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Abstract. Zinner Syndrome (ZS) is a rare congenital malformation characterized by a triad
of unilateral renal agenesis, ipsilateral seminal vesicle cyst, and ejaculatory duct obstruction.
Typically discovered incidentally in the second to fourth decades of life, it presents with varied
symptoms, including lower urinary tract symptoms, painful ejaculation, hemospermia, perineal
pain, and infertility in 45% of cases.

This article describes the case of ZS, highlighting the diagnostic and management approaches.
Diagnosis relies on imaging techniques: ultrasound for initial assessment, computed tomography
(CT) for detailed anatomical information and magnetic resonance imaging (MRI) as the gold
standard for its superior soft-tissue contrast. Treatment depends on symptom severity and cyst
size, ranging from conservative management for asymptomatic patients to surgical intervention
for symptomatic cases. The primary surgical treatment involves the removal of the seminal
vesicle cysts, which can effectively relieve symptoms such as pain, urinary discomfort, and
ejaculatory dysfunction, thereby significantly enhancing the patient’s quality of life. Minimally
invasive laparoscopic or robotic surgery is preferred for its reduced morbidity and shorter
recovery time. Infertility management includes surgical relief of ejaculatory duct obstruction and
assisted reproductive technologies when necessary. Regular follow-up is essential for monitoring
recurrences. Future research should focus on long-term outcomes and standardized management
protocols to improve patient quality of life.

Keywords: Zinner syndrome, renal agenesis, seminal vesicle cyst, ejaculatory duct obstruction,
infertility.
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Miress Bpito Jlanua, Jlyic Kamnoc Iinbeiipy

Po3sraaka cungpomy IlinHepa: anaJii3 yHiKaJabHOTO
KJiHIYHOTO CIIOCTEPEeKEHHS

Kninika Can-Xoce, LlentpanbHa JlicaboHChKa JTiKapHS Ta YHiBEpCUTETCHKUIA LIEHTP,
Jlicabon, [TopTtyraist

Pestome. Cunopom Illinnepa (C3) — uye piokicna 8podoicena 6ada po3gumky, AKa XapaKmepuzyemocs mpiadoio
00HOCMOPOHHBOI aeene3ii HUPOK, Kicmor cim’aHoeo nyxupys ma oocmpykuyii cim’aeusionoi npomoku. C3, sk npasu-
110, 0iaeHOCMYEMbCA 8UNAOKOBO HA OpY20MYy-4emaeepmomy 0ecamuAimmsax ICUmms ma nPoseAAEMbCsl Pi3HOMAHIMHUMU
cUMnMoOMamu, makumu SK Oinb nio uac eskyaayii, ecemocnepmis, 6ine y npomedxcuni ma 6e3nnioos y 45% eunadkis.

11la poboma onucye eunadox 3C, eucgimarorouu nioxodu do diaenocmuxu ma aikyeauHs. Aiaenocmuka rpynmy-
E€MbC HA Memooax izyanizayii: yrempaseykoge 00CcaiodceHHs 045 iHiiaabHoi oyinku, komn romepHa momoepagis (KT)
ons demanvhoi ingpopmayii ma maeHimuo-pe3onancua momoepaghis (MPT) y axocmi 3010moeo cmandapmy diazHocuku.
JlikysauHs 3anexcums 8i0 MANCKOCMI CUMNMOMIG | po3Mipy Kicmu, NOYUHAIO4U 8i0 KOHCep8amueHo20 NiKy8aHHs be3-
CUMNMOMHUX NAUIEHMIB | 3aKIHYYIOUU XIDYPIMHUM 6MPYUAHHAM Y CUMRMOMamuyHux eunaokax. Ilepeunne xipypeiune
AiKy8aHHs nepedbavae uOAneHHs KiCMU CiM AHO20 NYXUPUs, W0 Modce e(peKmUEHO noaeculumy maki CUMRMOMU, K
0inb, duckomgopm nid yac cevosunycKkanti ma OUCHYHKUYII0 esKYAAYii ma 3HA4YHO NOKPAUYE AKICMb JCUMms nayienma.
Ilepesaza siddaemobcsa MiHIMANbHO IHBA3UGHII AANAPOCKONIUHII a0 poOOMU308aHill Xipypeii 3a805KU KOPOMKOMY 4acCy
8i0Ho6AeHHA. JliKyeaHHs Oe3naidos ekawouae XipypeiuHe YCYHeHHs 00CmpYKyii cim’16usionoi npomoku ma 0OnOMidCHI
penpodyKmueHi mexHoaoeii 3a Heobxionocmi. s MoHimopuHey peutiougie HeobxioHe pezyasapHe cnocmepedcenHs. Maii-
6ymHi docaiodceH s NOGUHHI 30cepedumucs Ha 00820CMPOKOBUX Pe3yAbmMamax i cmanoapmu308aHux NPOMoKoAax Aiky-

BaHHS 051 NOKpaujeHHs aKkocmi scumms nayicumie 3 C3.

KaouoBi cioBa: cunopom ILlinnepa, azenesis Hupok, Kicma cim aH020 nyxupus, 06CmpyKuyis cim’18ugionoi npo-

moku, 6e3nnioos.

Introduction. ZS is a rare condition associated
with an embryological anomaly that develops in the dis-
tal portion of the mesonephric (Wolffian) duct between
the 4th and 13th week of gestation. It is characterized by
a triad that includes unilateral renal agenesis with ob-
struction of the ejaculatory duct and ipsilateral seminal
vesicle cyst.

The clinical presentation is varied and often non-
specific, which contributes to its frequent misdiagnosis.
Common symptoms include lower urinary tract symp-
toms, hematuria, hemospermia, perineal pain, recur-
rent infections and pain during ejaculation. Infertility
is a significant concern in ZS, affecting approximately
45% of patients. This is primarily due to the obstruc-
tion of the ejaculatory duct, which leads to azoospermia
and reduced semen volume [1]. ZS is usually discovered
incidentally between the second and fourth decades of
life, a period of greater sexual and reproductive activity.

In terms of prevalence, fewer than 200 cases of this
malformation have been documented in the literature,
underscoring its rarity and the importance of awareness
among clinicians to avoid misdiagnosis [2, 3].

Joao Ferreira Guerra:
joaoguerra93@gmail.com

This case report aims to provide a detailed account
of a patient with ZS, contributing to the limited litera-
ture on this condition and offering insights into man-
agement and long-term follow-up.

Clinical case. A 29-year-old man, followed in Ne-
phrology consultation for chronic kidney disease due
to renal agenesis, was referred to the Urology consul-
tation in 2021 due to perineal pain for a few months,
aggravated by ejaculation. He also reported polyuria
and a feeling of incomplete bladder emptying. On
physical examination, a tense prostate with discom-
fort to the touch was noted, without other significant
changes. Laboratory tests revealed a serum creatinine of
1.4 mg/dL and an estimated glomerular filtration rate
(eGFR) of 45 mL/min/1.73 m2, consistent with stage
3 chronic kidney disease, with no other abnormalities
noted. An ultrasound was requested which revealed a
cystic structure next to the bladder floor, suggesting a
diverticulum vs seminal vesicle cyst.

He then underwent an MRI where it stands out:
“Right kidney not visualized due to agenesis. Cystic
dilation of the right seminal vesicle. Concomitantly,
dilation of the right vas deferens is verified. Spontane-
ous T1 hyperintensity content is observed at the level of
the right vas deferens (up to the epididymis region) and
seminal vesicle (including cyst) due to probable high
protein content. Normal-sized prostate (14 cc), with
peripheral signal heterogeneity highlighting a diffuse
T2 hypointensity area on the right with arterial hyper-
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enhancement, without apparent washout, of probable
inflammatory nature” (Fig. 1 and 2). Subsequently, a
spermogram was requested with evidence of azoosper-
mia.

Fig. 1. Coronal T2-weighted MRI Demonstrating absent
right kidney. This coronal T2-weighted MRI scan shows the
absence of the right kidney (indicated by the red circle),

a key feature of Zinner syndrome. The left kidney appears
normal. The absence of the right kidney and associated
findings provide critical information for diagnosing
this rare congenital anomaly.

Then, the patient underwent a robotic semi-
nal vesicle excision at our center, performed using a
da Vinci XI surgical system via a transperitoneal ap-
proach (Fig. 3).

Fig. 3. Intraoperative image of resected seminal vesicle.
This intraoperative image, taken during a robotic-assisted
laparoscopic surgery using the da Vinci XI surgical system,
shows the resected right seminal vesicle. The procedure
allowed for precise dissection and removal with minimal
invasiveness, highlighting the effectiveness of robotic-assisted
surgery in managing complex urogenital anomalies.

This technique provides enhanced precision and
control and it’s particularly useful for delicate dissec-
tions in the deep pelvic region where the seminal vesi-
cles are located.

The postoperative period was uneventful and since
the surgery, he has been completely asymptomatic. The
patient is scheduled for regular follow-ups every six
months. These visits include clinical evaluation, kidney
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Fig. 2. Coronal T2-weighted MRI demonstrating cystic
dilation of the right seminal vesicle. This coronal
T2-weighted MRI scan shows a hyperintense cystic dilation of
the right seminal vesicle (indicated by the red arrow).

The high signal intensity of the cyst is characteristic of fluid-
filled structures, confirming the diagnosis
of Zinner Syndrome.

function tests, and imaging with ultrasound to monitor
for potential recurrences or complications.

Discussion. ZS is a rare congenital malformation
that involves a triad of unilateral renal agenesis, ipsi-
lateral seminal vesicle cyst and ejaculatory duct ob-
struction. This condition arises from an embryological
anomaly occurring between the 4th and 13th weeks
of gestation when the mesonephric (Wolffian) duct
fails to develop properly. During this critical period,
the mesonephric ducts, initially paired structures run-
ning along the embryo’s length, begin to differentiate
into the reproductive and urinary structures, but in ZS
there is a failure in the migration of the distal portion
of the mesonephric duct, impeding the proper forma-
tion of the ureteric bud. As a consequence, the role
of the ureteric bud in differentiating the metanephric
blastema is disturbed, which leads to unilateral renal
agenesis and atresia of the ipsilateral ejaculatory duct.
The gonad continues to develop and insufficient drain-
age of the seminal fluid results in the cystic structure
of the seminal vesicle. Although initially asymptomatic,
ZS typically manifests clinically during the second to
fourth decades of life, coinciding with peak sexual and
reproductive activity [1, 3, 4].

Patients with ZS are often asymptomatic until
adulthood. When symptomatic, they present with a
variety of genitourinary complaints, which can signifi-
cantly impact their quality of life. The most prevalent
symptoms include lower urinary tract symptoms such
as dysuria, pollakiuria and urgency. These symptoms
are attributed to the obstructive nature of the seminal
vesicle cysts and their effect on adjacent structures [5,
6]. Additionally, patients may experience perineal pain,
often exacerbated by ejaculation, which can radiate to

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (83) 2024
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the scrotum and is usually due to cystic expansion and
pressure on surrounding tissues [5, 7]. Painful ejacu-
lation and hematospermia are indicative of ejaculatory
duct obstruction and seminal vesicle involvement [1,
7]. A significant concern for patients with ZS is infertil-
ity, affecting approximately 45% of patients, primarily
due to ejaculatory duct obstruction leading to azoosper-
mia. This issue often becomes apparent during the re-
productive years, underscoring the syndrome’s impact
on fertility [3, 8].

The diagnosis of ZS relies heavily on imaging tech-
niques that provide detailed anatomical visualization.
The preferred imaging modalities include ultrasound,
CT and MRI. Ultrasound is often the initial imaging
modality used, capable of revealing the absence of a
kidney and identifying cystic structures in the pelvis,
typically showing a well-defined anechoic (fluid-filled)
structure adjacent to the bladder [4, 6]. CT scans offer
more detailed anatomical information compared to ul-
trasound, confirming renal agenesis and delineating the
size and extent of seminal vesicle cysts. CT is particu-
larly useful in distinguishing these cysts from other pel-
vic masses [2, 7]. MRI is considered the gold standard
for diagnosing ZS due to its superior soft-tissue contrast
and multiplanar imaging capabilities. Typical MRI
findings include hyperintense signals on T1-weighted
images and hypointense signals on T2-weighted imag-
es, indicative of the cystic nature of the seminal vesicle
lesions. MRI also provides excellent visualization of the
relationship between the cysts and surrounding pelvic
structures [3, 5, 7].

The management of ZS is guided by the severity
of symptoms and the size of the seminal vesicle cysts.
Treatment options range from conservative manage-
ment for asymptomatic or mildly symptomatic pa-
tients to surgical interventions for those with signifi-
cant symptoms. For asymptomatic patients or those
with small cysts (less than 2.5 cm), conservative man-
agement with regular monitoring and periodic follow-
ups is recommended. Antibiotic therapy may be pre-
scribed to manage infections, and alpha-blockers can
be used to alleviate lower urinary tract symptoms [6,
9]. Symptomatic patients or those with larger cysts
(greater than 3 cm) often require surgical intervention.
Surgical options include transrectal or transperineal
cyst aspiration and drainage, which are minimally in-
vasive procedures that can provide temporary relief by
reducing the size of the cysts. However, these methods
are associated with a high risk of recurrence and po-
tential complications such as infection [4, 9]. Laparo-
scopic or robotic surgery, specifically vesiculectomy,
is often preferred due to its minimally invasive nature,
reduced morbidity and shorter hospital stays. These
procedures effectively relieve symptoms and prevent
recurrence [7, 9]. Open surgical resection is reserved
for cases where laparoscopic methods are not feasible.
Although open surgery provides definitive treatment,
it comes with higher risks of complications and longer
recovery times [3, 6].

Infertility is a significant concern for patients with
ZS, with nearly half of the patients affected. The ob-
struction of the ejaculatory duct leads to issues such
as azoospermia, oligospermia and reduced semen vol-
ume. The underlying pathogenesis of azoospermia is
not yet fully understood, but two possible scenarios are
described in the literature: one conceivable assump-
tion is that unilateral testicular obstruction may cause
antisperm antibody production, resulting in infertility
despite the unobstructed contralateral testis; another
theory proposed is that, due to long-lasting obstruction,
reactive oxygen species may mediate reproductive tox-
icity, thus reducing the sperm count by germ cell apop-
tosis. Despite that, the management strategies for infer-
tility include surgical intervention, such as transurethral
unroofing of seminal vesicle cysts, which can relieve the
obstruction and improve semen quality. In some cases,
re-unroofing may be necessary to ensure patency of
the ejaculatory ducts. For patients who do not achieve
satisfactory results with surgical intervention, assisted
reproductive technologies, including in vitro fertiliza-
tion and intracytoplasmic sperm injection can be con-
sidered. These techniques bypass the obstructive lesions
and facilitate conception [3].

Though rare, ZS presents distinct clinical and im-
aging features that facilitate its diagnosis. The manage-
ment ranges from conservative approaches to surgical
interventions based on symptom severity and cyst size.
Regular follow-up is essential for monitoring and man-
aging potential recurrences. Future research should fo-
cus on long-term outcomes of various treatment mo-
dalities and the development of standardized manage-
ment protocols to enhance patient quality of life.

Conclusions. ZS, although rare, can be detected in
adult men who present nonspecific symptoms such as
dysuria, infertility, perineal pain and complaints related
to ejaculation. Imaging methods play a crucial role in
diagnosis, with MRI being the gold standard in charac-
terizing the changes that congregate in this triad.

Future research efforts should aim at understand-
ing the long-term prognosis of ZS and developing stan-
dardized treatment protocols to enhance the quality of
life for affected individuals.
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Abstract. Systemic lupus erythematosus (SLE) is an autoimmune disease that often
involves lupus nephritis, affecting the kidneys. A severe and rare complication of SLE is
diffuse alveolar hemorrhage. When both conditions occur together in a young male, the
prognosis is generally poor. Managing SLE effectively requires strong immunosuppression,
but despite the availability of new immunosuppressive agents, treating lupus nephritis
remains challenging. Many patients do not achieve complete remission with conventional
treatments, highlighting the need for better therapeutic strategies. Research indicates that
targeting multiple components of the immune system can be more effective for patients who
do not respond to standard treatments, leading to the adoption of multitarget therapy in
lupus nephritis.

We present a case report of a young male with biopsy-proven Class IV lupus nephritis and
diffuse alveolar hemorrhage who did not respond well to conventional treatments but showed
improvement with a multitargeted freatment regimen.

Key words: lupus nephritis, diffuse alveolar hemorrhage, multitarget therapy, tacrolimus,
mycophenolate mofetil.
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Tannympi Apitakyny Bagpinar!, Hasansin ITatak?, Ceoin /Ixkon Tamnau!, Innipa I'ynacekapau3

JInnema BoBYakoBOro Hepury: piaKicHMI BUNIAAOK AU(Y3HOro ajJbBe0JISIPHOTO
KPOBOBWJIMBY Ta Oro My/JIbTUTAPreTHOTO JIiKyBaHHS

IBiguin pecniiparopHoi meauuuuu, [HcTutyT MeauuHux Hayk [Tonaiveppi, [Tonaiueppi, [nais
2Binnin Hedpooril Beeinpilicbkoro iHCTUTYTY MennaHUX HayK, baringa, [Tenmxa6, Innia
3Bignin natosnorii, [HcTuTyT MeanuHux Hayk [Tonniveppi, [Tonniveppi, Inaisa

Pestome. Cucmemnuii uepeonuii 6osuax (CYB) — ue aymoimyHHe 3aX60pH68AHHA, SKe YACMO CYNPO800NCYEMb-
cs1 ypasiceHHAM HUpokK. Ju@y3nuil anbeeotsapHull KpoBoBUAUS € 8ANCKUM MAa PIOKICHUM pecnipamopHum YCKAAOHEeHHAM
CUYB. Y pas3i pozeumky oughy3nHoeo anb8eonspHoeo KpogosUuAUsy y NauieHma 3 6084aK08UM He@hpumom 40108i4oi cmami,
npoeHos, sk npasuno, Heecamusnuil. Jlikysanus C4B eumaeac egpexmusnoi imyHocynpecii, anre, He3eaxcarouu Ha npozpec
6 imyHocynpecii, AiKy8aHHs 8064AK068020 HedpUMY 3AIUUAEMbCS CKAAOHUM. baeamo nauienmis He docsearomsb NOBHOT
pemicii 3a 00nomoeor0 iCHYIUUX Memo0ie NIKYBAHHS, W0 6UMAAE Kpaujux mepanesmuvnux cmpameeiii. OcmanHi 00-
criddcenHs deMOHCMpPYOmb eeKkmusHicmy Myabmumapeemuoi mepanii y nayicumie, ki He 8i0nogioaroms Ha CMAaH-
dapmHe NiKY8AHHS.

Il poboma demoHcmpye KAiHIUHUL 8UNAOOK OUGDY3HO20 ANbBEONAPHO20 KPOBOBUAUBY Y U0N08IKA 3 808UAKOBUM
Hegppumom 1V kaacy, niomeepoicenoeo 6ionciero HUPKU, SKULL He 8I0N08i6 HANeHCHUM YUHOM HA CMAHOapmHe AIKY8aHHs,
ane npoo0eMoOHCMPY8Aas NOKPAUEHHS 3a 3ACMOCYBAHHS MYAbMUMAapeemHoi cxemu NiKY8aHHS.

KnrouoBi ciioBa: sosuarosuii Hegppum, Oughy3nuil anbeeosapHili KpOGOGUAUS, MYAbMUMADeMHA Mepanis, ma-
Kpoaimyc, mikogpernosramy mopemua.

Introduction. Systemic lupus erythematosus eral ground-glass opacities with thickening of the inter-
(SLE) is an autoimmune disease that can affect mul- lobar septa, consistent with diffuse alveolar hemorrhage
tiple organ systems, most commonly presenting as lu- (DAH) (Fig. 1).
pus nephritis (LN) in the kidneys [1]. Diffuse alveolar
hemorrhage (DAH) is a rare and serious complication
of SLE, predominantly affecting females [2]. Conven-
tional treatments for SLE with LN include glucocorti-
coids combined with mycophenolate mofetil (MMF) or
cyclophosphamide [3]. However, some patients do not
respond to these standard treatments and are considered
refractory. Due to the essential role of immunosuppres-
sion in managing the disease, multitarget therapy with
tacrolimus has shown clinical improvement in patients
who do not respond adequately to conventional immu-
nosuppressive therapy [4].

We present a rare case of a young male with Class
IV LN and DAH who exhibited a heterogeneous re-
sponse to immunosuppression across different organ
systems. Achieving disease remission required a multi-
target regimen with tacrolimus, MMEF, and high-dose
glucocorticoids. Fig. 1. High-resolution computed tomography (HRCT)

Case report. A 22-year-old male was admitted of the thorax, performed in the supine position,
with a gradual onset of oliguria, shortness of breath, and showing_bilateral diffuse anq scattered areas of ground-glass
coughing up blood, which worsened over the course of opacities predominantly in the dependent lung fields,

o . o with areas of interlobar septal thickening suggestive
a week. Initial arterial blood gas analysis indicated hy- of diffuse alveolar hemorrhage.
poxemia. Chest imaging at presentation showed bilat-

Laboratory investigations revealed normocytic
normochromic anemia, deranged kidney function tests,

Thannushree Aritakulu Badrinath: proteinuria, and microscopic hematuria. The progress
. of important parameters on the day of admission and
thannu23@gmail.com during the course of treatment is shown in Table 1.
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Table 1
Laboratory data during the disease course
LAB PARAMETERS DAY - 0* DAY — 14** DAY — 22*** DAY — 90****

Haemoglobin (g/dL) 9.8 9.6 9.0 9.2
MCH (pg) 28.5 29 27.9 30.2
MCHC (g/dL) 32.5 33 34.6 33.5
'}(J)rci:rrl:alt)irr?itﬁfi:nratio 2.34 1.24 0.96 0.42
Creatinine (mg/dL) 2.8 1.3 1.0 0.6
Blood Urea (mg/dL) 98 54 45 22

eGFR (mL/min/1.73 m?) 32 80 109 140

*  On the day of hospital admission. ** Day 14 — During the course of MMF and steroids. *** Day 22 — During relapse of
symptoms of DAH requiring hospital re-admission. **** Day 90 — During follow-up while the patient was on multitargeted
therapy.

Abbreviations: MCH - mean corpuscular hemoglobin; MCHC - mean corpuscular hemoglobin concentration; eGFR - estimated
glomerular filtration rate.

The ANA test showed a speckled pattern of im- diagnosis. Therefore, a complete ANA profile was con-
munofluorescence. Both C-ANCA and P-ANCA were ducted, which was positive for mixed connective tissue
negative, making Wegener’s granulomatosis an unlikely  disorder, as shown in Table 2.

Table 2
Complete ANA profile by immunoblot assay
Tislt\&e:tclll'fl[::i(;)n Observed value Disease association
Mi-2 negative POLYMYOSITIS, DERMATOMYOSITIS
Ku ST ped SLE, SJOGREN’S SYNDROME,
SCLERODERMA, MYOSITIS, MCTD
Sm / RNP strong positive MCTD, SHARP SYNDROME
Sm strong positive SLE
SSA strong positive SJIOGREN’S SYNDROME
Ro 52kD strong positive SJIOGREN’S SYNDROME
SSB negative SJIOGREN’S SYNDROME, SLE
Scl— 70 strong positive SYSTEMIC SCLEROSIS
PM Scl 100 negative OVERLAP SYNDROME
Jo—1 negative POLYMYOSITIS
CENP —-A/B negative CREST SYNDROME
PCNA negative SLE
dsDNA negative SLE
Nucleosome negative SLE
Histones negative DRUG INDUCED LUPUS, RHEUMATOID
ARTHRITIS
Ribosome PO strong positive SLE
AMA M2 weak positive PRIMARY BILIARY CIRRHOSIS

Abbreviations: Sm — smith; RNP — ribonucleoprotein; SSA - Sjogren’s syndrome-related antigen A; SSB - Sjogren’s syndrome-
related antigen B; Scl -70 - scleroderma 70; PM-Scl - polymyositis scleroderma; CENP -A/B - centromere protein
A and B; PCNA - proliferating cell nuclear antigen; dsDNA - double-stranded DNA; AMA - M2 anti mitochondrial
antibody M2; SLE - systemic lupus erythematosus;, MCTD - mixed connective tissue disorder.
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Based on the findings, a kidney biopsy was per-
formed, revealing 22 glomeruli. Out of these, 19 glom-
eruli exhibited endocapillary hypercellularity (in over
50% of the glomeruli) with neutrophilic infiltrate and
karyorrhexis. Seven glomeruli had hyaline deposits,
some showed mild mesangial expansion with or without
mesangial proliferation, and the remaining three ap-
peared histologically normal. There was also mild in-
terstitial fibrosis and tubular atrophy affecting 20-24%

of the sampled cortex. Direct immunofluorescence
showed a full house pattern with granular positivity
along the glomerular capillary wall and mesangium:
IgG 3+, IgM 1-2+, IgA 1-2+, C3 2-3+, Clq 2-3+,
Kappa light chain 2-3+, and Lambda light chain 3+.
Histopathological, clinical, biochemical (low C3 and
C4 levels), and serological findings suggest Class IV -
diffuse lupus nephritis (Fig. 2).

