.G. Sanchez-Lozada
et al. in hyperuricemic rats fed with a low-salt diet dem-
onstrated glomerular hypertension, which appeared to
be due to insufficient vasoconstriction of the afferent
arteriole [36].

Recent evidence also confirms an important role
of uric acid-induced inflammation, both by the more
known crystal-dependent mechanisms, but also by the
direct effect of soluble urate, through oxidative stress,
proinflammatory signaling, autophagy and intracellular
immunometabolic sensors [37].

At the same time despite the vast evidence of an
association between hyperuricemia and CKD, there are
still conflicting results in clinical studies, with several
unanswered questions regarding the role of uric acid as
a casual, compensatory or coincidental phenomenon in
these patients [32].

On the other hand, some researchers did not
confirm the association between uric acid and the
incidence of CKD and its progression. In particular,
Sturm G. et al. in a study with 227 patients followed
for 7 years, with CKD of non-diabetic etiology, deter-
mined that there was no relationship between serum
uric acid levels and kidney disease progression when
the analysis was adjusted for baseline kidney function
parameters [38]. In another study with 838 patients
with CKD stages 3-4 followed for 10 years, the results
showed a positive association of hyperuricemia with
all-cause and cardiovascular mortality, but not with
kidney failure [39].

Even more, questions arise about the association
between hyperuricemia and CKD in the comorbid
course of diabetes, in particular in obese patients with
dyslipidemia and AH. Albuminuria has been classical-
ly considered the first diabetic kidney disease clinical
indicator, a biomarker for its progression, and a cause
of impairment of GFR [40]. In the present study, we
found normoalbuminuria in type 2 diabetic patients
of all studied groups. However, significant differences
have been identified in the albumin excretion rate of
type 2 diabetic patients with comorbid obesity and pa-
tients with comorbid obesity and AH vs. type 2 diabetic
patients with normal body weight without hyperten-
sion. Moreover, a direct association between serum uric
acid level and albuminuria was established only in one
study group — in type 2 diabetic patients with comorbid
obesity and AH.

Recent studies suggest that elevated urinary albu-
min excretion, even within the normal range, predicts
a faster decline in GFR in diabetic patients [41] and is
associated with a greater risk of cardiovascular disease
[42]. That is why the presence of albuminuria should be
interpreted as an important risk marker that should be
evaluated when stratifying the risk of progressive CKD
in an individual patient.
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Our study supports that hyperuricemia is positively
associated with albuminuria in type 2 diabetic patients
with comorbid obesity and AH, which probably indi-
cates a connection between high serum uric acid and
diabetic kidney disease development and/or progress in
case of comorbid course of T2DM.

The precise mechanisms by which obesity inde-
pendently, or in concert with AH contributes to the
development and/or progression of CKD are not com-
pletely understood. Obesity and hyperglycemia both
promote a low-grade inflammatory state and are as-
sociated with the infiltration of macrophages into the
kidney. The infiltrated macrophages, in turn, become
a source of a whole host of proinflammatory media-
tors such as tumor necrosis factor-a, interleukin-6, C-
reactive protein, monocyte chemoattractant protein-1
and macrophage migration inhibitory factor. In addi-
tion, visceral fat releases adipokines such as adiponec-
tin and leptin into the circulation which also play a
role in the pathophysiology of renal injury. Elevated
systolic blood pressure further exacerbates the disease
progression to proteinuria, nodular glomerulosclerosis
and tubulointerstitial injury and a decline in glomeru-
lar filtration rate [43].

Furthermore, dyslipidemia has been shown to play
crucial roles in the development and progression of dia-
betic kidney disease [44]. Under the diabetic milieu,
hormone-sensitive lipase is activated, which results in
the release of free fatty acids (FFAs) from the adipose
tissue. The flux of FFAs promotes hepatic TG produc-
tion, leading to excessive apoB and VLDL synthesis. In
addition, lipoprotein lipase activity is suppressed under
the condition of IR. These changes increase the serum
levels of TG and remnant particles. It has been demon-
strated that IR is aggravated along with the progression
of diabetic nephropathy, even in the early stage of mi-
croalbuminuria [45].

In the present study, we found a direct association
between serum uric acid level and BMI in type 2 diabet-
ic patients with comorbid obesity and T2DM patients
with comorbid obesity and AH. Moreover, in type 2
diabetic patients with comorbid obesity, regardless of
the presence or absence of comorbid AH, statistically
significant direct correlations between serum uric acid
level and TC and TG levels were established.

H. Wang et al. showed that serum uric acid level
was positively correlated with age, blood pressure,
BMI, red blood cell count, hemoglobin, white blood
cell count, platelet count, serum cholesterol, TG,
HDL-cholesterol, LDL-cholesterol, ALT, AST, biliru-
bin, albumin, and creatinine in healthy subjects. Serum
uric acid level was significantly elevated in a linear de-
pendency as BMI increased, and serum uric acid level
in obese participants was significantly higher than in
underweight participants. The prevalence of hyper-
uricemia remained approximately 2.98 times greater
among overweight individuals, and 5.96 times greater
among obese participants compared to underweight in-
dividuals [46].

Obesity may be linked to serum uric acid levels
through the involvement of two factors: overproduc-
tion and poor renal excretion [47]. A study conducted
among the subjects with visceral fat obesity showed that
increased levels of uric acid were strongly influenced
by its overproduction with a decrease in urinary urate
excretion and clearance [48]. Moreover, visceral fat
accumulation causes an elevated influx of plasma-free
fatty acids into the liver and hepatic portal vein, which
in turn stimulates the synthesis of TG followed by an
associated increase in uric acid production through the
activation of the corresponding synthesis pathway [49].
Besides, data are showing that obesity promotes IR,
which in turn decreases renal urate excretion, causing
hyperuricemia [50].

M. Akram et al. evaluated the connection between
obesity and the incidence of high uric acid levels in
obese individuals. In a population-based cohort, obesi-
ty and subsequent weight gain were found to be strongly
associated with hyperuricemia [51]. Serum uric acid
was also shown to be positively correlated with several
indices, such as BMI, waist circumference, and dyslip-
idemia [52]. The cross-sectional study among Bangla-
deshi adults, conducted by Ali N. et al., showed that the
estimated prevalence of hyperuricemia was 9.3% over-
all, with 8.4% in male and 10.2% in female participants
[47]. As for the BMI grouping categories, the preva-
lence of hyperuricemia was found to be 1.9% in nor-
mal individuals, 1.6% — in overweight, and 5.8% — in
the obesity group. The average level of serum uric acid
was 275 + 61 pumol/L (max 416 umol/L) and 460 * 86
umol/L (max 826 umol/L) in the non-hyperuricemic
and hyperuricemic group, respectively.

A. O. Ogbera and A. O. Azenabor have determined
the prevalence of hyperuricemia and evaluated its as-
sociations with metabolic syndrome, in people with
T2DM [27]. 601 patients with T2DM in the 34 to 91
years-old group were recruited for the study. The preva-
lence rates of hyperuricemia and metabolic syndrome
were 25% and 60%, respectively. The frequency of hy-
peruricemia occurrence was comparable in both gen-
ders (59% vs 41%, p=0.3). Although the prevalence of
the metabolic syndrome in participants with hyperuri-
cemia and normouricemia was comparable (61 vs 56%,
p=0.1), a higher proportion of hyperuricaemic sub-
jects had three or more components of the metabolic
syndrome compared to normouricemic subjects. Pos-
sible predictors of hyperuricemia may include obesity,
smoking habit, and elevated serum TG.

Although we did not find more profound changes
in serum uric acid level in type 2 diabetic patients with
comorbid obesity and AH vs. type 2 diabetic patients
with comorbid obesity only, the relationship between
uric acid and blood pressure is certainly important and
multiple studies have demonstrated an independent
correlation between hyperuricemia and hypertension
[53].

On the one hand, uric acid has demonstrated a
major role in the pathogenesis of AH [54, 55]. Pos-
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sible mechanisms may involve renin-angiotensin-al-
dosterone system upregulation, kidney afferent arterio-
lopathy, oxidative stress, endothelial dysfunction, and
systemic inflammation [53, 56]. Additionally, genetic
population-based association studies have shown a sig-
nificant correlation of xanthine oxidoreductase genetic
polymorphisms with hypertension. However, those
polymorphisms, which involve major urate transporters
genes, have not been demonstrated to relate with hyper-
tension [56].

Some studies have confirmed the prognostic value
of uric acid in hypertension prediction, demonstrating
that higher blood uric acid levels were significantly as-
sociated with an increased relative risk for hypertension
[57]. In particular, Y. Taniguchi et al. studied the as-
sociation of serum uric acid level with the risk of hy-
pertension and T2DM development [58]. A total of
6,356 Japanese men, aged 35 to 60 years with systolic
blood pressure < 140 mmHg and diastolic blood pres-
sure < 90 mmHg, and no history of diabetes or hyper-
tension at baseline, were included in the project. Dur-
ing the 61,716 person-years follow-up observation, the
researchers confirmed 639 cases of hypertension and
454 cases of T2DM. Serum uric acid level was associ-
ated with an increased risk for hypertension, but not for
T2DM.

P. C. Grayson et al. published a systematic review
and meta-analysis to determine the hyperuricemia as-
sociation with incident hypertension, particularly in
well-defined demographic subgroups [59]. A total of
eighteen prospective cohort studies with combined data
from 55,607 participants were analyzed. Hyperuricemia
was associated with an increased risk for incident hy-
pertension (adjusted risk ratio [RR] 1.41, 95% confi-
dence interval [95% CI] 1.23-1.58). Per each 1 mg/dl
increase in uric acid level, the pooled RR for incident
hypertension after adjustment for potential confound-
ing increased by 1.13 (95% CI 1.06-1.20). The observed
effects were significantly larger in younger study popu-
lations and more likely larger among women.

E. Krishnan et al. studied the risk of hypertension
development in normotensive men with baseline hyper-
uricemia (serum uric acid >7.0 mg/dL), without diabe-
tes/glucose intolerance or metabolic syndrome, over 6
years [60]. Researchers used Cox regression models for
adjustment for the influence of serum creatinine, body
mass index, age, blood pressure, serum cholesterol and
triglycerides, proteinuria, alcohol and tobacco use, risk
factor interventions, and use of diuretics. In these mod-
els, normotensive men with baseline hyperuricemia had
an additional 80% risk increase for incident hyperten-
sion compared to those who did not have this condition.
Each unit increase in blood uric acid was associated
with a 9% increase of the risk for incident hypertension.

Moreover, there is evidence that high concentra-
tion of uric acid in blood serum is an independent pre-
dictor of mortality among the population of patients
with very high risk of cardiovascular diseases [54, 55].
The study conducted by Ndrepepa et al. [61] included

5124 patients with acute coronary syndromes (1629
with ST-segment elevation myocardial infarction, 1332
with non-ST-segment elevation myocardial infarction
and 2163 with non-stable coronary disease) that were
divided into the groups according to the uric acid level
in blood serum. Specifically, the 1st group had serum
uric acid level between 77 and 315 pmol/L; the 2nd —
level ranged from 315 to 375 umol/L; the 3rd group —
from 375 to 446 pmol/L; the 4th group — level ranged
from 446 to 1094 umol/L. Within one year, 80 deaths
were registered in the 1st group, 77 — in the 2nd, 72 —
in the 3rd, and 122 — in the 4th group. Mortality risk,
not adjusted, was 3.05 (95% CI 2.54—3.67; p < 0,001)
for the 4th group compared to the 1st one. It should be
noted that the correlation between the concentration of
uric acid and mortality remained significant (increase
by 12 % of mortality risk per year for each 1 mg/dl (59
pumol/L) of uric acid concentration increase).

On the contrary, hypertension is a risk factor for
hyperuricemia [54]. As a consequence of increased
blood pressure, microcirculation becomes impaired,
resulting in systemic ischemia of the tissues, which af-
fects all cells with a massive decomposition of adenosine
triphosphate into adenine and xanthine and increased
production of xanthine oxidase. Increased concentra-
tion of both substrate (xanthine) and enzyme (xanthine
oxidase) contributes to the excessive synthesis of uric
acid [62].

Study limitations. The study involved a small sam-
ple size; because of this, significant relationships be-
tween study factors were difficult to prove. The patients
included in T2DM + obesity and T2DM + obesity +
AH groups were not randomly selected, potentially
causing selection bias. While we cannot support the as-
sumption that study participants represent the whole
population of type 2 diabetic patients with comorbid
obesity and AH in Ternopil region, the obtained results
give grounds for further studies with larger sample sizes,
reflecting a more inclusive population.

Conclusions. The analysis of renal panel data in
blood biochemical profiles of type 2 diabetic patients
with comorbid overweight/obesity and AH showed that
only serum levels of urea and uric acid were statistically
significantly different in the patients with only T2DM
and comorbid course of T2DM. Herewith, the maxi-
mal changes were observed for serum uric acid level in
type 2 diabetic patients with comorbid obesity, where
an increase by 175.9 % was noted compared to the data
of T2DM patients with normal weight. In addition, a
significant direct relationship was established between
serum uric acid level and BMI and dyslipidemia in both
type 2 diabetic patients’ groups — with comorbid obe-
sity and with comorbid obesity and AH. At the same
time, a direct association between serum uric acid level
and albuminuria was established only in type 2 diabetic
patients with comorbid obesity and AH. Therefore, our
retrospective study indicates that serum uric acid level
is markedly elevated and positively associated with al-
buminuria in type 2 diabetic patients with comorbid
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obesity and AH and can be used as the biomarker al-
lowing further risk stratification for development and/
or progress of diabetic nephropathy in this cohort of the
patients.
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Abstract. Recent studies demonstrate a large number of non-lipid modifiable effects of statins in
various diseases. However, although atherogenic dyslipidemia is a common feature in peritoneal
dialysis (PD) patients, statins use is supported by limited data and there is a general lack of research
on their pleiotropic effects in this patients’ cohort. The present study aimed to evaluate the possible
pleiotropic effects of atorvastatin in PD patients.

Methods. A total of 114 PD patients with an average age of 55 (48-65) years and a dialysis vintage of
31 (14-50) months were included in this combined retrospective and prospective multicentre cohort
study. PD patients (n = 54) who had started receiving atorvastatin before or after dialysis initiation
and been treated with atorvastatin no less than 12 months were included in the Atorvastatin Group.
PD patients (n = 60) who have never taken statins consisted of Atorvastatin-free Group.

In addition to routine clinical and PD adequacy tests, concentrations of interleukins -6, - 10, tumor
necrosis factor-alpha, and monocyte chemoattractant protein- 1 in PD effluent (PDE) were evaluated
in all study participants at the start of the follow-up period. The primary outcomes were the 3-year PD
technique survival and the all-cause mortality of PD patients during the follow-up period.

Results. Atorvastatin users had lower serum phosphate and parathyroid hormone concentrations,
higher weekly creatinine clearance, peritoneal weekly Kt/V urea, and, accordingly, total weekly Kt/V
compared to the Atorvastatin-free Group. PDE cytokines assessment demonstrated significantly lower
concentrations of all studied cytokines in the Atorvastatin Group compared with the Atorvastatin-free
Group. In the Cox regression models, atorvastatin use was significantly associated with better PD
technique survival (HR = 0.28 (95% CI 0.15; 0.54), p = 0.003) and mortality reduction in the PD
patients regardless of their age, diabetes, anuric status, albumin and C-reactive protein levels, and
history of PD peritonitis (HR = 0.24 (95% CI 0.15; 0.44), p < 0.0001).

Conclusions. Atorvastatin treatment was associated with the normalization of phosphate-calcium
metabolism, low intraperitoneal inflammation and incidence of PD-associated peritonitis, and better
dialysis adequacy in our cohort of PD patients. These pleiotropic effects of atorvastatin may be one of
the reasons for the lower all cause mortality in PD patients. Further studies are needed to determine
the necessity of statins prescribing in PD patients.

Key words: peritoneal dialysis, dyslipidemia, peritoneal dialysis survival, cardiovascular mortality,
cholesterol, triglycerides, statins.

Conflict of interest statement. The authors declare no competing interest.

© Burdeyna O., 2022.
Correspondence should be addressed to Olena Burdeyna: ebr211288@gmail.com

[ED) ev-sn |

70 OpUriHOABHI HOYKOBI POBOTU YKPAIHCBbKUIN XYPHOA HEPPOAOTIT TO Aianidy N21 (73) 2022


mailto:manalmicrobiology%40gmail.com%20?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
http://inephrology.kiev.ua/?page_id=2098&lang=en
http://ukma.edu.ua/

Ukrainian Journal of Nephrology and Dialysis, 1 (73)’2022 Original Papers

© Bypaeitna O. B., 2022
VIIK: 616.61:616.381-089.819]-07

0O.B. Bypaeiina

ILneiioTponHi e)eKTH aTOPBACTATHHY Y NALIEHTIB, AKI JIKYIOThCSI METOIOM
MEePUTOHEAIbHOIO Jiajii3y: KOMOiHOBaHE PeTPOCHEKTHBHE i MPOCIEKTUBHE
oOcepBaliiiHe 10C/IiIKEeHHS

HepxaBHa yctaHoBa «IHcTutyT Hedposorii HAMH Ykpainu», Kuis, Ykpaina

Pestome. Ocmanni docaioncenns demoncmpyoms yucieHHy KinbKicmo HeainioHux eghekmie cmamumie 3a pisHux
namoanoeiynux cmatie. IIpome, He36adxcao4u Ha 3HAUHY nNOWUPeHICMb ducainidemii y nauicHmis, AKi AIKYHOMbCs Memo-
dom nepumoneanvroeo dianizy (I11), docridxncenns wodo bezneuHocmi 3acMoCcy8aHHs CMAamuHie ma ix naeiomponHux
epexmis y uiti koeopmi nayicumie € ekpaii oomexncerumu. Memoro yboeo docaioxceHHs OYA0 OUIHUMU MONCAUBE NACHO-
mponui epexmu amopsacmamuny 'y I1J] nayicumie.

Memodu. Jlo kombiHo8aH020 pempocneKmMusHO20 Ma NPOCHEKMUBHO20 0A2amMOUeHmMpPO8O20 KO2OPMHO20 0CAi-
docenns 6yn0 exarouero 3aearom 114 I nayienmis i3 cepednim gixom 55 (48-65) pokis i mpueanicmro dianizy 31 (14-
50) micauie. I/l nauienmu, SKi po3novaru AiKyeaHHs amopeacmamuHom 0o abo nicas iniyiayii dianizy ma nputimanu
amopseacmamuH He menuie 12 micauie, 6yau exaroueni 0o epynu amopeacmamury (n = 54). I/l nayienmu, ski Hikoau He
npuiimany cmamutu, ckaanu epyny 6ez amopsacmamuty (n = 60).

Ha dodamok do pymuHnH020 KAIHKO-1a00pamopHo20 00CmediceHHs ma 8U3HA4eHHs NOKA3HUKIE adeKkeamuicmi
111, 6 excgpyzami nauienmie docaioxcysanu KoHyenmpauii inmepaelikinie -6, - 10, pakmopa Hekpo3y nyxauHu-asvga
ma MOHOUUMAapPHO20 XeMoampakmanmuoeo npomeiny- 1. Kinuyegumu mouxamu docaiodncenus Oyau 3-piune UICUBAHHS
mexnixu Il ma cmepmuicmo I1J] nayienmie 8id ycix npu4ur npomsa2om nepiody cnocmepejiceHHs.

Pesyaomamu. I1J] nayicumu epynu amopsacmamuHy mMaiu Huxicui Konyeumpayii gpocghopy ma napameopmony
CUPOBAMKU KPOBI, UL MUICHEGULL KAIPEHC KPeamMUHIHY, NePUMOHeANbHULL MUICHEGULL KAIPEHC ce4o8UuHU ma, 8iono-
8i0H0, 3aeanvHull mucHesuil Kit/V nopieHsano 3 epynoio, aKka He ompumyeanra amopeacmamut. ocaioxncenHs yumokinie
excghyzamy npoodemMoHCmMpy8ano ix cmamucmu4yHo 3HA4YU0 HUXNCHi KOHUeHmpauii y epyni amopeacmamuty nopieHAHO
3 epynoro 6e3 amopgacmamuny. 3a 00nomoz2ot0 peepeciiinozo ananizy nponopuiiinoeo pusuky Kokca eusnauerno, wo 3a-
CMOCY8anHs amopeacmamuny 0y410 00CMOGIPHO Acouitiosano 3 Kpaujoio euxcusanicmio mexwixu I1J (BII = 0,28 (95%
A10,15;0,54), p = 0,003) ma 3uuxcennsm cmepmruocmi I/l nayicumie, HezanedxcHo 6i0 ixHboe2o 8iKy, HaseHocmi diabemy
uu auypii, pienie arvdyminy ma C-peakmuenoeo binka, I1/[-acouiiiosanux nepumonimis 6 anamuesi (BII = 0,24 (95%
10,15, 0,44), p < 0,0001).

Bucnosku. Jlikyeanns amopeacmamunom y I/l nauienmie acouiiiogano 3 Hopmanizauiero gpocghamuo-xanvyi-
€6020 MemaboNi3MY, 3HUNCEHHAM IHMPanepumoHeatsHo2o 3ananens ma ywacmomu Il/[-acoyiiiosanoeo nepumonimy,
Kpaworo adexkeamuicmio dianizy. Lli naeiiomponni eghexmu amopeacmamury moxucymos Oymu 0OHIEI0 3 NPUYUH HUNCHOT
cmepmuocmi 8i0 ycix npuuun y I nayieumis. Jlns niomeepoicenHs ompumanux pe3yismamie Heooxioni nodasviii npo-
cnekmugHi docaidxcenus 3a yuacmio 6invwoi koeopmu IJ] nayiecnmis.

KnrouoBi cioBa: nepumorneanvuuii dianis, ducainioemis, UICUBAHHS HA NePUTNOHEANbHOMY 0iani3i, cepyeso-cy-
OJuHHA cMepmHicMb, X0AeCmepuH, mpueaiyepuou, CmamuHu.

Bceryn. B YkpaiHi, Ik i B ycbOMy CBITi, IEpUTO-
HeanbHOMY miami3y (I1J1) BimBommThCs BaXJImBa POJIb
y BUpIillIeHHI npobJjieMu 3a0e3Ie4eHHs] HUPKOBOIO 3a-
micHoito Tepamniero (H3T) xBopux Ha XpoHiIYHY XBOPOOY
aupok (XXH) V cranii [1-3]. Cranom Ha 01.01.2020
POKY, 3a TaHWUMHU HAIliOHAJIBHOTO PEECTPY XBOPUX Ha
XXH, ITJI nikyroTbcs 866 XBopHX, 1110 CTAHOBUTH 8,9%
y ctpykrypi H3T B Ykpaini [4].

OcHoBHOI0 TTpu4rHOIO0 cMepTHOCTI [1/] mamieHTiB,
sIK 1 3arajibHO1 Koroptu xBopux Ha XXH, € cepueBo-cy-

Bbypaeiina Onena BacuiiBHa
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nuHHI 3axBoproBaHHd (CC3) [5-8]. HasaBnicTs nucii-
mimemii BBaxKaeTbcsl (DyHIAMEHTAIBHOIO IIePEIyMOBOIO
aTepPOCKIIEPO3y Ta KIACUIHNM (DAaKTOPOM PHU3HUKY CEep-
LIeBO-CYAMHHUX MO SIK cepel 3arajbHOl Tak i cepe
miamizHoi momymsmiin mamientis [9, 10]. Emigemiono-
TiYHi JOCHiAXEeHHS IeMOHCTPYIOTh HAWBUIILY MOLIMpPE-
HICTb OUCiIiAeMil 32 HAsIBHOCTI TilleprilikeMii, apTepi-
aJIbHOI TinepTeH3ii, oXXUpiHHA Ta (pi3UYHOI iIHEPTHOCTI,
HepalioHaJbHOTO XapuyBaHHs, IMATiHHS Ta BXWBaHHS
ankoromo [11, 12]. IIpore, Ha JOJATOK IO BUILE 3ra-
naHux ¢akropiB pusuky CC3, xBopi, SIKi JKYIOTbCS
H3T, maiore XXH-acouiiioBaHi (pakTopu pu3uKy, TaKi
K XpOHiYHEe 3aIajieHHs, KaJIbIuiKallisl CyIuH Ta MO-
nanbHicte H3T [13, 14]. IlpoaeMOHCTPOBaHO, IO Y
I/l mawieHTiB crocTepira€Tbcsl OibLI ATEPOreHHUM
JIigHuiA TpodiNb, HiX y XBOPUX, SKi JTIKYIOThCS METO-
noM remomiamizy (I'Jl), mio, mmepi 3a Bce, acollilioBaHO
3 MeTa0OIiYHUM BIUIMBOM po3uuHiB i I111 [15-17]. Y
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2004 poui Pennell 3i cniBaBTOpamu BIiepiie MPOIEeMOH-
CTpYBaJiu, 10 MEePeBEACHHS NALli€EHTIB 3 TUCIiMiIeMi€l0
3 I/l Ha nikyBaHHs I'J] 1OCTOBIpHO 3HWXKYBAaIO PiBHi
XOJIECTEPUHY JIIMOMPOTEiAiB HU3bKOI IIiIbHOCTI (XC
JITTHIL) i rpurniuepunis [18].

JlikyBaHHST AucIinigeMii € HeBil EMHOIO CKJIaa0-
BOIO 3HUXXEHHSI CEpLEeBO-CYAMHHOTO pusuky. Came
TOMY, HACTAaHOBU MPOBIAHUX KapAiOJOTIYHUX acolli-
alliii CBiTY pEKOMEHAYIOTh MOMipHY Ta BUCOKOiHTEH-
CUBHY TepaIilo CTaTUHAMMU JIJIs1 OCi0 i3 BUCOKUM pU3U-
koM atepockiepoTudyHux CC3, y TOMY YHMCJTi i XBOpUX
Ha XXH [11, 12, 19]. [1porTe, uepe3 HeIOCTATHICTb 10-
Ka3iB, BOHU HE HaJal0Th XOJHUX PEKOMEH ALl IOA0
MoYaTKy JiKyBaHHSI CTaTUHAMU Y MaLi€HTIB, SKi JiKy-
otbess H3T [11, 12, 14, 19]. Tak, 2 paHIoMi30BaHUX
KJIIHIYHUX JOOCHiAXEeHHs, omyOiikoBaHux moHanm 10
POKiB TOMY, 1110/10 3aCTOCYBaHHs cTaTuHiB y '/l martii-
eHriB, a came, AURORA (A Study to Evaluate the Use
of Rosuvastatin in Subjects on Regular Hemodialysis:
An Assessment of Survival and Cardiovascular Events)
ta 4D pocnimxeHHs (German Diabetes and Dialysis
Study) He MpoaeMOHCTpYBaIM 3HAUYILIMX MepeBar Te-
parii ctaTUHaMH B X IepBUHHUX pe3yibratax [20, 21].
TuMm He men, mocnimkeHass SHARP (Study of Heart
and Renal Protection), sike Bkiatoudano moHanm 9200
nauieHTtiB 3 XXH IV-V] craziil, npoaeMoHCTpyBaio
e(eKTUBHICTh CUMBACTaTUHY y KOMOiHallii 3 €3eTUMi-
60M MopiBHsIHO 3 T1ane60 [22]. JlocnigHuKY BUSHAUU-
v 17% 3HWXEHHSI OCHOBHUX aTePOCKIEPOTUYHUX MO~
Jliil y MalieHTiB IPYyNU CTaTUHIB, 10 OyJ1I0 00YMOBJIEHO
3HauHUM 3HWKeHHsAM XC JITTHII ta Tpurmiuepuais
[22]. HenlonaBHO omny6JiikoBaHe PeTPOCIEKTUBHE 0~
crimxeHHs 3a ydacTio 41 549 T'/l mauieHTiB TaKOX cTa-
BUTH MiJ CYMHiB 3aHEMIOKOEHICTh 111010 MPU3HAYEHHS
cratuHiB y '/ momyssiii, AeMOHCTPYIOUU 3HUXKEHHS
pU3UKy cMepTHOCTI Bim ycix mpuunH [23]. Lli octanH-
Hi MaHi MiIKPIIUIIOIOTh MEPEKOHAHHS HEMPOJOTIB y
MOXJIUBOCTI 3aCTOCYBaHHSI CTaTUHIB, K KOPHUCHOTO
IHCTPYMEHTY y JIIKyBaHHi JUCIIMiAeMil i, BiAMOBIAHO,
3MEHILIEHHI CEPLEBO-CYIUHHOTO PU3UKY.

Cning 3a3Ha4YMTH, 110 MOAIOHUX AOCHIIXEHb 3a
yuactio T1J] naiieHTiB He MPOBOAUIOCH, X04a Teope-
TUYHO CTATUHU MOXYTb MAaTH OifbIIWIA BILUIUB Ha KJTi-
HiuHi pe3ynbTatu [1J] mauieHTtiB nopiBHsiHO 3 [/l i He
TUTBKU YePE3 X OLIbII aTePOTeHHUI TiniAHU I Tpodinb
[24]. HamMu nonepeaHiMU TOCTIIXKEHHSIMU TIPOJIe-
MOHCTpPOBaHO, 1110 auciinigemis y I1J] namieHTiB Bu-
XOJIUTH 32 PAMKM CEePLEBO-CYIMHHOIO PU3UKY Ta aco-
LIOETHCS 3 BUCOKOIO KOHIIEHTPALII€I0 MPO-3anaJbHUX
LIMTOKiHIB y ekcdy3aTi i € He3aJIeXXHUM (HaKTOPOM pU-
3UKY 3HMXEHHS ByxkuBaHocTi metony I/ [16, 25]. ¥
LIbOMY KOHTEKCTi OyJia BUCYHYTa TiloTre3a, 110 3aCTOo-
cyBaHHS cTatuHiB y I1J] momynsiuii Moxe 3HUXYyBaTU
He TiIbKU KapAio-BacKyJISIpHUIN PU3MK, a i 3SMEHIITYBa-
TU iHTpaNepUTOHEATIbHE 3aMaJleHHsI, TOJAOBXUTU BU-
>XKuBaHicTb TexHiku 1] Ta ITJ] naiieHTiB.

MeTo10 LIbOTO JOCTIIKEHHS 0YJI0 OLIIHUTHA MOX-
JIMBI mieoTpornHi edpekTn atopBactatuny y I1JI na-
LIiEHTIB.

IMTamienTn Ta Metoau. /IuszaifH Ta yyacHUKHU. 3a-
ragoM 114 naiieHTiB, sKi JiKyBaJUChb METOAOM IIO-
crifinoro ambynaropHoro I (ITAITO) 3 2015 o 2021
poku y 3 pianizHux ueHtpax Ykpainu (1Y «IHctutyr
Hedposorii HAMH VYkpainu», KHIT «Onecbka 06-
JJacHa KJIiHiYHa JikapHs» Omecbkoi 00JacHOI paan»
ta KHIT “KuiBcbkuii Micbkuii LIEHTp HedpoJoTii Ta
nianizy”) OyJM BKJIIOYEHI A0 LIbOro KOMOiHOBaHOIO
PETPOCTIEKTUBHOTO,/TIPOCTIEKTUBHOTO 00CepBalliiiHO-
ro pocnimkeHHsd. JlikyBanusa ITTAII[ 3apificHioBasOCh
BukopucrtoBytoun Dianeal PD4 3 koHueHTpaui€io
rmoko3u 1,36% i 2,27% y nonBiiitHux Mmimikax «TBiH
ber» 2,0 n (Baxter Healthcare Corporation, CIIA).
VYci nauieHTH Haganu iHOPMOBaHY MUCHMOBY 3TOLY
Ha yyacTb y AocaigkeHHi. [IpoTokoa gociakeHHs OyB
CXBaJIEHUH JIOKaJbHOWO €TU4YHOl0 KoMicieto Y «IH-
ctutyT Hedposorii HAMH Vkpainu».

Cepen 114 BkmoueHux y gociimxeHHs ITJ1 nari-
€HTiB, 73 Oynu ineHTUdiKOBaHi peTPOCHEKTUBHO Ta
BKJTIOUEHI y MOJaJIbliIe MPOCTIEKTUBHE CITOCTEPEXEHHSI.
¥Yci peTpocneKTUBHO i1eHTU(iKOBaHi MallieHTU OyJIun
MnorepeaHbO 0OCTEXEHI B paMKaxX HayKOBO-I0CJIiTHUX
poGiT AY «IHctutyt Hedponorii HAMH VYkpainu»:
«BUBYNATH HOBi MPOTHO30HETAaTUBHI 1€TEPMiHAHTU BU-
KUBAHOCTI METOAY MEPUTOHEATbHOTO Aiani3y Ta MOX-
JUBOCTI iXx (papmakosioriyHoi kopekuii» (2017 —2019
pp, Ne nmepxaBHoi peectpamnii 0117U002122) Ta «Bu-
BUMTU BIUIMB CTaHYy OOMiHy OKcalaTiB i ypaTiB Ha €BO-
JIIOLLiI0 ypaxXeHb HUPOK pi3HOi eTiojorii» (2019—2021
pp, Ne nepskaBHoi peectpanii HIP 0216U000338).

KputepisiMmu BKIIOUEHHS TALi€EHTIB OO0 MOCIHi-
JUKEHHST Oynu: Bik xBopux 18-75 pokiB, TpUBaIiCTh
nikyBaHHs1 IT1JI He MeHIIe TpbOX MicCsliB, HAsIBHICTb
aHaMHECTUYHOi1 iH(opMalii 1OoJ0 3aCTOCYBaHHS
CTaTUHIB Ta, y pasi iX MpU3HaYeHHS, NpPUIlOM aTop-
BACTaTUHY HE MeHIle 12 MicsI1liB 10 BKJIIOYEHHS Y 10-
CIiIXKEHHS, 3rojla MallieHTa Ha Y4acTbh Y JOCJiI>KEHHi.
Jist peTpoCneKTUBHO iIeHTU(IKOBAaHUX TMAaliEHTIB
JMOOATKOBUM KPUTEPieEM BKJIIOUEHHSI Oysia HasIBHICThb
3aMOpOXEHUX 3pa3KiB KpoBi Ta ekcdysaTy, sKi Oyau
HaOpaHi miA Yyac iHiliaJbHOrO 00CTEXEHHS i 30epexe-
Hi [JIS1 TOJAJIbIIMX AOCHiAXeHb. KpuTepisiMu BUKIIO-
YeHHs OyJu: TocTiTanizailis 3 Oyab-sIKoi MTPpUINHU Ta,/
abo I1/l-acouiiifoBaHUI MTEPUTOHIT MPOTITOM MiCSLIS,
10 TIepeayBaB JOCTiIXEHHIO, MOMEpPeIHE JiKyBaHHS
MetoaoM /I, TpaHCTIIaHTaLlisl HUPKU MIPOTSITOM Tepi-
Ofly CIIOCTEPEXEHHS, HASBHICTb HOBOYTBOPEHb OY/b-
SIKO1 JIoKati3auii abo iHIKUX KPUTUYHUX KOMOPOiTHUX
CTaHiB, MPUAOM CUMBACTATUHY 200 pO3yBacCTaTUHY YU
iX aHaJIOTiB.

Kniniko-nmabopaTtopHe o0cTexeHHs. Jlemorpa-
¢iuHy XapaKTepMCTMKY Ta JaHi LIOA0 MPU3HAYEHHS
aropBacTaTUHY OyJu OTpUMAaHi IMiA 4yac iHilil04YoTo
00CTeXXeHHS Ta MpOoaHai30BaHi pa3oM 3 iHIIOIO iH-
dopMalliero, BKIIIOYAOYM CYMYTHI 3aXBOPIOBAaHHS,
Taki SIK LyKpoBUIt AiabeT, imemiuyHa xBopoba ceplis
Ta iHIIA KapAioBacKyjasipHa mnaTtosoris. Bukopuc-
TaHHSI CTaTUHIB BU3HAYaJOCs SK MPUIOM MpUHAN-
MHi 10 Mr atopBacTaTuHy mpoTsroM 12 MicsiiiB, He-
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3aJIeXKHO BiJ yacy Horo nmpusHaueHHs (4o abo micis
inimiauii IT0).

OkpiM pyTUHHUX KIJIiHiKO-JIa00OpaTOpPHUX JTaHUX
(Bmict remornobiny (Hb), rmokos3u, anbOyMmiHy, enek-
TpoditiB cupoBaTtku (Ca, K, P), C-peaktuBHOro mporei-
Hy kpoBi (CPIT) Ta mapaTropMoHy), i/ Yac iHilliforouoro
Bi3UTY B YCiX MAalliEHTIB BU3HAYAIU MOKA3HUKM JIMiTHOTO
npodinto Ta anekBatHocTi [TATT/I, koHUEHTpallii Tpo- Ta
MPOTU3ANAIBHUX LIUTOKIHIB y KPOBIi Ta eKcy3aTi XBOPUX.

JlocniaxeHHs JIMiIHOTO CHEKTPY KPOBi BKIIIOYA-
JIO BU3HAUeHHs 3arajbHoro xosectepuny (3XC), XC
JITTHII, xonectepuHy JinomnpoteiaiB Bucokoi (XC
JITIBI) miinsHOCTI, Tpuraiuepunis (TT), po3paxoByBa-
JI TOKA3HUKU XOJECTePUHY JIMONPOTEINiB 1YK€ HU3b-
koi mribHocTi (XC JITTHI) (TT X 2,22 / 5) Ta iHgekc
ateporenHocrti (IA) (3XC-XC JITIBII / XC JITIBILI).

Iloxazuuku anexBatHocTi ITAIIJl oumiHIoBa-
JIU UUISIXOM BU3HAYEHHSI KOHLEHTpALiid CEeYOBUHU
! KpeaTWHiHy y IUIa3Mi, Jiajii3aTi Ta cedi, 3i0paHMX
3a J100y; BUKOPUCTOBYBaIM OiOXiMiUHUWIA aHamizatop
«Flexorjunior» (Higepysanaun). 3a 3a3HaY€HUMHU MOKa3-
HUKaMU PO3PaxOBYBalv TUXKHEBUI KJIIPEHC KpeaTHUHi-
Hy (CrCl), axuii HopMai30ByBaau A0 TJIOIL TOBEPXHi
Tina, neputroneansHuii (pKt/V), penamwHuii (rKt/V)
Ta 3arajlbHUil TMXKHEBUU KilipeHcu cedoBuHu (Kt/V).
006’em posnonineHHs1 cedoBUHU (V) po3paxoByBaiu 3a
(popmynoro Watson. 3azHaueHi JOCTiIXKEHHS TPOBOAN-
JIU Y KJTiHiKO-iarHOCTUYHi 1 Tabopatopii Y «IHCTUTYT
Hedponorii HAMH Ykpainu»

MetonoM TBepaodazHOro iMyHO(EPMEHTHOTIO aHa-
Jizy y ekcdysati T1-nmauieHTiB (Micjas HiYHOI eKCIo3u-
1iT) JOCaimKyBaau piBHi (hakTOpy HEKPO3Y MyXJIUH ajlb(ha
(®HII-), intepneiikini 6 (1J1-6) ta -10 (1J1-10), MmoHo-
LIMTAPHOTO XEeMOATPaKTaHTHOro mnpoteiny-1 (MXII-1).
HocnimkeHHsT BUKOHYBIWChH Y J1abOpaTopii iMyHOJIO-
rii 1Y «IHctutyt Hedposorii HAMH VYkpainu» 3a go-
MOMOrol iMyHo(epMeHTHOro aHaizatopy «SunRise
TouchScreen», BukKOpuUcTOBYBaM TecT-cuctemu IBL
International (dPH) i «Bextop bect» (PD).

ITpocrieKTuBHE CMOCTEPEXEHHS Ta KiHLEBi TOY-
ku pochimkeHHs. Ilicisg KOMIUIEKCHOTO KITiHiKO-ja-
00paTOpHOro OOCTEXEHHS, BKJIIOUEHI Yy TOCTiIXKEHHS
nauieHTu Oynau cTpatudikoBaHi HA 2 TPyNU 3aJeXXHO
Bil 3aCTOCYBaHHSI aTOpBAaCTATUHY Ta CIOCTEpiraauch
npotsaromM HactynHux 3 pokis (2018-2021 pp). Haroro
iHimiamii pocnimxkeHHs y I'JI mauieHTiB, ineHTUdiIKO-
BaHUX PETPOCMEKTUBHO, BBAXAJIU AATy iX KOMILIEK-
CHOro OOCTeXeHHsI Yy paMKax Bulle3azHaueHux HIIP
(2017-2019 pp).

IlepBUHHUMU KJTiHIYHUMU TOYKAMU JOCIiAXKEH-
HA Oynu 3-piuHa BuxkuBaHicTh Metony I1JI Ta cmept-
HicTh [1J] mauieHTiB Bif yCiX MPUYUH MPOTITOM MEPiO-
Jly CIIOCTEPEXEHHS.

CraTtuctTuyHa obpodka orpuMaHux maHux. Cra-
TUCTUYHY OOPOOKY OTPUMAaHUX PE3yJIbTaTiB MPOBOAM-
Jiu 3a gornomoroto nporpamu «MedCalc» Bepcii 20.014
(benbrist) 3 ypaxyBaHHSIM TepeBipKM MOKa3HMKIB Ha
HOPMAaJbHUI PO3MOMAiA 3 BUKOPUCTAHHSIM KPUTEPIilO
Koamoroposa-CmipHoBa (dK-S). 3a ymoB HopMab-
HOTrO PO3MOJiIY OLiHIOBaAW CepeaHi 3HayeHHs I10-
Ka3HUKiB (M) Ta cepenHe KBaapaTU4YHE BiIXWIEHHS
(SD); nng iX MOpiBHSIHHSI BUKOPUCTOBYBAIU KPUTEPilt
Cr’rofeHTa. 3a HEBiAMOBITHOCTI 3aKOHY HOPMaJbHOTO
PO3MOJiNy ISl OMUCY O3HAKU 3aCTOCOBYBAIU MEAiaHy
(Me) Tta iHtepkBapTiibHUI po3max [Q25-Q75]; mis
TMOPiBHSUIBHOTO aHaJli3y 3aCTOCOBYBAJIM Helapame-
TpuuHuii (U-kpurepiit) ManHa-YitHi. KopensuiiitHuii
3B 130K KiJIbKiCHMX MOKa3HUKIiB PiBHIB IIUTOKiHIB, 3a
YMOB iX HOPMaJIbHOTO PO3MO/AiNy, BU3HAYaIU 32 METO-
nom Ilipcona (r). KopensuiitHuii aHaniz 3a CnipMme-
HOM (p) Ta/abo Kenannom (t) BUKOPUCTOBYBaJIM y pasi
BiICYTHOCTi HOPMaJIbHOTO PO3MOAiNTY MOKA3HUKIB.

BigMiHHICTB 4aCTOT y rpymnax MOPiBHIOBAJIU 32 J10-
MTOMOTOI0 KpUTEPito 2.

KpuBi BuxuBaHHsg OynyBanu 3a metopom Ka-
iaH-Meiiepa, 11 TOPiBHSIHHS KPUBUX BUXUBAHOCTI
3aCTOCOBYBAJIM JIOT-PAaHTOBUI KpuTepiit. Brinus 3a-
CTOCYBaHHSI aTOPBACTaTUHY HAa BUXXUBAHICTb TEXHIKU
T1 ta I/l nawieHTiB OLIiHIOBAJIM 3a 1OTTOMOI0OI0 6ara-
TO(aKTOPHOTO PEerpeciiiHOro aHaji3y NponopUiiiHOTO
pusuky Kokca 3 ouniHkoto BigHouieHHs maHciB (BII)
1a 95% nosipuoro intepsainy (J11I).