Fig. 2. Kidney biopsy results. A) H&E stain (400x) shows a glomerulus with endocapillary hypercellularity and neutrophilic
infiltrate. B) IgG: 3+ C) C3: 2-3+ D) Clq: 2-3+ E) Kappa light chain: 2-3+ F) Lambda light chain: 3+

A diagnostic fibreoptic bronchoscopy
was performed, and the bronchoalveolar
lavage fluid cytology from both the right
and left lungs showed similar findings.
Both smears were cellular, consisting of
increased alveolar macrophages, hemo-
siderin-laden macrophages, a few benign
and reactive bronchial epithelial cells, oc-
casional mature squamous epithelial cells,
and a few acute and chronic inflammatory
cells in a hemorrhagic background. Pearl
stain showed 60%-65% hemosiderin-laden :
macrophages, suggestive of diffuse alveolar rar
hemorrhage (Fig. 3). 0

A -
ey
'll.‘

Fig. 3. Hemosiderin-laden macrophages observed in bronchoalveolar

lavage fluid cytology (Pearl’s stain, 400x).
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Although the patient demonstrated strong sero-
logical evidence of a mixed connective tissue disorder
(MCTD) on the ENA profile, he did not show typical
clinical signs and symptoms of MCTD. This highlights
the importance of regular follow-up to screen for po-
tential future manifestations of MCTD. With a working
diagnosis of Class IV lupus nephritis (LN) presenting
with diffuse alveolar hemorrhage (DAH), the patient
was started on pulse steroid therapy (500 mg IV once
daily) for three days, followed by oral glucocorticoids (1
mg/kg). Mycophenolate mofetil (MMF, 720 mg twice
daily) was then added to the treatment regimen. The
patient improved symptomatically and was discharged
after 14 days on MMF and oral prednisolone.

On Day 22 of follow-up post-discharge, while the
patient was compliant with MMF and tapering doses of
steroids, he developed hemoptysis, indicating a clinical
and radiological worsening of DAH. He was readmitted
and restarted on pulse steroid therapy and switched to
oral glucocorticoids. Although there was a symptomatic
improvement on pulse steroid therapy, symptoms of
DAH relapsed within two days after switching to oral
glucocorticoids. Despite adherence to conventional
immunosuppressive treatment with MMF and oral ste-
roids, the patient showed a heterogeneous response:
worsening DAH but improved kidney function tests
(see Table 2).

Given this, a diagnosis of Class IV LN with DAH
not adequately responding to conventional treatments
was confirmed. Consequently, the patient was started
on a multitargeted therapy regimen, including tacroli-
mus (4 mg/day), MMF (720 mg twice daily), hydroxy-
chloroquine (300 mg/day), and prednisolone (60 mg/
day). Prednisolone was tapered by 10 mg/day every two
weeks to a maintenance dose of 10 mg/day over three
months. The patient had an uneventful follow-up at
three months post-initiation of multitargeted therapy.

Discussion. SLE predominantly affects young
women, with a male-to-female ratio of 1:9. LN has a
mortality rate ranging from 30% to 50% [1]. Diffuse al-
veolar hemorrhage (DAH), although rare, has a mortal-
ity rate of 60% to 80% and occurs in 1% to 5% of SLE
cases [2]. Characterized by blood in the alveoli, DAH
can result from autoimmune disorders like SLE, vas-
culitides, infections, drug reactions, and lung injuries.
Symptoms include hemoptysis, dyspnea, and hypox-
emia, and diagnosis involves clinical evaluation, imag-
ing, bronchoscopy, and histopathology [3].

A and T cell activation drives inflammation and cy-
tokine production in SLE, highlighting the importance
of immune suppression in patient management. Multi-
target therapy, which combines steroids, mycopheno-
late mofetil (MMF), and tacrolimus, is recommended
for refractory cases to enhance efficacy and minimize
side effects [4]. Plasmapheresis may be considered for
severe DAH that does not respond to high-dose steroid
therapy in SLE.

In our study, DAH responded to high-dose meth-
ylprednisolone but remained unresponsive to conven-

tional steroid doses. This may be attributed to increased
expression of P-glycoprotein (P-gp) within lung in-
flammatory cells. P-gp, encoded by the multidrug re-
sistance 1 (MDR-1) gene, mediates drug resistance and
affects intracellular corticosteroid levels [5]. Research
indicates that elevated P-gp expression in peripheral
blood lymphocytes correlates with reduced corticoste-
roid responsiveness in SLE [5]. Inhibiting P-gp could
enhance intracellular drug concentrations [5]. Tacroli-
mus, a calcineurin inhibitor, not only inhibits P-gp but
also suppresses T cell activation and antibody produc-
tion by inhibiting T cell-dependent B cell activation,
contributing to its efficacy in autoimmune conditions
[5, 6].

To the best of our knowledge, this is the first study
to report differing responses to immunosuppression
across two organ systems in SLE. Pulmonary involve-
ment necessitated pulse steroid therapy and multitar-
geted immunosuppression, while kidney improvement
was seen with glucocorticoids and MMF. This variabil-
ity underscores the complex factors influencing drug
efficacy. Despite our insights, limitations include the
lack of data on P-gp expression and tacrolimus effects,
which warrants further investigation into their mecha-
nisms.

Conclusions. Our case report underscores the ef-
fectiveness of a multitargeted regimen in achieving re-
mission for a patient with Class IV lupus nephritis com-
plicated by diffuse alveolar hemorrhage, who exhibited
varying responses to immunosuppression across differ-
ent organ systems. Effective management requires con-
sideration of organ-specific factors, patient variability,
and careful monitoring of drug levels. The multitargeted
treatment approach enables the selection of optimized
immunosuppression for individuals who do not respond
adequately to conventional therapies.
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Abstract. The effectiveness of various hemodiafiltration (HDF) modes in removing different
toxins is not fully understood. The present study aimed to compare the efficacy of manual
mixed online HDF with pre-dilution online HDF, post-dilution online HDF, and conventional
hemodialysis in clearing medium molecular weight toxins.

Methods. This single-center, crossover observational study included 11 patients (7 males, 4
females) aged 48-85 years (mean age 65.2%11.7) with a dialysis vintage of 24-455 months (mean
duration 126123 months), including 10-29 months (mean duration 19.5+6.4) on HDF. The
study focused on the removal of two medium molecular weight molecules: beta 2-microglobulin
and the larger prolactin. The effectiveness of various dialysis modes was evaluated in single
sessions for each patient, including pre-dilution online HDF (Group A), post-dilution online
HDF (Group B), a mixed dilution model with post-dilution during the first half of the session
and pre-dilution during the second half (Group C), and conventional hemodialysis (Group D).
Results. A statistically significant difference in the reduction of serum beta 2-microglobulin levels
was observed in Group B compared to Group A (70.6+3.1% vs. 64.4%£2.7%, p<0.0001) and
Group C (70.6£3.1% vs. 65.9+4.9%, p<0.001), with no significant difference between Groups
A and C (p=NS). For serum prolactin levels, the greatest reduction was noted in Group B, with
significant differences compared to Group A (52.5£8.9% vs. 36.2£9.5%, p<0.001) and Group
C (52.5£8.9% vs. 46.9£5.2%, p=0.03). Additionally, Group C showed a significant difference
compared to Group A (46.9%£5.2% vs. 36.2%9.5%, p<0.005).

Conclusions. Post-dilution HDF is the most effective mode for removing beta 2-microglobulin
and prolactin. Mixed dilution HDF also shows significant efficacy, surpassing pre-dilution
HDF in toxin clearance. These findings highlight the advantage of post-dilution techniques in
managing medium molecular weight toxins. Further research is needed to explore these results in
greater detail and to confirm their clinical implications.

Keywords: hemodiafiltration, dilution techniques, beta 2-microglobulin, prolactin, clearance.
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Koncranrinoc C. Maspomarizic, Ipini M. Kanxoanniny, Ilnymic C. Ilaccanakic, I'kiynaii C. Kaneabp Akcmer

EdeKTuBHICTb KJTipeHCY TOKCHHIB C€pPeIHbOI MOJIEKYISIPHOI MACH
i 9aC MAHyaJIbHOI 3MilIAHOI OHJIAMH reMoaiadiibTpanii NOPiBHAHO
3 OHJIANH Mpe- Ta NOCT-AWToNiiiHoI0 reMoaiadiabTpamnico ad6o
TpaaMIiiiHIM reMoiai3omM: nepexpecHe oocepaailiiine J0CTiKEeHHS
Hedponoriunuii nueHTp «JliMokpition», KomoriHi, Ipewist

Pe3iome. Egpexmuenicmo piznux modeaeii eemodiagpinompauii (I71P) wodo eudarenus mokcurie cepednsvoi mo-
AeKYA[APHOT macu € HegusHauero. Memoio uboeo docaidxcents O6ya0 nopieHaAMU eheKMUBHICMb iX YCYHeHHs Memooamu
manyanvHoi smiuwarnoi ounaiin TZ[D nopiensno 3 ounaiin TD y pexcumi npe- abo nocmounioyii ma eemoodianizom kaa-
CUMHUM 3a Kaipencamu bema 2-mikpoenoOyainy ma npoaaKmuHy.

Memodu. Ile oonoyenmpoge nepexpectre obcepsauiiine docaidxcenns exarouanro 11 nayienmie (7 uonosikis, 4
acinku) eixom 48-85 pokie (65,2x+11,7) ma mpusanicmio eemodianizy 24-455 micayie (126x123 mic.), exaouarouu 10-
29 micauie (19,5%6,4 mic.) aikysauus I7ID. ocaidxcenus 6y10 30cepedincero Ha gudaneHti bema 2-mikpoenodyainy ma
npoaakmuny. Egpexmuenicmo piznux modeneii dianrizy oyiHr6anacs nio 4ac oKpemux ceancié 04s K0ICH020 NauicHma,
exarouaroyu T/ D 3 npedunrouicro (epyna A), IZID 3 nocmounrouyicto (epyna B), manyansuy smimany 71D (epyna C), a
makoxc mpaduyiiinoeo eemooianizy (epyna D).

Pesynomamu. Cmamucmu4ro 3Ha4yuia pizHuys 8 3HUMNCeHHI pieHie bema 2-mikpoeao0yaity 6 cupogamui cnocme-
pieanacs 6 epyni B nopiensano 3 epynoio A (70,6%3, 1% npomu 64,4%2,7%, p<0,0001) i epynoro C (70,6%3,1% npomu
65,914,9%, p<0,001), 6e3 icmomnoi piznuui mixnc epynamu A ma C (p=NS). Konyenmpauii nporaxkmuny ¢ cupogamui
Kpoei 0yaa cmamucmu4HO-3Ha4yuo Huxcuoio 6 2pyni B nopieusano 3 epynorw A (52,5+8,9% npomu 36,2+9,5%, p<0,001)
ma epynoio C (52,5+8,9% npomu 46,9+5,2%, p=0,03). Kpim moeo, epyna C nodemoncmpygana 00cmogipHy pizHuuro

nopiensno 3 epynoio A (46,9+5,2% npomu 36,2+9,5%, p<0,005).

Bucnosku. I'/ID 3 nocmounioyieio € Hallepekmusriuior modeanto TN D y sudanenni bema 2-mikpoesodysiny ma
npoaakmuny. 3miwana TZID mae euwuil kaipenc 6ema 2-mikpoeaodyainy ma nporakmuny, vine D 3 npedunioyicio.
Heob6xioni nodanvuii docaioncenHs: 0151 NiOMEePONCeHHs KAIHIYHO020 3HAYEHH OMPUMAHUX HAMU De3y1bmamis.

KnouoBi ciioBa: ecemodiaginbmpayis, modeas ounrouyii, bema 2-mikpoeao6yain, nposaKmuH, KAipexc.

Introduction. The clearance of toxins in dialysis
patients is of critical importance and is closely related
to both survival and overall well-being. Existing stud-
ies have highlighted the superiority of hemodiafiltra-
tion (HDF), with post-dilution HDF showing better
outcomes compared to pre-dilution HDF, as well as
conventional hemodialysis and high-flux hemodialysis
[1-5], although a meta-analysis of 13 studies didn’t find
any difference in the mortality from all causes included
the cardiovascular.

Studies on the removal of medium molecular
weight toxins have primarily focused on beta 2-micro-
globulin, with fewer examining larger molecules such
as prolactin or complement. Most literature on dialy-
sis clearance has used Kt/V or the urea reduction ratio
(URR) for assessing low molecular weight toxins, with-
out addressing the specific amounts of medium molec-
ular weight (MW) toxins removed. From the medium

Konstantinos Mavromatidis
mavromatidisk@gmail.com

MW toxins, beta 2-microglobulin is a useful biomarker
of morbidity and mortality in dialyzed patients [6], but
we also wanted to determine the elimination of another
toxin with medium MW, such as prolactin. By deter-
mining its serum levels before and after the end of the
session, the efficiency of one dialysis session for these
molecules, in each dialysis method used in this study
was estimated.

It was chosen to estimate the clearance of two mol-
ecules with medium molecular weight: beta 2-micro-
globulin, commonly included in most studies for com-
parison, and prolactin, which has a significantly higher
molecular weight and is less frequently studied in terms
of removal during dialysis. The present study aimed to
compare the effectiveness of manual mixed online he-
modiafiltration (HDF) with pre-dilution online HDF,
post-dilution online HDF, and conventional hemodi-
alysis in clearing medium molecular weight toxins.

Patients and Methods. Patients. This single-cen-
ter, crossover observational study included a total of
11 patients undergoing hemodialysis. All the patients
were older than 48 years, stable, and uncomplicated
during their dialysis sessions (none had haemodynamic
instability during dialysis sessions). They maintained
stable dry weight for at least four months, three times
per week. None had malignancy, acute catabolic or in-
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fectious disease, and no one had evidence of gastroin-
testinal bleeding. None had metabolic acidosis or very
high urea serum levels. Patients who failed to meet the
above inclusion criteria were excluded. The study was
approved by the Ethics Committee of the Scientific
Council of General Hospital of Komotini (protocol
number 3/2023, dated 03/01/2023) and was conducted
following the guidelines for good clinical practice and
ethical principles of the Declaration of Helsinki. All the
patients gave written informed consent for their partici-
pation in the study.

Methods. The patients underwent one session of
online HDF pre-dilution (Group A), one online HDF
post-dilution (Group B), one mixed online HDF (as
mentioned above manually) (Group C), and a session
of conventional haemodialysis (Group D) during the
midweek days (Wednesday-Thursday). The time in-
terval between these four sessions for each patient was
one week. The filter used was polyethersulfone (poly-
nephron) with a surface area of 2.5 m? (high-flux) and
polynephron low-flux, with a surface area of 2.1 m? (for
conventional haemodialysis). The blood supply (pump)
was 400 ml/min in all sessions and patients, the dialysate
flow was 500 ml/min, and the duration of each session
was >240 min (240 for 7 patients, 265 for 3, and 285 min
for 1 patient). In pre-dilution HDF, the substitution
volume was set at 50% of the blood pump flow rate (200
ml/min for all patients), while in post-dilution HDF, it
was set at 24-25% (96-100 ml/min for all patients). Dur-
ing the dialysis session, 2,500 or 3,500 IU of low mo-
lecular weight heparin (vemiparin) was administered,
depending on the patient’s body weight. Nikkiso DBB
EXA dialysis machines were used for the procedures.

The prescription of dialysate was personalised. Of
the patients, sodium 138 mmol/L have had 4, and 7 had
140 mmol/L. Dialysate bicarbonates ranged from 30-
33 mmol/L, where 1 patient had 30 mmol/L, 3 had 31
mmol/L and the remaining 7 had 33 mmol/L. Dialysate

potassium was 2 mmol/L in 6 patients and 3 mmol/L
in the remaining 5 and calcium was 3 mmol/L in 6 pa-
tients and 2 mmol/L in 5. In all patients, the chloride of
dialysate was 110 mmol/L, magnesium 0.50 mmol/L,
glucose 5.5 mmol/L, and acetate 3 mmol/L. All de-
terminations were performed with a dialysate of fixed
composition for each patient.

The total ultrafiltrate was collected from each pa-
tient in each of the four dialysis sessions in a custom-
made volumetric stainless barrel. After the end of each
session and after stirring the ultrafiltrate for 10 minutes
with an electric stirrer, a sample was taken for urea
and beta 2-microglobulin (the amount of prolactin in
the dialysate was impossible to measure because of the
very low concentration). Both at the beginning of each
session and one hour after the end, a blood sample was
taken from the arterial line for determination of se-
rum urea, beta 2-microglobulin (mg/L) and prolactin
(ng/ml) levels. The reduction ratio (RR) has been cal-
culated by the following equation: RR = (SubstancePre
- SubstancePost: SubstancePre) x 100 (where the sub-
stance was beta 2-microglobulin or prolactin).

An Abbott Alinity C analyzer was used to measure
the studied parameters. Prolactin levels were measured
photometrically, while beta 2-microglobulin levels were
measured immunoturbidometrically.

Statistical analysis. Continuous variables were
expressed as mean * standard deviation (M = SD) ac-
cording to the data distribution. Categorical variables
were expressed as absolute frequencies and percentages.
Comparisons between the groups were performed us-
ing the Student’s t-test. The analysis was conducted
with the Statistical software MedCalc (version. 20.218).
Probability values of p<0.05 (two-tailed) were consid-
ered statistically significant for all comparisons.

Results. The patients have been on dialysis for an
average of 126 = 123 months, with a range of 24 to 455
months (Table 1).

Table 1
The patient characteristics, dialysis history, on-line HDF duration, and hyperfiltration volume
Body Body Body Duration | Duration | Duration Ultrafiltrate ml/min (ml/h)
P/ts Age . A of dialysis
weight water | surface area | on dialysis | on HDF X
A0/ g | @) | (months) | (months) | N | Groupa | GroupB | GrowpC | GrowpD
(min) roup roup roup roup
1 48 74.0 45 1.95 76 29 240 54(324) | 7.5(450) | 6.0(360) | 6.7 (402)
2 69 67.5 37.2 1.80 263 24 265 42(252) | 45(270) | 3.0(180) | 3.0(180)
3 57 65.0 31.7 1.72 94 29 265 6.8(408) | 6.0(360) | 53(318) | 6.0(360)
4 68 59.5 34.6 1.70 455 15 265 45270) | 3.8(228) | 3.9(234) | 5.0(300)
5 70 59.5 36.7 1.70 66 16 240 7.9 (474) | 7.5(450) | 10.0(600) | 8.6 (516)
6 85 84.0 40.7 1.91 24 14 240 8.3(498) | 5.4(324) | 7.5(450) | 5.8(348)
7 83 54.0 27.5 1.49 31 13 240 3.8(228) | 2.1(126) | 3.3(198) | 2.5(150)
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Continuation of Table 1

Body Body Body Duration | Duration | LUration Ultrafiltrate ml/min (ml/h)
P/ts Age ioh o dialysi HDF of dialysis
7M. 4F /) weight water surface area | ondialysis | on session
’ (kg) L) (m?) (months) | (months) (min) GroupA | GroupB | GroupC | GroupD
8 51 70.0 33.1 1.79 56 21 240 10.4(624) | 7.1(426) | 5.0(300) | 9.2(552)
9 53 72.0 317 1.67 48 26 240 5.8(348) | 2.1(126) | 7.1(426) | 5.8(348)
10 62 78.0 41.0 1.90 124 10 240 5.8(348) | 8.7(522) | 5.8(348) | 6.3(378)
11 71 77.5 33.8 1.95 150 17 285 9.8(588) | 10.3(618) | 7.7(462) | 11.1(666)
6.612.1 59125 5.942.0 6.412.4
+ + + + + + + +
Mean£SD | 65.2£11.7 | 69.248.7 | 35.5+4.4 1.7810.14 126£123 19.5+6.4 251%15 (396+127) | (354+150) | (352+120) | (382+145)

Abbreviations: P/ts, patients; y/s, years; kg, kilogram; L, liter; m?,

None of the 11 patients had residual diuresis. The
underlying causes of kidney failure were glomerulone-
phritis in 3 patients, hypertensive nephrosclerosis in 3,
polycystic kidney disease in 2, chronic pyelonephri-
tis in 2, and unknown etiology in 1 patient. Regard-
ing vascular access, 9 patients had an internal arte-

square meters; ml, milliliter.

riovenous anastomosis (native arteriovenous fistula),
while 2 had a vascular graft (prosthetic arteriovenous
fistula). The baseline laboratory values of the patients,
including urea, creatinine, electrolytes, albumin, and
hematocrit, before a dialysis session are presented in
Table 2.

Table 2
Laboratory values before pre-dilution online HDF
P/ts Creatinine Urea Potassium Calcium Proteins | Albumin | Bicarbonates | Hematocrit

(mmol/L (mmol/L) | (mmol/L) (mmol/L) gr/L (gr/L) mmol/L) (%)
1 114.1 53.0 5.3 2.275 69 43 21.5 37.9
2 119.3 22.7 5.0 2.375 66 39 22.5 40.4
3 121.1 54.7 5.6 2.125 64 39 21.0 39.3
4 98.2 47.2 5.5 2.325 72 40 22.3 42.4
5 112.3 43.9 5.7 2.175 66 41 23.0 41.6
6 101.8 41.5 5.6 2.150 64 42 23.0 33.0
7 74.1 42.3 5.6 2.250 69 40 23.0 36.7
8 120.5 54.3 6.2 2.125 76 42 22.0 38.0
9 75.0 70.2 59 2.350 65 39 23.0 32.9
10 89.8 25.1 5.3 2.300 77 43 21.0 36.1
11 77.9 24.9 4.4 2.275 65 38 21.8 333

MeantSD | 100.4%£17.8 | 43.6x14.1 | 5.46+0.45 | 2.247+0.08 | 68.5+4.5 | 40.5t1.7 22.2+0.75 37.4£3.2

In the first half of the post-dilution HDF session,
the substitution volume was 49.2 = 1.8 L (range 48—
53.4 L) for Group A, 25.0 £ 1.36 L (range 23—27.1L)
for Group B, and 13.3 £ 0.56 L (range 12—13.4 L) for
Group C. During the second half of the session, us-
ing pre-dilution online HDF, the substitution volume
was 24.7 £ 1.03 L (range 24—26.7 L) (Table 3).

As presented in Table 3, URR was significantly
higher only in Group B compared to Group D (p<0.05).
Similarly, Kt/V was also higher in Group B than in
Group D (p<0.05). In all other comparisons of URR
and Kt/V, the differences were not statistically signifi-
cant.

Serum levels of beta 2-microglobulin decreased by
64.4 +£2.7% in Group A, 70.6 £ 3.1% in Group B, and
65.9 £4.9% in Group C (p values: A-B < 0.0001, A-C=
NS, B-C < 0.001). The amount of beta 2-microglobu-
lin removed per session was 223 = 66 mg in Group A,
267 £ 92 mg in Group B, and 242 + 61 mg in Group C
(p values: A-B = NS, A-C = NS, B-C = NS) (Table 4).
The serum prolactin levels were decreased per session
by 36.2+£9.5% in Group A, 52.5£8.9% in Group B, and
46.915.2% in Group C (p, A-B<0.001, A-C<0.005,
B-C<0.03) (Table 5).
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Discussion. It has been established to estimate the
attributable clearance by determining the Kt/V or the
URR, which are traditional indexes for low MW (<500
D) toxins. However, there are toxins that are much
more important, related to the quality of life and surviv-
al [1-5,7], which have higher MW and their clearance
is not perceived by Kt/V or URR. These can be deter-
mined either by calculating their clearance, after a dial-
ysis session by collecting the total ultrafiltrate, but also
by the change of their serum levels (%). In this study,
the removal of two medium MW toxins, beta 2-micro-
globulin (MW=11,800 D) and prolactin (~23,000 D)
was assessed.