PesyabTaT aochigKeHHsA. 3arajbHa XapakTe-
puctuka naiieHTiB. Cepel BKIIOUEHUX y JOCTiIXEH-
s [1]1 mauientiB 6yno 54/114 (47,4%) xBopux, sIKi
KOJIM-HeOynb MpuiiManu atopBacTatuH Ta 60/114
(52,6%) cmiBcTaBIEHHUX 3a BIKOM Ta CTATTIO XBOPUX,
SIKUM aTOpBacTaTUH Ta/ab0 Oyab-IKUH iHIIMI CTaTUH
HIKOJW He MpU3HAYaBcs. 3a HO30JOTiYHOK OCHOBOIO
XXH xBopi po3noginsuinck HaCTYIMHUM unHOM: 77/114
(67,5%) T1]1 nauieHTiB Maiu HeliaGeTUUHE YpaKeHHS
HUpOK Ta 37/114 (32,5%) mauieHTiB Maau LyKPOBUI
niadet I ta Il tvmiB (n = 18 Ta n = 19, BinmoBigHO).
ITauieHTu 3 HeniabeTUYHOIO Ta AiabeTUUHOI0 XBOpOOa-
MU HAPOK HE BiAPi3HSIMCH 32 BIKOM Ta TPUBAJIICTIO 3a-
xBoproBaHHs (50,6 = 10,8 vs 47,6 + 11,3 pokis; p=0,51
ta 29 (15,1-41,3) vs 27,3 (13,7-36,05) micauis; p=0,36,
BiAITIOBIHO).

Binbmocti I mauientis (39/54, 72,2%) atop-
BacTaTvH OyB MpU3HAYEHUH N0 iHiialii gianizy, 15/54
(27,8%) T1]1 xBopuX 3 LIyKPOBUM JiabeTOM Ta/ab0 BU-
COKMM KapJiaJIJbHUM PU3UKOM, PO3MOYAIU MPUAOM
atopBacTaTuHy michs iHinianii 1[I, ba3oBa xapakTte-
puctuka IIJI nmauieHTiB 3ajieXKHO Bia mpuitomy aTop-
BacTaTUHY MpeacTaBiaeHa y Tabauii 1.
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Tabauysa 1
Xapakrtepuctuka I1/] namienTiB Ha Yyac BKJIIOYEHHS Y AOCJiIPKEHHS
Vei I1 4 I rpyna II rpyna
IToka3Huk HaiEHTH (rpyna aropBacTaTHHY, (rpyna 6e3 P-3navyenns
(n=114) n = 54) aTropBacTaTuHy, n = 60)
Jemorpadiuni Ta KiiHiyHi gaHi
Yonosiva crath, n (%) 75 (65,8%) 34 (62,9%) 41 (68,3%) 0,55
HiaGer, n (%) 37 (32,5%) 32(59,3%) 5(8,3%) 0,001
Bik, poku 55 (48-65) 56 (48-68) 54 (46-65) 0,62
IMT, kr/m? 25,8 +3,8 27,1 3,47 25,4139 0,38
AnbOyMiH CUPOBATKU, T/JI 38,8 (36,5-42)] 40,7 (37,1-42,3) 38,5 (36,4-41,7) 0,12
CPB, mr/n 2,9 (1,7-3,3) 4,2 (1,7-4,5) 2,9(1,1-10,3) 0,34
e oA iy T 129 + 14,2 119 + 10,2 129,3 + 14,8 0,03
THCK, mm Hg
Aliacronidrnii aprepianbHuit 78 +12,4 75+11,2 79+ 13,2 0,38
THCK, mm Hg
Hb, r/1 101,6 £ 20,6 109,2 £ 14,7 97,8+ 17,2 0,001
Iirok03a, MMOJIB/JT 5,07 (4,6-5,4) 5,07 (4,6-6,2) 4,9 (3,9-5,4) 0,24
Kanpiit, MMoJib/n 2,18 (2.0 - 2.36) 2,21(2,1102,36) 2,15 (1,94-2,29) 0.04
Dochop, MMonb/1 1,79 £ 0.42 1,72+ 0.43 1,99 £ 0,32 0,03
ITT, rr/mut 602 (275-718) 327 (224,5-533,5) 620 (430,7-837,7) 0,003
IIJ] napameTpu
Tpusanicts [1/1 10 BKIIOUEHHS Y
JIOCJTiIDKEHHST, MiC. 31 (14-50) 36 (17—56) 26 (8,2-49,5) 0,01
Hiypes, Mi/n 350 (50-700) 400 (50-1000) 300 (50-700) 0,74
DyIF G an o 0 074+ 0,13 0,77 +0,15 0.72+0,12 0.14
KpEaTUHIHY
IxonexcrpuH, n (%) 15 (13,2%) 9 (16,6%) 6 (10%) 0,29
rKt/V 0,07 (0,02-0,65) 0,08 (0,05-0,67) 0,04 (0,02-0,79) 0,96
pKt/V 2,09 (1,58-2,64) 2,2 (1,9-3,1) 2,08 (1,4-2,5) 0,05
Kt/V 2,09 (1,74-2.,9) 2,4 (1,8-3,2) 1,9 (1,5-2,5) <0,0001
CrCl, mi/1.73 m?/TikieHb 45,7 (39,0-52,2) 48,5 (41,8-55,5) 43,4 (36,6-50,7) 0,03
Mepuronearsiia 600 (400-830) 600 (400-900) 400 (200-650) 0,01
yasTpadiabTpaltis, M/
{Q”"K?CT" T nepuogity, 1/23.9 1/31,04 1/16.8 0.01
/NALlIEHTO-MICSILIB
IToxka3nuku JinmigHOro npodiao
3araJlbHUI X0JIeCTEPUH, MMOJTb/TT 5713 52+1,3 6,28 = 1,09 <0,0001
Tpurniuepunu, MMoJIb/1 1,58 (1,09-2,21) 1,49 (1,1-2,19) 1,58 (1,09-2,3) 0,97
XC JIITHII, MMoJib/ 4,07 (3,19-5,02) 3,49 (3,0-4,2) 4,7 (3,4-5,17) <0,0001
XC JIITAHII, MmMosb/1 0,63 (0,43-0,87) 0,62 (0,45-0,93) 0,63 (0,43-0,81)] 0,58
XC JITIBI, Mmmoub/7 1,18 (0,9-1,57) 1,2 (0,9-1,7) 1,14 (0,88-1,57) 0,20
IHaexc aTeporeHHOCTI 3,7 (2,4-4,8) 3,06 (2,3-4,8) 3,87 (3,1-5.,4) 0,002
IIpu3HayeHi Jikapcobki 3acodu, n (%)
iATI® / Biokatopu PAAC 93 (81,6%) 45 (83,3%) 48 (80%) 0,93
3acobu 3ai1i3a 59 (51,7%) 23 (42,6%) 36 (60%) 0,06
Epurponoerrau 56 (49,2%) 25 (46,3%) 31 (51,6%) 0,58
berabiokaropu 46 (40,3%) 21 (38,9%) 25(41,6%) 0,77
BirokaTopu KaJlblIi€BUX KaHAJIiB 68 (59,6%) 32 (59,3%) 36 (60%) 0,93
Hiyperuku 35 (30,7%) 17 (31,5%) 18 (30%) 0,86

Ipumitku:

IMT, ingexc macu Tina; iAI1®, iHTiGiTOpU aHTiOTeH3MHNIEPeTBOpIoBaJibHOTO hepmenTy; I1TT,

napaTtupeoigHuii ropmoH; PAAC, peHiH-aHTioTeH3MH-aaba0cTepoHoBa cucrema; CPb, C-peakTuBHUit
o6inmox; CrCl, TrkHeBUI KITipeHe KpeaTrHiHy; D/P criiBBimHOIIEHHSI KpeaTUHIHY, CITiBBiIHOIICHHST
KpeaTuHiH y miajiizatu Ta mia3mi; Hb, remorno6in; Kt/V, 3araabHuil THKHEBUH KilipeHC cedoBUHU; pKt/V,
MepUTOHEATbHUI KJTlipeHC ceuoBUHU, TKt/V, HUpKOBUIA KJIipeHC CEYOBUHU.
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Ax nponemMoHcTpoBaHo y Tabnuii 1, IT[1 nauieH-
TU TPYyNU aTOPBACTATUHY MaJli CTATUCTUYHO 3HAYYIIO
puinuit piseHb Hb i Ca cupoBaTKu Ta HUXKYi KOHIEH-
Tpalii ¢ocdopy i mapaTUPeoiqfHOTO TOPMOHY KPOBi Y
nopiBHsIHHI 3 rpynoto T[] maiieHTiB, SIKi HIKOJIUA HE
OTPUMYBAIM JIiKyBaHHS cTaTuHamu. He3Baxkawouu Ha
JOBIILY TpUBaTicTh JikyBaHH4 [1]1, y rpymi atopBacTa-
TUHY KOHCTAaTOBAHO MOCTOBipHO MeHIy 4yacToTy I1/1-
aCOLIII0OBAHOTO TMEPUTOHITY, BUILY TOOOBY YIbTpa-
dinprparito, CrCl, pKt/V Tta, BignmosigHo, 3arajbHe
TikHeBe Kt/V, y mopiBHSHHI 3 rpyIIoro 6e3 aTopBacTa-
TuHY. KpiM TOro, monpu MeHIly KiJIbKiCTb XBOPUX Ha
nykposuit giadet, I/l mauientu I1 rpynu manu 6inbiu
aTeporeHHui AinigHuii npodine Hix [T/ maunientu 1
TPYyNu, IO BU3HAYAIOCH MiABUILEHHSIM piBHA 3XC

kposi, XC JIITHIIL Ta inmexcy ateporeHHocTi. Ciig
3a3HauuTH, 10 KoHueHTtpaiii XC JITIBII ta tpurmi-
LIEpUAiB HE BiAPi3HSIMCH MiX MOCHTIIKYBAHUMU TPYy-
namu.

3acTocyBaHHSI aTOpPBACTaTUHY, iHTpanepUTOHE-
ajbHe 3anajeHHd Ta aaekBatHicTh I1JI. BpaxoBytouu
norepeagHbO BU3HAUYEHUN BIUIMB AUCIiNigeMii Ha iH-
TpalepUTOHeaIbHE 3anajeHHs [25], Ha nmepiioMy eTa-
mi gocimkeHHs1 Oyia MpoaHaidi3oBaHa KOHLEHTpallis
LIUTOKiHiB eKc(y3aTy BKIOUEHUX y AocTiaxkeHHs T1/]
MAali€HTIB 3aJI€XHO BiJl 3aCTOCYBAaHHS aTOPBACTATUHY.
AK MpoAEeMOHCTPOBAHO y TalUIli 2, KOHLEHTpalis
ycix UUTOKiHiB ekcdy3ary Il mauieHTiB rpynu atop-
BacTaTUHY OyJjia CTATUCTUYHO 3HAYYLIO HUXKYOIO Y MO~
PiBHSIHHI 3 TPyMOI0 0€3 aTOpBaCTaTUHY.

Tabauysa 2

Konuentpanisa uurokiniB ekcgy3aty I/l nanieHTiB 3a1€KHO BiJl 3aCTOCYBaHHS ATOPBACTATHHY

I rpyna IT rpyna
IuTokinu (rpyna aTopBacTaTHHY, (rpyna 0e3 aTopBacTaTHHY, p-3HaYeHHs
n=54) n = 60)
1JT1-10, ir/mo 3,2(3,0-5,2) 8,9 (5,9-15) <0,001
1J1-6, iir/mot 28,7 (18,2-60,7) 53,9 (26,3-128,5) <0,001
®HIT-o, ir/Ma 2,5(0,7-5,0) 5,2 (2,1-8,8) <0,001
MXII-1, rir/mi 13,0 (9,0-17,0) 17,1 (10,2-22,7) 0,038

IIpumitku:
anboda.

INomanpimii KopeasuiiiHUI aHaji3 MiX KOHILIEH-
Tpalli€lo LIMTOKiHiB eKc(y3aTy Ta HOKa3HMKAMU aIeKBaT-
HocTi T1]1, 3acBigunB NIPSIMUIL B3aEMO3B’SI30K MiX ITPO-

1J1, inTepaeiikin; MXII-1, MoHOLIMTapHMI XeMoaTpaKTaHTHUIA rTpoTeiH-1; @HII-o, hakTop HEKpO3y MyXJInH

tuzananbHuM 1JI-10 Ta CrCl i 3BOpOoTHUIA 3B’SI30K MiX
nposanajsbHuMy nutokiHamu (1J1-6, ®HIT-a, MXP-1)
Ta OiNIBIICTIO MOKa3HUKIB agekBaTHOcTi I1/] (Tabu. 3).

Tabauya 3
Kopeasiuiiinmii 3B 130K Mi>K KOHIIEHTPAILi€I0 HUTOKIHIB eKcdy3aTy Ta noKasHukamu agekBatHocti I1/T
. BuxinHa KOHIEHTpaLisA HUTOKIHIB eKcdy3aTy (1ir/mir)
ITapameTpu anekBaTHocTi I1/1

I-10 1J1-6 ®HII-o MXP-1

r=-0.17 r=-0.31 r=-0.27 r=-0,47
L p=0.18 p=0.03 p=0.005 p < 0,0001
r=-0.32 r=0.18 r=-0.26 r=-0.31

PRV p=0.004 p =039 p=0.02 p =0,009
r=0.15 r=-0.55 r=-0.15 r=-0.34

KV p=0.42 p=0.004 p=0.66 p=0,001
) r=0.72 r=-0.32 r=0.14 r=-0.23

CrCl, a/muxaens/1,73 m p < 0.0001 p=0.05 p=021 p=0.05

ITpumitku:

CrCl, TizxHeBHIA KIipeHC KpeaTuHiny; Kt/V, 3aranbHuii THDKHEeBUI KilipeHe cedoBUHU; pKt/V,

MepUTOHEATbHUI KiTipeHe ceuoBUHU, rKt/V, HUpKOBUIA KITipeHC CEYOBUHU.

AnexBaTHicTb TexHiku IIJI Ta cmeptHicth 1]
MAaIli€EHTIB 3aJIeXKHO BiJ 3aCTOCYBaHHS aTOPBAaCTaTH-
Hy. IIporsgrom 3-piyHOro mnepiogy CIIOCTEpPEXEeHHS
38/114 (33,4%) mnamieHTiB BTpaTWUIM adeKBaTHiCTh
texHiku I Ta 25/114 (21,9%) xBopux momepiu. 34
(89,5%) mauienTu 3 HeagekBaTHUM I1J] Oyiu TTepeBe-
IeHi Ha JikyBaHHsS MetomoM I'JI, Toxmi gk 4 (10,5%)
npoaoBxXyBaau jJikyBaHHs I1J] 3 pi3HUX NpUYUH (He-

MOXJIMBICTb (DOPMYBaHHSI alleKBAaTHOTO CYIMHHOTO
JIOCTYIy, BiIMoOBa Malli€eHTa, JeKOMIIEHCOBaHa cep-
1leBa HeIOCTaTHicTh). OCHOBHOIO MPUYMHOI CMEPTi
OyJM cepleBO-CYIMHHi Ta LiepeOpo-BacKyJsIpHi 3a-
xBopioBaHHsa (14/25, 56%), 8/25 (32%) I1]1 nawieH-
TiB TTOMEPJU B pe3yabTaTi iHPEeKIiMHUX yCKIaTHEHb
Ta cencucy, 3 (12%) netanpHUX BUIIaJKUA OYJIM aCOLIi-
iioBani 3 COVID-19.
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BuxuBaHicTs TexHiku I1J1 6ynay 3,5 pa3u BUILLOKO
y Malli€HTiB, SIKi OTPUMYBald aTOPBACTATUH MOPiBHSI-

100 —

Buxueanicte Texuixm NJ (%)

i == [pyna aTopeacTaTuHy

= [pyna Ge3 aToOpBACTATHHY

HO 3 Tpymnolo 0e3 aTopBacTaTUHY (JIOT-paHK KPUTEPii
14,7; p = 0,0001) (puc. 1).

22 = 14,7; p = 0,0001

0 5 10 15 20 25 30 35 40
Mumber at risk: TpueanicTe cnocTepexeHHs (mic.)
[pyna Ge3 aTopBACTATHHY

&0 56 47 39 28 23 8 3 0
[pyna aropeacTaTiHy

54 50 47 40 23 17 4 1 0

Puc. 1. Kpusi BuxxuBanss TexHiku I1/] 3a metomom Kamutan-Maiiepa, crpatrdikoBaHi 3a 3aCTOCYBaHHSM aTOpBACTATHUHY.

L5 pizHuus y BuxkuBaHocTi metony I1/] 3anuiiu-
JIach CTATUCTUYHO 3HAUYLIOIO MiCJsl MOMPaBKU Ha BiK,
CTaTh Ta HasSIBHICTb LyKpOBOro Aiadetry y Oaratodax-
TOPHOMY aHaJli3i mponopuiiHux pusukis Kokcy: BIII
=0,28 (95% A10,15; 0,54), p = 0,003.

IMopanbuinii ogHOGaKTOPHUN perpeciiHuil aHa-
JIi3 mpomnopuiiHux pusukie Kokcy BU3HauuB, 1O

crapiuii Bik (> 65 pokiB), LyKpoBuii giabet, AUCITi-
migeMisi, HU3bKUH piBeHb anboyminy (< 34 r/n), CPb
(> 15 mr/m), anypis (< 50 MJ1/m) Ta 9acTi MEPUTOHITH
B aHaMHe3i (> 3) Oynu He3aleXXHUMU (haKTopaMu pu-
3uky cmepti [1J] mauieHTiB Bif ycix mpu4uH (puc. 2).

Bik > 65 pokiB S

LlykpoBuii giabet =

Ouvcnininemis —=

AnbGymiH cupoBatku < 34 r/n| —#——

CPB > 15 mr/n =

AHypis =

MO neputonitn > 3 ——
I ! ] . I ! I . ] . I
1 2 3 4 5 6

BigHoweHHs waHciB (95% aoBipunit iHTepBan)

Puc. 2. ®akropu pu3nKy CMEpTHOCTI Bix ycix mpuuuH y [1/] maiieHTiB.
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baratodakTtopHa Moaenb perpeciiiHoro aHanmizy
Kokcy, 3 ypaxyBaHHSIM BUIle3a3HaueHUX (PaKToOpiB,
3acBiluWIa HUXKYUIA PU3UK CMEPTHOCTI Bifl yCiX MpU-

100
90 |-
80 |-
70
60 |-
50 |
40 |
30 |
20
10

ieHTIB (%)

Bwxueanictb MO nay

yuH y [IJI mauieHTiB, $IKi OTpUMYyBajlu aTropBacTa-
TUH y TIOPiBHSIHHI 3 MallieHTaMU 0e3 aTOpBaCTaTUHY
(puc. 3).

Bl =0,24 (95% 010,15; 0,44)
x? =21,5;p <0,0001

—— [pyna Ges aTopBacTaTHHY
Ipyna aTopBacTaTHHY

| |
10 15

20 26 30 35 40

TpuBanicTb cnocTepexeHHs (Mmic.)

Puc. 3. KymynsatuHa BukuBaHicTs [1/] maiieHTiB, cTpaTrdikoBaHUX 3a MPU3HAYEHHSM aTOpBaCTaTHHY
(perpeciitHa Mole b CKOPUTOBaHa 3 ypaxyBaHHSIM BU3HAUeHUX (DAKTOPiB pU3UKY CMEPTHOCTI).

Oorosopenns. XXH e BaxiuBuM (HaKToOpOM pu-
3UKY PO3BUTKY aTepockiepotuuHux CC3 Ta € 00rpyH-
TOBAaHMM TTOKa3aHHSIM IJIs Tepanii cratuHamu [11, 12,
14, 19]. OnHak mornepenHbO MPOAEMOHCTPOBAaHA He-
e(eKTUBHICTh JiMiA3HWXKYIOUOI Teparii y Mali€HTiB,
ski nikytoTtbesd H3T, cTana BaXJIMBUAM 3aCTEPEXEHHSIM
3aCTOCYBAaHHS CTaTUHIB Yy Aiali3Hiil MOMyJIsLii XBOPUX
Ha XXH [20, 21]. Hackinbku MeHi BifoMo, 11e TOCITi-
JUKEHHS € TIepIINM, K€ BiAIOBiTa€e Ha KijlbKa KO-
YOBUX MUTaHb LIOJ0 3aCTOCYBAaHHSI aTOPBACTaTUHY Y
ITJ1 mamienTiB. [To-mepiie, OKpiM JiMiA3HUXKYIOUOTO
edekTy, 3acTocyBaHHs aTopBacTaTuHy y [1J] manieHTiB
COpUSIO0 HOpMaTi3alii MOKa3HUKIB HocHOpHO-Kaib-
1ieBoro oOMiHy, TMoKpaiiyBajio anekBaTHicTh I1J1 Ta
3MeHIIyBano yactoty I1Jl-acouioiioBaHUX MEPUTOHI-
TiB. [To-pyre, 3a BUKOPUCTaHHS aTOPBAaCTAaTUHY CITO-
CTEepirajoch 3HUXEHHS IHTpaNmepUTOHEaTbHOI KOH-
uentpauii IJI-6, -10, ®HII- Ta MXP-1, 1110 Hait6iabII
iMOBIpHO, 3yMOBJIIOBAJIO Kpallly BUXKUBAHICTIO TEXHIKN
I y uiit rpymi mauieHTiB. [1o-TpeTe, 3a3HadeHi 1UIe-
HoTponHi eeKkTh aTOpBACTATUHY CTAaTUCTUYHO-3HA-
YyIlI0 acOLiI0BaJUCh 3 HUXKYO0I0 cMepTHicTio T1/] mani-
€HTIB Bill yCiX MPUYNH.

IMonepeaHiMu OOCHIIXKEHHSIMU TPOAEMOHCTPO-
BaHO, WO JiMiA3HUXYI0UYa e(PEeKTUBHICTh aTopBacTa-
TUHY 3QJIEXWUTH BiJl HOTO KOHILIEHTpAIlii y IU1a3Mi KpOBi
Ta TiIPOKCUIbOBAHUX MeTaboiTiB [26-28]. 3a mepo-
paJIbHOTO MPUIAOMY aTOPBACTATUH Ma€ HU3bKY Biogoc-
TYITHICTb BHACAiAOK IIBUAKOTO MeTa00J1i3My B MeYiHIIi
Ta HUPKaX, TOJJOBHUM YMHOM, (hepMEHTaMU CUCTEMU
mutoxpomy P450 (CYP3Al11l, CYP3Al i CYP3A4)
[28]. Li dbepMeHTH GepyTh YyU4acTh B OKHUCIEHHI aTop-

BacCTaTUHY, BUKJIMKAIOYMA CUHTE3 ABOX aKTUBHUX Me-
TaboJITIB 2-TimpoKCuMaTOpBaCTaTUHY Ta 4-TiIpOKCH-
aTopBactaTuny [29]. Bitamin D, y cBolo uepry, iHmy-
kye P450, 3HUXKYI0UM KOHIEHTPAIIiI0 aTOPBACTaTUHY
Ta oro aktTuBHUX MeTa6oniTiB [30]. Pérez-Castrill n
3i crmiBaBTOpaMu NPOAEMOHCTPYBAIMU, 10 AediuuT
25-rigpokcixoyekanbuudeposly y XBopux 3 iHdapk-
TOM MiOKapJa aKTUBYE K peayKTasy, TaK i epMeHT
CYP51Al, migBuinyioun piBeHb XojecTepuHy [26].
Zarei Ta iHIIII y CBOEMY HEIIIOJJABHO OIMYyOJiKOBAaHOMY
JMOCiIXKEeHi MoKa3aau IMiIBUILIEHHS piBHS BiTamMiHy D
y Mali€HTIB, IKi OTPUMYBaJIN aTOPBACTATUH Yy PAHHbBO-
My TiocT-iHdapkTHoMy miepiomi [31]. 3asHaveHi maHi
Y3TOMXYIOThCSI 3 pe3yJbTaTaMy 1bOTO MOJICIIKEHHS
Ta TMOSICHIOITH AOCTOBIpHO HUXYi piBHI docdopy Ta
IITT y [T mauieHTiB rpynu aTOpBacTaTUHY MOPiBHS-
Ho 3 xBopumu II rpymnu.