Post-dilution is the most effective method of HDF
for toxins removal, but needs to achieve a satisfactory
convection volume, which is not always possible due
to hemoconcentration and the coagulation problems
of the filter it causes [8]. Today, current recommenda-
tions for an adequate dialysis dose in this model is a sub-
stitution volume of >23 L/session in a 3-times-weekly,
4-hour/session dialysis schedule [7, 9, 10]. If the blood
pump supplies 400 ml/min, a substitution volume of
25% of the pump can achieve this aim (infusion volume
100 ml/min). If the pump cannot reach this blood flow,
can reduce the pump, and increase the duration of the
session, to achieve the same substitution volume [11].
Of course, the recommended volume of >23 L/session
pertains to patients with a body surface area (BSA) of
1.73 m? or an estimated total body water of 35 L [12]. In
our opinion, it makes sense that if the body surface area
is larger than 1.73 m? or if the body weight is above the
normal range, the convection volume should probably
also increase, as others have argued [12, 13]. In our
study, more than 23 L were exchanged in post-dilution
HDF (25.0+1.36 L).

The pre-dilution online HDF model avoids fil-
ter thrombosis and can achieve ultrafiltration volume
equal to 100% of the blood pump supply. Thus, excel-
lent elimination of medium MW toxins is achieved,
and good removal of low MW toxins. But which will
be the right substitution volume in any patient on this
model? Tattersall et al. suggest that the substitution vol-
ume should be at least twice that of post-dilution HDF
(approximately 46 L/session) [14], while others have
found 50.5 L/session to be optimal [15]. From a clini-
cal perspective, it is crucial to determine the total vol-
ume of ultrafiltrate that must be exchanged to achieve
optimal survival in patients undergoing HDF. Ideally,
this volume should be at least equivalent to the patient’s
total body water. Given these studies and recommenda-
tions, let’s consider two different patients based on their
body weight. The first is a 55-year-old woman with a
body weight of 50 kg and a height of 160 cm. According
to the Watson equation, she has 27.34 L of body wa-
ter [16]. It is evident that, following any of the above
guidelines, during pre-dilution online HDF, the water
exchange per session would significantly exceed her to-
tal body water (46 or 50.5 L/session). If she were under-
going online HDF with a blood pump rate of 400 mL/

min and an ultrafiltration rate at 53% of the pump for a
4-hour session, she would exchange about 51 L/session.
This volume is nearly twice her total body water.

On the other hand, consider a 60-year-old man
with a height of 170 cm and a body weight of 100 kg,
who is also on a three-times-weekly dialysis program
(pre-dilution online HDF), with 4-hour sessions. His
total body water, according to the Watson equation,
would be 48.6 L. Under the same dialysis conditions
(blood pump rate of 400 mL/min, 4-hour session, and
ultrafiltration rate at 53% of the pump), the convection
volume would be approximately equal to his total body
water.

This example demonstrates that the woman would
exchange her total body water twice per session, while
the man would do so once. In our study, during pre-di-
lution online HDF, we exchanged each patient’s water
volume at least once. Specifically, we exchanged more
than 40 L (mean £ SD =49.2 £+ 1.8 L), while the mean
body water of our patients was 35.5 = 4.4 L.

In mixed dilution HDF, as known from the litera-
ture, the substitution fluid is infused both pre- and post-
filter simultaneously [17]. This method can increase the
total substitution volume while reducing blood viscosity
due to the inclusion of pre-dilution. The ratio of pre-
and post-infusion can be adjusted to achieve optimal
results. In this study, instead of using the classic mixed
online HDF, which requires a specialized dialysis ma-
chine and specific blood lines (with an extra pump), we
used a standard dialysis machine for HDF with blood
lines suitable for either pre- or post-dilution HDF. We
began with post-dilution online HDF for the first half
of the session, then switched to pre-dilution (manually)
for the remaining half in patients known to experience
increased transmembrane pressure (TMP) during post-
dilution online HDF, typically around the midpoint
of the session. This approach allowed us to complete
the HDF without thrombotic events and with excellent
toxin clearance, as noted by others [14, 18] and our-
selves.

Mixed HDF is found to be better than pre-dilu-
tion, in terms of beta 2-microglobulin clearance, with
blood flow 272.8£39.7 in pre-dilution and 256.2+31.8
in the mixed [19] (i.e. much lower than ours) as have
shown also by Schiffl in a characteristic table where he
compared the clearance of low and medium MW tox-
ins, which were similar in post- and mixed dilution, and
the pre-dilution was following [9].

Beta 2-microglobulin is a well-known and pretty
good, studied index of medium weight uremic toxins,
and is also known for its role in hemodialysis amyloido-
sis, cardiovascular side effects, and morbidity [15, 20].
It is distributed in the extracellular space and there is
minimal increase in its serum levels after the end of the
session (rebound), which is estimated at about 4% [21].

Studies have shown that online HDF is associated
with better clearance, about 20-40% of beta 2-micro-
globulin [1] compared to conventional hemodialysis
despite the same Kt/V [1,2], which is greater in longer
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duration of dialysis sessions. Also, when in pre-dilution
online HDF the substitution volume is >46-60 L/ses-
sion [1, 8, 9, 15], and in post-dilution >23 L [22], is
established better survival. So, studies showed that sur-
vival increases with increasing substitution volume in
post-dilution online HDF [1-4], and others found an
increase in survival with post-dilution online HDF at
55-75 L of substitution volume/week while arguing that
>75 L/week adds no survival benefit [13].

In our study, the serum beta 2-microglobulin lev-
els were decreased from 64.4+2.7% to 70.6+3.1%, with
the best removal noted in post-dilution and the worst in
pre-dilution. The amount of beta 2-microglobulin re-
moved/session was higher in post-dilution and worst in
pre-dilution, without any difference between pre- and
mixed dilution, as noted and by others who determined
the changes in the serum levels [19]. Investigators noted
better removal of medium MW toxins with mixed di-
lution HDF in comparison with the pre-dilution [23],
and especially for beta 2-microglobulin others found
the removal of 72.1% in mixed dilution, and 69.2% in
pre-dilution online HDF [17]. These findings show that
the mixed dilution is comparable to the pre-dilution in
the removal of medium MW toxins, without problems
in the TMP and filter thrombosis [8] but is less effective
than post-dilution [23].

In our study with membranes polynephron (with
SC for the beta 2-microglobulin 0.803) and surface area
of 2.5 m? we noted very good removal of beta 2-micro-
globulin (from 64.4+2.7% to 70.6+3.1%) in the three
groups of HDF, with the best one in post-dilution and
the worst in pre-dilution, as found and others [19],
where removed from 223+66 to 267+£92 mg of beta
2-microglobulin/session, with the greatest removal with
the post-dilution HDF and the worse with pre-dilution.

Monomeric prolactin (MW=23,000) is the most
common form of circulating molecule in healthy in-
dividuals, but there are also higher molecular mass
forms such as the large prolactin which is its dimer
(MW=60,000) and macroprolactin (MW=150,000).
The latter two constitute the 20% of serum prolac-
tin [24]. With the method used in our study, the total
molecule of prolactin and not only the monomer was
determined. As a hormone involved in reproductive be-
havior, it could play a role in the sexual dysfunction of
uremia. Thus, it causes loss of libido, erectile problems,
and infertility. In men, it can cause gynecomastia and
galactorrhea and in women menstrual disturbances and
galactorrhea. Hyperprolactinemia is likely a contribut-
ing factor to atherosclerosis in chronic kidney disease
(CKD) patients. Its role in these patients has been
positively associated with mortality and cardiovascular
death.

Hyperprolactinemia is very common in hemodia-
lyzed patients [25]. HDF with high-flux membranes
improves the clearance of molecules, with MW up to
25,000 Da, and sometimes up to 50,000 Da, resulting in
the reduction of hyperprolactinemia as well. However,
it has been shown that a few hours after the HDF ses-

sion, prolactin levels return to pre-dialysis [26], due to
its continued production.

We determined the removal of prolactin, a mol-
ecule with MW bigger than twice beta 2-microglobulin.
The fact that it is removed better with mixed dilution
than with pre-dilution (it is noted that prolactin is re-
moved better with post-dilution) is of particular im-
portance since even with toxins with larger MW, mixed
dilution proves to be very good. Santos et al. in a study
of 19 stable patients on post-dilution online HDF (filter
surface area 2.1 m?2, blood pump 400 ml/min), and with
convective volume 27.4%3.4 L found loss of prolactin
73.7% (67.3-77.5%) [27], as found and others [28].
This difference with our results may be due to higher
substitution volume in these studies and to the time the
blood samples were taken at the end of the session (im-
mediately after the end, and not after the equilibration
of prolactin between body compartments, as we did).

Also, Maduell et al. who studied 21 dialyzed pa-
tients evaluated prolactin removal with a Helixone filter
in a pre-dilution online HDF session. Their blood flow
during the study was 350-500 ml/min (from 434436
ml/min), dialysate flow 400 ml/min, session duration
was on average 291117 min (from 240 - 300 min) and
they found prolactin removal by 74.69% [29]. This
percentage was clearly higher than ours, but it should
be considered that the blood supply to the filter in their
study was greater than ours, the duration of the session
was also longer, and the blood samples for prolactin de-
termination were taken immediately after the end of the
session.

In the current study also a significant % reduction
of serum prolactin levels was noted (removal amount
ranged from 36.2+9.5% to 52.5+8.9% per session),
more with post-dilution and mixed model and less with
pre-dilution. That means that mixed dilution online
HDF is the second-best choice in the removal of medi-
um MW toxins, while in the removal of low MW toxins,
the worst of all is conventional hemodialysis and the
best is pre-dilution online HDF (again the mixed online
HDF was the second-best method). So, in cases where
post-dilution cannot be completed (if it cannot achieve
the substitution volume of >23 L), it is preferable to use
the manual mixed model. The most probable cause that
manual mixed HDF is very effective (better than pre-
dilution HDF) is because both prolactin and beta 2-mi-
croglobulin are in both the extracellular and intracellu-
lar spaces, so within the first two hours of post-dilution
HDF the amount of the extracellular space is removed,
and then a significantly smaller amount is removed with
both (pre- and post-dilution), due to the slow move-
ment of these toxins from the intracellular space to ex-
tracellular.

Our study has several limitations that should be
acknowledged. First, the study involved a small sample
size from a single center, which could introduce col-
lection bias and limit the generalizability of the find-
ings. Second, while the study results suggest that the
substitution volume used was effective, we cannot be
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certain that it was the optimal volume. Further research
is needed to confirm this. Finally, we were unable to
measure prolactin levels in the hyperfiltrate to deter-
mine the exact amount removed during the sessions.

Conclusions. In summary, our study demon-
strates that post-dilution and mixed dilution HDF
methods were more effective at removing medium
molecular weight toxins compared to other approach-
es. There was no significant difference in the remov-
al of beta 2-microglobulin across the different HDF
techniques. For prolactin removal, post-dilution HDF
was superior to pre-dilution, and manual mixed on-
line HDF also proved to be more effective than pre-
dilution. These findings are clinically significant as
they demonstrate that effective clearance of medium
molecular weight toxins can be achieved without the
need for specialized dialysis machines, and without
encountering issues that might prevent the completion
of the HDF session. Further research is needed to ex-
plore these results in greater detail and to confirm their
clinical implications.
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Abstract. Renal stones pose a significant health burden affecting many of the global population.
When stones exceed 20 mm, invasive urological interventions become necessary. The study
aimed to compare the effectiveness of percutaneous nephrolithotomy (PCNL) and retrograde
intrarenal surgery (RIRS) in managing renal stones above 20 mm.

Methods. This prospective interventional study was conducted over four years (June 2019 -
June 2023) in multiple centers including Ghazi Al-Hariri Hospital, a Beirut private hospital,
and a private clinic in Baghdad. A total of 240 patients with renal stones sized 20-40 mm were
enrolled, excluding those with specific medical conditions. Patients were divided into two groups:
116 underwent RIRS and 124 underwent PCNL. The evaluation included sociodemographic and
medical history, clinical and laboratory assessments, imaging studies, and follow-ups for three
months post-surgery. Statistical analysis was performed using SPSS version 26.

Results. The mean surgical time was significantly lower in the RIRS group (83.51 = 21.7 minutes)
compared to the PCNL group (98.12 £ 22.1 minutes) (p = 0.001). The mean hospital stay was
also significantly shorter in the RIRS group (1.9 = 1.0 days) compared to the PCNL group (3.2
+ 1.3 days) (p = 0.001). The prevalence of minor complications (Clavien I) was higher in the
RIRS group (15.5%) than in the PCNL group (6.5%) (p = 0.037). However, moderate to severe
complications (Clavien II and I11) were higher in the PCNL group (Clavien 11: 10.5% vs. 3.4%,
p =0.033; Clavien I11: 4.8% vs. 0%, p = 0.016).

The stone-free rate in the RIRS group was significantly higher among patients with longitudinal
stones (93.8%) compared to globular stones (54.3%) (p = 0.001). No significant differences
were detected in BMI (p = 0.065) and stone size (p = 0.112) between those with successful and
unsuccessful procedures in the RIRS group.

Conclusions. Stone shape, especially longitudinal, is a crucial factor in choosing between RIRS
and PCNL for renal stones >20 mm. RIRS offers advantages in surgical time, hospital stay, and
minor complications, with higher success rates for longitudinal stones. Future research should
focus on multivariate analyses considering stone size, shape, and configuration to determine the
most effective treatment strategies for large stones.

Key words: renal stones, percutaneous nephrolithotomy, retrograde intrarenal surgery, stone
shape, stone-free rate, surgical time, hospital stay, complications.
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Moxammen Fanim Ansan!, Montaaxap Xamen Hima2, Txaep Caaex Ca6op Anb-Omapi3

Hoga 3MiHHa y npHiAHATTI pillieHHS 010 BUOOPY XipypridyHoro JiKyBaHHS
HUPKOBHUX KOHKPEMEHTIB po3mMipom nmoHan 20 Mmm

'YHiBepcuTeT MeqUYHMX i papMaleBTUYHNX HayK iMeHi 160 Cinu, barnan, Ipax
MennuHuit Konemx barnancekoro yHiBepcurery, Barnan, Ipax
3Konemx MmeaMLUMHY, YHiBepcuteT Micana, MicaH, Ipak

Pe3tome. Ceuoram sua xeopoba cmanogums 3Havnuii mazap 04s 300p08’s baeamvox Aideil y ecbomy cgimi. VY
pasi 30inbuleHs po3mMipy HUPK08020 KOHKpemenma noHad 20 mm, HeoOXioHi ineasueHi yponoeiuni empyuanus. Memoro
Hauwoeo docaidxcents 6yn0 nopisHamu epekmusrnicmo yepesukipuoi Hegponimomomii (PCNL) i pempoepadnoi inmpa-
penanvroi xipypeii (RIRS) y aiKys8anHi HUDKOBUX KOHKDeMeHmie po3mipom noHad 20 mm.

Memoou. Ile npocnexmuene inmepeenyiiine 00CAI0XCeHH NPOBOOUAOC NPOMSA2OM YOMUPLOX POKIE (uepeeHd
2019 — uepsenv 2023) y kinvkox yenmpax, exarouarouu Kainiky lazi Anv-Xapipi, npusamuy aikapuro beiipyma ma npu-
samuy Kainiky 6 baedaoi. Y docaidncenni npuiinsau yuacmo 240 nayieumis 3 HUPKOBUMU KOHKpemeHmamu po3mipom 20-
40 mm. Iayienmu 6yau poznodineni na 08i epynu 3arexncHo 8id memody onepamugrnoeo empyuarnus: RIRS (n = 116) ma
PCNL (n = 124). Ilopisniosanu coyianrvHo-0emoepaghivynuii ma meOuunuil anamues, KAHIYHI ma rabopamopHi mapkepu,
pesyavmamu 8izyanizyouux 00CAi0NceHb Ma CROCMePEeNCeH s NPOMA20M Mpbox micayie nicas onepayii. CmamucmuyHui
ananiz nposoduscs 3a donomoeoro SPSS eepcii 26.

Pezyavmamu. Cepeoniii uac xipypeiunoeo émpyuanns 0yé 3uauno nuxcuum y epyni RIRS (83,51 * 21,7 xeéuau-
Hu) nopiensano 3 epynoio PCNL (98,12 *+ 22,1 xeunaunu) (p = 0,001). Cepedns mpusanricmos nepebysanHs 6 cmauionapi
makooc 6yaa 3nauno kopomuioro 6 epyni RIRS (1,9 % 1,0 0us) nopieusino 3 epynoro PCNL (3,2 = 1,3 dus) (p = 0,001).
Towupenicmo neznaunux yckaaonens (Clavien 1) 6yaa euworo 6 epyni RIRS (15,5%), ninc y epyni PCNL (6,5%) (p =
0,037). Oonax nomipui ma eaxcki yckaaonents (Clavien 11 i 111) 6yau wacmiwumu 6 epyni PCNL (Clavien 1I: 10,5%
npomu 3,4%, p = 0,033; Clavien I11: 4,8% npomu 0%, p = 0,016).

Tosny siocymuicms konkpemenmie y epyni RIRS 6yno docsenymo 'y 93,8% nauicnmie i3 no3006i4cHiMU KAMeHs-
mumay 54,3% xeopux 3 enobyasapuumu (p = 0,001). He 6yno suseéaeno icmomnux giominnocmeit ¢ IMT (p = 0,065) i
po3mipi kamenro (p = 0,112) mixnc nayicumamu 3 ycniuHor ma Heycniuinoro npoyedyporo epyni RIRS.

Bucnosku. @opma kamens, 0co6au80 N030084CHS, € BUPIULANLHUM AKMOPOM hid yac eubopy mexHiku xipypeiu-
HOoeo empyuanHs HUpKosux kamernie >20 mm. RIRS mae nepesaeu w000 mpusansocmi onepauii, nepebysanus 6 cmauio-
Hapi ma Kinbkocmi yCKAQOHEeHb, 3 8UWUMU NOKA3HUKamU ycniunocmi (6e3 kamenis). Mailbymui docaioxncernHs nosunHi
30cepedumucs Ha bazamopaKkmopHoMy aHaNi3i 3 YPAXY8anHAM po3mipy, (popmu ma KoHgieypayii Kamenr, wob eusna-
uumu Haulbinv eghekmueni cmpamezii AiKY6aHHs HUPKOBUX KOHKpemenmis nornad 20 mm.

Ki10490Bi cl10Ba: Hupkosi Konkpemenmu, uepesuwkipna Hegpoaimomomis, pempozpaona 6HymMpiuHbOHUPK06a Xi-
pypeis, popma KameHs, pemicis, mpusaricme onepayii, mpueanicms nepedysants 6 Cmauionapi, YCKAaOHeHH .

Introduction. A renal stone is a frequent urologi-
cal condition that causes crystal agglomerates to grow
in the urine tract and occasionally pass through it [1]. It
is a major cause of morbidity and affects approximately
1—15% of the world’s population resulting in a signifi-
cant increase in treatment costs and substantial health
challenges [2]. Calcium stones are the most common
and include about 70 to 80% of the stones [3]. Obe-
sity and metabolic syndrome are identified as risk fac-
tors for renal stones. Currently, it is known that renal
stones increase the chance of developing other systemic
conditions, including diabetes, cardiovascular disease,
bone fractures, and chronic Kidney disecase. Converse-
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ly, kidney stones are also at risk due to these disorders.
Kidney stone formation and these systemic diseases are
probably caused by similar risk factors [4-6]. Regard-
ing treatment, the majority of patients with stones less
than 1 cm will pass the stones naturally with analgesic
medication and oral stone lysis; however, patients with
stones larger than 1 ¢cm typically need more urological
treatments [7]. Because of its exceptional success rate
in removing large renal stones (> 2 cm), percutaneous
nephrolithotomy (PCNL) has emerged as the standard
procedure for treating these stones. However, mini-
mally invasive procedures—particularly mini-PCNL
and retrograde intrarenal surgery (RIRS)—are now the
mainstay of stone therapy due to their reduced risk of
complications [8, 9]. Checking the stone’s size and
shape is the first thing that most urologists do when they
are looking at a renal stone to determine the most ef-
fective treatment for it. There is no doubt that the stone
burden is the most important factor to consider when
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deciding [10]. However, the significance of stone shape
is often undervalued, and mostly the measurement of
calyceal extension is used to assess the complexity of the
stone [11].

The location and size of the stone, the surgeon’s
experience, the accessibility of endoscopic tools, and
the patient’s preferences are all taken into consideration
when choosing a course of therapy [12]. Open surgeries
and laparoscopic approaches are still viable options for
such big stones, but they are seldom used nowadays in
current practice [13]. Despite PCNL’s great efficiency,
non-negligible morbidity effects persist, including or-
gan damage (rare), urinoma, and bleeding that requires
angioembolization [14]. Compared to PCNL, RIRS is
less risky and has a lower morbidity rate; nevertheless, it
also has a lower rate of stone removal. RIRS has made it
possible for urologists to treat complicated renal stones
or lower calyx stones through the natural orifice, con-
tributing to an acceptable stone-free rate [12, 15].

This study aims to compare the effectiveness of
PCNL and RIRS options in the management of renal
stones above 20 mm.

Patients and methods. Study design, setting, and
time. This was a prospective interventional study con-
ducted in the Urology Department at Ghazi Al-Hariri
Hospital for Surgical Specialties, a Beirut private hos-
pital, and a private clinic in Baghdad, Iraq, during a
period of four years from June 2019 to June 2023. The
study protocol was approved by the Bioethics and De-
ontology Commission of Ibn Sina University (protocol
number: 2024-1234, dated 15/01/2018); all patients
provided written informed consent to participate in the
study.

Study Population and Sample Size. The study in-
cluded 240 patients who attended the Urology casualty
department or private clinic and were diagnosed with
renal stones of 20 - 40 mm in size with little or no caly-
ceal extensions and were scheduled for either PCNL
or RIRS. The diagnosis of renal stones was confirmed
radiologically by ultrasound, plain abdominal (KUB),
and/or non-contrast CT scan.

This study excluded patients with acute or chronic
nephritis, nephrotic syndrome, obesity, concurrent
ureteral or bladder stones, renal tumors, renal dysfunc-
tion, single kidney, and pregnant women.

Patients were informed about the potential for
both treatments, as well as the benefits and drawbacks
of each, and were then treated using the technique that
best suited their needs and those of the medical com-
munity. All the patients signed an informed consent
that allows us to review their medical records for re-
search purposes, provided that the patient’s anonymity
and confidentiality of their medical records are main-
tained. They were divided into two groups:

> RIRS group: Included 116 patients who under-

went treatment by flexible ureterorenoscopic
lithotripsy.

> PCNL group: Included 124 patients who un-

derwent treatment by percutaneous nephroli-
thotomy.

Workup. A total of 240 patients were evaluated fol-
lowing these steps:

® Complete sociodemographic, medical, and surgi-
cal history with assessment of height & weight to

obtain Body Mass Index (BMI).

Clinical evaluations were done using a complete
medical history, physical examination, and routine
laboratory tests (Complete blood count, coagula-
tion, biochemistry).

One week before surgery, a urine culture was col-
lected. Five to seven days before surgery, patients
whose cultures were positive were given antibiot-
ics; the remaining patients received 1 g of ceftriax-
one during the induction of anesthesia, preceded
by a skin sensitivity test.

Computed tomography (CT) and/or KUB radiog-
raphy were done to evaluate stone characteristics
and anatomical data.

Procedure.
RIRS group:
Under general anesthesia, patients were positioned

for dorsal lithotomy and given intravenous antibi-
otics.

The ureteral access sheath (UAS) will be passed
and scanned fluoroscopically over the zebra guide
wire (0.038 mm) that was inserted using a semi-
rigid 8 Fr KARL STORZ ureteroscopy.

Afterremovingtheguidewire,aflexibleureteroscope
(Innovex China with Insertion section diameter
2.9 mm / 8.7 Fr) passed through UAS.

230 um fiber of KARL STORZ CALCULASE III
35-Watt holmium: YAG Laser used via uretero-
scope to dust stones with an energy setting level of
0.7 J and pulse rates (30 Hz).

A wire basket can be passed through the working
channel to collect larger fragments, while 4 mm
particles can pass naturally.

In patients with tight ureters, Double-J stents were
inserted, and the flexible ureterorenoscopy was de-
layed two weeks to take advantage of their passive
dilation effect.

The day after the intervention, the patient is typi-
cally released from the hospital.

PCNL group:

Under general anesthesia, patients were positioned
for dorsal lithotomy, given intravenous antibiotics,
and a cystoscope was used to insert a ureteral
catheter. The patients were then prone.

The pelvicalyceal system is outlined by injecting
contrast fluid through a ureteral catheter. This
helps guide the needle’s entry into the kidney from
the skin with the aid of a fluoroscope.

Once the needle is inserted, remove the stylet
and note a urine drip. Then, a 0.9 mm (0.035-
inch) bendable hydrophilic-coated guidewire
is passed through the needle hollow and curled
within the renal collecting system or even passed
to the ureter.
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» A metal ALKIN cannula is passed over the
guidewire into the collecting system after the
needle is removed. A guide metal rod entered the
calyx through that cannula.

A serial AMPLATZ dilator was guided by a guide
rod into the targeted calyx until the last access
sheath passed through the skin into the collecting
system, where a Karl Storz nephroscope and
pneumatic lithotripter broke the stone. Stone
pieces were removed with forceps.

After the procedure, a nephrostomy tube and
urinary catheter were used to empty the bladder.
Patients stay in the hospital for 2-3 days after the
one- to three-hour procedure, depending on its
intricacy. Drainage tubes are usually removed
within 24—48 hours.

Evaluation. The third postoperative month was
used to assess the effectiveness of the surgical procedure
(% stone-free rate) using a non-enhanced abdomi-
nal CT scan. When there is no sign of stone remnants,
or they are less than 4 mm, the area is deemed free of
stones [17]. Postoperative fever was defined as a body
temperature > 38 °C.

A modified version of the Clavien-Dindo grading
system was employed to assess peri and postoperative
complications. Surgical complications classified using
the modified Clavien-Dindo method:

Grade I: Anything that departs from the antici-
pated healing process without the need for medicine or
medical treatments such as surgery, endoscopy, or ra-
diography. Drugs, including antiemetics, antipyretics,
analgesics, diuretics, electrolytes, and physical therapy
are among the permitted pharmaceuticals.

Grade II: Pharmaceutically managed complica-
tions requiring the use of drugs other than those ap-
proved for complications of Grade I. Blood infusions
and complete parenteral nutrition are also included.

Grade III: Challenges requiring endoscopic, ra-
diologic, or surgical treatments.

® A: Operations not requiring general anesthesia.

® B: Operations requiring general anesthesia.

Grade IV: Challenges requiring acceptance to the
critical care unit and are potentially fatal.

® A: Dysfunction of a single organ.

® B: Dysfunction of multiple organs.

Grade V: The patient passes away.

Statistical analysis. The data was analyzed using
Statistical Package for Social Sciences (SPSS) version
26. The data is presented as mean, standard deviation,
and ranges. Categorical data is presented as frequen-
cies and percentages. An independent t-test (two-
tailed) was used to compare the continuous variables
accordingly. The Chi-square test was used to assess the

association between categorical variables, while the
Fisher exact test was used instead when the expected
frequency was less than 5. A level of P — P-value less
than 0.05 was considered significant.

Results. In this study, the age ranged from 23 to
59 years, with a mean of 39.62 £ 9.0 years. There were
no statistically significant differences (P > 0.05) be-
tween study groups in age, BMI level, gender, stone
size and number, Hounsfield units, and stone-free
rate. We noticed that the shape of the stone was lon-
gitudinal in 69.8% of the RIRS group and 56.5% of
the PCNL group, and this difference was statistically
significant (P= 0.032).

The means of surgical time and hospital stay were
significantly lower in the RIRS group than in the
PCNL group, given that 17 (14.6%) patients experi-
enced tight ureter and required ureteral stenting for a
duration of two weeks, the retrograde intrarenal sur-
gery (RIRS) was subsequently performed. However,
each of them had hospital stays lasting no longer than
4-5 hours, and these hours were included in the over-
all hospital stay duration for RIRS. The prevalence
of patients with complications graded as Clavien I
(minor complications) was significantly higher in the
RIRS group than in the PCNL group (15.5% versus
6.5%, p = 0.037). They complained of mild to mod-
erate loin pain or discomfort, vomiting, or increased
body temperature, and all responded well to analge-
sia, antiemetics, and antipyretics. The prevalence of
patients with complications graded as Clavien II and
111 was significantly higher (10.5% versus 3.4% and
4.8% versus 0%, p < 0.05 respectively) in the PCNL
group than in the RIRS group. In the RIRS group,
three patients (Clavien II) had severe infection and
pyrexia (urosepsis), which required intensive care and
monitoring with very broad-spectrum antibiotic ther-
apy covering culture and sensitivity results. One pa-
tient required re-admission a few days after discharge
from the hospital because of severe pain and fever,
and she responded well to high-potency analgesia and
antibiotic therapy. In the PCNL group, seven patients
required blood transfusions, two patients had a severe
infective complication (urosepsis), and four patients
required admission a few days after discharge from the
hospital because of severe pain and fever, and they re-
sponded well to high potency analgesia and antibiotic
therapy.

In PCNL patients with Clavien III, three pa-
tients required angioembolization (because of persis-
tent bleeding), two patients converted to open surgery
because of loss of access, and one patient required
a secondary percutaneous procedure to evacuate a
large perinephric urinoma a few days after surgery
(Table 1).

28 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N23 (83) 2024



Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

Original Papers

Table 1
Comparison between study groups by certain characteristics
Variable Study group p-value
RIRS PCNL

Age (Year) 38.65 £ 8.7 40.59+£9.3 0.096
BMI (kg/m?) 25.85+29 2645+ 3.1 0.122
Gender (M/F), n (%) 102 (87.9) / 14 (12.1) 114 (91.9) / 10 (8.1) 0.3
Stone size (mm) 23.31%£3.6 24.03+2.7 0.081
Hounsfield units (Density) 1198.8 &+ 164.3 1224.87 + 126.4 0.17
Stone shape (Longitudinal / Globular) 81(69.8) /35(30.2) 70 (56.5) / 54 (43.5) 0.032
Stone number (Single / Multiple) 105 (90.5) / 11 (9.5) 105 (84.7) / 19 (15.3) 0.171
Surgical time (mint.) 83.51+21.7 98.12+22.1 0.001
Stone free rate (%) 95 (81.9) 107 (86.3) 0.351
Hospital stay (Day) 1.9t1.0 32113 0.001
Complication

Clavien I 18 (15.5) 8 (6.5) 0.037
Clavien I1 4(3.4) 13 (10.5) 0.033
Clavien 111 0(0) 6 (4.8) 0.016
Total 22 (19.0) 27 (21.8) 0.589

The data is presented as M £+ SD or proportion (%).

As shown in Table (2), the highest prevalence of
stone-free rate (success procedure) in the RIRS group

was seen significantly among patients who had a longi-
tudinal shape of stone (93.8%, p = 0.001).

Table 2

Comparison of certain clinical characteristics according to stone-free rate in the RIRS group

Stone free rate in RIRS group
Vari Total (%)
ariable Yes (%) n (%) (n=116) p-value
n=95 n=21

Stone shape

Longitudinal 76 (93.8) 5(6.2) 81 (69.8) 0.001
Globular 19 (54.3) 16 (45.7) 35 (30.2) ’
BMI (Kg/m?) 2491127 26.2+3.1 0.065
Stone size (mm) 24.13+3.9 2292432 0.112

No statistically significant differences were detect-
ed in BMI and stone size (p > 0.05) between those with
successful and those with unsuccessful procedures.

Discussion. Currently, PCNL is advised as the
preferred initial treatment for renal stones larger than
20 mm [14]. Despite its great effectiveness, PCNL can
still have non-negligible morbidity, such as organ in-
jury, urinoma, and bleeding that requires angioembo-
lization. Modern technology, such as laser lithotripsy
and creative endoscopic baskets, permits treating com-
plicated renal stones via the natural orifice [16, 17].
The current study observed that surgical time and hos-
pital stay were significantly lower in the RIRS group.

Similarly, the Cosmin et al. study revealed that surgical
time and hospital stay were significantly longer for the
PCNL group than for the ureteroscopy group (P<0.05)
[14]. Also, the Giusti et al. study [18] and the Xuan et
al. study [19] found that surgical time and hospitaliza-
tion took longer for the PCNL group. Differently, He-
Qun Chen et al. found that the RIRS group was identi-
cal to the PCNL group in surgical time (P = 0.1) [20].
Although the location, number, density, shape, and size
of stones are important determinants for the difference
observed, it should be remembered that complications
might accompany the procedures as an explanation for
the differences observed. Although smaller, less dense
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stones require less time to operate on, patients with a
stone burden approaching 40 mm, particularly those
with high Hounsfield units (>1000 HU), need more
time in PCNL. This finding is consistent with the find-
ings of Hoa TQ et al, [21] but we still measured an av-
erage operating time of (98.12 = 22.1) minutes for all
stones larger than 20 mm. The duration of the surgical
operation has an important role in the impact of com-
plications. The risk of urosepsis secondary to RIRS is
raised with the longer duration, and the requirement for
blood transfusion secondary to hemoglobin decreases in
patients receiving the PCNL treatment [18].

In this study, the prevalence of complications
graded as Clavien I (mild to moderate loin pain or dis-
comfort, vomiting, or fever) was significantly higher in
the RIRS group than in the PCNL group (P= 0.037).;
while complications graded as Clavien II and III were
significantly higher in the PCNL group (P < 0.05). The
LV G et al. study observed that both minor and major
complications were significantly higher in the PCNL
group [22]. Differently, the Cosmin et al. study report-
ed a non-significant difference in minor complications
between the RIRS and PCNL groups, but it was sig-
nificantly higher in the PCNL group in Clavien III, IV
[14].

On the contrary, Pieras and colleagues revealed no
differences in the complications between both proce-
dures [23], while the overall complication rate in the
Cosmen et al. study was higher in the PCNL group but
with an absence of statistical relevance (P>0.5). Also,
there were further grade III and IV complications in
the PCNL group (P < 0.05) [14]. The difference ob-
served above is explained by different expertise levels
in different centers, in addition to the stone character-
istics, composition, and general condition of the pa-
tients. Infectious complications are more pronounced
in the RIRS group because of the relatively high intra-
renal pressure procedure in comparison with PCNL
[24]. Moreover, vascular complications are more pro-
nounced in the PCNL group because of the invasive
nature of the procedure, which requires a violation of
the kidney parenchyma to access the urinary collecting
system [25].

In this study, the stone-free rate in the RIRS
group was seen as significant among those with lon-
gitudinal stones (P= 0.001). There is no relation be-
tween BMI and stone size (P > 0.05). Karalar et al.
study reported that localization, type, and burden of
stone were numerically significant determinants im-
pacting the absence of stone status (P<0.05) [26]. In
the same concern, Igbal and co-authors revealed that
PCNL can be done safely and effectually regardless
of BMI level (P=0.7) [27]. Moreover, results from
the Akbulut et al. study [28] and Simsek et al. study
[29] deduced that BMI and size of stone do not affect
success rates post-PCNL. The potential reasons for
different stone-free rates among studies are that frag-
ment residues denote a cluster of clinically insignifi-
cant fragments, besides the intrinsic flaws in the exist-

ing RIRS methods and systems, such as the flexibility
of ureterorenoscopy and the restricted working chan-
nels. Physiologically, we did not see any specific rea-
sons why longitudinal stones are successfully treated
with RIRS. However, from a physical and anatomical
standpoint, longitudinal stones have a smaller sur-
face area compared to globular stones. Additionally,
the narrow working space during the procedure pre-
vents excessive jerky movements during fragmenta-
tion. These characteristics make longitudinal stones
well-suited for RIRS, even if they are large in size.
Moreover, another important factor concerning the
shape of the stone is that the stone takes the shape of
the part at which it is impacted, according to the pel-
vic configuration, especially the intrarenal pelvis that
influences the stone configuration. Which, in turn,
makes it easier to be accessible by the RIRS and to be
fragmented [30].

Our study has several limitations. One limitation
of this study is the lack of stone analysis to determine
the ease of fragmentation. Stone hardness was deter-
mined by measuring the density of stones using Houn-
sfield units obtained from computed tomography. The
absence of supplementary tools such as cone baskets
and high-quality company forceps hinders our ability
to thoroughly remove all traces of stone from the sur-
face. Consequently, we are often compelled to rely on
fragments to extract smaller pieces. A sluggish learning
curve indicates a scarcity and shortage of competent
trainers. Furthermore, due to the absence of NCCT
follow-up for all patients, the comparison between
preoperative and postoperative imaging may be sub-
ject to bias and the assumption of stone-free status
based on intraoperative imaging. The strength of our
study lies in its large sample size, multi-center data,
and the extensive surgical and endoscopic expertise of
all authors.

Conclusions. Our study identifies a crucial factor
influencing the choice between RIRS and PCNL for re-
nal stones larger than 20 mm: stone shape, particularly
longitudinal. RIRS offers advantages in surgical time,
hospital stay, and minor complications compared to
PCNL, which exhibits higher rates of moderate to se-
vere complications. Moreover, RIRS demonstrates sig-
nificantly higher success rates with longitudinal-shaped
stones.

The results of this study highlight the increas-
ing significance of RIRS as a safer and more efficient
choice for treating large kidney stones. It emphasizes
the need for customized approaches that consider the
characteristics of the stones. Furthermore, It is sug-
gested that future research should prioritize multivari-
ate analysis that takes into account not only the size but
also the shape and configuration of the stones. This will
help determine the most effective management strat-
egy, particularly for large stones.
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Abstract. End-stage kidney disease (ESKD) is increasingly recognized as a major global
health issue. Heavy metal exposure is a significant risk factor for ESKD. The present study
aimed to assess the blood levels of cadmium (Cd), lead (Pb), copper (Cu), and zinc (Zn), and
to investigate their variations with age among patients undergoing hemodialysis (HD).
Methods. A cross-sectional study was conducted in Amman, Jordan, from January to
December 2023. The study included §0 ESKD patients undergoing hemodialysis and 80
healthy controls, both groups aged 20-60 years, divided into four age ranges: 20-29, 30-
39, 40-49, and 50-60 years. Blood samples were analyzed for Pb, Zn, Cd, and Cu using
atomic absorption spectrometry. Data were analyzed using ANOVA, and p-values <0.05 were
considered significant.

Results. The concentrations of Pb, Cd, and Cu were significantly higher in ESKD patients
compared to healthy controls, while Zn levels were notably lower in ESKD patients.
Specifically, Pb levels averaged 27.65 ug/dL in ESKD patients versus 1.06 ug/dL in controls
(p =0.006). Cd levels averaged 1.035 ug/dL in ESKD patients versus 0.0485 ug/dL in controls
(p = 0.008). Cu levels averaged 270.1 ug/dL in ESKD patients versus 81.8 ug/dL in controls
(p = 0.004). Zn levels were significantly reduced in ESKD patients, averaging 29.5 ug/dL
compared to 82.45 ug/dL in controls (p = 0.035). Age-dependent variations showed that Pb
(p=10.01), Cd (p=0.043), Cu (p = 0.01), and Zn (p = 0.037 ) levels increase with age in
ESKD patients, suggesting age-related differences in metal accumulation and metabolism.
Conclusion: This study highlights significantly elevated levels of Pb, Cd, and Cu, and reduced
Zn levels in ESKD patients undergoing hemodialysis compared to healthy controls. Age-
dependent differences in metal concentrations suggest that the accumulation and metabolism
of these metals may be influenced by age in ESKD patients. These findings underscore the
need for further research into the impact of environmental toxins on kidney health.
Keywords: end-stage kidney disease, heavy metals, lead, cadmium, copper, zinc,
hemodialysis, environmental toxins.
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KoHueHTpamisi Ba2KKMX METAJIB KPOBi Ta iX BiKOBi 3MiHH Y HAIIEHTIB, AKi
JIKYIOTBCS MEeTOI0M remoianisy B Iciiamcokii gikapai Mopaanii

IXiMiyHuMit (haKyJIbTeT, BILAUI IPUPOSHUYMX HAYK, IPUBATHUI YHIBEPCUTET IPUKIIAAHUX HAYK,
Amman, Mopnanist
ZXimiuauii paxysasret, HaykoBuii konenx, YHiBepcuter Xaina, Xainb, Koposiscrso CayniBebka Apasis

Pesiome. Tepminanvha cmadis xponiunoi xeopobu nupox (XXH) € eno6aivHor npo6aemor) 0XopoHu 300pos .
Bnaue eadickux memanie € gidomum pakmopom pusuKy po3eumky ma npoepecysarts. Lle docrioxcenns manro Ha memi
ouinumu pieni kadmiro (Cd), ceunyto (Pb), midi (Cu) i yunky (Zn) y kposi nayienmie, aKi Aikyromocs Memooom eemodi-
anizy (I'1) ma docaioumu ix eixoei 3minu.

Memoou. Lle oonomomenmue nepexpecte docaioncenns 6yn0 npogedeno 6 Aumani, Hopdanis, 3 ciuns no epyoens
2023 poky. Hocaidncenns exarouano 80 navienmie 3 ESKD, aki npoxoduau eemodianiz, i §0300p0o8ux KOHMPOAbHUX ePYH,
obudei epynu gixom 20-60 pokis, posdineni Ha womupu gikogi dianazonu: 20-29, 30 -39, 40-49 i 50-60 pokis. 3pasku
kpoei ananizysanu va Pb, Zn, Cd ma Cu memodom amomuo-abcopbuiiinoi cnekmpomempii. lani ananizyeaau 3a dono-
moeoro ANOVA, i p-3nauenns <0,05 esaxcaru 3Hauyuumu.

Pezynomamu. Konuyenmpauyii Pb, Cd i Cu 6yau 3nauno euwumu y Il nayienmie y nopieHusHHi 3i 30oposumu 0o-
Hopamu, modi siK pieni Zn 6yau cmamucmu4no 3Ha4yuo Huxcuumu. 3oxpema, pieenv Pb ¢ cepednvomy cmanosue 27,65
mke/0ny T/l nayieumie npomu 1,06 mke/0ay konmpoawniii epyni (p = 0,0006). Pieni Cd 6 cepednvomy cmanosuau 1,035
mre/0ony T/l nayienmie npomu 0,0485 mxe/0n y konmpoawHiil epyni (p = 0,008). Pieenv Cu cmanosue 270, 1 mxe/on ma
81,8 mxe/0a, gionosiono (p = 0,004). Konuenmpauyis Zn 6ysa docmogipro 3uuxcena y 1] nayienmie ma y cepednoomy
cmanosuna 29,5 mke/0n nopiensano 3 82,45 mxe/0n y koumponsHiti epyni (p = 0,035). Ananiz éikoeux ocobaueocmeii u-
3Ha4ue, ujo koHyeumpauyii Pb (p = 0.01 ), Cd (p = 0.043), Cu (p = 0.01), and Zn (p = 0.037 ) nideuuiyromocs 3 8ikom y
T/l nauienmis.

Bucnosku. Hawe docaioxcenns demoncmpye cmamucmu4to 3Havyuo nideuweri pieni Pb, Cd i Cu, a makooc
3Hudceni pieni Zn 'y I/l nayicnmie nopieHsHo KoHmMpoavHor epynor. Ha HakonuvenHs ma memadonizm yux memanie
moonce enausamu gix 1] nauienmis. 1li eucnoexu niokpecaroroms Heo0XiOHICMb NOOANLUUX D0CAIONCEHb 6NAUEY MOKCU-

Hi8 HABKOAUUHB020 Cepedosuua Ha 300p08’s HUPOK.

Kiro4oBi ciioBa: mepminanvha cmadis XpoHiuHOI X60poou HUPOK, 8ANCKI Memanil, ceuHelb, Kaomii, Miob, YUHK,

eemodianiz, eKkon02iuHi MOKCUHU.

Introduction. Over the past decade, end-stage
kidney disease (ESKD) has become increasingly rec-
ognized as a global public health problem and an im-
portant cause of morbidity and mortality [1]. Although
the burden of ESKD is well-defined in developed coun-
tries, there is growing evidence that the burden in de-
veloping countries may be even greater [1, 2]. Hemo-
dialysis (HD), a life-saving treatment, involves filter-
ing and purifying the blood using a machine to remove
waste products and excess fluids in patients with ESKD.
However, exposure to heavy metals, such as cadmium
(Cd), lead (Pb), copper (Cu), and zinc (Zn), poses ad-
ditional health risks for patients undergoing HD [3].
These metals, found in industrial processes and vari-
ous environmental sources (water, air, food, cigarettes,
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gasoline, contaminated crops, seafood, etc.) can accu-
mulate in the body over time, exacerbating kidney dam-
age and complicating treatment outcomes [4, 5]. There
are not less than 35 metals that are of great concern,
because they are required for maintaining good health,
but can become toxic in larger amounts [6]. Heavy
metals are known environmental pollutants that have
dramatically contributed to impaired kidney function.
Metals used in industrial processes have been associ-
ated with contamination of drinking water, food, and
soil, thereby increasing the risk of exposure among the
general population [7]. Crommentuijn et al. showed
that elevated metal levels in soil, lead to an increase in
leaching losses of metals to groundwater and surface
water, which will, after a considerable delay time, af-
fect both drinking water quality and aquatic organisms
[8]. Balkan endemic nephropathy (BEN) is a reported
kidney illness in certain villages in Serbia, Bulgaria, Ro-
mania, Croatia, and Bosnia, that is caused by long-term
exposure to polycyclic aromatic hydrocarbons (PAHs)
or other toxic organic compounds [9]. Chronic expo-
sure to low levels of environmental heavy metals such as
Cd and Pb slowly accumulates in the body and causes
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toxicological renal effects [5]. Choudhury et al. showed
that, in Bangladesh, kidney failure cases have increased
enormously over the past few decades, due to environ-
mental hazards because of the application of toxic met-
als in fertilizers and pesticides [10].

Cd significantly damages the lungs, it is a neph-
rotoxic environmental pollutant; that can cause seri-
ous kidney disease [11]. In studies where animals were
given cadmium in food or water, the animals developed
high blood pressure, anemia, liver disease, and nerve or
brain damage [12]. The United States Environmental
Protection Agency (USEPA) lists kidney damage as
the major effect of cadmium [13]. The WHO has set a
drinking water quality guideline of 3 pg/L for cadmium,
and levels in drinking water are usually less than 1 pug/L
[14]. Allowable blood Cd concentration is in the range
of 0.5 to 2.0 ng/mL (0.05- 0.2 pg/dL), and acute tox-
icity will be observed when levels exceed (5 pg/dL) or
50 ng/mL [15]. Cd has a worrying half-life of over 7.4
years, making it very difficult to eliminate. The main
sources of cadmium exposure are smoking, contami-
nated food and water, pigments, plastics, coatings, and
battery manufacturing [5]. According to the Agency for
Toxic Substances and Disease Registry (ATSDR) [12],
food and tobacco are the primary sources of exposure
in the United States. As soon as cadmium enters the
body, most of it binds to metallothionium. These com-
pounds are eliminated through the glomerulus but are
reabsorbed and stalled in the renal tubules. The slowly
degrading of Metallothionium constantly releases high-
ly toxic free cadmium. It is then passively excreted in
the urine, but also causes oxidative stress in the renal
tubules. As the kidneys’ function declines, they not only
lose their ability to eliminate toxins, but they also be-
come less able to perform other functions [4].

Pb is another environmental pollutant, it is a useful
element in the industry but has severe health problems in
the human body, which leads to serious damage to the
kidneys. Pb in blood circulation is either excreted by the
kidneys or accumulates in bone. The half-life of Pb in the
blood is around 35 days, and up to 30 years in bones. It
has been reported, that chronic low Pb exposure (blood
Pb level < 5-10 pg/dL) can potentially contribute to the
development of ESKD, and chronic high Pb exposure
(blood Pb level > 60 ug/dL) can cause Pb nephropathy,
which is characterized by glomerular sclerosis, tubular
atrophy, tubulointerstitial fibrosis, and finally reduced
glomerular filtration rate (GFR). The common sources
of exposure to Pb are gasoline, batteries, ammunition,
coatings, food, and water contaminated by Pb pipes [7].