IlonibHi pucu maToreHe3y aTepoCKIepo3y Ta
XXH, sKi BKJII04al0Th eHA0TEMialbHY JUCHYHKIIiIO Ta
XPOHIYHE 3anajeHHs MPOJEMOHCTPOBaHi OaraTbMa Io-
repeaHiMu gocaimkeHHsamu [6, 32-35]. PerymoBaHHs
OyAb-SIKOTO 3 IIUX MAaTOTEHETUYHUX NUISIXiB MOXE T0-
SICHATU BU3HAY€HE 3HUXEHHS iHTpamepUTOHEATbHOI
MPOAYKIlii Mpo3anaJbHUX UUTOKiHIB y Tl maiieHTiB,
SIKi TpUMaNu atopBacTaTuH. Ha Xasb, oCmiKeHHS
BIUIMBY CTaTHHIB Ha 3MiHU MEPUTOHEAIbHOI MeMOpa-
Hu y [1]1 manieHTiB He nmpoBonwiuck. [Ipote, ekcre-
PUMEHTaJIbHO OYJIO MOKAa3aHO, 0 BHYTPIlIHbOOYEPE-
BUHHI iH €KIIii CTaTUHIB MiIBUIIYIOTh eKcrnpecito tPA
mRNA T1a 3MeHIIyIOTh Micsionepaiiiai craiiku [36].
Kpim Toro, cratuHu migBuulyBaiu (GiOpUHOTITUYHY
AKTUBHICTh Me30TeliallbHUX KJIiTHH mogunu [37] Ta
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3anofiraay emiTeaialbHO-Me3eHXiaJlbHilt TpaHchop-
Maiiii in vitro [38]. lonaBaHHSI aTOpBacTaTUHY IO MUT-
Hoi BoaM I1nypiB iHrioyeano IlJl-acoiiiioBaHi 3MiHU
CTPYKTYpH Ta ¢yHKIii ouepeBunu [39, 40], o y3ro-
JUKYEThCS 3 OTPUMAHUMM pe3yJbTaTaMU Kpalloi BU-
KuBaHocTi TexHiku IT]1.

MoxXuBicTh 6€3MEYHOT0 3aCTOCYBaHHS Ta edek-
TUBHICTb cTaTUHIB Yy ' /] Malli€HTiB BCe 1€ 3aTUIIAETHCS
MpeaMeToM TpuBasioi auckycii, a y [1J] mauieHTiB n0-
CITIKEHHS 3 i€l MpoOJeMU B3araji He MPOBOIUIUCH.
Tak, Ha BiaMiHY Big 2 3HAKOBUX BHILE 3a3HAUYEHUX
paHaoMi3oBaHuX KiiHiuHuX gociaimkeHb (AURORA
Ta 4D), S9Ki He MPOJEMOHCTPYBAIN CYyTTEBOTO BIUIMBY
cTaTHHIB Ha cMepTHicTh '/l mamienTis [20, 21], Kinb-
Ka HeIloJaBHO OIyOJiKOBaHUX poOOIT, BM3HAYMWJIHU,
110 MPOAOBXEHHS 3aCTOCYBAaHHS CTAaTHHIB i HABITh iX
iHiLliaLiss micas moyaTKy Aiaji3y crpusiia 3HUXEHHIO
cmepTHocTi '/l maiieHTiB Bifg ycix NMpUYMH, ajle He
BILUIMBAJIa HA KapAiOBaCKyJSIpHY CMepTHicTh [23, 41].

Xoua 11e 1OCJIiI>KEHHS BITEepIlle TeMOHCTPYE CIIpU-
STAUBUU eeKT aTopBacTaTUHY Ha BuxxuBaHHs [1/] na-
LIEHTIB, CJIiJl 3a3HAYUTH KilbKa BaXJIMBUX OOMEXKEHb.
[To-nepuie, gocaimxyBaHi UUTOKIHU Oyau BUMIpsSHi
JIU1IE OJHOPA30BO, 110 3HUXYE MPUUUHHO-HACTIIKO-
BUI 3B’s130K. [lo-npyre, po3mip BUOIpKU JOCTIIKEHHS
OyB BigHOCHO HeBeaukuM. Kpim Toro, yepe3 obme-
JKEHHS po3Mipy BUOIpKU aHasi3 BUKMBAHOCTI TEXHIKU
III y okpemux miarpynax OyB HEMOXJIUBUM i, TOMY,
11e He BUKJIIOYA€ BIUIMB iHIINUX MOTEHIIHHUX (haKTOPiB
PU3UKY Ha OTPUMaHi pe3yJbTaTu.

Bucnosku. [IpeacraBieHe 00CTiIKEHHS CBIIYNTD
Ha KOPUCTh KOHIUEMNIii IUIeHOoTpomii CTaTUHIB Ta JAe-

Jlitepatypa (References):

MOHCTPY€E COPUSTIUBI €(PEeKTU aTOPBACTATUHY Y JiKY-
BaHHi [1J] mauieHTiB. 3acTOCYyBaHHSI aTOPBACTATUHY Y
ITJI nauieHTiB cCipUsIO HOpMai3alii MoKa3HUKIB oc-
(dopHO-KaIbIieBOro 0OMiHy, MOKpAIllyBajlo aaeKBaT-
Hictb [1/] Ta 3MeH1TyBasio yactoty I1Jl-acouioifoBaHux
TMEPUTOHITIB. 3HUXEHHS IHTpPANepUTOHEAIbHOI KOH-
LIeHTpallii Mpo3anajJbHUX LHUMTOKIHIB Ta iHILIi 3a3Haye-
Hi MIEAOTPOIHI e(heKTU aTOPBACTATUHY MOXYThb OyTU
OJHI€I0 3 MPUYMH Kpalloi BUXMUBAHOCTI TexHiku TT]1
Ta HUXk401 cMepTHOCTI [1]] malieHTiB BiJ yCix MPpUYUH.
Jnsg ninTBepAXEHHS OTPUMAHUX PE3yabTaTiB HEOOXi-
Hi ToAaiblli MPOCHEKTUBHI JOCTIAXEHHS 32 Y4acTio
6inpoi koroptu I1]1 naiieHTiB.

Ilonsaka. ABTOp BUCIOBIIIOE IIUPY IOASKY KepiB-
HMKAaM Ta 3aBigyBadyaM BiAIIOBiAHUX CTPYKTYPHUX ITiJI-
posxiniB KHIT «Opechka obnacHa KJIiHiYHA JiKapHSI»
Onecbkoi oomacHoi pagu» Ta KHIT “KuiBcbkuii Mich-
KU LIEHTP HedpoJorii Ta Aiaji3y” 3a CIpUSTHHS y TIPO-
BeAeHHi nocmimkenHd. [llupa moagka a.Mea. H., mpod.
B.€. [IpistHCHKI# 3a JOIIOMOTY Y BUKOHAHHI iMyHOJIO0-
TIYHUX JOCIiIKEHb.

KonduikT inTepeciB. ABTOp 3asiBJisi€ PO BiACyT-
HiCTb KOH(DITIKTY iHTEpECIB.

JIxepena ¢inancyBannsa. PoGora BuKOHaHa B
pamkax HIAP «BuB4uTU HOBi MPOTrHO30HEraTUBHI Je-
TepPMiHAHTU BUKMBAHOCTI METOIY MEePUTOHEATbHOTO
Jiamizy Ta MOXKJIMBOCTI iX (papMaKOJOTiYHOT KOpeKIlii»
(Ne nepxaBHoi peectpaliii 0117U002122) ta «BuBuntu
BILIMB CTaHy OOMiHY OKcaJlaTiB i ypaTiB Ha €BOJIIOLIiIO
ypaxkeHb HUPOK pi3HOi eTioJorii» (Ne mepxkaBHOI pee-
crpauii 0216U000338).
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Abstract. Urinary tract infections (UTI) constitute a major complaint in medical offices

worldwide, especially concerning women. Although the efficacy of cranberry in UTI

prevention is still controversial it has long been recommended for use in clinical practice.

Based on the recommendation evaluation, the present study aimed to conduct a systematic

review to assess the efficacy of cranberry prophylaxis in recurrent UTIs in women. Main

changes among reviewed publications revolved around the mechanism by which cranberry

produce the results observed and once it was established that it relates to bacterial fimbriae-

mediated adhesion, most authors now struggle to establish accurate measures to come up with

a protocol for its use. Many studies compared cranberry effects to placebo and traditional
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EBoJonisa pekoMeHaanii moa0 BUKOPUCTAHHS XKYPABJIMHM Y XKIHOK 3
penuIUBYI0Y0I0 IH(PEKIIEI CeY0BOI CHCTEMU: CHCTEMATHIHMIA OIS

'Crynent YuiBepcutery 2Kose ny Posapiy Bemtano, besy-Opi3onri, bpasuist
2Crynenrt YuiBepcurery Itaynu, Itayna, bpasumis
3Crynent Katonmupbkoro yHiBepcutety Minac-2Kepaiica, berim, bpasuis
43aBimyBau Kadenpu riHekoJiorii Ta akyilepcTBa YHiBepcuteTy ItayHa, ItayHa, bpasunist

Pestome. Ingeruii ceuosoi cucmemu (ICC) € 0CHOBHOW cKapeor) 6 MeOUUHUX YCMAHOBAX YCboeo ceimy. Xoua
egpexmuenicmo xcypaeaunu ons npogpinakmuxu ICC ece wie 6uxauxae cynepeuxu, ii 6xce 0a8HO peKoMeHOYIOmMb 045 8U-
KopucmanHts 6 Kainiunii npaxmuyi. Ha ocnosi ouinku pexomendauiii ye 00caioxcents 6yn0 cnpamogane Ha Npo8eodeHH s
CUCMeMAMU4H020 02450y 045 BU3HAUEHHS eheKMUBHOCMI NPOpinaKmuKu Jucypasautorw y xeopux Ha peyuousyroui 1CC.
OcHo6HI 3MIHU ceped po3eAIHYmuX nyOAIKayiil CMocy8aniucs Mexanizmy, 3a 00NOMO020kH0 AK020 JHCypasiuHa dae cnocme-
pexcysai peyabmamu, i AK MiAbKu 0Y10 6CIAHOBAEHO, WO Ue CIMOCYEmMbCs bakmepianrvHol adeesii, onocepedxosarnoi
Gimbpismu, binbuwiicms asmopie 3apa3z HAMAa2arOmMvcs po3pobumu npomokoa ii euxopucmarnus. baecamo docaidxcernn
nopisniosanu eekm xHcypaeaunu 3 naayebo ma mpaouyiiHum AIKYSAHHAM AHMUOIOMUKAMU MA NPOOeMOHCMPYBANU
bacamoobiysaroui pesyasbmamu w000 eoeKmusHoCmi ma eKoHOMIMHOI 002pyHmMOo8anocmi. 3a2anom, HCypasiuHa moice
donomoemu gidcmpouumu pe3ucmeHmuicms 00 anmubiomukie ma 3axucmumu nayienmie 6id ingexuiii. Ilpome, woo
cpopmyniosamu npomokoau ma 6e3ne4Ho 3anposadumu HCypasiuty 6 KAIHIYHY npaKmuky, Heo0Xioni nodanvuii docni-

0JICeHH S, 20108HUM YUHOM U000 003YBAHHS.

KnrouoBi ciioBa: scypasauna, npoginakmuia, pexkomenoayii, ingexyis cewosoi cucmemu.

Introduction. Currently, urinary tract infections
(UTI) constitute a major complaint in medical offices
all around the world especially concerning women [1],
more specifically the elderly, disregarding the pres-
ence or absence of structural alterations [2]. It is esti-
mated that 10% of women will have at least one UTI
episode per year and around 50-70% have had or will
have at least one episode in their lifetime [1, 2] being
20% the chance they will have at least one recurrent
episode within a month of the previous [2-4]. Classi-
cally, UTIs are differentiated between those acquired in
the community and those acquired in hospital facilities
(nosocomial), being Escherichia coli the most impor-
tant pathogen, responsible for approximately 85-95%
of uncomplicated cystitis cases and more than 90%
of uncomplicated pyelonephritis in post-menopause
women [5]. It is not only prevalent but also expen-
sive since estimates point out that the spending due to
UTIs reached 2.3 billion dollars in the US, making it an
important public health issue [2, 3].

A patient is defined as having recurrent UTI when
two episodes happen within 6 months, or three episodes
happen within a year [6]. Numerous factors are corre-
lated to the recurrence of UTI, the most noticeable be-
ing: frequent sexual relations, spermicide use, previous

Nathalia Irffi Carvalho
nathaliairffi@gmail.com

episodes of UTI when the younger, maternal history of
UTI and recent antimicrobial use [2]. Although two ep-
isodes in 6 months are enough to establish the recurrent
UTI diagnosis, it is usual for these recurrences to hap-
pen after two weeks from the first symptom outbreak,
being much more common than two chronologically
unrelated episodes within 6 months [2, 5, 7]. It is also
well-known that a woman who has had at least two UTI
episodes within 6 months has as little as a 33% chance
of remaining infection-free in the following 6 months
[3, 8].

Concerning UTI treatment, antibiotic therapy is
traditionally recommended, more specifically nitrofu-
rantoin for 5 days and sulfamethoxazole-trimethoprim
for 3 days [9]. Fluoroquinolone for 3 days tends to pres-
ent more often adverse effects but could be used as an
alternative to the mainline drugs [10]. Furthermore,
there are other treatment options from the association
of drugs to extending the therapy span depending on the
patient’s condition and medical policy [3]. In recurrent
cases, the prescription of other classes of antimicrobial
drugs is usual in prolonged use, lifestyle changes, oral
and vaginal estrogen reposition for peri-menopause
women [11]. Among all these usual alternatives the
most efficient is antimicrobial drugs [2]. Despite its ef-
ficiency, it is crucial to note possible adverse effects of
drug use, such as antibiotic resistance, which seems to
raise demand for new preventive solutions [2, 6].

Amidst the main problems associated with the pro-
longed use of antibiotics, we could enumerate bacte-
rial resistance and native bacterial flora destruction [12,
13]. A key issue with traditional treatment relies on the
increased prevalence of isolated antibiotic-resistant Esch-
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erichia coli, the most prevalent uropathogen [12, 14].
Empirically or prophylactically prescribed antibiotics are
currently regarded as the economically better means to
control these infections, although the prescription without
the lab diagnosis confirmation or pathogen culture isola-
tion contributes to the bacterial resistance issue, which is
a major problem in primary care [15]. It is shown that the
use of antibiotics is directly correlated 1mep uropathogen
resistance, which corroborates the importance of new pre-
ventive and curative methods in UTI [5].

To minimize long-term antibiotic-related damage
to the patients under this regimen, a new prophylactic
treatment was created. At first, therapy consisted of 2mg
trimethoprim for 12 months, usually associated with
10mg sulfamethoxazole [9]. The problems of long-term
antibiotic use - as efficient as it was - outnumbered the
benefits [16, 17]. From 1998 on, the first recent studies
regarding Cranberry (Vaccinium macrocarpon) as a pro-
phylaxis agent for recurrent infections were conducted
[18]. Initially, the studies were seen as controversial, but
further investigation and new hypotheses were followed
by favorable recommendations for its efficiency and use
as prophylactic therapy for recurrent UTI [9].

Because of the recent discoveries on the subject
and its relevance to medical practice worldwide, we
conducted a systematic literature review to analyze the
development of understanding and recommendations
that followed cranberry’s role as recurrent UTI prophy-
lactic agent, from the beginning of cranberry therapy up
until the articles that suggested the current recommen-
dation and its theoretical basis.

The following review considered population as
women with recurrent UTI episodes, control as usual
therapy without cranberry or placebo and the outcome
as presence or absence of reinfection. Article research
was conducted on PubMed, Scielo, Science Direct
and Medline bases. The following keywords were used:
“urinary tract infection”, “cranberry”, “prevention”,
as well as its equivalents in Portuguese. Boxes “AND”
and “OR” were selected when they were present.

Enters and records identified in the electronic data
banks were exported to the platform Rayaan, used in
selection. Studies were initially filtered by title and ab-
stract independently by two reviewers of our research-
ers. Those selected on a first filtration were evaluated
regarding eligibility and inclusion in this review by full-
text analysis.

Articles reviewed by two researchers which pre-
sented adult women cases of uncomplicated recurrent
UTI and used cranberry as prophylaxis or not were in-
cluded. Articles of opinion and reviews, observational
studies, case reports, complicated UTI studies and iso-
lated episodes were all excluded, as well as those who
related the infection with any prosthesis presence. Arti-
cles were not excluded based on language, date, or place
of conduction.

Eligible studies were again evaluated based on the
recurrence of symptoms, prophylactic therapy use with
or without cranberry and outcomes with new episodes.

Urinary tract infection and women susceptibility.
Women seem to be more susceptible to urinary tract in-
fection due to a relative shortening of the urethra [3],
the proximity of the urethral meatus to the anus and a
moist peripheral ambient comparatively to masculine
anatomy [4, 5].

Other than female sex as a risk factor for the infec-
tion development, there is a higher incidence related to
genetic patterns, old age, menopause, urogenital dys-
function and pelvic surgery, which are individually in-
vestigated [10].

Children’s prevalence rate varies from 2.1% to
8.7%, on account of age, sex and circumcision. Uncir-
cumcised men aged 53 weeks old have an overall higher
prevalence of UTI (20.1%) but the prevalence among
men rapidly decreases after the first year of life, whereas
there is a notably high feminine rate [2, 3]. Excluding
the first 8-12 weeks when infections could be secondary
to a hematogenic condition, UTI result from ascending
infections and are usually mono-microbial, often due to
Gram-negatives, such as Klebsiella, Proteus, Enterobac-
ter, Pseudomonas and Serratia species.

Concerning menopause, the feminine genital
tract, the urinary tract and perineal support tissue
share an embryologic origin and that should explain
why those tissues are usually sensitive to steroid sex
hormones. Consequent to the estrogen privation, re-
duced tissue resistance develops atrophy of the uro-
genital tract during menopause, which results in a pre-
disposition to trauma and infection from previously
better-isolated microbes.

The main procedures correlated to urogyneco-
logical infections are sling and auto catheterization [6].
Up to 90% of gynecological surgery patients have in-
dwelling catheters during the postoperative period,
and up to 20% have postoperative UTI, majorly due to
Escherichia coli as the main isolated pathogen [7, 8].

Non-antibiotic prophylaxis is even more impor-
tant in such groups, given the high recurrence rates and
to which recurrent antibiotic use tends to develop the
adverse effects previously indicated.

Bacteria and UTI. Various virulence factors allow
E. coli cells to colonize urothelial mucosa selectively,
producing inflammatory reactions that could eventually
lead to infection spread towards cavities and renal tissue
[2]. Among the factors, colonization ones called adhes-
ins are crucial for the infection’s success. E. coli adhes-
ins are mainly fimbriae-mediated, capable of adhering
to allow colony growth of epithelium surface. Practi-
cally all uropathogenic E. coli (UPEC) are capable of
expressing a specific lectin-associated mannose, which
is by its turn associated with type 1 fimbriae and consti-
tutes the main mechanism by which bacteria colonize
uroepithelial cells [2].

Cranberry mechanism hypothesis and results.
Diet consumption of Cranberries has long been asso-
ciated with urinary tract health promotion [19]. The
first record of a hypothesis as to why those factors are
related is commonly attributed to a 1914 study by Dr.
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Blatherwick, who stated that cranberries, as well as
prunes, are rich in benzoic acid, which is combined
with glycine in urine resulting in hippuric acid for-
mation, which acidity could prevent infections [20,
21]. Corroborating Blatherwick’s hypothesis, studies
published between 1920 to 1970 suggested that urine
acidification was the mechanism by which cranberry
juice produces bacteriostatic effects in vitro [22, 23]
while further investigations in 1975 and 1978 showed
inconclusive results about urine acidification second-
ary to cranberry ingestion [24, 25].

The controversy brought up by these studies’ re-
sults compelled authors to suggest that cranberry prod-
ucts’ role was not evidence-based and were obscure in
comparison with antibiotics [26]. Even in essays where
cranberries lead to lower infection establishment rates
than placebos, the concentration, dose, use span and
many other intervention parameters were not clear [12].

However, recent studies explored an alternative
mechanism by which cranberry could protect the uri-
nary tract from infection focused on bacterial adhesion
inhibition on the mucous surface, instead of pH varia-
tion [27]. As stated, almost all uropathogenic E. coli
are capable of expressing a fimbriae-1 lectin-associated
mannose, which consists of its main colonizing factor
called ‘fimbrial adhesins’, pili mediated cell-anchoring
proteins capable of adhering and growing on the epithe-
lial surface [28, 29].

Zafriri et al. found two components of cranberry
juice capable of inhibiting this molecular base for ad-
hesion in E. coli cells: fructose and proanthocyanidin
[15], which corroborates the Sobota and Schmidt pre-
vious study that not only states cranberry juice effec-
tiveness but found that the urine of rats fed with cran-
berry replenished E. coli’s uroepithelium adhesion rates
up to 80% [27].

Fructose is a component of many juices that shows
type 1 pili-mediated adhesion inhibition and anti-ad-
herence properties of proanthocyanidin was demon-
strated in human erythrocytes and suppression of P-
receptor resin granules agglutination when incubated
with P-fimbriated E. coli [30].

Current prophylaxis. Prophylaxis is currently pre-
scribed to recurrent UTI (rUTI), prevalent in women,
as Nitrofurantoin, trimethoprim (or cotrimoxazole)
and fosfomycin trometamol as first-line drugs. Oral
cephalosporins and quinolones should be restricted to
specific indications. Antibiotic prophylaxis reduces the
number of uropathogens in the gut and/or vaginal flora
and reduces bacterial “fitness”. Given the correct indi-
cation, the recurrence rate of rUTI can be reduced by
about 90% [31].

Cranberry vs. standard drugs. A study published
in 2007 conducted a meta-analysis of randomized con-
trolled trials and found that cranberry products impor-
tantly reduced the incidence of symptomatic UTI over
ayear (RR0.66,95% CI10.47-0.92) in comparison with
placebo or control, particularly in women with rUTI
[32-35].

Other studies concerning cranberry prophylactic
effects by Kontiokari [35] showed a 22% reduction of
rUTI episodes following cranberry use, while Bailey
[36] found no patient presenting UTI after 12 weeks of
cranberry prophylactic use. McMurdo [34] also con-
cluded that the hypothesis of cranberry as a symptom-
atic UTI reduction agent was reasonable in elderly pa-
tients. Stapleton [29] showed a 68% reduction in UTI
on a case-control study of cranberry vs. placebo. Fox-
man [16] explored a double-blind placebo with a UTI
risk group of patients consisting of women who have
had scheduled gynecological procedures with catheter
use and found 50% fewer cases on patients who used
cranberry capsules. Hess [37] found UTI reduction on
another cranberry versus placebo among 47 patients
presenting spinal damage and neurogenic bladder after
6 months of therapy with cranberry.

There was also an inconclusive study conducted
by Barbosa-Cesnik [16], where 31 out of 155 patients
presented UTI even after cranberry use versus 23/164
on the control group, suggesting cranberry wouldn’t
have such an impact on UTI prevention as previous-
ly thought. A methodological limitation found on the
majority of the studies we compiled consisted of high
remission rates, which were above 50% on some stud-
ies [38], mainly on those which lasted between 6 and
12 months. The reason claimed by researchers is that
women who had recurrent episodes were less likely to
continue their participation. Stothers reported that the
concentrated cranberry capsule could present favorable
results on patient remission instead of cranberry juice,
reaching the same prophylactic effect [32]. In spite of
dosage establishment limitations, posological form and
case-control grouping methods, it seems reasonable to
admit that many studies’ results point to a beneficial ef-
fect of cranberry as a prophylactic diet supplement in
uncomplicated recurrent UTI patients [39].

Cochrane database and SIGN guideline 88 stated
that a head-to-head trial of cranberry versus low-dose
antibiotic prevention of recurrent UTI was required be-
cause the previous placebo-controlled trials had dem-
onstrated effectiveness for both, and the effectiveness
of antibiotic therapy being considerably superior [40].
To meet that demand, McMurdo [34] conducted the
head-to-head trial with predominantly elderly women
and concluded that the chance of UTI recurrence while
using cranberry versus low prophylactic trimethoprim
doses was around 60%, which is not statistically sig-
nificant. Antibiotic treatment assured less than 7 days
(mean) without UTI manifestation. Recurrence was
very similar in incidence with cranberry (16%) and
trimethoprim (12%). That study concluded that trim-
ethoprim had a very limited advantage over cranberry
extract in the prevention of recurrent UTIs in older
women and had more adverse effects, as in the risk of
antimicrobial resistance or superinfection with C. dif-
ficile or fungi.

Beerepoot’s [11] study also compared the effect
of cranberry as opposed to TMP-SMX as prophylaxis
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to UTI, measuring bacteriuria periodically. After one
month, 22 of the 83 women in the TMP-SMX group
(26.5%) and 32 of the 89 women in the cranberry group
(36.0%) had asymptomatic bacteriuria. At 12 months,
these percentages were 30.2% (16 of 53) and 37.0% (17
of 46), respectively.

But even more important than the similar results
found, high resistance rates were noted as soon as 1
month after TMP-SMX prophylaxis use. In addition
to TMP-SMX resistance, there was also an increase in
resistance to amoxicillin and quinolone during the use
of TMP-SMX prophylaxis. Thus, it seemed reasonable
to conclude from the trial group that TMP-SMX (480
mg once daily) is more effective than cranberry capsules
(500 mg twice daily) for the prevention of rUTIs. How-
ever, this should be weighed against the greater devel-
opment of antibiotic resistance.

An economic analysis of the issue, also con-
ducted by Stothers [32] showed that the cost of
cranberry therapy is extraordinarily high so there is
no cost/benefit advantage in comparison with TMP-
SMX prophylaxis since cranberry was less effective
and more expensive. Cranberry dosage seems to be
the most obscure topic concerning the theme. Only
Howell’s [38] study, a multi-center randomized pa-
per conducted on sexually active women was con-
clusive on the matter. It points towards >36mg daily
dose as sufficient to produce an ideal antibacterial
effect on urine analysis. One other study compared
doses inconclusively [41].

Changes in knowledge and recommendations
on the use of cranberry for prophylaxis of repeat UTI
among the years are presented in Table 1.

Table 1

Changes in knowledge and recommendations on the use of cranberry for prophylaxis

of repeat UTI among the years

Empirical knowledge stated that cranberry could act as prophylaxis to recurrent UTI through urine

Cranberry effect was first described as an inhibitor of bacterial uroepithelium adhesion. From this date,
such hypotheses have been considered truthful with further discoveries adding information to why
that is, concerning protein receptors and biochemical interaction of bacterial adhesion and cranberry

Cranberry’s adhesion inhibition was tested a few times, mostly in vitro. From this year on, studies began
exploring cranberry’s effects on human urine after fruit consumption and some hypotheses suggested the
result to be dose-dependent. Clinical prophylactic use of cranberry on recurrent UTI patients was not

Clinical trials were conducted showing a significant reduction of UTI incidence in women after twelve
months of treatment in comparison to placebo (RR 0,61; IC 95%: 0,40—0,91). The study that compiled
the clinical findings was the first record of an alternative to fruit consumption, suggesting results could be

New studies’ results were similar to the ones from the previous year. Cranberry products reduced
significantly symptomatic UTI incidence in twelve months in comparison to placebo or control (RR 0,66,
I1C 95% 0,47-0,92). A new study brought light upon administration mean comparison, but efficacy was
inconclusive due to treatment discontinuity. Regarding treatment adhesion, pills showed better prospects
than juice. The minimum dose value for efficiency was still unclear despite prior claims to its importance
to protocol establishment. A breakthrough concerning dosage was reached by discovering anti-adhesion
activity of cranberry juice ingestion against fimbriated E. coli lasting up to 10 hours, suggesting a reasonable

Cranberry was usually tested against control or placebo, but then trials began comparing cranberry to
antibiotic therapy with trimethoprim. These studies showed the drug to be more efficient in absolute
numbers to cranberry in preventing UTI, although the results were not statistically significant. Drawbacks
in long-term drug use were listed extensively, mainly regarding adverse reactions, ecological bacterial

Studies were published investigating whether other natural substances similar to cranberry substances
could have the same effect on UTI prophylaxis. Vitamin C and other oxycoccus were tested, but other
fruit showed virtually no effect. One substance was confirmed to be important in cranberry’s effect:
proanthocyanidin. Cranberry was also associated with many products endeavoring to find synergy, and
a relevant finding was published associating oral cranberry with vaginal probiotics, resulting in better

Time Recomendations
1914 - 1978
acidification.
1978 First refutation was published to the acidification hypothesis.
1989
compounds.
2006
recommended and subject to controversy.
2007
different using cranberry pills and cranberry juice, but those proved to be insignificant.
2008
trial should consider juice consumption at least twice a day.
2009
resistance and price of treatment.
2010
efficiency than placebo as well as the two isolated mono-therapies.
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Continuation of Table 1

Time Recomendations

2011 Some studies published in 2011 further investigated whether cranberry or antibiotic had a better
prophylactic action regarding many factors. The most prominent studies concluded trimethoprim was
more effective, although the difference between them was not expressive, the numbers being 20.2%
of women on trimethoprim presenting asymptomatic bacteriuria against 37% of women on cranberry
therapy.

2012 Beyond efficacy, studies discussed collateral effects of cranberry treatment, ranging from nausea, reflux,
frequent evacuation, cephalalgia, bloodstream glucose levels increased and cutaneous reactions. There
was also a hypothesis that suggested potential thrombocytopenia and nephrolithiasis due to regular
cranberry use.

2013 The year was noticeable due to thorough research of methodological and practical fails that could have
led prior publications to error or at least explain data disparity found amidst the articles. An interesting
study showed a correlation between result disparity and bacterial species to infect patients and discovered
that cranberry did not cause a significant variation on infection rate in different species, those being
Enterococcus sp. (p = 0,315), Klebsiella sp. (p = 0,734), S. Saprophyticus (p = 0,875), Lactobacillus sp.
(p = 0,600), S. aureus e Proteus sp. (no data). E. coli was the only species that showed significant global
number reduction throughout the trial. The investigation conducted upon prophylactic result disparity
was correlated to age by one study, showing that children, young women, and peri-menopause women
presented better responses to treatment than elderly women. Another important analysis was conducted
on the different commercial formulas of products used in trials, which resulted in production method
diversity increase in the next few years.

2014 Studies were conducted regarding trimethoprim efficacy comparison again. Due to a demand increase,
despite new cranberry products released on the market, several trials started to list natural treatment as
more expensive than antibiotics even in the long term, contrary to what prior studies stated in 2009.

2015 The scientific community seemed to be concerned in comparing means of administration to their
respective effectiveness in preventing recurrent UTI. Although many studies concluded that 500mg
cranberry powder containing 2.8mg CAPs per day for six months were effective in reducing UTI incidence,
data also suggested that the whole cranberry fruit (seeds included) would have a better protective effect
than supplements and other processed products, probably due to synergy of gathered components or even
metabolites, instead of only CAPs. Further studies were suggested to confirm such claims.

2016 A relevant study conducted on dogs showed cranberry and its extract ingestion to be an option in
preventing UTI on the species (Canis familiaris), data proving the extract efficacy statistically equal to
cephalexin, with the bonus of lower chance of producing bacterial resistance or superinfection. Another
study conducted on women reported a 39% reduction of clinical UTI presentation and a 37% reduction
of pyuria. Despite promising results, no difference was observed among UTI microbiologically positive
patients. Many hypotheses were brought up to try and explain why that is, showing the results to be
inconclusive. Again studies to scrutiny data disparity were conducted, suggesting diagnosis error, a
possible unknown effect that produced asymptomatic infections, and differential diagnosis considering
many women had perineal irritation, who could simulate UTI while being something else. Altogether, the
new effect seemed reasonable and authors assumed cranberry had the potential of diminishing bacterial
propagation subsequently reducing infection hazard, as well as chronic development tendency.

2017 Studies seemed to be past effectiveness and data disparity, endeavoring to investigate bacterial subgroups
on which cranberry would be effective. It was also questioned whether or not cranberry could be a good
strategy on patients with high risk for UTI, such as urinary tract malformation patients or post invasive
procedure patients.

2018 Trials were conducted to measure more accurately synergy phenomena observed with cranberry-
associated substances on UTI prevention, the most successful one regarding propolis extract. It
was found a great reduction in cystite frequency in the first 3 months of treatment on the propolis
+ cranberry trial group compared to placebo but the reduction did not last the next 3 months. This
reduction corresponded to almost half the frequency of the active period (46.2%) and 0.59 incidence
rate, compared to placebo. It was also reported that there was an increase of period between the first
cystitis recurrence of almost 4 weeks (69,9 + 45,8 days on propolis + cranberry group vs. 43,3 &+ 45,9
days on placebo group; p = 0,0258) which represented an infection-less period increase of 61%. Trial
success was attributed to the synergy of propolis known bacteriostatic effect and proanthocyanidins
anti-adherent effect, and their important urinary tropism. This important study claimed the association
to be able to reduce antibiotic consumption on recurrent cystitis women due to reduction of recurrent
symptomatic bacteriuria in the long term.
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Continuation of Table 1

Time

Recomendations

2019

D-mannose, Boswellia and Curcuma.

New in vitro studies was conducted. Now clinical effectiveness was extensively inspected. Promising
results followed the trials, though described as improvable. A great number of researches were carried
out endeavoring to develop new prophylaxis approaches and microbiome-based treatment. Several trials
associated cranberry and probiotics again, though in a much more robust study. For the first time, a study
could suggest a positive clinical effect on the association. These studies also claimed that the synergy of
cranberries with anti-inflammatory agents should be an interesting trial to take place in the future, such as

2020

No study was found that would suffice inclusion criteria.

2021

No study was found that would suffice inclusion criteria.

Conclusions. Considering all the compiled stud-
ies, it is evident that many alterations on Cranberry use
as prophylaxis to recurrent UTI were made throughout
time since the start of the 20th century. These altera-
tions ranged from new information on cranberry mech-
anisms to the effectiveness of such treatment.

Current studies on cranberry UTI prophylaxis
seem to be promising, although treatment doses are not
yet well-established in the literature. It is also known
that other natural substances such as propolis, could
also potentialize its action. Considering our research,
one could infer that new studies are much needed to
establish protocols with the clinical application for
cranberry prophylactic treatment, considering the pos-
sibility of breakthroughs that could again alter the rec-
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ITocTKOBinHMI CHMHIPOM Y XBOPHUX HA XPOHIYHY XBOp0oOYy HHpPOK V/I
TA PEIMIIEHTIB HUPKOBOT0 TPAHCILIAHTATY

JepxaBHa yctaHoBa «IHcTutyT Hedposnorii HalionanbHoi AKkagemii MeaUUHUX HayK YKpainu», KuiB, Ykpaina

Pe3stome. [Tayienmu 3 xponiunoro xeopo6oio nupok (XXH) VI ma peyunicumu HUpK0602o0 mpaHcniaHmamy, sKi
neperecau KoponagipycHy xeopo0y 2019 (COVID- 19), maroms binbut @UcoKuUil puzuK po3gumKy HOCMKO08iOH020 CUHOPO-
my (IIKC) nopisusano 3 3aeanvroro nonyasayicto. O0HaK 0emanbHoi oyiHKu npu4uH popmysants, ocoorusocmeii nepebicy
ma kainivnux nacaiokie IIKC y yiei koeopmu nayienmie noku Hemae. Y ybomy 0243100 Mu aHanizyemo onyonikosaui 0o-
caioxncenns 3 npobaemu IIKC y xeopux na XXH VI ma PHT oas npoenosysanus pozeumky IIKC, itoeo aikyeanus ma

npoghinakmuxu.

KmwouoBi cioBa: COVID- 19, nocmiosionuii cunopom, xpouiuna xeopoba vupox VI cmadii, peyunienmu vHupko-
8020 MpaxcnAGHMAmMy, aKmopu pusuKy, Hacaioku, AiKyeaHHs.

Jediniuii nocTkoBimnoro cunapomy. [loctkosia-
aHuii cuHapoM (ITKC) y xBopux Ha XpOHIYHY XBOPO-
0y Hupok (XXH) € BaxJMBO10 HAyKOBO-TPAKTUYHOIO
NpoOJEMOI0, CBIMYEHHSIM 4YOTO € BEJIMKA KiIbKiCTh
nyoJiKaliil y mpoBinHUX (haxoBUX KypHaIax Ta CTBO-
peHi y rpynai 2020, National Institute for Health and
Care Excellence (NICE) y maptHepcTtBi 3i Scottish
Intercollegiate Guidelines Network ta Royal College of
General Practitioners kmiHiuHi pekoMeHnauii [1].

[Tin MK C po3yMmitoTh KJIiHiYHI TPOSIBY, SIKi BUHU-
KaloTh Y NAILli€EHTIB MiCJIsl MepeHeCeHOi KOPOHABipYCHOI
XBOpPOOU i HE BKJIAAAIOTHCS Y XKOMIHY i3 BiIOMUX HO30-
Jorii. Takwii cTaH MOXe TPUBATHU Bim 5 10 12 THXKHIB
abo noBUIE, MPOSIBISITUCH 3aTAJIHOIO CIAOKICTIO, TPU-
BaJIUM KallieM, 3aJUIIKOI0, BTPATO0 CMaKy Ta/abo
HIOXY, TIOPYIIEHHSIM CHY, TPUBOXHICTIO, IETpECi€o,
TOJIOBHUM 0o0JieM, CY[JIOOOBUM CUHIPOMOM, BUIIa-
JIiHHSIM BoJioccsl, po3dnagamu (YHKLi eHIOKPUHHOI
cuctemu, Tomo [1-5]. CucteMaTMUHUN OTJISIA, SIKUI
BkiouaB 18251 myOumikauiii BcraHoBuB, 1o y 80%
MAaIiEHTIB 3arajxbHOI MOMmysii, iHpikoBanux SARS-
CoV-2, po3BuBanuch OauH ab0 Oilbllle CUMMTOMIB
micas omyxaHHs [6]. Haituacrime crocrepiraioch
IT’SITb OCHOBHUX CUMIITOMIB — BTOMJIIOBaHiCcTh (58%),
rojioBHUiA 6inb (44%), po3naay KOHIICHTpAIlil yBaru
(27%), BTpata Bonoccs (25%) a6o 3amumka (24%).
ITaTonoriyHi 3MiHU JIeT€Hb 3a JaHUMU PEeHTreHoTpadii
IPYIHOI IMMOPOXHUHU ab0 KOMIT'IOTepHOI ToMorpadii
criocrepiranucs y 34% mnauientiB [6]. Tum He MeHII,
Hapa3i He iCHye BUYEPMHOro NepesiKky CUMMOTOMIB
xapaxkrepuux s [TKC, a ix criekTp mocTiiiHO OHOB-
JIIOETHCSI Ta JOTIOBHIOEThCS. binbie Toro, posmex-

Konecnuk Mukogaa OJgekciiioBuy
director@inephrology.kiev.ua

yBaHHs Mix goBrorpuBasiumM COVID-19 ta ITKC Ha
ChOTOJIHI 0a3yeThCS JINIIIE HA TPUBAJIOCTI BUIIE 3a3HA-
YyeHUuXx cuMnToMiB. Tak, BiAMOBiAHO 10 peKoOMeHaalliil
NICE, cumntomuuit COVID-19 3 TpuBasicTio KiIiHi4-
HUX TIPOSABIB MiX 4 Ta 12 THXKHSIMM 3 MOMEHTY IT0YaT-
Ky XBOpoOM BBaxawTh moBrorpuBaium COVID-19,
toxi sik ITKC — 11e HasIBHICTb KJIiHIYHUX IPOSIBIB, SIKi
30epiratoTbes Oibie 12 TUKHIB 3 MOMEHTY TOYaTKy
xBopo6u [1]. BpuTtaHchKi qOCHTiIXeHHS, Y CBOIO Uep-
ry, cBimuath, mo [1KC y KoxXHOTO 1T’ SITOr0 XBOPOTO 3a-
TaJIbHOI MOMYJISILil MOXE TPUBATU HPOTATOM 5 TUXKHIB,
a y KOXHOTO JecsSIToro — 10 12 TUXXHIB Ticast oTpu-
MaHHs HeratuBHoro ITJIP tecty na COVID-19 [7].
PexoMeHnoBaHi IOOCIIKeHHS IJISI ITALliEHTIB 3
IMKC BxouyaloTh 3arajibHU aHaji3 KpoBi 3 dhopMmy-
Jolo, (PyHKIIOHAJbHI HUPKOBiI Ta MEYiHKOBiI TECTH,
C-peakTUBHUI OiJIOK, TECT TOJIEPAHTHOCTI 10 iznu-
HOTO HaBaHTaXEHHs (T0sIBa 3aJMIIKHU, 4acCTOTa CEp-
LeBUX CKOpoUYeHb Ta carypaiis O2). Kpim Toro, pe-
KOMEHJ0BaHe IpOBEAEHHSI peHTreHorpadii TrpymHoi
KJIITKM yciM manieHTaM depe3 12 TUXHIB Mmicis mepe-
HeceHoro roctporo COVID-19, axiio y Hux 30epira-
10Thcs pecnipaTopHi cumnromu [1]. Pazom 3 Tum, Ha
CbOTOJIHi, OMyOJIiKOBAHO JIMILE KiJibKa JOCJiIXEHb,
SIKi BKJIIOYAJIW OLIHKY JJa0OpaTOPHUX NAHUX Y Malli-
entiB 3 [1KC [8, 9]. 3okpema, Varghese Ta iHii cro-
crepiranmu JimdoneHilo y 14% mnalieHTiB 3arajbHOI
nonyisaiii 3 COVID-19 HaBits mmicast 90-meHHOTOo c11o-
crepexxeHHs [8]. KpiM Toro, aBTopu MpoaeMOHCTpY-
Bai, 10 Oym3bko 10% maiieHTiB Maaud MigBHUIIEHI
3HAYEHHS TJIIOKO3U, KaJlilo, XOJIeCTepUHY JiMOnpoTe-
iniB HU3BKOI IIJTBHOCTI Ta KiJIbKOCTi TpOMOOLIUTIB [8].
Mohiuddin Chowdhury 3i crriBaTopaMu, HaBIIaK#, BU-
3Havanu Jeiikountos (16,1%), nimdonurtos (14,5%)
Ta MiIBUIIEHHSI IPOTpOoMOiHOBOro iHmekcy (25,8%)
yepe3 12 tixHiB micass COVID-19, HaBiTh y BimHOC-
HO MoJioflili KoropTi maiieHTiB [9]. Pe3yiabTatu BUIE
HaBeleHOTO MeTa-aHaji3y cBiqyath, o y 20% XBopux
3aranbHOI omyJisiiii ITKC crocrepiraeTbes migBuie-
HMi1 piBeHb D-1uMepy, y 11% naiieHTiB KOHCTATYIOTh
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MiABUILIEHHS MO3KOBOTO HAaTPillypeTUUHOTO MEeNTUIy,
y 8% — C-peakTUBHOTO OiJIKY Ta PepUTUHY CUPOBATKU
KPOBi, MiBUILEHY KOHLIEHTPAIil0 MPOKAIbLIUTOHIHY
Ta iHTEepJIeiKiHy-6 MaloTh 4% Ta 3% mauieHTiB, Bia-
noBigHo [6]. [1poTe, 1o LMX Tip 3aJUIIAETLCS HE3PO-
3yminiuMm um ciif BBaxatu [TKC 3MiHu 1abopaTopHUX
MOKa3HUKIB 0€3 KJIIHIYHUX MPOSBiB i Y MalOTh BOHU
OyTu BKJIIOYeHi 10 aediHiuii [TKC?