Cu, due to its role as a catalytic cofactor or struc-
tural component for many enzymatic reactions, is con-
sidered one of the most essential trace elements found
in all living organisms. The main sources of Cu expo-
sure are ambient air, potable water, seeds, nuts, beans,
and grains [16]. Allowable blood Cu concentration
ranges from 70 to 140 pg/dL [17, 18]. Cu can be ab-
sorbed into the human body through ingestion, inhala-
tion, and even dermal contact. Excess levels of cellular

Cu can be cytotoxic, which results in the production of
highly reactive oxygen species (ROS), responsible for
lipid peroxidation in membranes [16].

Zn is one of the most abundant trace metals in hu-
mans and the second essential element, after Iron need-
ed by the body. Zn in small amounts is relatively harm-
less. Only high doses have toxic effects [19]. Drinking
water seldom contains zinc at concentrations above 0.1
ug/L [14]. Arora et al. showed that normal blood Zn
concentration ranges from 70 to 180 ug/dL [20]. De-
spite the extensive documentation of heavy metal expo-
sure and its impact on kidney function, there is limited
research specifically addressing the variations in blood
levels of Cd, Pb, Cu, and Zn among patients undergo-
ing hemodialysis across different age groups.

The present study aimed to assess the blood levels
of Cd, Pb, Cu, and Zn and to investigate their variations
with age among patients undergoing HD.

Patients and methods. The study design and par-
ticipants. A cross-sectional study was conducted in the
urban area of Amman from January to December 2023
due to its high potential for heavy metal contamination
from industrial and geographical sources. The study
includes patients with kidney failure from one of the
most famous renal dialysis centers in Jordan (Islamic
Hospital/Amman) which falls into the jurisdictions of
Amman City the capital of the Hashemite Kingdom
of Jordan [21]. Approval was obtained from the Eth-
ics Committee of the Jordan Islamic Hospital (approv-
al number 645/2022/1) and the Deanship of Higher
Education and Scientific Research in Applied Science
Private University (approval number 354/9/2/10). A
written informed consent was obtained from all of the
participants.

Eighty male patients with kidney failure undergo-
ing hemodialysis were recruited. Exclusion criteria in-
cluded diabetes, high blood pressure, hepatitis B and C,
and HIV. Patients were aged 20-60 years and treated at
the Renal Dialysis Unit at the Islamic Hospital. A con-
trol group of 80 healthy, non-smoker males aged 20-60
years was also included to avoid physiological differ-
ences between genders. To achieve the study goal, the
participants of both groups were subdivided into the fol-
lowing age groups: A (20—29 years), B (30—39 years), C
(40—49 years), and D (50—60 years).

Chemicals and reagents. Nitric acid (HNO;) and
Hydrochloric acid (HCI) of analytical reagent grade
were purchased from E. Merck Germany. A certified
standard solution reagent for atomic absorption con-
taining Zn (LABCHEM, USA), Cd and Pb (super-
Sigma-Aldrich, Germany), and Cu (CARLO ERBA,
Germany) was used for preparing stock and working
standard solutions. A 5% HNO; solution in distilled
water was used to dilute these standard solutions. The
preparation and handling of blank solutions were the
same as that of standard solutions. All standard solu-
tions contained deionized water (Local supplier), hy-
drogen peroxide (H,0,), and nitric acid (HNO;) (perk
grade 65%) (22, 23].
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Apparatus and instruments. All glassware and
equipment were cleaned with nitric acid and distilled
water. Blood sample analysis was performed using the
Atomic Absorption Spectrometer (AAS) model Nova
800F, which operates in the wavelength range of 200-
700 nm, using a single beam optic mode for absorbance
and concentration data processing [24, 25].

Sample and Standard Solution Preparation.
Working standards for each heavy metal were prepared
from their standard solutions using 5% HNO?3 as a dilu-
ent to construct calibration curves. Blood samples (3-5
ml) were collected from the antecubital vein of ESKD
patients and controls using disposable pyrogen-free
needles and transferred into heparinized tubes contain-
ing lithium heparin.

Preservation and Digestion of Blood Samples.
Blood samples were wet digested and stored at -20°C
until analysis. Wet digestion using nitric acid involved
heating 5 ml of blood with 10 ml of nitric acid at 160°C
for two hours. The digested samples were filtered,
cooled, treated with hydrogen peroxide, diluted to
50 ml, and filtered again [23, 25-27].

Statistical analysis. The Kologrimov-Smirnov was
used to assess data distribution. Data are presented as
mean (M) and standard deviation (SD) using EXCEL
2019. The results were analyzed using analysis of vari-
ance (ANOVA), with a p-value of <0.05 considered sig-
nificant.

Results. The characteristics of the study partici-
pants are summarized in Table 1.

Table 1
Characteristic of the study participants
Samples Agfygeg:_l)lps (gI}I(:)L) Serm?g%ef; e SIIII; (;)l:;lslg Sex Total No.

A 20-29 15.18 £0.73 0.68 = 0.069
B 30-39 15.4 £0.52 0.68 = 0.58

Healthy Controls Non-smoker Males 80
C 40-49 15.2£0.59 0.73 +0.094
D 50-60 15.03 = 1.056 0.68 = 0.0.76
A 20-29 9.03 +0.56 7.4£0.85

; B 30-39 9.8 £ 1.14 7.5t14

iﬁggmgHD C 40-49 10.2 4+ 0.51 71413 Non-smoker | - Males %0

D 50-60 9.4+0.78 7.5%£1.2

Abbreviation: Hb, hemoglobin.

Hemoglobin and serum creatinine levels were
similar across different age groups in both the con-
trol and ESKD groups. However, significant differ-

ences were found in the blood levels of Cd, Pb, Cu,
and Zn between ESKD and control groups as shown
in Table 2.

Table 2
ANOVA test of normal ranges and average concentrations of heavy metals
in blood samples of patients with ESKD
ESKD group
Elements Allowa(bli;})(}i(;d i Hei(l:::;’d%‘)o up after dialysis p-value
(ng/dL)
Pb <5[34] 1.06 £ 0.23 27.65+6.95 0.006
Zn 70 to 180 [24] 8245t 4.5 29.5+2.3 0.035
Cd 0.05t00.2 [17] 0.0485 + 0.0268 1.035+0.39 0.008
Cu 70 to 140 [20,21] 81.8+£2.9 270.1 = 5.05 0.004

Abbreviations: Cd, cadmium; Cu, copper; Pb, lead; Zn, zinc.

As you can see in Table 2, Pb, Cd, and Cu con-

For further analysis, both groups were subdivided

centrations measured after dialysis were significantly
higher in ESKD patients compared to healthy controls.
In contrast, Zn concentrations were significantly lower
in ESKD patients compared to healthy controls.

into age ranges: A (20-29), B (30-39), C (40-49), and D
(50-60), as shown in Tables 3 and 4.
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Table 3
Heavy metal concentrations in ESKD patients’ blood samples (Mean = SD)
Age Group Pb (pg/dL) Zn (pg/dL) Cd (pg/dL) Cu (pg/dL)
A (20-29) 13.8 £ 8.0 26.2+2.3 1.02£0.36 251.4£5.5
B (30-39) 28.3+6.1 279+2.4 0.93 £ 0.41 267.2 £4.8
C (40-49) 33.67 £6.6 29.8 £2.2 1.06 £ 0.37 279.7+5.2
D (50-60) 34.82+ 7.1 34.1+3.1 1.13£0.42 286.1 £4.7
p-value 0.01 0.037 0.043 0.01
Abbreviations: Cd, cadmium; Cu, copper; Pb, lead; Zn, zinc.
p-value of <0.05 is considered significant.
Table 4
Heavy metal concentrations in healthy control group blood samples (Mean = SD)
Age Group Pb (png/dL) Zn (pg/dL) Cd (pg/dL) Cu (pg/dL)
A (20-29) 0.8+0.2 78.714.2 0.032 £ 0.01 78.1+£2.3
B (30-39) 0.94+0.23 92.3+5.1 0.046 = 0.024 79.3+2.4
C (40-49) 1.1 £0.15 81.6 £4.7 0.057 £ 0.031 83.6 £3.2
D (50-60) 1.4+0.32 77.2+4.1 0.059 £ 0.042 86.2 £ 3.8
p-value 0.021 0.042 0.033 0.023

Abbreviations: Cd, cadmium; Cu, copper; Pb, lead; Zn, zinc.
p-value of <0.05 is considered significant.

Discussion. According to the Centers for Disease
Control and Prevention (CDC) [28], the average Pb
level in the blood of 5 pug/dL or 0.24 pmol/L or above
is considered elevated in adults. We observed a signifi-
cantly higher (p = 0.006) concentration of Pb in patients
with ESKD compared to the healthy control group and
reference (allowable) blood levels. Our findings align
with previous studies [29, 30], which reported that pa-
tients with kidney failure who smoke had significantly
higher levels of Pb in their blood samples compared to
non-smoker healthy controls. This is consistent with
the study by Kim et al. [5], which demonstrated that
chronic exposure to low levels of environmental heavy
metals, such as Pb, slowly accumulates in the body and
causes toxicological renal effects. Additionally, Humu-
dat et. Al. found elevated Pb concentrations in dialysis
fluid [31].

According to Arora et al., the allowable blood Zn
concentration ranges from 70 to 180 pg/dL [20]. We
observed a significantly low (p = 0.035) concentration
of Zn in patients with ESKD compared to the healthy
control group and reference (allowable) blood levels.
These findings were consistent with previous reports [3,
32, 33] which showed Zn deficiency in patients under-
going HD due to its removal during hemodialysis How-
ever, the results published by Ogabiela et al. were not
consistent with our findings, as they indicated signifi-
cant levels of whole blood Zn in the studied population
in Dareta Village, Nigeria [34].

One probable reason for the low Zn levels in blood
samples of ESKD patients is that exposure to Pb and Cd
via environmental pollution can replace Ca and Zn, re-
spectively, by competing for binding sites in biological

systems. It is also known that these elements and their
compounds can be toxic if their concentrations exceed
certain limits [35, 36]. Arredondo et al. mentioned that
alterations in Zn and Cu metabolism have been noticed
in patients with ESKD [37]. Orr and Bridges showed
that in previous studies, low doses of Zn supplement
have been shown to reduce renal toxicity induced by Cd
[32].

According to the CDC, in adults, the allowable Cd
level in the blood is 0.05-0.2 ug/dL, and levels above
5 pg/dL are considered elevated [28]. We observed a
significantly higher (p = 0.008) concentration of Cd
in patients with ESKD compared to the healthy con-
trol group and reference (allowable) blood levels. Our
findings align with a 2015 study [5] demonstrating that
chronic exposure to low levels of environmental heavy
metals like Cd gradually accumulates in the body, caus-
ing toxic renal effects. Additionally, our results are con-
sistent with a 2008 study [29] that reported significantly
higher Cd levels in the blood samples of patients with
kidney failure compared to non-smoker controls.

According to LaGow et al. and Heitland et al., the
allowable blood copper Cu level concentration in males
is 70 to 140 pg/dL [17, 18]. We observed a significantly
higher (p = 0.004) concentration of Cd in whole blood
compared to the healthy control group and reference
blood levels. Our findings were consistent with a study
conducted by Niu et. al. [38], which showed that the
levels of intracellular Cu were significantly elevated in
the case of kidney fibrosis. Moreover, our findings also
match with the results shown by Ahmad et al. [36] who
reported that raised blood copper levels have been as-
sociated with chronic kidney disease.
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Limitations. First, the relatively small sample size
of 80 ESKD patients and 80 healthy controls may limit
the generalizability of the findings. Additionally, con-
ducting the study at a single hospital in Amman may
not represent other regions or populations. Second,
the cross-sectional design captures data at one point
in time and does not account for temporal variations
in heavy metal levels or kidney function. Longitudinal
studies are needed to explore the long-term effects of
heavy metal exposure. Third, while some variables were
controlled, other potential confounders, such as dictary
habits, occupational exposure, and broader environ-
mental pollution, were not comprehensively assessed.
Fourth, the study measured heavy metal concentrations
but did not assess sources or duration of exposure. In-
cluding detailed exposure assessments would provide
a clearer understanding of heavy metal sources. Fifth,
variations in hemodialysis protocols, including meth-
ods and frequency, were not considered, which could
affect heavy metal levels. Sixth, the study focused on
specific age ranges (20-29, 30-39, 40-49, 50-60 years),
potentially limiting the applicability of results to other
age groups. Lastly, the study only analyzed four heavy
metals (Cd, Pb, Cu, Zn). Including other metals or tox-
ins might provide a more comprehensive view of the
heavy metal burden in ESKD patients.

Conclusions. Our study reveals that ESKD pa-
tients undergoing HD have significantly higher blood
concentrations of Pb, Cd, and Cu compared to healthy
controls, while Zn levels are significantly lower. Age-
dependent variations show that Pb, Cu, Cd, and Zn
levels increase significantly with age in ESKD patients,
suggesting age-related differences in metal accumula-
tion and metabolism. Regular monitoring of heavy
metal concentrations in patients with ESKD is rec-
ommended to manage and mitigate potential toxic ef-
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Abstract. Renal cell carcinoma (RCC) is a common and aggressive form of kidney cancer, with
genetic factors playing a significant role in its development. Recent research has focused on the
potential involvement of cytokine gene polymorphisms, including those in the interleukin (IL) - 13
gene, in RCC susceptibility. The present study aimed to investigate the association between the
1L-13 gene rs20541 single nucleotide polymorphism (SNP) and the risk of RCC in Iraqi patients.
Methods. A case-control study was conducted involving 250 participants, including 125 patients
diagnosed with RCC and 125 healthy controls matched for age and sex. Blood samples were
collected from all participants for DNA extraction. The IL- 13 gene rs20541 SNP was genotyped
using the Tetra-Primer Amplification Refractory Mutation System-Polymerase Chain Reaction
(TARMS-PCR) method. Statistical analysis was performed to compare the frequencies of genotypes
(GG, GA, AA) and alleles (G, A) between cases and controls, and to evaluate their association with
RCC risk.

Results. The study found significant differences in the distribution of IL-13 rs20541 genotypes
and alleles between RCC patients and healthy controls. The presence of the GG genotype was
significantly associated with an increased risk of RCC (OR = 3.7, 95% CI = 2.15-6.37, P =
0.002), while the AA genotype was significantly associated with a protective effect against the
disease (OR = 0.38, 95% CI = 0.21—0.69, p = 0.002). On the other hand, the GA genotype did
not show a significant association with protection against RCC (OR = 0.6, 95% CI = 0.36—1.00,
p = 0.067). For the G and A alleles, the G allele was found to be a highly significant risk factor
Jor RCC (OR = 2.67, 95% CI = 1.85—3.84, p <0.0001), while the A allele was significantly
associated with a protective effect (OR = 0.37, 95% CI = 0.26—0.54, p <0.0001).

Conclusion. The current study provides evidence that the IL- 13 rs20541 SNP, particularly the GG
genotype and G allele, may be associated with an increased risk of developing RCC in the Iraqi
population. This finding suggests that the rs20541 polymorphism could serve as a potential genetic
marker for RCC susceptibility. Further research is needed to confirm these results and to explore
the underlying mechanisms of how IL- 13 gene polymorphisms contribute to RCC pathogenesis.
Keywords: 1520541 single nucleotide polymorphism, renal cell carcinoma, interleukin- 13 gene.
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Anpap A6ex Hacep /Ixa6an!, Xyceitn Maxmyn A66ac?, Xaiimap JIxx. Myxammen3, Taxpip Xani Canex3

InenTudikanisa noxiMopgizmy rs20541 rena IL-13 Ta iioro acoujanis 3
HHUPKOBO-KJIITHHHOK KAPIUHOMOIO Y manieHTiB 3 Ipaky

I®axkynprer Gionorii, [Megaroriynuii Konemx, Yaiepcurer Anb-Ipakist, Barman, Ipak
2Bignin npUKIagHOIO MAaTOJIOriYHOro aHatidy, Haykosuii konemx, YHiBepcurer Anb-Haxpeitn, Barnan, Ipax
3Kadenpa 6ionorii, Haykosuii konemx, YHiBepcurer Mycrancipis, barnan, Ipax

Pestome. Hupkoso-kaimunnuii pax (HKP) € nowuperow ma azpecugHor ¢popmoro paKy HUpKu, y po3eumiy aKoi
3Ha4Hy poab gidieparoms eeHemuuni gpaxmopu. Ocmanni docaioxnceHHs 30cepediceHi Ha NOMeHYIlIHIT y4acmi noaimop-
izmie eenie yumokiuie, y momy uucai @ eeni inmepaeiikiny (1J1)-13, y cnpuiinamaueocmi do HKP. Ile docaidxcenns
Mano Ha memi docaidumu 36’130k midxc noaimopgpizmom rs20541 eena I1L-13 i puzuxom HKP y nayicumie 3 Ipaky.

Memoou. Hamu 6yn0 nposedero 00caioxnceHHs «6UNA0OK-KOHMPOAb» 3a yuacmio 250 yuacHukie, y momy vucai
125 nayienmie 3 diaenozom HKP ma 125 300posux oci6 koHmpoavHoi epynu 8ionogionoeo éiky ma cmami. B ycix yuac-
Hukie Oyau 8idiopani 3pasxu Kpoei 0as eudinenusn JAHK. Iloaimopizm eena 1J1-13 rs20541 eenomunyeanu 3a 0onomozor
noaimepasHoi NanHy020680i peakyii iz cucmemoro amnaigikauii pechpakmeprux mymauiii iz vomupma npaiimepamu (Tetra-
Primer ARMS-PCR). Cmamucmuunuii ananiz npogeduau oas nopienanus wacmomu eenomunie (GG, GA, AA) i arenis
(G, A) minc sunadxamu ma KoHmponem, a maxKoxic 045 ouiHku ix 36 ’13ky 3 pusuxom HKP.

Pezyavmamu. Buznaueno cmamucmu4Ho 3Ha4yuyi ioMiHHOCMI 8 po3nodini eenomunie i anenie IL-13 rs20541
mixe nayieumamu 3 HKP i 300posumu. Hasenicms eenomuny GG 6yna 0ocmogipHo acoyiilosana 3 nidguueHuUmM pusuKom
HKP(OR=23,7,95% I = 2,15—6,37, P = 0,002), mooi sx eenomun AA 6yé acouiitogaruii 3 3axXucHum epexmom npo-
mu HKP (OR = 0,38, 95% JII = 0,21—0,69, p = 0,002). 3 inwoeo 60ky, cenomun GA ne noxazae 3nauyuioeo 36 ’13xy (OR
= 0,6, 95% JI = 0,36—1,00, p = 0,067). s aseneii G i A 6yn0 useaero, wo areav G € 3HAUYUUM PAKMOPOM PUSUKY
HKP (OR =2,67, 95% JII = 1,85—3,84, p <0,0001), modi six aseav A 6y 3Ha4HO ACOYIH08AHUM 3 3AXUCHUM epeKmom
(OR = 0,37, 95% JI = 0,26—0,54, p <0,0001).

Bucnosxu. I[lpedcmasnene docaioncenus ceiouume, wjo noaimopgpizm rs20541 eena IL- 13, 30kpema eenomun GG
i anenv G, moxcymov 6ymu noe’sazami 3 nideuuenum puzuxom pozeumxy HKP e nonyasauii Ipaxy. Iloaimopizm rs20541
Modxce CAydlcUmyU NOMEHYIUHUM 2eHemUUHUM MapKepom cnpuiiamausocmi do HKP. ITodanvuii docrioncerus HeoOXioHi
045 nidmeepoicernHss OMPUMAHUX Pe3yAbmamie ma 8Ue4eHHst OCHOGHUX MEeXAHI3Mi6 6nAu8y nosimopgizmy eena IL-13 na

namoeenez HKP.

Kmouosi cnoBa: nosimoppizm rs20541, nupkoseo-kaimunnuil pax, 2ex inmepaeikiny-13.

Introduction. Eighty to eighty-five percent of
all primary renal neoplasms are renal cell carcinomas
(RCCs), also known as Grawitz tumors or hyperne-
phroma, which are derived from the renal cortex [1]. In
Iraq, the incidence rate of RCC is 1-4% [2]. Globally,
RCCs are the 12th, 9th and 7th most common cancer in
Europe, worldwide, and the United States respectively
[3] and [4]. Innate and adaptive immune cells, as well
as non-immune cells and tissues, communicate through
interleukins and related cytokines. Interleukins have a
crucial role in the initiation, advancement, and man-
agement of cancer. By utilizing these characteristics
of interleukins, immunotherapies can be enhanced to
increase efficacy and reduce side effects [5]. Addition-
ally, IL-13 has been demonstrated to be involved in the
immunopathogenesis of the disease. IL-13 is located on

Tahreer Hadi Saleh:
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human chromosome 5g31 and shares 25% of its DNA
with IL-4 [6].

Numerous investigations revealed that IL-13 is
produced by a variety of cells, including fibroblasts,
natural killer cells, and eosinophils, and has a wide
range of biological activities [7]. This protein is con-
sidered a multi-functional peptide, such as its role as
an anti-inflammatory and at the same time a negative
regulation of tumor control and an inhibitor of im-
munotherapies and cancer treatments [8] and [9] as
well as IL-13 and its receptors can also stimulate tu-
mor-associated macrophages, causing metastasis [10-
12]. The genetic variants of 1L-13 have been associ-
ated with the risk of RCC. The rs20541 polymorphism
was found to affect the RCC, increase the secreting
ability of other cytokines, and exacerbate the risk of
RCC [13]. In addition, [14] demonstrated that the
rs20541 polymorphism genotypes increased the risk of
Ilymph node metastasis. This SNP causes the positively
charged arginine to be replaced with the neutral gluta-
mine, which causes the activation of IL-13 transcrip-
tion [15]. The meta-analysis of [16] findings suggested
that rs20541 polymorphism may contribute to suscep-
tibility to cancer, especially for glioma. On the other
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hand, [17] clarified that the rs20541 polymorphism
may lower the risk of RCC occurrence. Human health
is influenced by a variety of factors, including genetic
inheritance, behavioral lifestyle, socioeconomic and
environmental situations, and the public availabil-
ity of treatment and therapies in the event of disease,
with the assistance of the national health system. All of
these variables are the foundation for preventing and
promoting a healthy lifestyle [18]. Evidently, the dis-
parities between studies with regard to the outcomes
are caused by these crucial criteria in diagnosing and
evaluating the condition in a specific population group
in an area.

The current study aimed to find out whether an
association exists between the rs20541 polymorphism in
the IL-13 gene and RCC in the Iraqi population, espe-
cially the shortage of studies on the subject.

Material and methods. Study design and partici-
pants. A case-control study was undertaken to investi-
gate the potential association between the rs20541 gen-
otypes of IL-13 and the development of RCC in Iraqi
patients. There were 250 participants in this study; half
were patients, and the other half served as a compari-
son control group. In the current work, 125 individuals
participated, with a mean age of 57 years old. The cases
were diagnosed by specialists at Baghdad Medical City
Hospital for Cancer Diseases. Based on clinical exami-
nation by the specialist physician and laboratory tests,
RCC was confirmed for all cases.

Control selection. In this study, the control group
was carefully selected to avoid bias or confounding.
With the same number of patients participating, 125
participants were collected in this study as a control
group. Some important criteria were selected for de-

termining the control group sample. These criteria
were represented by the average age of the participants,
which was approximately 52 years, which is a relatively
old age for disease occurrence. They did not have a fam-
ily history of the disease and did not suffer from other
health problems or comorbidities, and their health was
generally good.

Specimen collection. About 3ml of venous blood
was collected from patients as well as controls. Around
three ml of aspirated blood was collected from each
participant and immediately transferred into an EDTA
tube and mixed well for DNA extraction. The samples
were kept frozen (-20°C) during the period of sample
collection until they were used for DNA extraction.

Detection of rs20541 polymorphism in the IL-13
gene. According to the recommendation of the man-
ufacturer, a DNA genomic kit (Bioneer/Korean) was
used for DNA extraction. A nanodrop was used to mea-
sure the DNA purity, which was found to be between
1.6 and 1.8. Until usage, all samples were maintained at
minus 20 degrees.