IMpuuunu po3sutky IIKC. [Npwuuwnn, 3 sgkux
po3BuBaeThed [IKC 3anumaioTbcs MaJOBUBYEHUMU
[1-5, 10, 11]. HemogaBHo ony0J1iKkoBaHe 6araTOKOM-
MOHEHTHE MO3A0BXHE AochimkeHHsd 309 malieHTiB 3
COVID-19 Big moyaTKoBOTro AiarHo3y 10 peKOHBajiec-
LieHlil (uepe3 2-3 micslli), iHTerpoBaHe 3 KJIiHiYHU-
MM JaHWMU Ta CUMIITOMaMU XBOPUX, IPOIEMOHCTPY-
Basio 4 dakTopu pusuky po3Butky IIKC: mykpoBuii
niaber 2 tuny, PHK-emiss SARS-CoV-2, BipyceMis
EnmreitH-bapp Bipycy Ta minBuilleHHS cielu@iyHux
AyTOAHTUTLI KpOBi — iHTEPdEPOHiIB Ta 5 aHTUHYKJIE-
apuux antutin (Ro/SSA, La/SS-B, Ul-snRNP, Jo-1,
P1), 3a3Bryuaii acoiifioBaHUX 3 CUCTEMHUM YE€PBOHUM
BoByakoM [10]. ABTopu aHanizyanu 3a3HavyeHi Mpo-
TEOMHi Ta MeTaboJliuHi 6ioMapkepu IIa3Mu KpPOBi Ha
3 kqiHiuHux etamax COVID-19 (roctpomy, peKoHBa-
JicueHuii Ta y nauieHTiB 3 I[IKC) i BUusiBuiu ckoopau-
HOBaHy MOJISIpU3allilo iMyHITETY Ha YOTUPU €HIOTHUIIH,
SIKi aCOUiIOBaHI 3 KOXXHUM KJIiHIYHUM €TaroM 3aXBO-
proBaHHs. Lli iMyHOJOTiIUHiI 3B’SI3KM 3 4acoM 3MEH-
LIYIOTHCS, O MTPU3BOAUTH A0 Pi3HUX IMyHHUX CTaHIB
PEKOHBaJIECLIEHTa. ABTOPU CTBEPIKYIOTh, IO PAHHE
BUSBNIEHHS iMyHosoriyHux mpeaukropis ITKC mig
yac nepmux o3Hak COVID-19 moxe npodinakryBatu
PO3BUTOK XPOHiIUHUX cTaHiB. Hampuknan, BUsHauYeH-
Hs EmmreitH-bapp Bipycemii sik npeaukropa [TKC ta
MPU3HAYEHHS MPOTUBIPYCHUX 3aCO0IB HA paHHIX cTa-
JIisIX 3aXBOPIOBAHHS MOXe OyTU KOPUCHUM HE TUIbKU
s jgikyBaHHsT COVID-19 y roctpomMy nepioai, ane i
JUIs 3MeHIIeHHs pu3uky po3BUTKy [1KC. AHanoriuHo,
acouiauist AeiuUTy KOPTU30Jy y MaLi€EHTIB 3 pecripa-
TopHo10 hopmoto [TKC Moxe 3amponoHyBaTH 3aMiCHY
Tepamilo KOPTU30JIOM Y SKOCTi MOTEHLIHOro Tepa-
neBTU4HOro 3acoby [10].

B iH1oMy npocneKTUBHOMY IOCITiXKEHH1, HELO-
naBHo onyoOinikoBaHoMy y Nature Communications,
JMOCTiTHUKY BUSBUIU xapakTepHuit i [TKC nmattepH
imynorno6yainiB (Ig) M ta G [11]. Cervia 3i criiBaB-
TOpaMu BUBYAJIU 3pa3Ku KpoBi koroptu 3 175 SARS-
CoV-2 iHdikoBaHUX MAlLi€HTIB Mif 4Yac 3apaxKeHHS,
a moTiM crioctepiranu 3a 134 yyacHUKaMu MPOTATOM
POKY, 30Mpaloyy JOAAaTKOBI 3pa3Ku KpOBi uepe3 6 Ta
12 MicsuUiB Ta TOKYMEHTYIOUM iX CUMIOTOMU. ABTOpU
BU3HauwWIM, 1o nauieHTu 3 [NKC, gk npaBuio, Maiu
HUKYi piBHI [gM Ha moyaTky 3aXBOPIOBAHHS Ta HUXYY
koHueHTpalito IgG3 yepes wicTh Ta 12 MicsAuUiB micas
iH(dikyBaHH4, Hix y nauieHTtiB 3 COVID-19, B gkux
I[MKC ne po3sunyscs [11].

OKpiM MPOAEMOHCTPOBAHUX iIMYHOJIOTIYHUX OCO-
onuBocTteit y nauieHtiB 3 [1KC, y HayKoBili JiTepatypi
AKTUBHO OOTOBOPIOETHCS MUTAHHS BIUIMBY KUIIKOBOI

Mikpobiotn Ha (opmyBanHsa [TKC. Tak, Liu 3i cmi-
BaBTOpPaMU Yy MPOCMEKTUBHOMY CITOCTEPEXEHHi Mpo-
JIEMOHCTPYBaJIM, 11O CKJIaJA KUIIKOBOI MiKpoOiOTH Ha
pizHux KiiHiyHux etanax COVID-19 (Bix nepiuoro Bi-
3UTY 10 6 MicsilliB) Ma€ cyTTeBi BinMiHHOCTI [12]. AB-
TOPU AOBEJIH, 110 cCKaad peKaabHOI MiKpoOioTH Mig yac
rocmitaiizanii 3 npuBony COVID-19 6yB acouiiioBa-
HMit 3 moganbiuM po3sutkom ITKC [12]. MikpoGiom
kuiikiBHuKa nauieHTiB 3 [IKC xapaktepusyBaBcs BU-
wuMu piBHIMU Ruminococcus gnavus, Bacteroides
vulgatus Ta HUXX4YOIO KoJoHi3aliero Faecalibacterium
prausnitzii. ITlepcuctyounii pecrnipaTOpHUN CUMII-
TOM KOPEJIIOBAaB 3 YMOBHO-MATOT€HHUMU KUIIKOBUMU
MmaToreHaMu, a HEpBOBO-TICUXiYHi CUMIITOMU Ta BTO-
Ma — 3 HO30KOMiaJJbHUMHU KUIIKOBUMU MaTOT€HAMMU,
Bkiaovaroun Clostridium innocuum i Actinomyces
naeslundii. HalicunpHimuuii 3B’S130K MPOAEMOHCTPO-
BaHuit Mix po3BuTkoM IIKC Tta OGakrepigmu, sKi
MMPONYKYIOTh OyTHMpaT, BKiIwodaioun Bifidobacterium
pseudocatenulatum i Faecalibacterium prausnitzii [12].
Linkom MmoxJunBo, o iHgikyBaHHSI SARS-CoV-2 no-
pyiye 6ajaHc MikpobioMy/BipoMy rocrnonapsi, Cripu-
SIIOYM BipYJIEHTHOCTI MaTOOiOHTIB Ta, SIK i Bipycu, Oak-
TepiaJibHi, TPUOKOBI i Mapa3uTapHi MATOreHU 3MiHIO-
I0Th CBOIO aKTHUBHICTbh, iH(PiKyl0OUM HOBY TKaHUHY Ta/
ab0 LIeHTpaJbHY HEPBOBY CUCTEMY B YMOBAaX iMyHHOIL
Jaucperynsiii abo crpecy [13].

OcobomBocti ITIKC y xBopux ma XXHV /I Ta
PElMIIEHTIB HUPKOBOTO TPAHCIUIAHTATY. XBOpi Ha
XXHV I ta pelunieHTM HUPKOBOTO TPAHCIUIAHTATY
(PHT) HanexaTb O TpyNmUu BUCOKOTO PUBUKY TIXKKO-
ro nepebiry COVID-19 ta dopmyBanus I[IKC [1, 3,
5, 14]. Anxe yci Bulle 3ragaHi GakTopu pU3HUKy pO3-
BuTKy [1KC nputamanHi it momyssiii [15-17]. Ipo-
Te, 10OCTEMEHHO HeBigomo, uu € BB COVID-19 Ha
XBOpMX 1LIi€l KOTOPTU YHiKaJbHUM, YU € MOAIOHUM J1O
CEICHUCY, OCKIJbKU MesKi MOCHTiIXEHHS CBig4yaTh Mpo
noaioHicth cumnToMiB ITKC no HacnigkiB cercucy ta
rocTporo auctpec-cuHapomy [1].

AHanoriyHO 3arajbpHiili MOMyJLii, MalUi€HTU 3
XXH V]I Marots BapiabenbHi KiiHiuHi posiBu [TKC
MPOTAroM moHajn 6 MicsuiB micias onyxaHHs [4, 18].
Och Ta iHwi noBimomisiioTh mpo po3Butok ITKC
y 81% TI'[l mauieHTtiB, sIKi Maju oguH abo Gijblie
COVID-19aco1iiiioBaHUX CUMIITOMIB 4yepe3 6 Micsi-
WiB micisg oxyxaHHs, a y 53,4% 3 HuX Oyau HasBHi
3 a6o Ginbie cumnTomis [18]. Hapasi onmybiikoBaHo
Jivie ofHe AoCikeHHs moao Hacaiakis COVID-19
y PHT. V¥V upboMmy npocneKTUBHOMY KOTOPTHOMY J0-
crimxeHHi Basic-Jukic 3i cmiBaBTOpaMu BU3HAYWUIIU,
mo ymme 11,53% i3 104 PHT He manu KJIiHIYHMX
CUMIITOMIB a00 J1abOpaTOPHUX BiAXWJIEHb MPOTATOM
cepeaHbOTO TEPMIHY CIIOCTEpEXEHHsS 64 nHIB micis
onyxanHts [19]. Kpim Toro, uepe3 6 MicsLiB micjist ro-
ctporo COVID-19 cepiio3dHo0 npodieMol0 3aauiia-
Jach peakTuBalis BipyciB: Enmreiina-bappa —y 27%
XBOpHUX, 10 BUMArajo 3MEHILIEHHS 103U MiKOodeHOo-
naty Mmodetuny y 19% mnauieHTiB i3 BUCOKMM Bipyc-
HuM uuciom (Ginbire 50,000/my) Ta BBemeHHST BHY-
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TPIlIHBOBEHHOTO iMyHOTrI00yminy (0,5r/1) v 8,4%
MAaLli€HTIB i3 BUCOKUM BipyCHUM YUCJIOM MOEAHAHUM
3 rinoramaryiooyaineMiero [19].

YV xBopux Ha XXH V]I HaituacTiiie noBigoms-
€THCSI TIPO KOTHITUBHI TTOPYILIEHHS, TIOPYIIEHHS CHY,
MEePCUCTYIOUY 3aJUIIKy, Kallesb, Oiib y M’s3ax Ta
BTOMY sIKi TpUBawTh 10 6 micsauis [18, 20-22]. Kpim
TOTO, MaLi€HTH, SIKi JiKYIOTbCS METOAaMM Hiadi3Hoi
HUpKoBoi 3amicHoi Tepamii (JH3T) ta PHT wacro
MaloTh mnposiBu nemnpecii. [MonepeaHi gocaigkeHHS
MPONEMOHCTPYBAIN HasiBHiCTh aenpecii y 70% xBo-
pux wiei koroptu [20]. ¥ PHT, uwactora nemnpecii
3pOCTAa€ BHACHINOK HAsIBHOCTI CTpaxy Iepen TsIX-
KUM Ta TPUBAJIUM MepediroM 3aXBOPIOBAHHS Ta OTO
Hacmigkamu [20-22]. Tlporte, ciig 3a3HAYUTH, IO
6sm3bpko 26% mauientis 3 XXH V]I maiots 6e3cuM-
tomHui nepebir ITKC [23].

Hamri BiacHi criocTepexXeHHSI MPOTIToM TOHAaH
12 wmicsauiB mokaszajiu, 110 MOLIMPEHICTb KJiHIYHMX
cumnTomiB y nmauieHTiB 3 XXH V]I ta [TIKC 6yna 3Ha-
YHO HUXXYOI, HiX Yy 3arajbHiil momyJsiii, 1o oo0y-
MOBJIEHO, MEPIL 3a BCe, iX HAsIBHICTIO i 10 iH(iKyBaH-
Hs1 SARS-CoV-2. Ilpote, maiixe Bci mauientu (98%)
MaJiu MEBHi 3MiHU Y PYTUHHUX aHaji3ax KpoBi. OKpiM
knacuuHux 6iomapkepiB COVID-19, Takux sk aimdo-
MeHis Ta MiABUILEHI 3HaYeHHs1 D-numepy, Geputuny
cupoBaTku Ta C-peakTUBHOTIO 0ijika, MU criocTepiraiu
JIOBTOTPUBAJIi MOPYUIEHHS KOATYJIsI1ii, TinepriikeMito,
rinepkaiieMito, rinepdocdaremMito, pi3ke 3HUKEHHS
PiBHS TeMOTJI00iHY, KaJIbIIilO Ta JIIMOMPOTEIHY BUCOKOT
LIIBHOCTI 3 (POPMYBAHHSM aTepOreHHOI AUCiniaeMii
HaBiTh y Mali€HTIB, Ki Maau 0€3CMMITOMHUIA mepe-
6ir COVID-19. YacTo Taki pe3yabTaTy aHalli3y KpPOBi
y 06€3CMMNTOMHUX MALiEHTIB € €IUHOI MPUYUHOIO
tectyBaHHs Ha COVID-19. LlikaBo, 1110 HMOBIpHiCTh
PO3BUTKY LIUX J1aOOpATOPHUX 3MiH HE ACOLIOETHCS 3
TskkKicTio nepediry COVID-19 a6o HasiBHICTIO KJTiHiY-
HUX CUMIOTOMIB MiCJIs1 OQYy>KaHHS.

Kniniuni mpeauktopu IIKC Ta iioro Hacjinku
y xBopux Ha XXH V]I tTa PHT. Pisenr cmeprHOCTI
Bin COVID-19 y xBopux Ha XXH V]I ta PHT Bapitoe
3a pizHuMu manumu Big 20% mo 30%, wo B 20 pasis
BUIIE, HiX y 3arayibHii nomnyJsiii [24-26]. @axkropa-
MU PU3UKY TSIKKOTO Mepebiry abo JieTaIbHOTO HACi -
ky COVID-19 y ui€i KoropTu Maui€HTIiB € CTaplluii
BiK, 4oOJIOBiYa CTaTh, TPUBAIICTb Mialli3y, LYKPOBUA
niabeT, cepleBO-CyNIUHHiI 3aXBOPIOBAHHS, OXUPiH-
HS Ta XpOHiYHEe 3amnajieHHs (iMyHOAedillMTHUII CTaH)
[27, 28]. B anrniiicbkoMy DOCIiIXEeHH] 3a y4acTIo To-
Haza 17 MibiioHIB 0ci0, mpoaeMoHCcTpoBaHoO, 1o PHT
Ta mauieHTu, sKi gikyotbcsa JH3T manu HaiBummii
pusuk cMepTi Bin COVID-19 [29]. Pa3om 3 TuM, Gijib-
wicte noBigoMaeHb mpo COVID-19-acouiiioBaHy
cMmepTHicTh y xBopux Ha XXH V]I Ta PHT obomexyeTh-
€ YyacoM MEPBUHHOI rocmiTaiizauii abo nepuumu 4
TUKHSIMM TIiC/Is1 BCTaHOBJIeHHs miarHosy [24, 30, 31]
i vIIe MOOAUHOKI AOCIIKEHHS TMPUCBSYEHi aHali3y
CMepTHOCTI micadg 4 TuxHiB iHdikyBaHHs. Tak, Basic-
Jukic Ta iHIIi BCTaHOBWJIM, 1110 HASIBHICTb LIYKPOBOTO

niabeTy Ta 3HUXXEHHS (YHKIIil aJJOTpaHCIUIAHTATy 110
iHdikyBaHHg SARS-CoV-2 He3anexHo acoliloBaIucCh
3 po3sutkom [IKC y PHT [19].

Carriazo 3i cmiBaBTOpaMu aHalli3yBajJii CMepT-
HicTh iH(pikoBaHUX SARS-CoV-2 nauieHTiB, sKi Ji-
KyBaJluch MeToaoM remogmianizy (I'Jl) Ta acouifioBaHi
3 He (akToOpu PU3MKY MPOTIToM | poKy crocTtepe-
xeHHs [32]. JlocaimHMKKY BCTAHOBUJIU, 11O OibIIICTh
JeTanbHUX BUNankis (70%) BinOyaucs Micast BUTTUCKU,
0COOGJIMBO TIPOTSTOM TMepuinx 3 MicAliB i quime 39%
I'1 mauientiB manu IgG npotu SARS-CoV-2 uepes 12
MicsliB micas iHpikyBaHHS. 3a TAaHUMU L[bOTO CHO-
CTepEeXEeHHS HU3bKUI BUXifHUI piBeHb Hb Ta Bucoka
koHueHTpauis CPb no iHdikyBaHHS Oynau acouiiio-
BaHi 3 BUIIOIO 3-MiCSYHOIO Ta 1-piuHOI0 CMEPTHICTIO
[32].

VY inmomy crioctepexxeHi 'l koropTu 3a y4acTio
248 mallieHTiB BU3HAYEHO, 1110 CTapIlIUil BiK, CYMyTHi
KOMOPOiAHiI 3aXBOpIOBaHHS Ta TOMNEpPeIHE iMyHOCY-
MPEeCUBHE JIiIKyBaHHS OyJiy acoLliiOBaHi 31 CMEPTHICTIO
npotsirom niepinux 30 aniB [33]. JloBrorpusanie cro-
crepexeHHs1 (MeaiaHa 180 mHiB) 189 malieHTiB, sKi
BWXuIU micias roctpoi ¢pasu COVID-19, 3acBigumnio
posButok [TKC y 30 (16%) I'/] nanieHTiB, BKIIOYa0UN
12 neranpHux BUnankis (6%) depe3 y cepeaHbOMY 78
nHiB micas iHdikyBanHs [33]. Kpim Toro, aBTopu Bu-
saBUIM Kaxekcito y 13% indikoBanux SARS-CoV-2 I'/]
Mali€HTIiB Ta MPOJEMOHCTPYBaIH, 1O TiMmoaabOyMiHe-
Misl o iH(pikyBaHHS Oysa acoliffoBaHa 3 PO3BUTKOM
Kaxekcii, sika BU3Ha4yajaach BTparolo noHaa 10% cyxoi
Baru [33]. 3HUXKEHHS Baru Tijia Ta XpOHiUHe MepeBaH-
TaxeHHs1 pinuHolo y I'Jl mauieHTiB Oyjau BU3HA4YeHi
HEe3aIeXHUMU TMPEAUKTOPAMU CMEPTHOCTI MPOTITOM
6 MicauiB micas iHdikyBaHHs SARS-CoV-2 i mosb-
cbkuMu pocnigHukamu [18]. KpiMm toro, aBropu mo-
BiIOMJISIIOTH, 1110 JIMIIE HE3HAYHA YacTUHA TMAalli€HTiB
BiIuyBaJia MOKPAIIEeHHS SIKOCTi IXHBOTO KUTTS uepes 6
MicsuiB cioctepexeHHs [18].

JlikyBannga ITKC y xsopux na XXH VI ta PHT.
Hng tsxkux nauieHTiB xBopux Ha XXH V]I i3 [TKC
MOXYTb 3aCTOCOBYBAaTUCH TPU Pi3Hi BUIU MOCTIHOTO
T'l: mocriiiHuit BeHO-BeHO3HMIA I'/l, mocrifiHa BeHO-
BEHO3Ha reModuIbTpallig Ta MOCTililHA BEHO-BEHO3HA
reMofiadinbTpallis, OAHAK IepeBary CJill HaaaBaTU
MOCTiHHOMY BE€HO-BeHO3HOMY [ /I Ta mocCTiliHiii Be-
HO-BEHO3Hil reMmoaiadinbTpallii, OCKiJIbKM 3acTOCy-
BaHHS LIMX METOJIB A€ HAWMEHIIYy 4acCTOTy TPpOMOO-
YTBOPEHHS Y Jialli3HOMY KOHTYpi (BpaxoBYIOUU CTaH
rinepkoaryaduii y nauieHriB i3 COVID-19). 3aranom
npuHuunu noctiiHoi JIH3T 6a3yoTbcst Ha peKOMEH-
nanisx KDIGO [16]. ¥ KpUTUYHUX CUTYALlisIX 3aCTO-
COBYETBCSI BUCOKOMOTOYHA remoniadinbTpauis 3 me-
TOIO BUBEAECHHS MEAIaTOPiB 3amalieHHs; peKOMEHIO-
BaHa mo3a > 35 mu/kr/ron [27].

Xoua KDIGO [34] migkpeciioe repeBaru 3acTo-
CYBaHHS perioHapHOi UUTPATHOI AaHTUKOATYJLIil me-
pen remapuHoM (SIKILO HeMa€ MPOTUIIOKA3iB), LIUTPAT-
Ha aHTUKOATYJISLIS HE PEKOMEHAYEThCS, SIKIIO el
MPOTOKOJI PETYJISIPHO HE 3aCTOCOBYETHCS Y MEAUYHO-
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My 3akiani [35, 36]. Mera-aHaii3, B SKOMY MOpPiBHIO-
Bajiacd €(EKTUBHICTh 3aCTOCYBaHHS TeMapUHOBOI Ta
LIUTPATHOI aHTUKOATYJISILIL Y pa3i MOCTIHHUX METOIUK
HH3T y nauientis 3 COVID-19, npoaemMoHcTpyBaB ix
OIHAKOBY €(EeKTUBHICTh, ajie LIMTpAaTHA aHTUKOAry-
JISILiS acollifoBajach 3 JOCTOBIPHO HUXYUM PU3UKOM
KpOBOT€Y, TOMY il PEKOMEHJ0BAHO 3aCTOCOBYBaTU Yy
MAaLi€HTIB 3 BUCOKUM PU3UKOM KpoBoTeu [35].