The primer selection and preparation. The spe-
cific primers (Alpha DNA, Canada) in lyophilized form
were used in the current work to detect the rs20541
polymorphism genotypes and IL-13 gene. These prim-
ers were diluted in sterile, nuclease-free water to get a
final concentration of 100uM, then kept at -20°C until
use. A 10M concentration was created and used quickly
if necessary. The selection primers were designed via [6]
for the detection of the rs20541 genotypes. An ARMS-
PCR reaction was performed on a DNA template for
each allele and genotype. The primers shown in Table 1
were used to amplify the DNA sequences under inves-
tigation.

Table 1
Primer sequences of the IL-13 gene as well as rs20541 polymorphism by using TARMS-PCR
Target Gene Primer Primer sequences (5'— 3°) Size (bp)
A allele: Inner F GAAACTTTTTCGCGAGGGCCA 108
IL-13 gene (1520541 | G allele: Tnner R GATGCTTTCGAAGTTTCAGTTGACCC 168
G>A) Outer F CTAACAGTACCCACCTCATGGGGACTT 250
Outer R GAAGGCTGAGGTCGGCTAGGCT

Tetra-primer ARMS PCR. The outer forward and
reverse primers were used to identify the IL-13 gene. A
total of 20ul volume of the PCR reaction was prepared,
which included 10pl of master mix (Quick-Load® Taq
2X), 2ul of each outer forward and reverse primers
(10uM), 5ul of DNA template, and nuclease-free wa-
ter, which were added to the PCR mixture to get a final
volume of 20ul. The product size of two outer primers
was 280 bp. When detecting the IL-13 gene, the final
product of the PCR reaction was used in order to de-
tect rs20541 polymorphisms by using two inner-specific
primers (Table 1). After being briefly stirred by vortex,
the Eppendorf tubes were put into PCR. The final vol-
ume of the PCR was 20ul. TARMS-PCR cycling con-

ditions are summarized as follows: initial denaturation
at 94°C for Smin, followed by 30 cycles of denaturation
at 95°C for 30 s, annealing at 65°C for 2min, and exten-
sion at 72°C for 40 s, followed by a final extension step
at 72°C for 5min. An electrophoresed 2% agarose gel
stained with ethidium was used to determine the geno-
types. The lengths of the G and A alleles were 168 bp
and 108 bp, respectively.

Statistical analysis. Data were analyzed us-
ing IBM SPSS version 25.0 to assess the normality
of the distribution, with results presented as mean *
SE. Fisher’s exact test, with a significance level set at
P<0.05, was used to evaluate the association between
rs20541 genotypes and renal cell carcinoma compared

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (83) 2024

OpUriHOABHI HOYKOBI POBOTU 43



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

to control groups. This test is particularly suitable for
categorical data organized in contingency tables, such
as case-control studies, to determine whether there is
a significant difference between proportions or a cor-
relation between variables. Odds ratios (OR) and confi-
dence intervals (CI) were calculated using the WinPepi
program. The results were also compared against the
Hardy-Weinberg equilibrium to ensure consistency.
Ethical Approval. The study was conducted in
accordance with the Helsinki Declaration. All par-
ticipants provided informed consent to donate blood

samples and share relevant information. The study was
also approved by the Ethics Committee of the Oncology
Teaching Hospital, Baghdad Medical City, Iraq, under
reference number 5826/5-11-2023.

Results. The study participants’ characteristics.
In the present work, 250 people participated, distrib-
uted into two groups, half of which represented the
case group and the other half representing the control
group.

Table 2 illustrates the main relevant factors consid-
ered in this study, such as age, sex, and comorbidities.

Table2
Demographic characteristics of the studied groups
Mean = SE
Characteristics p-value
Control Cases
Age 52.9+1.04 57.62%1.14 0.002
Sex (male) 51.24+1.4 56.91+1.4 0.005
Sex (female) 55+1.5 59.65+1.7 0.06

There were significant differences in age distribu-
tion between the patient group and the control group
(P = 0.002). Additionally, significant differences were
observed between patients and controls among men
(P =0.005), while no significant differences were found
among women (P = 0.06). The ages of the study par-
ticipants ranged from 25 to 80 years. Figure 1 illustrates

the percentage distribution of patients by age group, in-
cluding both cases and controls. The results indicated
that the highest proportion of renal cell carcinoma cases
(28%) occurred in the 50-year age group. The incidence
rates for other age groups were as follows: 23.2% in the
60s, 20.8% in the 40s, 16% in the 70s, 4.8% in the 30s,
4% in the 80s, and 3.2% in the 20s.

Patients group distrbution
28% 30%
23,20% 25%
20,80%
0,
6% 20%
15%
10%
4 0,
3,20% A80% 4% 5%
m B .
20-29 30-39 40-49 50-59 60-69 70-79 80-89

Fig 1: The percentage of patients group according to age.

Among the 93 male participants, 50 (53.76%) had
a family history of the illness, while 19 out of 32 female

participants (59.37%) reported a family history of the
disease (Table 3).

Table 3
Family history and comorbidities among male and female participants
. Total participant (125)
Characteristics Percentage
Total History of disease
) ) Male 93 50 53.76%
History of disease
Female 32 19 59.37%
Male No related -
Comorbidities
Female No related -
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No comorbidities were observed in any partici-
pants, as confirmed by laboratory findings and inter-
views regarding their health status. Information on tu-
mor stage, metastasis, and treatment methods was not
available, as these details fall under the purview of the
treating specialist and could not be obtained.

Detection of rs20541 polymorphism. In Fig. 2, the
specific band locations for the A and G alleles of the
rs20541 polymorphism, as well as the IL-13 gene, are
shown at 108 bp, 168 bp, and 280 bp, respectively. The
results depict both the G and A alleles in the rs20541
SNP and the IL-13 gene in the case and control groups.

Fig. 2. Tetra-Primer ARMS-PCR amplification of rs20541 polymorphism in the IL-13 gene. The figure illustrates the results of
Tetra-Primer ARMS-PCR amplification of the polymorphic alleles of the rs20541 polymorphism in the 1L-13 gene. The PCR
products were separated on a 1.5% agarose gel stained with 0.5 mg/ml ethidium bromide and electrophoresed at 120 V for 80
minutes. Bands were visualized under UV light. The M lane contains a 100-bp molecular-weight DNA marker. Lanes 1, 4, and 6
correspond to the A allele, G allele, and IL-13 gene, respectively.

The Hardy-Weinberg equilibrium (HWE) was
maintained, and the frequencies of heterozygote and
homozygote alleles for each genotype were consis-
tent. Genotype distribution and allele frequencies
were analyzed using chi-square tests, with associa-
tions reported as odds ratios (OR) along with relative
risk estimates and 95% confidence intervals (CI).

Table 4 details the genotype and allele frequencies
for the rs20541 polymorphism in the IL-13 gene in both
patient and control groups. In the case group, the GG
genotype was the most common (52.8%), compared to
the AG (31.2%) and AA (16%) genotypes. Conversely,
the control group showed a higher percentage of the AG
genotype (43.2%), with the AA and GG genotypes at
33.6% and 23.2%, respectively.

Table 4
The genotype frequencies of rs20541 polymorphisms in the IL-13 gene in healthy and RCC samples
Cases (n=125) Control (n=125)
Genotype Observed Excepted Observed Excepted OR (95%CI) RF P
No % no % no % no %
AA 20 16% | 1248 | 10% 42 | 33.6% | 38.09 | 30.47%| 0.38(0.21-0.69) 0.21 0.002
AG 39 31.2% | 54.04 | 43.2% 54 432% | 61.82 | 49.46% | 0.6 (0.36 - 1.00) 0.17 0.067
GG 66 52.8% | 58.48 | 46.8% 29 23.2% | 25.09 | 20.07%| 3.7(2.15-6.37) 0.38 <0.0001
Total 125 100 125 100 125 100 125 100
P-HWE 0.001 0.15

Notes: OR= Odds ratio, CI= Confidence Interval, RF=Risk factor, P<0.05 by Fisher’s test

The OR for the GG genotype was 3.7 (95% CI =
2.15—6.37), indicating a significant risk factor (0.38)
with a highly significant p-value (P = 0.0000002). The
OR for the AG genotype was 0.6 (95% CI = 0.36—
1.00), suggesting a less significant protective factor
(0.17) with a p-value of 0.067. For the AA genotype,
the OR was 0.38 (95% CI = 0.21-0.69), indicating
a significant protective factor (0.38) with a p-value
of 0.002.

Besides, the OR of G and A alleles were 2.67 (95%
CI=1.85-3.84) and 0.37 (95% CI = 0.26 - 0.54), re-
spectively, in Table 5. The G allele risk factor (0.42) is
highly significant (P = 0.0000001) and would be con-
sidered an etiological factor, whereas the A allele risk
factor (0.2) is a highly significant (P = 0.0000001)
protective factor. Based on the above results, the GG
genotypes and G alleles are associated with renal cell
carcinoma.
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Table 5
Allele frequencies of polymorphisms in IL-13 gene (rs20541 G>A) genes in controls and RCC patients
Target Gene Allele Renal cell Control OR (95%CI) RF P
carcinoma Number | Number (%)
(%)
IL-13 gene G 171 (68.4%) 112(44.8%) 2.67 (1.85 - 3.84) 0.42 <0.0001
(20541 G>A) A 79(31.60%) 138(55.2%) 0.37 (0.26 - 0.54) 0.35 <0.0001

Notes: OR= Odds ratio, CI= Confidence Interval, RF=Risk factor, P<0.05 by Fisher’s test, ** highly significant

Table 6 illustrates the distribution of age groups ac-
cording to their genotypes in cases compared to control.
Table 4 explains the significant differences between pa-
tient and control groups in age. Furthermore, this table
presents significant differences (P = 0.0001) between pa-

tients and controls in AA genotypes in the male group
only. Non-significant differences were noted between
other genotypes in the male and female groups. This re-
sult may not reflect a clear association between the dis-
ease incidence in elderly age groups and their genotypes.

Table 6
Distribution of age groups according to their genotypes
Sex Genotypes (Mean * SE) control (Me;?s:__s =9 P-value
AA (47.33£1.92) (58.1£1.88) 0.0001
Male AG (54.5412.48) (55.48+2.37) 0.7
GG (53.8612.96) (56.88%2.62) 0.4
AA (52.1+1.72) (60.11%2.39) 0.2
Female AG (54.3£2.78) (60.8 + 3.86) 0.1
GG (58.1+2.15) (61.751£1.98) 0.1

The results in Table 7 illustrate the distribution of
patient groups according to sex. Moreover, non-signifi-
cant differences P =0.19, 0.25, and 0.8 were noticed in
the AA, AG, and GG genotypes, respectively. Although

the GG genotype and the G allele have been linked as
a risk factor for the disease incidence, it cannot be said
that there is a direct link to the development of the dis-
ease according to the genotype for either sex.

Table 7
The genotype distribution according to sex
(Mean * SE)
Genotypes P-value
Male Female
AA (58.1£1.88) (61.751£1.98) 0.19
AG (55.48%2.37) (60.8 + 3.86) 0.25
GG (56.88+2.62) (57.64 £2.9) 0.8

Discussion. El-Derany found that the rs20541
polymorphism is a significant contributor to cancer
progression in non-alcoholic steatohepatitis [19]. Ac-
cording to [20], there may be a weak link between
glioma susceptibility and the IL-13 gene rs20541 poly-
morphism, and the associations may vary by ethnicity.
Moreover, the rs20541 polymorphism of IL-13 was re-
lated to the risk of non-small lung cancers among Af-
rican-Americans but not among Caucasians [21]. The
IL-13 polymorphisms may be linked with renal cell car-
cinoma, as indicated by the results of the current study,
and this was previously confirmed by the study of [22],
who reported that a reduction in IL-13 production may

result in tumors that are less likely to recur. Other stud-
ies were also recorded that the polymorphisms of IL-
13 associated with various human diseases, including;
colorectal cancer, bladder cancer, breast cancer, and
renal cell carcinoma [23, 24]. On the other hand, the
results submitted by [25] noted that only the rs20541
SNP in between ten SNPs was significantly (P =
0.0054) associated with the decreased risk of renal cell
carcinoma in Chinese populations. Moreover, the find-
ings of the current work illustrated incompatibility with
those recorded by [26], who have suggested that the
carriers of the rs20541 polymorphism were significantly
associated with reduced cancer risk. [27] recorded that
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the 1520541 polymorphism of IL-13 was not associated
with gastrointestinal cancer risk for any of the genetic
models and subgroup analyses.

Many cells are expressed for IL-13, such as T-
helper 2 cells, so IL-13 was secreted from activated T-
helper 2 cells and works as a regulatory cytokine of hu-
moral immunity as well as cytokines that mediate im-
mune response type II with many biological functions,
including inflammatory immune response promotion
and inhibition of inflammatory cytokine production
[28]. Using a genome-wide association investigation,
Urayama’s findings revealed that there is one SNP at
chromosomal region 5q31 (IL13, rs20541) and other
18SNPs in the MHC region, chosen from among >100
genome-wide significant MHC region SNPs [40]. This
may be one of the most important reasons for the bio-
logical association of this SNP with the disease. The
mechanism of the occurrence of disorders associated
with IL-13 may be related to the numerous impacts in
regard to the regulation and induction of inflammation
caused by the immunological and biological role of IL-
13 in immune and inflammatory regulation [29].

As mentioned previously, the location of the MHC
rs20541 SNP and its functional significance in the re-
gion may be a potential risk factor for the pathogen-
esis of some diseases. On the other hand, Thl, Th2,
and Thl7 play an important role in the immune sys-
tem, which is regulated by IL-13, so these may indicate
the importance of IL-13 in the immune system [30].
Furthermore, [31-33] detected the evolution of 1L-13
levels in breast cancer, colorectal cancer, and oral squa-
mous cell carcinoma respectively. Due to its pleiotropic
effects on inflammation and immunoregulation, 1113
may have a role in the development of cancer. It was
recently reported that in mouse cancer models, IL13
induced myeloid cells to produce transforming growth
factor-f3, which mediated cancer immunosurveillance.
In bladder cancer patients, however, IL13 production
was observed to be elevated as an apparent immune re-
sponse against inflammation [34, 35]. Consequently, it
is reasonable to assume that IL.13 variations will impact
carcinogenesis through their impact on cancer immune
responses. The variation between the above studies may
come back to sample size, geographic area, lifestyle of
population understudies, and genetic predisposition for
some groups. Furthermore, the frequency of RCC rises
gradually with age [36, 29]. These findings supported
those of the present investigation, demonstrating that
the elderly had the highest infection rates. The recur-
rence or incidence of the disease in individuals after
treatment may be a third since the disease recurs in a
metastatic form [37].

In the current results, the findings explain that the
rate of disease incidence in males reaches 74.4% than in
females 25.6%. Similar findings were reported by [38],
who asserted that men experience disease incidence at
a rate twice as high as that of women. There is evidence
to imply that individual characteristics, including hor-
mones and heredity, are the cause of this discrepancy in

male incidence. In addition, men suffer from larger and
more aggressive tumors than women. Female hormones
like estrogen may have a preventive effect on kidney
cancer, which is one theory that helps to explain the
situation partially Trusted Source. Women tend to be
older than men when kidney cancer is diagnosed, which
may be explained by the declining amounts of estrogen
in elderly women [38]. According to an analysis of the
United States Cancer Statistics (USCS) public use da-
tabase from 2001 to 2016, for a wide range of cancer
sites, including the bladder, kidney, colorectum, liver,
esophagus, head and neck, brain, skin, and blood, men
have a greater incidence and worse survival outcomes
than women [39]. Moreover, it has not been observed
that the development of the disease is genetically linked
to sex, this may be due to the fact that the disease is
multifactorial such as genetic, immunological, and en-
vironmental factors [25].

Genetic testing is used for screening, diagnosis,
and prognosis of disorders compatible with a genetic
etiology, as well as to guide pharmacological therapy
to optimize drug efficacy and reduce side effects. In
practice, this attempts to inform about the availabil-
ity of DNA-related genetic tests, their interpretation,
and recommended clinical interventions based on the
results, using evidence from clinical recommendations
when available. Some of the challenges associated with
the adoption of genetic testing for patient diagnosis and
treatment include the lack of demonstrated clinical va-
lidity and utility of some genetic variants (such as the
majority of the genetic variants identified in genome-
wide association studies) and the availability of less
expensive alternatives (e.g., dosing blood levels of the
drug rather than adjusting based on genetic testing).

The current study has to overcome a few challeng-
es. Firstly, only one hospital was used to enroll the RCC
patients and controls, therefore their representation of
the whole population may be limited. Furthermore,
while the polymorphisms examined in this study were
selected based on their functional significance, future
research should look for markers in other genes that may
be able to predict an individual’s susceptibility to RCC.
Third, this study’s statistical power was constrained by
its moderate sample size. Lastly, additional research is
required to validate our results and elucidate the genetic
process underlying RCC, particularly in relation to the
gene-environment interaction. Practical applications
for such outcomes include early genetic discovery of
genes, risk factor identification through investigations,
and follow-up immunological testing. There must also
be education about the most essential elements con-
tributing to the disease’s development, such as smok-
ing and continuous exposure to carcinogenic stimuli, as
well as excessive alcohol intake and other risk factors.
Finally, the PCR was applied in human illnesses and
genetic diseases [41-51], for that we can suggest using
these molecular techniques in different medical areas.

Conclusions. This study identified a significant
association between the rs20541 polymorphism in the
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IL-13 gene and RCC in an Iraqi population. Specifi-
cally, the GG genotype and G allele were found to be
strong risk factors for RCC, with a notable odds ratio of
3.7 (95% CI: 2.15—6.37) for the GG genotype and 2.67
(95% CI: 1.85—3.84) for the G allele. Conversely, the
AA genotype and A allele were associated with a pro-
tective effect against RCC, suggesting a potential role
of IL-13 genetic variants in modifying cancer risk. Fur-
ther research with larger sample sizes and diverse popu-
lations is needed to validate these results and explore
the underlying mechanisms by which IL-13 influences
RCC development.
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Abstract. Despite the established links between obesity, blood pressure variability, and
cardiovascular risks, the specific impact of the interaction between obesity and non-dipping blood
pressure status on left ventricular mass (LVM) in normotensive individuals remains underexplored.

Most studies have focused on hypertensive populations, leaving a critical gap in understanding how
these factors contribute to cardiovascular changes in normotensive young adults. This study aims
to address this gap by examining the combined effects of obesity and blood pressure dipping status
on LVM in a normotensive cohort of young subjects.

Methods: This cross-sectional study was conducted at Hasanuddin University Hospital and
Central General Hospital (RSUP) Dr. Wahidin Sudirohusodo from March 2023, with a sample of
63 subjects divided into 32 dippers and 31 non-dippers. Interviews and ambulatory blood pressure
monitoring (ABPM) were used to collect blood pressure data and history of hypertension. LVM
measurements were obtained via echocardiography. Data were analyzed using SPSS version 25,

with statistical significance set at p<0.05.

Results: LVM was significantly greater in males, obese individuals, and non-dippers compared
to females, non-obese individuals, and dippers (178.2£141.6 g vs. 102.68+32.1g; 156.3+124.3
g vs. 101.39+26.02 g; 150.5+£118.6 g vs. 103.5+38.4 g with p=0.029, p=0.026, p=0.037,

respectively). Both non-dipping status and obesity significantly affected LVM, with odds ratios of
4.27 and 3.31, respectively (p<0.05). Non-dipping status was the dominant factor affecting LVM,

with the lowest risk observed in the dipping and non-obese group (OR=1.00).

Conclusion: Obesity and non-dipping blood pressure status, and their interaction, increase LVM.

1t is necessary to control obesity in young adults even if they are normotensive.

Keywords: obesity, blood pressure dipping status, left ventricular mass.
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BB 02KMpiHHS TA HIYHOTO 3HMZKEHHS apTEPiajbHOr0 TUCKY HA Macy
JIBOIO IIJIYHOYKA Y MOJIOAMX JIIOJIei 3 HOPMOTEH3i€10

'BinninenHs HedposoriuyHoi rinepreHsii, kadeapa BHYTPIilIHbOI MEAULIMHU,
MennyHuit pakynsreT YHiBepcuteTy XacaHyamiHa, Makaccap, IngoHe3is

2BinpineHHs eHIOKPUHOJIOTII Ta METAOOIYHUX 3aXBOPIOBaHb, Kadeapa BHYTPIlIHLOI MEIULIVHHA,
MeIUYHUi hakyasTeT YHiBepcuTeTy XacaHynaiHa, Makaccap, IHmoHe3is

3BinmineHHsa cepleBO-CyIMHHUX 3aXBOPIOBaHb, Kadeapa BHYTPILIHLOT MEAULIMHMU,
MeIuYHUi pakynsTeT YHiBepcuTeTy XacaHyaaiHa, Makaccap, IHgoHe3ist

4BinmizeHHsT peBMaTOJIOTi1, Kapenpa BHYTPIIHBOI MEIULIMHH,
MeIuYHU pakyasTeT YHiBepcuTeTy XacaHyaaiHa, Makaccap, IHgoHe3ist

SKagenpa (iziosorii, MeaquuHuii hakyasTeT YHiBepcuTeTy XacaHyanina, Makaccap, IHIoHe3isI

PesioMe. Hezsancaiouu Ha 6cmano6aeHi 36 I3KU MIdC OXNCUPIHHAM, 8apiabesbHICMI0 apmepiatbHo20 MUCKY ma
cepueso-cyOUHHUMU PUBUKAMU, KOHKDEeMHUI 6NAUE 83AEMOOIT MIdIC 0ICUPIHHAM i 8apiabeabHiCmI0 apmepianbHo20 MUCKY
Ha macy aigoeo wiayHouxa (MJIII) y atooeii 3 HOPMANbHUM MUCKOM 3AAUMAEMbCS HeOOCMAMHb0 eueyeHuM. birvwicmo
docaidxceHb 30cepediceHo Ha epYNax nayicHmie 3 2inepmoHicro, 3aAUaYy KpUMUu4Hy npo2aluty 6 po3yMiHHI moeo, K
yi pakmopu cnpusiroms cepueso-cyOUHHUM 3MIHAM Y MOA00UX AH00eil 3 HOPMAAbHUM MUCKOM. Memoro yboeo docaidicen-
H 0Y10 8UBMUMU BNAUB OICUPIHHA MA HIYHO20 3HUMICeHHs apmepianrbHoeo mucky Ha MJII y koeopmi moarodux arodeii 3
HOPMOMEH3IEN.

Memoou. Lle nonepeune docaioxncenHs 6ya0 nposedeHo 6 yHieepcumemcoKiil nikapri Xacanyddina ma Ilenmpans-
Hiil 3aeanvHiil nikapii (RSUP) doxkmopa Baxidina Cydipoeycodo 3a yuacmi 63 ymoeHo-300po8ux cyo’ekmie. Yuacnuku
Oyau cmpamuikoeani 3a 3HUNCEHHAM HIYH020 apmepianbHo20 MUCKY Ha 2 epynu: dinnep (n = 32) ma HoH-Odinnep (n =
31). s 3060py 0anux wiodo apmepiansHO20 MUCKY 8UKOPUCIOBYBAAU ONUMYBAHHS MA aMOYAAMOPHULL MOHIMOPUHE ap-
mepianvrozo mucky (ABPM). Bumiprosanns MJIII 30iiicnrosanucs 3a donomoeor exoxapoioepaii. ani ananizyeaiu
3a donomoeoro SPSS eepcii 25, cmamucmuuna snavywicms écmanosaosanracs npu p<0.05.

Pesynomamu. MJIII 6yna 3uauno Ginvuwor y wonogixie (178.2 £ 141.6 e npomu 102.68 £ 32.12; p = 0.029), oci6
3 oocupinuam (156.3£124.3 e npomu 101.39+£26.02 2; p = 0.026) ma nou-dinnepie (150.5 £ 118.6 e npomu 103.5 £3 8.4
e; p =0.037). Cmamyc «HOH-Oinnep» Mma ONCUPIHHA Malu cmamucmuyHo sHavyuwui eeekm Ha MJIII 3 éionowenusm
wancie 4.27 i 3.31 gionosiono (p < 0.05).

Bucnoeku. OxcupinHs, «<HOH-0innep» cmamyc apmepianbHo20 MUCKY Ma iX NOEOHAHHA 00CMOBIPHO 30iNbULYIOMb
ML, wo ceiouums npo HeoOXiOHiCMb KOHMPOAIO MACU Mina HABIMb Y HOPMOMEH3UBHUX MOA0OUX AH00eil.