VY pasi 3acTocyBaHHS iHbY3i1 HepakioHOBaHO-
ro renapuHy, LiJIbOBUI NPOTPOMOIHOBUIA Yac mia3smu
(IITYII) cknamae 3Buuaitno 60—80 ¢ [35, 36]. Iawui-
€HTaM i3 TpoMmbouuToneHiero abo MHO > 1,5 aHTu-
KoaryJsiis He pekoMmeHnmoBaHa [35, 36]. ¥V neaxkux
JNOCTIIXKEHHSIX 3a HasBHOCTI TenapuH-iHIyKOBaHOI
TPOMOOLIMTONEHII peKOMEHAYIOTh 3aCTOCOBYBAaTU ap-
raTpo0aH, NpsIMU iHTiGITOp TPOMOiHY, KU1 TIpoje-
MOHCTpPYBaB CBOIO €(eKTUBHICTh Ta 0e3neuHicTb y ']
nauienris [37].

BusHaueHHS 103 JiKapchbKux 3acobiB IS JiKy-
BaHHs COVID-19 y naiieHTiB, ski jgikyotbcsa JH3T
€ CKJIAAHUM — CJIiJ BU3HAYMTU % BUAAJIEHHS JiKap-
CbKOI'0 3aco0y Kpi3b €KCTpakoprnopajlbHy MemOpa-
HY 3 YpaxyBaHHSM 3aIMIIKOBOI (DYHKIIil HUPOK, 3MiH
00’eMy po3nofiny Ta KoedillieHTy 3B’ sI3yBaHHSI 3 OiJl-
kamu [38]. BuBemeHHs nikapchbKuX 3aco0iB Imig yac
noctiriHoi JAH3T 3anexuts Bin ix dizuKoxiMivHUX Ta
(apMaKOKiHETUYHUX BJIACTUBOCTEN (MOJEKYJISIPHOL
Macu, ob6’emy po3nofiny, KoedillieHTa 3B’SI3yBaHHS
0inkiB). IinpodinbHi aHTUBIpYCHiI JiKapchKi 3aco0u
(¢daBinipaBip Ta peMAeCiBip) JErKO BUBOAATHC i3 LIUP-
Kyl mig yac noctiitnoi JIH3T [38]. PemaeciBip mae
HU3bKY MOJIEKYJISIDHY MAacy i JIETKO BUBOJUTHCS i3 LIUP-
KyJISILii, TOMY MOTo CJIil 3aCTOCOBYBAaTH y OiJIbII BUCO-
KMX no3ax. 3maBanocsd 0, 1o (asimipaBip, sSKuit Mae
HU3bKY MOJIEKYJISIDHY Macy Ta MOMipHe 3B’SI3yBaHHS
3 OiJIKOM, MaB OU JIeTKO BUBOJAMTHUCS i3 LIUPKYJISLIT 3a
nonomoroto nocrtiitHoi IH3T, ane pocaiaxkeHHs npo-
JIEMOHCTPYBaJu, 1110 00’eM po3noaiy (asimipasipy Ta
IIBUIKICTh MOro ediMiHaliil y Aiaji3HUX Mali€eHTiB He
BiPi3HAIOTHCS Bil 310pPOBUX, TOMY KOPEKIIisl 103U HE
noTpi6Ha [39]. 3 iHmoro 60Ky, AoMiHaBip/piTOHABIp Ta
A3UTPOMILIMH MAalOTh BUCOKY 3[aTHICTh 3B’SI3yBaTUCS
i3 OiKaMu Ia3MM Ta BEJIUKUI 00’€M pO3IOIily, 110
VTPYIHIOE iX BUBEACHHS 3a JOMOMOIOIO0 MOCTiHOI
JH3T [39, 40].

3aranom, migyac noctiiHoi JJH3T BuBoasThes
Malike yci JiKapchKi 3acO00M 3 HU3BKOIO MOJIEKYJSIP-
HOIO Macolo, sIKi He 3B’SI3yI0TbCs 3 OiIKaMu; pa3oM 3
TUM, PO3PaXyHKOBUI KIIipeHC IS JIiKapChbKUX 3a-
co0iB, SKi 3B’3yI0TbCSl 3 OiJIKaMu, BU3HAYAEThCS Ha
OCHOBI He3B's13aHO1 (Ppaxilii. AHaJIBTeTUKU, CHOMIlHI,
Bazornpecopu Ta iHotponu y pasi JH3T mug naiieH-
TiB 3 IIKC ciig TUTpyBaTH A0 JOCITHEHHS 0aXkaHOTo
edekrty [39, 40].

3HauyHa KiabKicTh nauieHTiB 3 IIKC norpebye
JIOBrOTPUBAJTIOTO CHOCTEPEXEHHS, MPOTATOM SKOTO
eeKTUBHA KOpPEKIlisi CUMIITOMIB Y CBOIO YEPTy MpU-
3BOJUTH 10 CYTTEBOTO MOJIMIIEHHS CTaHy Ta MOKpa-
meHHs HacaigkiB. @i3zuuHa peabiniTaniiiHa Teparist

TaKOX Biflirpa€ BaXxJIUBY pOJIb Yy MOJIMIIEHH] (i3ny-
HOTO 3[0pOB’S Ta 3MEHIIEHHiI YaCTOTU OYiKyBaHUX
HeCcpUATIUBUX Hachinkis [39, 41, 42]. Jlo Takux pe-
abimiTaliiHMX 3ax0liB BiAHOCSATH KapaiopecripaTop-
HUT DiTHEC, M I30BOCKEHETHY peabiniraitito, Giznuny
aKTUBHICTh MPOTSIToM 00U Ta KOTHUTUBHY peabiniTa-
uiiiny tepamnito [39, 41-43].

Mertow peabiniTailii B KOHTEKCTi Kapaiomysb-
MOHanbHUX YycknaaHeHb SARS-CoV-2 € mnocusieH-
HSI CUCTEMHOI aHTMOKCUJAHTHOI BilMOBiAi 3 METOIO
MOJYJIOBAHHS 3alajieHHs, BUKIMKAHOTO BipycoM,
Ta 3MEHILIEHHS TPOSIBIB €HAOTETiaalbHOI AUCHYHK-
11ii, 1110 JOCSTAEThCS LIIAXOM (Pi3UUHUX BIIPaB, CEpel
SIKUX MOXYTb OyTU: aepoOHi, pecripaToOpHi, BIpaBU Ha
CTIPOTHB Ta iHTepBaJbHi TpeHyBaHHs [41-43].

TMauientu XXH V]I ta [IKC maioTh BUCOKY Yac-
TOTY M’SI30CKEJIETHUX PO3JafdiB (CapKOMEHis, AiHame-
Hisl, 0iTKOBO-€HEPTeTUYHA HEJOCTATHICTh, KaXeKcisl Ta
M’s13eBa ci1adKicTh). KapaionyibMoHa bHi TpeHYBalb-
Hi mporpamu, HEpoM’g3eBa eJIeKTPUUYHA CTUMYJISLLIS
MOXYTb MOTEHLIAHO MOKPAIIUTUA CTAaH M’SI3iB y TAKUX
nawieHTis [44, 45]. BnpaBu ciin mouynHaTH siKomora
paHillre, 11e B TOCTpOMY Tepiofni, peabitiTaliliHi mpo-
rpaMy MalOTh BKJIIOYATU MTAaCUBHY peadifiTallito, Mobi-
Jli3allito y JiXKy, paHHi MigiAoMu, i30MeTpUYHi BIIpa-
BU MiI KOHTpoOJieM KJiHiYHMX mMapametpiB [41, 44,
45]. Taki TpeHyBaHHSI MalOTh MPOAOBXYBATUCH MiCIIs
BUTMUCKU; TeJIEMEAUIIMHA MiABUILYE e(PEKTUBHICTb 10-
MallIHbOI peabixiTauii miel koroptu xsopux [41].

B3aeM03B’130K MiX MCUXOJOTIYHUM Ta (Pi3UUHUM
3[I0pPOB’SIM BUMAra€ JOMOBHIOBATU 3aXOAU 3 KapHio-
MyJbMOHAJIBHOT Ta M’S3€BOCKJIENIETHOI pealimiTaliil
3axoJlaMy 3 KOTHITUBHOI peabinitauii [46, 47]. Okpim
coMatTuyHux cumntomiB SARS-CoV-2, kapaHTUH Ta
MiHiMaJTbHUI KOHTAKT i3 CiM’€10 1 APY35IMU MOXYTb BU-
KJIMKATU TICUXOCOMATUYHY HecTabinbHicTh. Lle Moxe
MPU3BECTU 10 KOTHITUBHOTO Ne(illUTy, MOB’I3aHOTO
i3 MOpYILIEHHSIMM 3JAaTHOCTI OO0 TPUMHATTS pillleHb,
BUPpIILLIEHHSI TTpo0sieM, MaM’sTi, yBaru Ta €eMOUiiHOro
KOHTpOJTI0. JIoKa3aMUu KOTHITUBHUX MOPYIIEHb y Malli-
eHTiB XXH V]I i [TKC € pe3ynbTratvl peJieBaHTHUX MICU-
XOJIOTiYHMX TecTiB, 30kpema Continuous Performance
Test [47]. Etionorist HeiiporcuXiaTpUYHUX CUMIITOMIB
y nauieHTiB 3 [I1KC € KomIiekcHOI0 Ta 6aratopakTop-
HOMO: MpSIMUI BIUIUB iHDEKIii, LepedpoBacKyIsapHi
MOpYyLIeHHs (BKJIOYAIOUM TilepKoaryJsiiiiHi cTaH!),
rinokcis, modiuHi epekTH JiKapCcbKux 3acobiB Ta cTpa-
XU, MOB’S13aHi 3 BiPOTiIAHICTIO PO3BUTKY MOTEHLIIAHO
CMepTeJbHUX yCKIamHeHb [6, 46]. ¥V pasi HaaBHOI
KOTHITUBHOI TUCOYHKIIii, MalliEHTaM Ma€ MpU3HaYa-
TUCbh KOTHiTUBHA peabinitauiiiHa tepamisa (KPT), sgka
BKJIIOYA€E MiAXOAU, 31aTHi BiIHOBJIIOBATU Ta MOKpally-
BaTU KOTHITUBHI 30i0HOCTI (MHEMOHIYHi MpUIOMHU,
3aMUCHUKM A1 am’Ti). KorHitTuBHa peabiniTauiiina
Teparlisi MOXe MPOBOAUTUCS 3a JAOMOMOIrol 3acobiB
TEeJEMEIULIMHU, 110 € OCOOJUBO BAXJIUBUM B yMOBAX
kapaHTuHy [47]. ¥V tabnuii 1 HaBeneHi ¢iznuHO-pe-
abimiTaliiiHi peKoMeHaalii A1 Mali€eHTiB, SKi JiKy-
otbest IH3T.
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ITocTkoBiani peadimiTamiitni pekomennanii 11t mamienTis 3 XXH VI [41]

Tabauys 1

Buopasu 00 em InTencuBHiCTD Yacrora
KapnionynbMoHabHi AepoOHi BipaBu o 150 xB/ Cnabka ta/ 3-TUXKHEBI cecil
(TipoTsirom 3 THKHIB) TUXIEHb abo cepemHs
IHTEHCUBHICTb
(50—70% 4YCCmax)
JuxanbHi BIipaBu 3—5 migxomniB 30% mikoBOro 5-TUXKHEBI cecil

(TTpOTATOM 5 THKHIB)

1o 10 rmoBTOpiB
3a 100y

iHCTIipaTOPHOTO
TUCKY

M g3ockeneTHi

BripaBu Ha orip

8—10 migxoxnis

4—7 3a OMNI-RES

2-TIKHEBI cecii

(TIpOTATOM 2 THIKHIB) mo 12—15 mkanow; 50—70%
MOBTOPIB 3a 3a 1 moBTOp
TUXKIEHb

KorniTuBHi KornituBHa 15-30 xB 3ajexxHo Bil [IlonenHO

peabiritariiina KOTHITUBHOTO

Tepartisi (IoaeHHA TMOPYLIEHHS

KPT i3 mormxHeBoIO

npodeciitHoo

I ITPUMKOIO

32 IONIOMOTO10

TEJIEMEIUIINHMN )

ITpumitku: YCC — vacrorta cepueBux ckopouyeHb; OMNI-RES - OMNI 1mikana BIipaB Ha O1Tip.

IIpote, caig 3a3HaYUTHU, 1O OiJBIIICTh JOKa3iB
e(eKTUBHOCTI CyJacHUX peabuTiTalliifHUX Mmporpam i3
ITKC oTrpriMaHO Ha OCHOBI iX 3aCTOCYBaHHS IJIs Ta-
LIiEHTIB 3arajlbHOI TOIMYJILil, OCKIJbKUA JJISI XBOPUX
Ha XXH, Tum Ginbliie a1 Maui€eHTIB, SKi JTiKYIOTbCS
JOH3T, nanux 6pakye [6, 41, 42]. Daynes 3i crmiBaB-
TOpaMM IIPOJEMOHCTPYBaJIM, 110 6-TUXXHEBa peadisi-
TaliifHa mporpama [ TAKUX XBOPUX, SIKa CKJIafalach
3 aepoOHMX, CWJIOBUX BIIPaB, KOTHITUBHO-peabditiTa-
LiAHOI Teparii, 3MeHIIyBaja MPOSBA BTOMJIIOBAHOC-
Ti, 3aAMIIKU, MiABUIIYBaJM 3AaTHICTb BUKOHYBATHU
(iznyHi BIpaBU Ta crpusyia MOKPAIIEHHIO KOTHITUB-
Hux ¢yukuii [41]. Liu Ta iHmi npomeMoHCTpyBaH,
o 6-THXXHEBa pecripaTopHa peabiiiTauiiiHa Ipo-
rpaMa mokxpailyBajia pecrnipaTopHy (YHKILi0, SKiCTb
KHUTTS Ta 3MEHIIyBaja MposiBU cTypboBaHocTi [48].
O06uaBa nOCTiAXEHHS HE BUSIBUIU MOOIYHUX e(hEeKTiB
peabiniTalliiHUX TIporpaM Ta OOBEIW iX Oe3MeYHiCTh
Ta e(PEeKTUBHICTh I MOJIMIIEeHHS (Di3UYHOrO CTaHy
nauieHtis [41, 48]. basyounch Ha JaHUX 3arajbHOL
nonysuii, Ribeiro S. 3i ciBaBTOpamMu BBaXarTh, 1110
AHAJIOTIYHUM MiaXig MOoXe OYTH 3aCTOCOBAaHUI y Malli-
eHTiB 3 XXH, BKiIoUatouu Tux, sKi aikyrorscs JH3T,
OCKiJIbKM BOHU MarOTh 3HAYHO TJIUOIIII KapaionyJIbMO-
HaJIbHi, M’S136BOCKEJIETHI Ta KOTHITUBHI PO3Maau, HixX
XBopi 3arajgbHoi onyssii [41]. OnHak y i€l kaTero-
pii TMalieHTiB MporpaMu peabimiTauii TOLUiIABHO 3Mili-
CHIOBAaTH 3a0€3MeYrBIIN:

— Kt/V> 1,2 nna I'/l nauienris [34];

— 30ilblLIeHHS MacH Tila y MiXaiali3HU# nepiof,
He Oinblie Hix Ha 4 kT [42];

— 1uinpoBHii piseHb Hb [34];

— BIICYTHICTB OHMCENIeKTpoaiTeMii (Timo-/rimep-
KaJjieMii, rirmo-/rinmepkanblliemii, Timo-/rimep-
MarHiemii, rinmo-/rinepdocdaremii) [42];

— BYAaCHE BUSBIICHHS IUICBPAJIbHOTO BUIIOTY, Jie-
TeHeBOI TileprTeH3ii, Ta/abo mepudepnIHUX
HaOpsKiB [42].

JlaHi 11040 MeIMKAMEHTO3HOTO CYIPOBOAY Malli-
eHtiB 3 XXH V]I Ta PHT € noonuHOKMMHU Ta 6a3y10Th-
csl, SIK TIPaBUJIO, Ha PETPOCIIEKTUBHUX CIIOCTEPEKEH-
Hax roctporo mepiomy COVID-19. Ha Hamry mymky,
3aCTOCYBaHHS JIiKapchbKMX 3aco0iB y manieHTiB 3 [TKC
Ma€ OyTM OOIPYHTOBAHMM KOHKPETHOIO KIiHIYHOIO
CUTYaLI€I0 i BUXOAUTHU 3 Pe3yJIbTaTiB peTyISIpHOro Kili-
HiKo-1abopaTopHoOro oocrexeHHs. [1pore, 3po3ymiio,
10 Hakkpamuii croci6 gikyBanHst ITKC e iforo mpo-
¢inmakTuka. Tak, 2 HelogaBHIX JOCIIKEHHS TIpOJe-
MoHcTpyBanu, 110 pu3uk [TKC Moxe Oyt 3HUKEHU
nicna BakuuHauii. Ilepiie mociimXeHHsI, TIPOBeAcHE
B I3paimi Ha xoropti 3000 oci6 3arajabHOI MOITYJISILiL
BU3HAYMJIO CTAaTUCTUYHO 3HAUYIIIEe 3HMKCHHS PU3UKY
po3BuTKy I1KC y moBHICTIO BAKIIMHOBAHUX TAlli€HTIB
1o ingikyBanHsa SARS-CoV-2 [49]. Ipyre mociimkeH-
HSl, MMpoBeJeHe YTIpaBaiHHSIM HalliOHAJbHOI CTaTUC-
Tk BenmkoGpuranii 3a yuactio 6000 ocib, mokasajio
sHmxkeHHs iMmoBipHOCTI I[TKC Ha 41% micis BakiMHa-
wii [50].

Bucnosku. I1KC € cepifo3HOIO 3arpo3oio s
xBopux Ha XXH V]I ta PHT, mo mukrye HeoOXxim-
HiCTh MOAAJBIIOIO IMOOKOTO BMBYEHHSI MATOTEHE3Y
Ta CIEKTPY MOCTKOBIIHUX HACJIIKIB Y 000X KaTeropii
XBOPHUX, CTBOPEHHS TEXHOJIOTIN iX JIIKyBaHHS Ta MpPO-
¢imakTuku. XBopi Ha XXH V]I Ta PHT 3 I1KC mo-
BUHHiI MOHITOPYBaTUCh MYJbTUAUCLIUILIIHAPHOK KO-
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MaHJ0I0 KapAioiomyJbMOHaJbHOI, M’SI3€BOCKEIEeTHOL
Ta KOTHITUBHOI1 peabiiTallii, 1110 MOXe 3MEHILIUTHU He-
raTUBHI KJiHiuHi mposiBu Ta Hachiaku [TKC.

KonduaikT inTepeciB. ABTOpH 3asIBJISIIOTH PO Bi-

CYTHICTb KOH(JIIKTY iHTEpECIB.
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BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

VY 3B’I3Ky 3 iHASKCYBaHHSIM >XypHally MiXXHapOIHU-
MU TMOIIYKOBUMM CUCTEMaMH Ta MiABUILEHHSIM BMMOTI 10O
o¢hopMIJIEHHSI HAyKOBOIO MaTepiajy, peakoserist popmaiiszye
BUMOTH 110 BHIAHHS UISI €(PEKTHUBHOIO PO3ITOBCIOIKEHHS
MarepialliB y CBiTOBili Mepexi I[HTEpHeT Ta NMpUeTHaAHHS 10
MiXXHapOIHUX HAYKOBUX 0a3 NaHUX.

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

XKYPHAJI CTPYKTYPOBAHO
3A 5 OCHOBHUMMU PO3AVIAMMU:

1. Touxka 30py

2. IlpobiaemMm opranizauii Ta €KOHOMiIKM He(pPOJOTiuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi poboTH
IlIxona Hedposora

5. Pepmaxuiitna indopmauis, iHdopmatis nmpo HaykoBi ¢o-
pyMHU, KOMEHTapi, peleH3sii, 3HaMeHHi JaTu.

IMepiuwnii po3ain. B ubomy po3aisli ApyKyOTbCS CTATTi,
SIKi BimoOpaxkaloTh TOUKY 30py Ha KOHKPETHY MpolJieMy aB-
TOpa YU aBTOPIB.

Jpyruii po3ais BUCBITIIOE MOXIIMBI IIJISIXU TTOKpaIlleH-
HSI OpTaHi3alliifHOl CKJIagoBOi MisUTbHOCTI He(pPOJIOTidHOI
CJIyX0u B YKpaiHi Ha BCiX eTamax HalaHHs CIelializoBaHi
MEIMYHOI JOMTOMOTH Ta il EKOHOMIYHUWIA aHali3.

Y TpeTboMy pO31IiJli pO3MIILYIOThCS CTATTi, SIKi 3HAOM-
JIATH 3 Pe3yIbTaTaMy OPUTIHAIBHUX JOCIiIKEHb.

Poznin “Illkona Hedpomora” apykye pobOTH, METOIO
SIKUX € MMIBUIIEHHS] HedPOJIOTiYHOI TpaMOTHOCTI YUTAaYiB.

OcraHHiil po3min iHGOpMye MpPO OCHOBHI HAyKOBO-
MpaKTUYHI Mofii, my6ikye peleHsii, penakiiitHy iHdhopMma-
uiro i T.0.

Pykomnuc pa3om 3 103B0JI0M HA i{OT0 BUKOPUCTAHHS HA-
MPaBJISAETHCS A0 PelaKkiii TIbKM B €JIEKTPOHHOMY BapiaHTi
Yyepe3 OH-JIAlH CUCTEMY, SIKA MICTUTbCS HA CaiTi XKypHaTy.
Y penakuii 31iliCHIOETbCSA ABOCTOPOHHE cJine (AHOHIMHICTD
PelleH3€eHTa Ta AaBTOPa) HAYKOBE pPelleH3YBAHHH i JlirepaTyp-
He peJaryBaHHs CTaTeu.