KnrouoBi ciioBa: oxcupinms, cnad apmepiansHoeo mucky, Maca Aig020 WAYHOYKA.

Introduction. Obesity is excessive fat accumulation  sity (waist circumference for men >90cm and women

due to an imbalance in energy intake (energy intake)
with energy used for a long time. The World Health Or-
ganization (WHO) sets a body mass index (BMI) cutoff
of > 25 for the obesity category in Asian adults Obesity
is found in adults, adolescents, and children [1]. More
than 1.4 billion adults are overweight and more than 500
million adults in the world are obese. Data from Lapo-
ran Nasional Riset Kesehatan Dasar (Riskesdas) 2008
in Indonesia shows that the prevalence of central obe-

Nur Fitriani:
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>80 cm) is 18.8%, whereas in 2013 it was 26.6%; BMI
>25 kg/cm2 at age >18 years in 2007 was 13.9% and in
2013 it was 19.7% [2].

Obesity is associated with risk factors for hyperten-
sion where obese individuals continue to increase and
become an epidemic, along with excessive eating pat-
terns and lack of physical activity. Every 10% increase in
body weight will increase blood pressure by 6.5 mmHg.
Obesity is not only a risk factor for hypertension, but
also a direct risk factor for damage to the kidneys, brain,
and heart [3]. The Framingham Study showed that 78%
of male hypertension sufferers and 65% of female hy-
pertension sufferers were directly related to obesity. The
risk of hypertension increases up to 2.6 times in obese
men and 2.2 times in obese women compared to indi-
viduals with normal weight [4].

52 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N23 (83) 2024



Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

Original Papers

Hypertension (HT) is an important health problem
because its prevalence is increasing with implications
for increased morbidity and mortality. A collaborative
meta-analysis study showed that research shows that
blood pressure (BP) levels are associated with cardio-
vascular (CV) risk, where the higher the BP, the greater
the risk. Starting from a systolic blood pressure (SBP) of
115 and a diastolic blood pressure (DBP) of 75 mmHg,
ifthe BP increases more than 20 mmHg at the SBP level
or 10 mmHg BP at the DBP level, it results in a two-
fold increase in CV risk [5].

Data from The Third National Health Nutri-
tion and Examination Survey (NHANES III) in 2003
showed a significant linear relationship between in-
creasing BMI, DBP, and pulse pressure in the Ameri-
can population [6]. The circadian pattern during the 24
hours in normotensive adults is characterized by a ten-
dency for BP to be higher during the morning to midday
and lower at night to early morning. Nighttime BP de-
creases from 10% to 20% of daytime BP. This variability
is different for everyone, which can occur in normoten-
sive subjects or hypertensive. BP variability is a physi-
ological condition based on hormonal, environmental,
and activity stimuli [7].

Hypertension is classified based on several catego-
ries. The American College of Cardiology (ACC) and
the American Heart Association (AHA) set SBP >130
mmHg and DBP >80 mmHg as criteria for hyperten-
sion [8]. Meanwhile, the European Society of Hyper-
tension (ESH) and the European Society of Cardiology
(ESC) SBP >140 mmHg and or DBP >90 mmHg as
hypertension [9].

Increased BP and the presence of BP variability
can be associated with increased cardiovascular risk and
damage to target organs in the cardiovascular system
[10-12], and the degree of damage to these target organs
will increase as BP variability increases over 24 hours
[12-14]. BP variability refers to changes in BP that can
occur in the short term (24 hours) and long term, which
is characterized by circadian variations in BP both dur-
ing the day and at night. The pattern of decreasing BP
at night is classified into 4 groups, namely dipping,
non-dipping, riser (reverse dipping), and extreme dip-
ping patterns [8]. Based on the ratio of decreasing SBP
at night and during the day it can be categorized into
reverse dipping (>1.0), non-dipping (0 .9-1.0), dipping
(0.8-0.9), and extreme dipping (<0.8) [7, 15].

A systematic review involving 23,856 hyperten-
sive patients and 9641 normotensive subjects from
Asia, Europe, and South America in 2011 found that
BP variability at night was associated with an increased
risk of cardiovascular mortality and morbidity in hy-
pertensive patients and healthy individuals [16]. Man-
ciaetal.in 2001 stated that subjects who experienced a
decrease in BP of less than 10% at night showed more
severe target organ damage and a higher incidence of
cardiovascular disease when compared with subjects
who experienced a decrease in BP of more than 10%
at night [17].

Ambulatory blood pressure monitoring (ABPM)
can assess circadian BP patterns, namely patterns in
the morning, evening, and 24-hour average blood
pressure which are not detected in regular blood pres-
sure checks in the clinic. Population-based and clini-
cal studies using ABPM show that nighttime blood
pressure is a better predictor than daytime blood pres-
sure. An increase in systolic blood pressure is associ-
ated with the incidence of left ventricular hypertrophy
(LVH), which is a condition that is a predictor of CV
events [18-20]. LVH is damage to the target organ of
the heart with a higher prevalence in people with hy-
pertension. An increase in left ventricular mass (LVM)
is caused by the thickening of the left ventricular wall
as a compensatory mechanism to minimize wall stress
in response to increased blood pressure. LVM is one
of the echocardiographic parameters used to diagnose
LVH [21].

Overweight and obesity are additional cardiovas-
cular risk factors that can lead to left ventricular re-
modeling. Several studies examining obese patients or
research participants with metabolic syndrome found
an unfavorable influence of obesity on left ventricular
mechanics. Research conducted to examine the effect
of the interaction between obesity and dipping and non-
dipping status on LVM in HT subjects has been widely
reported, but the effect on normotensive subjects is still
very limited. This study is done to learn the effects of
obesity and blood pressure dipping status on LVM in a
normotensive cohort of young subjects.

Methods. This cross-sectional study was conduct-
ed at Hasanuddin University Hospital and the Integrat-
ed Heart Center of Central General Hospital (RSUP)
Dr. Wahidin Sudirohusodo in Makassar from March
2023 to November 2023. The research was carried out
after obtaining ethical approval from the Ethics Com-
mittee for Biomedical Research on Humans, Faculty
of Medicine, Hasanuddin University, Makassar with
approval number 923/UN4.6.4.5.31/PP36/2023. In-
formed consent was also obtained from participants for
their participation in the study.

A total of 63 normotensive adult subjects, divided
into 32 dippers and 31 non-dippers, were recruited
through consecutive sampling. The inclusion criteria
for participation were: (1) age range 25-40 years, (2)
non-diabetic, and (3) willingness to participate in the
study. Subjects were excluded if they had a history of
hypertension, were pregnant, or had a history of con-
genital heart disease.

The research involved interviewing all subjects to
gather information about their hypertension history,
ensuring they met the inclusion and exclusion criteria,
and obtaining informed consent. Subsequently, ABPM
measurements were performed using a BTL-08 ABPM
device by BTL Industries Ltd. The cuff was placed on
the non-dominant arm, and blood pressure was record-
ed every 30-60 minutes. After 24 hours, the data were
downloaded and processed using the Cardiopro appli-
cation.
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Daytime and nighttime average SBP and DBP
were calculated based on ABPM readings. The IDACO
criteria defined a complete ABPM period as having at
least 10 daytime (10 AM—8 PM) and 5 nighttime (12
AM—6 AM) SBP and DBP measurements. Mean day-
time and nighttime SBP and DBP were calculated by
averaging the respective readings. The mean 24-hour
blood pressure was determined by averaging all avail-
able BP measurements from ABPM. The nighttime-to-
daytime SBP ratio was defined as mean nighttime SBP
divided by mean daytime SBP.

Dipping patterns were categorized based on the
nighttime to daytime SBP ratio: dipping pattern (<0.90)
and nondipping pattern (>0.90). Participants with a re-
verse dipping pattern (>1.0) were included in the non-
dipping pattern category due to the small sample size
(n=19).

Subjects were instructed to maintain normal daily
activities, remain calm during measurements, avoid ex-
ercising or driving during pumping, press the drug but-
ton if engaging in excessive activity, and avoid medica-
tions that could affect blood pressure.

LVM measurements were obtained through trans-
thoracic echocardiography at the Integrated Heart
Center of Dr. RSUP. Wahidin Sudirohusodo Makas-

sar, using the GE Vivid E95 device. Parameters as-
sessed included left ventricular dimensions such as left
ventricular end-diastolic diameter (LVEDD), inter-
ventricular septal thickness (IVSD), and posterior wall
diameter (PWD).

SPSS version 25 (Armonk, NY: IBM Corp) was
used for data analysis, employing descriptive methods
and statistical tests. The descriptive method provided
general information on the research sample, while the
statistical method calculated mean values, standard
deviation, and frequency distribution. Statistical tests
utilized the student’s t-test for normally distributed
data and the Mann-Whitney U test for non-normally
distributed data, comparing variations in blood pres-
sure and left ventricular mass. Further analysis involved
univariate and multivariate logistic regression to iden-
tify factors influencing LVM. The results, expressed as
Odds Ratio (OR) with a 95% confidence interval (95%
CI), will be presented in narrative form, accompanied
by tables and figures. Statistical significance was deter-
mined at a p-value of <0.05.

Results. Among the study cohort, there were 20
men (31.7%) and 43 women (68.3%) aged 25-39, with a
mean age of 30.63 + 3.04 years. Subject characteristics
are presented in Table 1.

Table 1
Study subject characteristics
Descriptive statistics
Variable
n (%) (Mean * SD)

Sex

Male 20 (31,7)

Female 43 (68,3)
Age, year 63 (100) 30.63 + 3.04
BMI

Obese 34 (54)

Non-Obese 29 (46)
BP variability

Dipping 32(50,8)

Non-dipping 31(49,2)
24 hours mean BP, mmHg

SBP 63 (100) 117.9 £ 10.9

DBP 63 (100) 72.95 £ 8.5
Night-time BP, mmHg

SBP 63 (100) 117.36 £ 13.5

DBP 63 (100) 72.5+10.9
Daytime BP, mmHg

SBP 63 (100) 117.3+94

DBP 63 (100) 72.3+£8.3
LVM, gram 63 (100) 126.6 £ 90.03

The data revealed that 54% (n = 34) of the sub-
jects were obese, while 46% (n = 29) were non-obese.
Regarding blood pressure, 50.8% (n = 32) were clas-

sified as dipping, and 49.2% (n = 31) were non-dip-
ping. Analysis of 24-hour blood pressure monitoring
indicated that the average night-time SBP ranged
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from 94-147 mmHg (mean 117.36 =+ 13.5 mmHg),
while the daytime SBP ranged from 96-146 mmHg
(mean 117.3 £ 9.4 mmHg). The minimum SBP was
72-127 mmHg (mean 94.57 + 11.25 mmHg), and the
maximum SBP ranged from 120-178 mmHg (mean
139.13 £ 11.21 mmHg). The daytime DBP ranged
from 56-91 mmHg (mean 72.3 + 8.3 mmHg), the
minimum DBP ranged from 36-86 mmHg (mean

57.24 + 9.4 mmHg), and the maximum DBP ranged
from 67-111 mmHg (mean 88.89 + 9.8 mmHg). The
LVM for all subjects ranged from 53.4-763 g (mean
126.67 = 90.03 g).

Further analysis showed that LVM was significant-
ly greater in males, obese individuals, and the non-dip-
ping group compared to females, non-obese individu-
als, and the dipping group (Table 2).

Table 2
Comparison of LVM based on sex, obesity, and BP dipping status
Variable n (Megl‘:l-\_i-/[ SD) p-value
Sex
Male 20 178.2 + 141.6 0.029
Female 43 102.68 + 32.1
Obesity
Obese 29 156.3 £ 124.3 0.026
Non-Obese 34 101.39 + 26.02
BP Variability
Dipping 32 103.5 + 38.4 0.037
Non-dipping 31 150.5 £ 118.6

The impact of blood pressure dipping status and
obesity on LVM was examined by categorizing LVM
based on median values for males (147.02 g) and females
(101.03 g). This allowed for multivariate analysis using

logistic regression. Table 3 displays the results of the
regression analysis, showing the relationship between
gender, dipping status, obesity, and LVM category (>
median and < median).

Table 3
Univariate and multivariate logistic regression analysis factors influencing LVIM
Univariate analysis Multivariate Analysis
Variable
Crude OR 95%CI p-value Crude OR 95%CI p-value
Sex (M/F) 0.955 0.33-2.76 1.000
Obese (Yes/No) 3.07 1.09-8.61 0.057 3.31 1.09-10.02 0.004
Dipping (ND/D) 4.00 1.41- 11.44 0.007 427 1.42-12.86 0.010

R2=22.9%

As presented in Table 3, dipping status and obe-
sity had an impact on LVM. Subsequent adjustments
for LVM changes revealed that both non-dipping sta-
tus and obesity significantly affected LVM, with odds
ratios of 4.27 and 3.31 respectively (p<0.05).

Next, an analysis of the interaction effect of dip-
ping status and obesity on left ventricular mass (> me-
dian and < median) was carried out by grouping sub-
jects based on a combination of blood pressure dipping
status (dipping or non-dipping) and obesity (obese or
non-obese). Table 4 reveals the impact of dipping status
and obesity on changes in LVM.
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Table 4
Association between dipping status and obesity with LVM
LVM
Category > median < median OR 95% CI
n (%) n (%)

Dipping non-obese 4(22.2) 14(77.8) 1.00 -
Dipping obese 7(46.7) 8(53.3) 3.06 0.68-13.79
Non-dipping non-obese 9(60.0) 6(40.0) 5.25 1.15-23.94
Non-dipping obese 12(80.0) 3(20.0) 14.00 2.60-75.41

LVM (> median and < median)

As shown in Table 4, non-dipping is the dominant
factor, with the lowest risk observed in the dipping+non-
obese group (OR=1.00). The dipping+obese group has a
higher risk (OR=3.05), followed by non-dipping+non-
obese (OR=5.25), and the highest risk is found in the
non-dipping+obese group (OR=14.00). Obesity alone
does not pose a significant risk, but non-dipping BP
status has a significant effect (OR=5.25, 95%CI=1.15-
23.94). This risk increases to 14.00 when obese indi-
viduals have non-dipping status compared to those with
dipping status without obesity.

Discussion. This study evaluated the impact of the
interaction between obesity and BP dipping status on
LVM in normotensive young adult subjects. This re-
search was conducted on 63 adult subjects consisting
of 20 men (31.7%) and 43 women (68.3%) with an age
range of 25-39 years with a mean of (30.63+3.04) years.
Obese subjects 34 (54%) and non-obese 29 (46%), dip-
ping 32 (50.8%), non-dipping 31 (49.2%). The 24-hour
BP monitoring using the ABPM method obtained a
SBP range ranging from 96-148 mmHg (117.9+10.9
mmHg), and an average DBP between 57-87 mmHg
(72.95+8.5 mmHg).

In this study, it was found that obesity influenced
LVM. It was found that LVM was significantly greater
in the obese group compared to the non-obese group
(150.5+118.6 g vs 103.5+38.4 g). Previous studies re-
ported the same results. Rider et al. in 2009 reported that
obesity was significantly associated with increased LVM
(126127 in obese subjects compared to 90+20 g in non-
obese subjects; p<0.001) [22], Avelar et al. in 2007 found
in severely obese subjects 234165 g compared to 160£38
g in non-obese [23] and linear regression analysis con-
ducted by Maugeri et al. in 2019 found that increasing
BMI was an independent predictor of increasing LVM
[24]. This may be related to the interaction between sys-
temic hypertension and pressure overload in obese indi-
viduals which is reported to produce an exponential ef-
fect on the prevalence of LVH. The effect of increasing
BP on changes in LVM appears to be significantly greater
in obese individuals compared to non-obese individuals.

Obesity leads to excessive adipose accumulation,
resulting in increased blood volume and cardiac out-
put. The increase in cardiac output is due to a rise in

stroke volume, as heart rate remains unchanged with
weight gain. This causes systemic vascular resistance
to decrease, leading to left ventricular dilatation. Re-
cent research has found TNF alpha receptors in heart
muscle, explaining how obesity can cause LVH with-
out hypertension. Increased secretion of TNF alpha
by fat cells in obesity leads to its binding to myocardial
receptors, triggering reactions such as myocyte apop-
tosis and fibrosis, ultimately resulting in LVH [25].

BP variability can be divided into several catego-
ries based on the ratio of night-time to daytime SBP,
namely into the dipping category if the SBP ratio is
<0.9, non-dipping if the SBP ratio is >0.9-1.0, and re-
verse dipping if the ratio SBP > 1.0 [26]. Based on the
results of measuring the average daily BP for 24 hours,
32 subjects in this study (50.8%) showed BP variability
with a dipping pattern, while the remaining 31 subjects
(49.2%) showed a non-dipping pattern.

This study also found that non-dipping subjects had
LVM values that were greater and statistically significant
than dipping subjects (150.5+118.6 g vs 103.5+38.4 g;
p=0.037) thus indicating the possibility of an influence
from 24-hour VTD on changes in LVM in young adults
in healthy conditions. Previous research also obtained
similar results, including research from Radhakrishna
et al. who reported a significantly greater mean LVM in
non-dipping subjects when compared to dipping subjects
(217.7£59.3 compared to 197.6+54 g; p=0.011) [26].

The cause of the increase in LVM is not fully un-
derstood, but it is believed to be linked to heightened
blood pressure and various changes in blood vessels like
increased tension, muscle cell growth, reduced artery
elasticity, and increased aortic stiffness. As a result, the
heart muscle is burdened with a sustained workload
[27]. Research has shown that LVM increases in re-
sponse to a higher heart workload due to disturbances
in daily changes or vascular tone dysfunction (VTD)
[27]. Hendriks et al. (2019) found that there is a direct
relationship between high blood pressure (SBP) and in-
creased LVM, with a 10 mmHg increase in SBP esti-
mated to raise LVM by 4.01g [28].

This study found a link between VTD and changes
in LVM, establishing the effectiveness of 24-hour BP
monitoring in detecting night-time BP changes and
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identifying early CV risk in healthy individuals with-
out symptoms. This allows at-risk individuals to take
prompt preventive actions, reducing future cardiovas-
cular disease-related morbidity and mortality.

After categorizing changes in LVM based on gen-
der, multivariate analysis showed that BP dipping sta-
tus and obesity independently influenced LVM with a
significant impact (p<0.05). The odds ratio (OR) for
blood pressure dipping status was 4.27 and for obesity
was 3.31. Another study by Kim et al. in 2017 also found
that non-dipping status and obesity were independent
factors contributing to increased left ventricular mass,
with OR values of 2.134 and 3.694, respectively [29].

Further analysis was conducted to assess the risk
of increased left ventricular mass based on dipping sta-
tus and obesity. The reference group comprised non-
obese subjects who experienced dipping (OR=1.00).
The lowest risk increase (OR=3.06) was observed in
obese subjects with dipping status. Non-obese subjects
with non-dipping status exhibited a higher risk increase
(OR=5.25), while the highest risk increase (OR=14.00)
was seen in obese subjects with non-dipping status,
compared to the reference group.

The analysis reveals that the combination of obesi-
ty and non-dipping status significantly increases the risk
of LVM changes. This can be attributed to the impact of
obesity and insulin resistance, which activate the renin-
angiotensin-aldosterone system, sympathetic tone, and
salt sensitivity. These factors ultimately lead to endo-
thelial dysfunction, arterial stiffness, and elevated blood
pressure [30]. Previous studies have also demonstrated
a link between obesity and reduced nocturnal dipping.
For instance, Cuspidi et al. (2013) reported a 15% lower
prevalence of nocturnal systolic blood pressure reduc-
tion in obese individuals compared to non-obese indi-
viduals [31]. Similarly, Talalaj et al. (2023) found lower
levels of nocturnal dipping in obese subjects [32], and
Miazgowski et al. (2019) identified a significant corre-
lation between visceral fat and nocturnal dipping levels
[33].

This study shows that non-obese-non-dipping
subjects are more at risk of experiencing LVM changes
than obese-dipping subjects which shows that obesity
does not significantly increase the risk of LVM changes
without non-dipping status, and non-dipping status can
have a more significant influence on LVM risk even
though without being accompanied by obesity.

Previous research also found a similar interac-
tion between obesity and blood pressure in causing left
ventricular changes. Maugeri et al. in 2019 found that
BMI and SBP were the main independent predictors of
changes in LVM, and these two variables could interact
with each other because changes in systolic blood pres-
sure were proven to have a greater effect on changes in
LVM in obese subjects (f=0.195; p=0.033) compared
to non-obese (B=0.134; p=0.048) [6, 24]. Chobanian
et al. in 2003 also found that the effect size of increasing
BP in causing left ventricular remodeling appeared to
be greater in obese subjects compared to non-obese [7,

34]. In contrast, Maugeri et al in 2019 did not find any
significant differences in LVM between obese and non-
obese subjects who did not experience an increase in
BP [24], while research from Cleva et al. in 2018 [35],
Zhang et al in 2014 [36], and Maugeri et al in 2019 [24]
found that increasing BP was proven to increase the risk
of changes in LVM without being affected by BMI.

The results of this study and several previous stud-
ies show that the interaction between obesity status and
the occurrence of BP dipping at night has the potential
to influence changes in LVM although obesity cannot
trigger a significant pathological remodeling process of
the left ventricle without being accompanied by chang-
es in BP variations while changes in BP variations can
influence LVM is not affected by obesity. Interestingly,
our study found that subjects with non-dipping status
or the absence of a decrease in BP at night in normo-
tensive young adults have a greater role in causing an
increase in LVM when compared with obesity.

Our study has several limitations. Considering at
least physical activity levels that could influence the
study results, a small sample size, cross-sectional de-
sign, and limitations specific to the measurement
methodology for addressing. There is a need for further
analysis regarding physical activity measured by MeT
level (type of activity x amount minute of activity x day/
week) (routine and exercise) as well as a larger study
sample size to increase the power of statistical tests.

Conclusions. In conclusion, LVM was found to be
significantly greater in obese subjects compared to non-
obese subjects, in non-dipping subjects than in dipping
subjects, and the presence of obesity in non-dipping
subjects will further increase LVM. Overall, obesity and
non-dipping BP status and their interaction increase
LVM. It is necessary to control obesity in young adult
subjects even though they are normotensive. Further
observation study is needed in obese subjects regarding
the risk of LVH.

Ethics Statement. The research was carried out
after obtaining ethical approval from the Ethics Com-
mittee for Biomedical Research on Humans, Faculty
of Medicine, Hasanuddin University, Makassar with
approval number 923/UN4.6.4.5.31/PP36/2023. In-
formed consent was also obtained from participants for
their participation in the study.

Competing interest. The authors declare no con-
flict of interest.

Funding sources. This research received no exter-
nal funding.

Author’s contributions. NF are the principal in-
vestigators. SB, HK, HR, SRZ, NM, AA, AMA, PT,
FHP contributed to the research concept and design. 1JP
contributed to analyzing the data statistically. All authors
participated in draft preparation, manuscript revision,
and content evaluation. All authors have read and agreed
to the content of the manuscript and confirm the accu-
racy and integrity of every detail of this research.

Data availability. Data is available upon reason-
able request.

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (83) 2024

OpUriHOABHI HOYKOBI POBOTU 57



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

References:

World Health Organization Western Pacific
Region. The Asia-Pacific perspective: redefin-
ing obesity and its treatment 2000. Geneva: World
Health  Organization. [Internet].2016;3:1-55.
Available from: https://iris.who.int/bitstream/han-
dle/10665/206936,/0957708211 eng.pdf.

Kementerian Kesehatan. 2008. Laporan Nasional
Riset Kesehatan Dasar (RISKESDAS) 2007-2013.
Badan Litbangkes, Depkes RI: Jakarta. Diakses di
www.depkes.go.id

Konsensus InaSH. Hipertensi dan Obesitas.
Indonesian Society of Hypertension. Available at:
http://faber.inash.or.id

Wilson P.W.F, D.Agustino R.B., Sullivan L, Parise
H, Kannel W.B. Overweight and obesity as deter-
minants of cardiovascular risk. The Framingham
Experience. Arch Intern Med. 2002;162(16):1867-
72. doi: 10.1001/archinte.162.16.1867.

Lewington S, Clarke R, Qizilbash N, Peto R,
Collins R; Prospective Studies Collaboration. Age-
specific relevance of usual blood pressure to vascu-
lar mortality. Lancet. 2002;360(9349):1903-13. doi:
10.1016/s0140-6736(02)11911-8.