Jl03BiJ1 HA BUKOPHCTAHHS PYKONHCY MOXKHA 3aBAHTA-
2KUTH 32 NOCWJIAHHSM

CratTi, opopMJieHi 0e3 JoAaepKaHHS MpaBUJl HE MPU-
IMalOThCs, aBTOPAaM He MTOBEPTAIOTHCS.

VY pasi HeraTUBHOI HAYKOBOI pelieH3ii, cTaTTi He Iy-
OJIiKYIOTbCSI, aBTOpaM €Jl. TOLUTOK HAaJCUJIAEThCS BiATyK 3
MOXJIMBICTIO JTOOMNpALIOBAHHS CTATTi YM 3aMiHU i1 iHIIUM
MaTepiaJoMm.

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

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

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

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. Iniuianu Ta npi3Builla aBTOPiB aHIJiIICbKOIO MOBOIO;

2. Ha3ssa craTTi aHIJIiiIChKOIO MOBOIO;
3. Ha3zsa ycraHOBU Ta opraHi3ailii, B sIKiil TpalfOlOTh aBTO-
PM aHIIiICbKOIO MOBOIO;

4. Pe3iome cTarTi aHITiICHKOIO MOBOIO;

5. Koouosi cioBa (8-10 ciiB 4M CJIOBOCIIONYYEHb, IO
PO3KpMBAIOTh 3MIiCT CTaTTi) aHIJIIICHKOIO MOBOIO;

6. YIK;

7. IHiuianu Ta mpi3BuIlAa aBTOPiB MOBOIO, SIKOIO HaIlMCa-
Ha CTaTTs;

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

9. HasBa yctaHOBM Ta opraHi3zailii, B IKiii TpallOIOTh aB-

TOpH, MiCcTO (MOBOIO CTaTTi);

Kirouosi croBa (8-10 citiB 4M CIOBOCIIONYYEHB, IO

PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

Pe3tome MoBOIO CTaTTI;

12. Tekcr crarTi;

13. Po3kpuTTS TOTEHIIHUX KOH(IIKTIB iHTEepeciB;

14. InpopMalrist Ipo BHECOK KOKHOI'O YUaCHUKA;

15.Crmmcok  BUKOPMCTAaHMX JKepea Mig  Ha3BOIO

«Jliteparypa (References)», ohopMiIeHUI1 BiAMOBIAHO

[0 cTaHIapTy Vancouver style;

BinoMocTi mpo BigmoBigaapHoro aprtopa: II1Ib, Ha-

YKOBE 3BaHHS, Mocaja Ta Miclie poboTu; e-mail

(000B’s13K0B0O) Ta pobounii TenedoH.

10.

11.

16.

@opMaT TEKCTy PYKOmHCY. TeKCT CTaTTi APyKyeThCS
mpudroMm Times New Roman, po3mip 14 pt, 3 moayTopHUM
MiXpSIIKOBUM iHTepBajioM. BincTynu 3 KOXXHOTO OOKY CTO-
piaku 2 cMm. Ha Bci imocTpaitii, rpadiku i Tabauimi MaioTh
OyTU TTOCUJIAaHHS B TEKCTi.

BunineHHst B TeKCTi MOXXHa poOUTH KypcUBOM abo Ha-
niBxupHuM mpudtoMm, HE minkpecneHHaMm. 3 TeKcTy CItin
BUIAJIUTHU BCi IEpeHECeHHSI, TTOBTOPIOBAaHI MPOIYCKU, 3aiiBi
pO3pUBU PAAKIB (B aBTOMAaTUYHOMY pPEXUMi uepe3 cepBic
Microsoft Word “3Haiiti i 3aMiHUTH ).

®Daiin 3 TEKCTOM CTaTTi MiCTUTh BCIO iH(OpMallito 1st
ny0JtiKallii, y TOMy YMCJIi pPUCYHKHM 1 TaOIULI Micid iX MepIio-
O 3raayBaHHSI.

CTpyKTypa pPYKONHCY Ma€ BiAMOBIiZaTH HABEICHOMY
ma6I0Hy (3aJIeXKHO Bill TUITY pOOOTH).
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Editorial information

VK po3mililyeTbcst y BEPXHBOMY JIiBOMY KYTi.

Astopu. IIpisBuiie aBTOpiB BKa3yBaTH IIicls iHiLialiB
(0. C. Ipanos, C. I. IlerpoB), xupHuM mIpudTOM, MO-
BOIO OpUTiHAy Ta aHMIiACbKOIO MOBOIO, BUPIBHIOBAHHS 3a
ueHtpoMm. I1Ib aBTOpiB aHIiICbKOIO HEOOXiZHO BKa3yBaTu
BIIMOBIHO 3 3aKOPIOHHUM TAcMOpPTOM, a00 SIK B paHillie
OITy0JIIKOBaHUX 3apyOixKHMX XYypHAJIbHUX CTAaTTSIX. ABTOpH,
SIKi MyOJIIKYIOThCSI BIIEpIe i HE MalOTh 3aKOPAOHHOTO Iac-
nopra, MalTb CKOPUCTATHCS CTAHIApTOM TpaHCIiTepallii
KMY—-2010.

BaxaHo nomatu mocujaHHS Ha BiacHi odiuiiHi iH-
TepHeT cTopiHku aBTopa(iB) (https://....... ), Scopus ID,
Researcher ID a6o0 ORCID ID pjis po3MileHHs rirneprnocu-
JIaHHSI Ha caiiTi XXypHaiy Ta pdf-Bepcii crarri.

Ha3sga cTaTTi aH1iiicbKOI0 MOBOIO Ta MOBOIO OpUTiHA-
JIy PO3MIIIYEThCS 3a LIEHTPOM ITiCJIsI MPi3BUIL aBTOPIB KUP-
HuMm mpudToM («OniHKa pe3uayaibHoi QYHKHii HHPOK y
xpopux Ha XXH V]I CT. Ta nminxoau no ii 30epexkeHHs»).
AHTJIOMOBHA Ha3Ba Ma€ OYTH rPaMOTHOIO 3 TOUKM 30py aH-
IJificbkOi MOBM Ta TOBHICTIO BiAMoBiZaTH yKpaiHO/pociii-
CbKOMOBHIi#1 Ha3Bi 32 3MiCTOM.

YcranoBa. HeoOxinHo HaBoauTu odilliiiHy MOBHY Ha-
3BY ycTaHOBHU (0e3 ckopoueHb). [Ticsist Ha3BU yCTaHOBM Yepe3
KOMY 3a3HaYMTHU HA3BY MicTa Ta KpaiHM. AKILO y H1OCTiIKeH-
Hi OpaJiv y4yacTbh aBTOPU 3 Pi3HUX YCTAHOB, CJIiJl CITiBBiIHECTU
Ha3BM YCTAHOB i Mpi3BHIlla aBTOPiB 3a AOIOMOIol0 Ludpo-
BUX iHAEKCIiB y BepXHboMy perictpi. [1ig Ha3Bo1o HeOOXiTHO
noaatu iHTepHeT aapecy (https://....... ) odiliiHOI CTOPiHKHU
YCTaHOBM.

Pedepar (six1o po6oTa opuriHaabHa) Ma€ GYTH CTPYK-
TypOBaHUM: M€Ta, MaTepiaau i METOIU, Pe3yJIbTaTh, BUCHO-
BKU. Pedepar mMae mMOBHICTIO BiAIoOBigaTU 3MicTy poOOTH,
oo0csar Tekery He menme 1 800 3HakiB (3 mpomyckamu). Pe-
3l0Me 10 MyOJliKalliif, 1110 MOMalThCs B iHI PO3AUIH Xyp-
Hany (1,2,4,5) opopMIsSIETbCS JOBIILHO, ajie 3 TAKUM CaMUM
00CcsroM.

AHTJIOMOBHA BEPCisl pe3loMe CTaTTi 32 3MiCTOM i CTPYK-
Typoto (Aim, Methods, Results, Conclusions) nmoBHicTIo Biz-
MOBia€e yKpaiHo/poCiiicChKOMOBHI.

Kmouogi ciioBa. HeoGxinHo BKa3aTu KJIIOYOBi CJIOBa —
Big 3 po 10 pis iHOeKCyBaHHS CTATTi B MOLIYKOBUX CUCTE-
max. Ki11o4oBi cjioBa MOBHICTIO BifllIOBiIal0Th yKpaiHCbKOIO/
POCiICBKOIO Ta aHIJiICbKOI0 MOBOIO. /111 BUOOPY KITIOUOBUX
CJIiB aHIIiiChKOI0 BUKOPUCTOBYIOTh Te3aypyc HallioHanbHO1
MmenuyHoi 6i6mioreku CILA (Medical Subject Headings —
MeSH).

TekcT cTaTTi (yKpaiHCHKOIO 260 POCiiiChKOI MOBOIO)
CTPYKTYPOBaHUIA 3a pO3[iJlaMU: BCTYM (aKTyaJIbHICTh), META,
Martepiajv i MeToiu, pe3yJbTaTh, OOrOBOPEHHSI, BUCHOBKH.
Po3nin «O0roBopeHns» € 000B’I3KOBMM Ta MAa€ BKIIOYATH
3000-3500 3naKiB 0e3 npooOiiB.

Po3kpurta norenniiiiux KOHQIIKTIB iHTepecin

ABTOpU TMOBUHHI PO3KPUBATU BCi BiAHOCUHU a00 iH-
TepecH, siKi MOXYTb MaTH MPsIMUI a00 MOTEHUINHUI BIIUB
YU HAaTU yIepeIkXeHicTb B poOoTi. Xoua aBTOp, MOXJIUBO,
He BiluyBae, 1110 iCHYE SIKUI-HeOyab KOHQIIKT, PO3KPUTTS
BiIHOCHH i iHTepeciB 3a0e3meuye OiIblI MOBHUIM i Tpo3opuit
TpoIiec, M0 MPU3BOAUTH JO TOYHOI i 00’€KTUBHOI OLIHKYU
poboTu.

YcBinomieHHs1 peaibHOro abo nepeadayyBaHOro KOH-
GbIikTy iHTepeciB - 1€ MepcreKTUBa, Ha SIKYy MalTh MPaBo
yutayi. Lle He o3Hauae, 110 iHAHCOBI BITHOCUHMU 3 OpTraHi-
3alli€lo, sIKa CIIOHCOpYBaJja J0CIiIXKeHHsT a00 KOMIIEHcallilo,
OTpUMaHY 3a KOHCYJIbTAIliliHY pOOOTY € HETOPEYHUMH.

[Mpuknanu NOTeHUiMHUX KOHMIIKTIB iHTepeciB, sKi
npsiMo ab0 TOGIYHO TIOB’sI3aHi 3 JOCIIIKEHHSIM, MOXYTh
BKJTIOUATH, ajie He 0OMEXYIOThCSI HACTYITHUM:

e HaykoBi rpaHTu Big piHaHCOBUX areHTCTB (IIpOXaH-
HS HaJaTu JaHi Mpo CIIOHCOpa MOCTiIXKEHHS Ta HO-
Mep TPaHTY)

e ToHopapu 3a BUCTYIM Ha CUMIIO3iyMax

e  (dDiHaHcoOBa MiATPMMKA y4acTi B CUMITO3iymMax

e dinancoBa miATpMMKa OCBITHIX IMporpam

e 3aifHATICTb a00 KOHCYJIbTaIlii

¢ TliaTpuMka 3 60Ky CIIOHCOpa MPOEKTY

e [locana B KOHCYJIbTaTUBHI pani a00 pali TMPEeKTOPiB
a00 B iHIINMX BiTHOCWMHAX YIIPaBIiHHSI

e Kinbka diniii

e  @DiHaHCOBi BiZTHOCWHM, HANPUKIal, MailoOBY y4acTb
a0o iHBeCTULIiIHUI iHTEpec

e [lpaBa iHTeNeKTyaJllbHOI BJIAaCHOCTi (HampuKiIaid, ma-
TEHTHU, aBTOPCHKIi MTpaBa i pOsIITI BiJl TAKUX MPaB)

*  VrpumaHHS 4oJIOBiKa i / a0 miTel, IKi MOXYTb MaTh
diHaHcoBUI iHTEpeC A0 podboTH

Kpim Toro, ciig po3KpuBaTH iHTEPECH, 1110 BUXOASTH 3a
paMKu (piHaHCOBHMX iHTEepeciB i KoMmIeHcalii (HehiHaHCOBI
iHTepecu), sIKi MOXYTb OyTH BaxJIUBI 17151 yMTadiB. BoHu Mo-
KYTb BKJIIOYATH, ajie He 0OMEXYIOTbCS, 0COOUCTI BiTHOCUHU
ab0 KOHKYpYIoUi iHTepecu, psiMo abo oOiYHO OB’ A3aHi 3
LM JOCIIKEHHIM, a0o rnmpodeciitHi iHTepecu abo 0coOuCTi
TIepeKOHAHHS, SIKi MOXYTb BIUIMHYTHU Ha BaIlle TOCTiIKEHHS.

BinmoBimanbHuii aBTOp 30Mpae GopMu pO3KPUTTSI KOH-
¢maikTy iHTepeciB Bin ycix aBTopiB. B aBTOpCHKIil criBIparii,
JIe IOIyCKaloThes HOopMaTbHi YTOAW MPO MPEeaCTaBHUIITBO,
IIJISI BiAIIOBiMHOTO yYaCHUKA JOCUTD MiAnmucaT Gopmy po3-
KPUTTS Bil iMEHi BCiX aBTOPiB.

IIpuknaam po3kpurts indopmanii

Hocnimxenns pinancyBamocs X (rpaHt Ne X).

KoHuikT iHTepeciB: aBTOp A OTpUMaB IOCHiAHI rpaH-
TH Bin koMmnaHii A. ABTop B orpumaB roHopap morosigaya
Big koMmnanii X i Bojoxie akuissMu B komnaHii Y. Asrop C €
YJIEHOM KOMITeTY Z.

KoHbaikT iHTepeciB: aBTOpU 3asIBJISIIOTD, 1110 Y HUX HE-
Ma€ KOH()IIIKTY iHTepeciB.

Ilonsika. ABTOpY MOXYTh BUCJIOBUTHU IMOMASKY 0COOaM
Ta OopraHizauisiM, 110 CIIPUsIM IyOJiKalii cTaTTi, ajie He €
il aBTOpamu.

IndopMaliss mpo BHECOK KOXHOTO ydyacHuka (i oci0,
3a3HAaYEHUX Y po3aiJi “romsika™).

Ilpuxaaod: O.C. IBaHOB - KOHIEIIis Ta TU3aiH TOCITi-
mxeHHs1, .I1. TleTpoB - aHani3 oTpuMaHuX JaHUX, 0(OpM-
JICHH$I TEKCTY pOoOOTH.

ABtopu BucioboioTh noasky (IlpizBumie 1. B.) 3a
o¢hOpMIIEHHS iTIoCTpalliii.

Cmucok gitepatypu. Y 6ibiiorpadii (mpucrareiiHoMy
CIUCKY JliTepaTypu) KOXHE Kepeso 3a3HavyaloTbh 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru no odopm-
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JIEHHsI JiTepaTypHUX IXepesa 3a Vancouver style meTaibHO
MpeAcTaBleHO Ha caiTi XypHainy. Ilicasa KoxHOro mKepeaa
OBOB’SI3KOBHM € nomaBaHHs iHOro iHTEpHET aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BiaxnmpaBKOO aBTOPU MalOTh 3IiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

1. IlnariaTt. YkpaiHo Ta pocCiliChKOMOBHiI TEKCTH CTaT-
Ti epeBipsI0ThH HA TIJIariaT 3a TOMOMOTO0 TIpOrpamMu
eTXT Antumnnaruar https://www.etxt.ru/antiplagiat,
III0 € HEOOXiTHOIO YMOBOIO IJIs Ilepenadi CTaTTi IS
MOJAJBIIOr0 pelieH3yBaHHsA. PiBeHb iHAMBiTyab-
HOCTi TOCTiIKeHHST Ma€ OyTH He Huxkuuit 80%.
HaykoBuii cTub BUKJIaAeHHS MaTepiany.

3. TaBrtoJOrito — MOBTOPIOBAaHHS Y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdesib-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MpPOCTO CIPUIi-
MaTHCs, He OyTU MepeoOTsKeHUM abpeBiaTypaMiu,
CIIeLiaJIbHOI0 BY3bKOIPOMIIbHOIO TEPMiHOJOTIEI0
abo Takolo, 110 He HaOyja MiXKHapOIHOI aJarlTallii.
PeyeHHs1 MalOTh OYTU IPOCTUMMU, JIJAKOHIYHUMM i HE-
CTH 3aBEPIICHUI 3MICT.

5. KinbKicTh mocuaaHb Ha CTaTTi Ta HAyKOBi MaTepiaiu
3 imeHTudikaropom DOI (He meHn1ie 80 %).

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKM, 1110 HAMYACTIIIE BUHUKIOTh
Y IHOJAHUX PYKOIINCAX:

1. BuKOpHCTOBYIOTH y pEUEHHSIX «3aliBi» CJIOBa i BUpa-
31. Ycbhoro 3aiiBoro Tpeda ynukatu. Kepyiitecs mpa-
BUJIOM: «SIKIIIO CJIOBO 3 pEYEHHSI MOXHA BUKUHYTHU
i IpU LIbOMY 3MiCT He BTpPa4eHO — CJIOBO Tpeba BH-
KuHYyTU». Lle caMe cTocyeThes i OinbIIMX 32 00CsTOM
¢parMeHTiB TEeKCTYy.

2. He BipHO BKa3yoTb onuHU1li BUMipy. CUCTeMHi o~
Huii BuMipy cuctemu Cl HaBomsTh 6€3 Kpanku (M, T,
ra, Mojb), a HeCTaHAapPTU30BaHi OMMHUIII — 3a CKO-
POYEHHSIMU.

3. Tpeba po3pi3HATU CUMBOJIU «—», «—» Ta «-». [lepiuit
i3 HUX Y pyKOMnucax He BUKOPUCTOBYIOTb.

4. DBinblIicTh PEIaKTOPCHKUX MPABOK OOYMOBJICHI HEBi-
PHUM BXUBAHHSIM CJIiB «B», «y», «i», «Ta», «3», «i3», «3i».

5. VY crarrsgx He BUKOPUCTOBYIOTh BUPAa3U «Ha MPOTSI-
3i» — 3aMIiHSIEMO <«IIPOTSTOM», «HAWOUIBII MOTYX-
HU» — «HAUTIOTYXHIIINN» , «IIpU» — «y pas3i» i T. II.

6. 3aiiBe BUKOpPUCTAHHS CclIoBa «O0yn0». Tpeba yHUKATH
clioBa «Oyyo»: 6e3 HbOro, 3a3BUYail, 3MiCT peyeHHSs
He 3MiHUTbCS.

7. CKOpOYEHHSI HayKOBUX TEPMiHiB Y CTaTTi Tpeba 3Bec-
TH 10 MiHIMyMy.

8. HasBu Tabnuib i pUCYHKIB (Ta MPUMITKM [0 HHUX)
MMOBUHHI OyTH «BUWYePIHUMU». YUTauy He MOBUHEH
IIOJATKOBO MepeunTyBaTH «Marepiaj i MeToIu qOCi-
IIXXeHb» 200 Ha3By po0OOTH, 1100 po3idpaTHUCs y 3MiCTi
TaOJIMIIi Y1 PUCYHKA.

9. CratrTi HalyacTille BiIXWUJSIOThCSl PEAKOJIETIE0 ye-
pe3 BilCYTHICTh CTAaTUCTUYHOTO OMpAallOBaHHS Tep-
BUHHUX JaHUX (3arajibHi BAMOTH 10 (axoBUX ITyOJTi-
Kallii1).

10. He pexoMeHI0BaHO BXXMBAaTX B TEKCTi MaCUBHMI 3a-

JIOT: «IIpO0H BilOMpaTUCs», 3aMiCTh IIbOTO — «IIPOOK

BigOMpanu»; «I0CHiIXKEHHS 30iCHIOBAIUCS» — «J10-

CITiIXEeHHS 3IiACHIIN.

11. fxio BUHMKAOTh MUTAHHS II0A0 OGOPMICHHS 4K
MpeacTaBJIeHHs NEBHUX JaHUX Y CTATTi — MOXHa Opa-
TH 3pa30K OCTAaHHLOTO HOMEPY XypHay.

12. BincyTHS MOXIUMBICTHD pemaryBaHHS PUCYHKiB, Ta-
Oomuni, dopmyis, HaBeAeHUX y poboti. HeoOximHo
HaJgaTv pemakliiili 3MOry iX pemaryBaTu, TOOTO HE BU-
KOPUCTOBYBAaTU HECTAHAAPTHI MPOrpaMu.
Crartri, opopmiieni 0e3 momepKaHHA NMPABUJI He MPH-
iiMaOTbCS, aBTOPAM He MOBEPTAIOTHCA.

Y pasi HeraTUBHOI HAyYKOBOI peneH3ii, CTaTTi He my-
OJIIKYIOTbCS, ABTOPAM €J1. MOUITOI) HAJCUJIAETHCS BilryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIAM

Marepiajaom.
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CONGRATULATIONS TO THE RECIPIENTS
OF THE 2021 ISN PIONEER AWARDS

Professor Mykola Kolesnyk has been director
of the Institute of Nephrology of the National
Academy of Medical Sciences of Ukraine since
2001 and the chief coordinator of the National
CKD Register (URDS) since 2002.

He is president of the Association of
Nephrologists of the Newly Independent
States (Ukraine, Russia, Moldova, Georgia,
Kazakhstan, Uzbekistan, Kyrgyzstan, Belarus)
and the Ukrainian Association of Nephrologists
and Kidney Transplant Specialists.

Dr. Kolesnyk initiated the Ukrainian Journal of
Nephrology and Dialysis, of which he is editor-
in-chief. He has published handbooks and
guidance materials, authored and co-authored
485 scientific papers and 21 monographs.
Many practicing Ukrainian nephrologists are
his former students and residents.

Dr. Kolesnyk participated extensively in ISN’s
work through several ISN committees, most
recently on the NIS and Russia Regional Board
and CME Commiittee.

4 /
l.-;va_N-#_T »

VIVEKANAND JHA
IEM PRESIDENT

IS PRESENTED TO

MWykola Kplesnyk

FOR HIS OUTSTANDING AND PIONEERING CONTRIBUTIONS
TO THE DEVELOPMENT OF NEFHROLOGY IN NIS AND RUSSIA
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