Chobanian AV, Bakris GL, Black HR, Cushman WC,
Green LA, Izzo JL Jr, National Institutes of Health,
National Heart, Lung, and Blood Institute, et
al. The seventh report of the Joint National
Committee on prevention, detection, evalua-
tion, and treatment of high blood pressure (JNC
VII). JAMA. 2003;289(19):2560-72. doi: 10.1001/
jama.289.19.2560.

Pickering TG, Hall JE, Appel LJ, Falkner BE,
Graves J, Hill MN, et al. Subcommittee of
Professional and Public Education of the American
Heart Association Council on High Blood Pressure
Research. Recommendations for blood pressure
measurement in humans and experimental animals:
part 1: blood pressure measurement in humans: a
statement for professionals from the Subcommittee
of Professional and Public Education of the
American Heart Association Council on High Blood
Pressure Research. Hypertension. 2005;45(1):142-
61. doi: 10.1161/01.HYP.0000150859.47929.8e.

Whelton PK, Carey RM, Aronow WS, Casey DE Jr,
Collins KJ, Dennison Himmelfarb C, et al. 2017
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA guideline for the pre-
vention, detection, evaluation, and manage-
ment of high blood pressure in adults: a report of
the American College of Cardiology/American
Heart Association Task Force on Clinical Practice
Guidelines. Hypertension. 2018;71(6):1269-1324.
doi: 10.1161/HYP.0000000000000066.

Williams B, Mancia G, Spiering W, Agabiti Rosei E,
Azizi M, Burnier M, et al. Authors/Task Force

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Members. 2018 ESC/ESH Guidelines for the man-
agement of arterial hypertension: The Task Force
for the management of arterial hypertension of
the European Society of Cardiology (ESC) and
the European Society of Hypertension (ESH). J
Hypertens. 2018;36(10):1953-2041. doi: 10.1097/
HJH.0000000000001940.

Clement DL, De Buyzere ML, De Bacquer DA,
de Leeuw PW, Duprez DA, Fagard RH, et al.
Prognostic Value of Ambulatory Blood-Pressure
Recordings in Patients with Treated Hypertension.
N EnglJ Med. 2003;348(24):2407-15. doi: 10.1056/
NEJMoa022273.

Weber MA. The 24-hour blood pressure pattern:
does it have implications for morbidity and mortal-
ity? Am J Cardiol. 2002;89(2):27—33. doi: 10.1016/
s0002-9149(01)02324-4.

Shin S, Jang J, Baek Y, Kwon S, Park S, Woo S, et
al. Relation of blood pressure variability to left ven-
tricular function and arterial stiffness in hyperten-
sive patients. Singapore Med J. 2019;60(8):427—31.
doi: 10.11622/smedj.2019030.

Tatasciore A, Renda G, Zimarino M, Soccio M,
Bilo G, Parati G, et al. Awake Systolic Blood
Pressure Variability Correlates With Target-
Organ Damage in Hypertensive Subjects.
Hypertension. 2007;50(2):325—32. doi: 10.1161/
HYPERTENSIONAHA.107.090084.

Mancia G, Parati G, Hennig M, Flatau B, Omboni S,
Glavina F, et al. Relation between blood pressure
variability and carotid artery damage in hyperten-
sion: baseline data from the European Lacidipine
Study on Atherosclerosis (ELSA). J Hypertens.
2001;19(11):1981-9.  doi:  10.1097/00004872-
200111000-00008.

Abdalla M, Caughey MC, Tanner RM, Booth JN,
Diaz KM, Anstey DE, et al. Associations of Blood
Pressure Dipping Patterns With Left Ventricular
Mass and Left Ventricular Hypertrophy in Blacks:
The Jackson Heart Study. J Am Heart Assoc. 2017,
5:6(4). doi: 10.1161/JAHA.116.004847.

Hansen TW, Li Y, Boggia J, Thijs L, Richart T,
Staessen JA. Predictive Role of the Nighttime
Blood Pressure. Hypertension. 2011;57(1):3—10.
doi: 10.1161/HYPERTENSIONAHA.109.133900.

Mancia G, Parati G. Ambulatory Blood Pressure
Monitoring and Organ Damage. Hypertension.
2000;36(5):894—900.doi: 10.1161/01.hyp.36.5.894.

Staessen JA, Bieniaszewski L, O’Brien E, Gosse P,
Hayashi H, Imai Y, et al. Nocturnal Blood Pressure
Fall On Ambulatory Monitoring In A Large
International Database. Hypertension. 1997;29:30-
39. doi: 10.1161/01.hyp.29.1.30.

Cuspidi C, Sala C, Tadic M, Rescaldani M, Grassi G,
Mancia G. Nondipping pattern and subclinical car-

OpUriHOABHI HOYKOBI POBOTU

YKPAIHCKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N23 (83) 2024


https://iris.who.int/bitstream/handle/10665/206936/0957708211_eng.pdf.
https://iris.who.int/bitstream/handle/10665/206936/0957708211_eng.pdf.
https://iris.who.int/bitstream/handle/10665/206936/0957708211_eng.pdf.
https://iris.who.int/bitstream/handle/10665/206936/0957708211_eng.pdf.
https://iris.who.int/bitstream/handle/10665/206936/0957708211_eng.pdf.
https://iris.who.int/bitstream/handle/10665/206936/0957708211_eng.pdf.
http://faber.inash.or.id
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/212796
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/212796
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/212796
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/212796
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/212796
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)11911-8/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)11911-8/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)11911-8/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)11911-8/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(02)11911-8/abstract
https://jamanetwork.com/journals/jama/article-abstract/196589
https://jamanetwork.com/journals/jama/article-abstract/196589
https://jamanetwork.com/journals/jama/article-abstract/196589
https://jamanetwork.com/journals/jama/article-abstract/196589
https://jamanetwork.com/journals/jama/article-abstract/196589
https://jamanetwork.com/journals/jama/article-abstract/196589
https://jamanetwork.com/journals/jama/article-abstract/196589
https://jamanetwork.com/journals/jama/article-abstract/196589
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/01.HYP.0000150859.47929.8e
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000066
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://journals.lww.com/jhypertension/fulltext/2018/10000/2018_esc_esh_guidelines_for_the_management_of.2.aspx
https://www.nejm.org/doi/full/10.1056/NEJMoa022273
https://www.nejm.org/doi/full/10.1056/NEJMoa022273
https://www.nejm.org/doi/full/10.1056/NEJMoa022273
https://www.nejm.org/doi/full/10.1056/NEJMoa022273
https://www.nejm.org/doi/full/10.1056/NEJMoa022273
https://www.nejm.org/doi/full/10.1056/NEJMoa022273
https://www.ajconline.org/article/S0002-9149(01)02324-4/abstract
https://www.ajconline.org/article/S0002-9149(01)02324-4/abstract
https://www.ajconline.org/article/S0002-9149(01)02324-4/abstract
https://www.ajconline.org/article/S0002-9149(01)02324-4/abstract
https://pubmed.ncbi.nlm.nih.gov/30854570/
https://pubmed.ncbi.nlm.nih.gov/30854570/
https://pubmed.ncbi.nlm.nih.gov/30854570/
https://pubmed.ncbi.nlm.nih.gov/30854570/
https://pubmed.ncbi.nlm.nih.gov/30854570/
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.107.090084
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.107.090084
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.107.090084
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.107.090084
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.107.090084
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.107.090084
https://journals.lww.com/jhypertension/abstract/2001/11000/relation_between_blood_pressure_variability_and.8.aspx
https://journals.lww.com/jhypertension/abstract/2001/11000/relation_between_blood_pressure_variability_and.8.aspx
https://journals.lww.com/jhypertension/abstract/2001/11000/relation_between_blood_pressure_variability_and.8.aspx
https://journals.lww.com/jhypertension/abstract/2001/11000/relation_between_blood_pressure_variability_and.8.aspx
https://journals.lww.com/jhypertension/abstract/2001/11000/relation_between_blood_pressure_variability_and.8.aspx
https://journals.lww.com/jhypertension/abstract/2001/11000/relation_between_blood_pressure_variability_and.8.aspx
https://journals.lww.com/jhypertension/abstract/2001/11000/relation_between_blood_pressure_variability_and.8.aspx
https://www.ahajournals.org/doi/10.1161/JAHA.116.004847
https://www.ahajournals.org/doi/10.1161/JAHA.116.004847
https://www.ahajournals.org/doi/10.1161/JAHA.116.004847
https://www.ahajournals.org/doi/10.1161/JAHA.116.004847
https://www.ahajournals.org/doi/10.1161/JAHA.116.004847
https://www.ahajournals.org/doi/10.1161/JAHA.116.004847
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.109.133900
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.109.133900
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.109.133900
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.109.133900
https://www.ahajournals.org/doi/10.1161/01.HYP.36.5.894
https://www.ahajournals.org/doi/10.1161/01.HYP.36.5.894
https://www.ahajournals.org/doi/10.1161/01.HYP.36.5.894
https://www.ahajournals.org/doi/10.1161/01.HYP.29.1.30
https://www.ahajournals.org/doi/10.1161/01.HYP.29.1.30
https://www.ahajournals.org/doi/10.1161/01.HYP.29.1.30
https://www.ahajournals.org/doi/10.1161/01.HYP.29.1.30
https://www.ahajournals.org/doi/10.1161/01.HYP.29.1.30
https://academic.oup.com/ajh/article/28/12/1392/153524?login=false
https://academic.oup.com/ajh/article/28/12/1392/153524?login=false

Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

Original Papers

20.

21.

22.

23.

24.

25.

26.

27.

diac damage in untreated hypertension: A systemic
review and meta-analysis of echocardiographic
studies. Ann J hypertension. 2015;28:1392-402.
doi: 10.1093/ajh/hpv094.

Hermda RC, Ayala DE, Mojon A, Fern ndez JR.
Blunted sleep time relative to blood pressure de-
cline increases cardiovascular risk independent of
blood pressure level- the “normotensive nondip-
per” paradox. Chrinobiol Int. 2013;30:87-98. doi:
10.3109/07420528.2012.701127.

Nur A, Lintong F, Moningka M. Korelasi Antara
Tekanan Darah dan Indeks Massa Ventrikel
Kiri ( LEFT VENTRICULAR MASS INDEX)
Pada Penderita Hipertensi Di RSUP Prof.
DR. R. D. Kandou Manado. Jurnal e-Biome-
dik  (eBM).2015;(3):100-10. doi:  10.35790/
ebm.3.1.2015.6631

Rider OJ, Francis JM, Ali MK, Byrne J, Clarke K,
Neubauer S, et al. Determinants of left ventricular
mass in obesity; a cardiovascular magnetic reso-
nance study. Journal of Cardiovascular Magnetic
Resonance. 2009;11(1):9. doi: 10.1186/1532-
429X-11-9.

Avelar E, Cloward T.V, Walker J, Farney R.J,
Strong M, et all. Left Ventricular Hypertrophy
in Severe Obesity Interactions Among Blood
Pressure, Nocturnal Hypoxemia, and Body Mass.
Hypertension. 2007;49:34-39. doi: 10.1161/01.
HYP.0000251711.92482.14.

Maugeri A, Hruskova J, Jakubik J, Barchitta M,
Lo Re O, Kunzova S, et al. Independent Effects of
Hypertension and Obesity on Left Ventricular Mass
and Geometry: Evidence from the Cardiovision
2030 Study. J Clin Med. 2019;8(3):370. doi:
10.3390/jcm8030370.

Alpert, M.A. Obesity cardiomyopathy: pathophysi-
ology and evolution of the clinical syndrome. AmJ
Med Sci.2001; 321:225-36. doi: 10.1097/00000441-
200104000-00003.

Radhakrishna A, Brennan A, Wong B, Ledwidge M,
McDonald K. 16 The effects of nocturnal blood
pressure dipping pattern on cardiac structure as-
sessed using transthoracic echocardiography (TTE)
and cardiovascular magnetic resonance (CMR).
In: Oral abstract presentations 2. BMJ Publishing
Group Ltd and British Cardiovascular Society;
2022. p. Al4-5. doi: 10.1136/heartjnl-2022-
ICS.16.

Xiao FK, Li P, Han ZY, Jing L, Hua S, Zhao LS.
Patients with Dipper and Nondipper High-
Normal Blood Pressure Were Associated with Left
Ventricular Mass. Int J Hypertens. 2021;2021:1-5.
doi: 10.1155/2021/6946418.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Hendriks T, Said MA, Janssen LMA, vander Ende MY,
van Veldhuisen DJ, Verweij N, et al. Effect of Systolic
Blood Pressure on Left Ventricular Structure and
Function. Hypertension. 2019;74(4):826—32. doi:
10.1161/HYPERTENSIONAHA.119.12679.

Kim BK, Xu E, Choi BY, Lee Y, Kim SG, Yamori Y,
et al. Revised definition of predicted left ventricu-
lar mass using ambulatory blood pressure in healthy
Korean adults. Clin Hypertens. 2017;23(1):8. doi:
10.1186/s40885-017-0064-2.

D’Elia L, Strazzullo P. Excess Body Weight, Insulin
Resistance, and Isolated Systolic Hypertension:
Potential Pathophysiological Links. High Blood
Press Cardiovasc Prev. 2018 Mar;25(1):17-23. doi:
10.1007/s40292-017-0240-1.

Cuspidi C, Facchetti R, Bombelli M, Sala C,
Negri F, Grassi G, et al. Nighttime Blood
Pressure and New-Onset Left Ventricular
Hypertrophy: findings from the Pamela population.
Hypertension. 2013;62(1):78—84. doi: 10.1161/
HYPERTENSIONAHA.111.00682.

Taaaj M, Bogo owska-Stieblich A, W sowski M,
Sawicka A, Jankowski P. The influence of body
composition and fat distribution on circadian
blood pressure rhythm and nocturnal mean arte-
rial pressure dipping in patients with obesity. PLoS
One. 2023;18(1):¢0281151. doi: 10.1371/journal.
pone.0281151.

Miazgowski T, Taszarek A, Miazgowski B. Visceral
fat, cardiometabolic risk factors, and nocturnal
blood pressure fall in young adults with primary
hypertension. J Clin Hypertens (Greenwich).
2019;21(9):1406—14. doi: 10.1111/jch.13639.

Chobanian AV, Bakris GL, Black HR, Cushman WC,
Green LA, Izzo JL, et al. Seventh Report of the Joint
National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood
Pressure. Hypertension. 2003;42(6):1206—52. doi:
10.1161/01.HYP.0000107251.49515.¢c2.

de Cleva R, Araujo VA, Buchalla CCO, de Oliveira
Costa F, Cardoso AF, Pajecki D, et al. Cardiac
Remodeling Patterns in Severe Obesity According
to Arterial Hypertension Grade. Obes Surg.
2018;28(4):1047—54. doi: 10.1007/s11695-017-
2968-z.

Zhang K, Huang F, Chen J, Cai Q, Wang T, Zou R,
et al. Independent Influence of Overweight and
Obesity on the Regression of Left Ventricular
Hypertrophy in Hypertensive Patients: a meta-anal-
ysis. Medicine (Baltimore). 2014 Nov;93(25):e130.
doi: 10.1097/MD.0000000000000130.

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (83) 2024

OpUriHOABHI HOYKOBI POBOTU 59


https://academic.oup.com/ajh/article/28/12/1392/153524?login=false
https://academic.oup.com/ajh/article/28/12/1392/153524?login=false
https://academic.oup.com/ajh/article/28/12/1392/153524?login=false
https://academic.oup.com/ajh/article/28/12/1392/153524?login=false
https://www.tandfonline.com/doi/full/10.3109/07420528.2012.701127
https://www.tandfonline.com/doi/full/10.3109/07420528.2012.701127
https://www.tandfonline.com/doi/full/10.3109/07420528.2012.701127
https://www.tandfonline.com/doi/full/10.3109/07420528.2012.701127
https://www.tandfonline.com/doi/full/10.3109/07420528.2012.701127
https://www.tandfonline.com/doi/full/10.3109/07420528.2012.701127
https://ejournal.unsrat.ac.id/index.php/ebiomedik/article/view/6631
https://ejournal.unsrat.ac.id/index.php/ebiomedik/article/view/6631
https://ejournal.unsrat.ac.id/index.php/ebiomedik/article/view/6631
https://ejournal.unsrat.ac.id/index.php/ebiomedik/article/view/6631
https://ejournal.unsrat.ac.id/index.php/ebiomedik/article/view/6631
https://ejournal.unsrat.ac.id/index.php/ebiomedik/article/view/6631
https://ejournal.unsrat.ac.id/index.php/ebiomedik/article/view/6631
https://www.sciencedirect.com/science/article/pii/S1097664723004908?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1097664723004908?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1097664723004908?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1097664723004908?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1097664723004908?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1097664723004908?via%3Dihub
https://www.ahajournals.org/doi/10.1161/01.HYP.0000251711.92482.14
https://www.ahajournals.org/doi/10.1161/01.HYP.0000251711.92482.14
https://www.ahajournals.org/doi/10.1161/01.HYP.0000251711.92482.14
https://www.ahajournals.org/doi/10.1161/01.HYP.0000251711.92482.14
https://www.ahajournals.org/doi/10.1161/01.HYP.0000251711.92482.14
https://www.ahajournals.org/doi/10.1161/01.HYP.0000251711.92482.14
https://www.mdpi.com/2077-0383/8/3/370
https://www.mdpi.com/2077-0383/8/3/370
https://www.mdpi.com/2077-0383/8/3/370
https://www.mdpi.com/2077-0383/8/3/370
https://www.mdpi.com/2077-0383/8/3/370
https://www.mdpi.com/2077-0383/8/3/370
https://www.amjmedsci.org/article/S0002-9629(15)34671-1/abstract
https://www.amjmedsci.org/article/S0002-9629(15)34671-1/abstract
https://www.amjmedsci.org/article/S0002-9629(15)34671-1/abstract
https://www.amjmedsci.org/article/S0002-9629(15)34671-1/abstract
https://heart.bmj.com/content/108/Suppl_3/A14
https://heart.bmj.com/content/108/Suppl_3/A14
https://heart.bmj.com/content/108/Suppl_3/A14
https://heart.bmj.com/content/108/Suppl_3/A14
https://heart.bmj.com/content/108/Suppl_3/A14
https://heart.bmj.com/content/108/Suppl_3/A14
https://heart.bmj.com/content/108/Suppl_3/A14
https://heart.bmj.com/content/108/Suppl_3/A14
https://heart.bmj.com/content/108/Suppl_3/A14
https://onlinelibrary.wiley.com/doi/10.1155/2021/6946418
https://onlinelibrary.wiley.com/doi/10.1155/2021/6946418
https://onlinelibrary.wiley.com/doi/10.1155/2021/6946418
https://onlinelibrary.wiley.com/doi/10.1155/2021/6946418
https://onlinelibrary.wiley.com/doi/10.1155/2021/6946418
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.119.12679
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.119.12679
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.119.12679
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.119.12679
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.119.12679
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-017-0064-2
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-017-0064-2
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-017-0064-2
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-017-0064-2
https://clinicalhypertension.biomedcentral.com/articles/10.1186/s40885-017-0064-2
https://link.springer.com/article/10.1007/s40292-017-0240-1
https://link.springer.com/article/10.1007/s40292-017-0240-1
https://link.springer.com/article/10.1007/s40292-017-0240-1
https://link.springer.com/article/10.1007/s40292-017-0240-1
https://link.springer.com/article/10.1007/s40292-017-0240-1
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.111.00682
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.111.00682
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.111.00682
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.111.00682
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.111.00682
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.111.00682
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281151
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281151
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281151
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281151
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281151
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281151
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0281151
https://onlinelibrary.wiley.com/doi/10.1111/jch.13639
https://onlinelibrary.wiley.com/doi/10.1111/jch.13639
https://onlinelibrary.wiley.com/doi/10.1111/jch.13639
https://onlinelibrary.wiley.com/doi/10.1111/jch.13639
https://onlinelibrary.wiley.com/doi/10.1111/jch.13639
https://www.ahajournals.org/doi/10.1161/01.HYP.0000107251.49515.c2
https://www.ahajournals.org/doi/10.1161/01.HYP.0000107251.49515.c2
https://www.ahajournals.org/doi/10.1161/01.HYP.0000107251.49515.c2
https://www.ahajournals.org/doi/10.1161/01.HYP.0000107251.49515.c2
https://www.ahajournals.org/doi/10.1161/01.HYP.0000107251.49515.c2
https://www.ahajournals.org/doi/10.1161/01.HYP.0000107251.49515.c2
https://link.springer.com/article/10.1007/s11695-017-2968-z
https://link.springer.com/article/10.1007/s11695-017-2968-z
https://link.springer.com/article/10.1007/s11695-017-2968-z
https://link.springer.com/article/10.1007/s11695-017-2968-z
https://link.springer.com/article/10.1007/s11695-017-2968-z
https://link.springer.com/article/10.1007/s11695-017-2968-z
https://journals.lww.com/md-journal/fulltext/2014/11050/independent_influence_of_overweight_and_obesity_on.4.aspx
https://journals.lww.com/md-journal/fulltext/2014/11050/independent_influence_of_overweight_and_obesity_on.4.aspx
https://journals.lww.com/md-journal/fulltext/2014/11050/independent_influence_of_overweight_and_obesity_on.4.aspx
https://journals.lww.com/md-journal/fulltext/2014/11050/independent_influence_of_overweight_and_obesity_on.4.aspx
https://journals.lww.com/md-journal/fulltext/2014/11050/independent_influence_of_overweight_and_obesity_on.4.aspx
https://journals.lww.com/md-journal/fulltext/2014/11050/independent_influence_of_overweight_and_obesity_on.4.aspx

Original Papers

Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

~alan
‘0\(\\3 Jo(,,

SF R

Ukrainian Journal of Nephrology and Dialysis
Scientific and Practical, Medical Journal

2 ) .
%6 \1 § Founder:
’O/Ogy and » + National Kidney Foundation of Ukraine
ISSN 2304-0238;
eISSN 2616-7352 Journal homepage: https://ukrjnd.com.ua
Research paper Amna Adil Mohammed, Maryam I. Salman

doi: 10.31450/ukrjnd.3(83).2024.08

Natriuretic peptides and their association with renin, aldosterone,
and electrolytes in hypertension: A cross-sectional study

College of Science, University of Anbar, Iraq

Citation:

Article history:

Received June 17, 2024

Received in revised form
July 27, 2024

Accepted July 30, 2024

Mohammed AA, Salman MI. Naftriuretic peptides and their association with
renin, aldosterone, and electrolytes in hypertension: A cross-sectional study.
Ukr J Nephrol Dial. 2024;3(83):60-67. doi: 10.31450/ukrjnd.3(83).2024.08.

Abstract. Despite the extensive prevalence of hypertension and its established role
as a leading risk factor for various heart diseases, there remains a significant gap in
understanding the intricate mechanisms and physiological markers involved in the
condition. Although natriuretic peptides are known to regulate numerous physiological
processes, their precise relationship with other physiological variables such as resistin,
renin, aldosterone, and electrolytes in individuals with hypertension has not been
thoroughly investigated. The present study aimed to evaluate the levels of natriuretic
peptides and their correlation with some physiological variables, such as resistin, renin,
aldosterone, sodium, potassium, and chloride in hypertensive patients.

Methods. This cross-sectional study recruited 90 participants (50 hypertensive patients
and 40 healthy volunteers as controls) between the ages of 30 and 50. The blood samples
were collected from all the participants between December 2023 and April 2024 at Al-
Ramadi Teaching Hospital. Serum levels of atrial natriuretic peptide (ANP), brain
natriuretic peptide (BNP), C-type natriuretic peptide (CNP), renin, resistin, aldosterone,
potassium, sodium, and chloride were measured.

Results. The results showed that the concentration of ANP, BNP, and CNP was
significantly higher (p < 0.001) in the hypertensive group compared with the control
group. Renin, resistin, sodium, and chloride concentrations in the hypertensive group
were significantly higher (p < 0.001) than in the control group. Conversely, potassium
levels were significantly lower (p < 0.001) in the hypertensive patient group compared
with the control group. There was a positive correlation between ANP with resistin and
renin r=0.500, 0.505 respectively, while there is a negative correlation between ANP
wilt sodium and chloride r= -0.321, r= -0.297 respectively, a positive correlation was
observed between BNP and renin (r= 0.316), and aldosterone (r=0.395).

Conclusions. The present study discovered that patients with hypertension experienced
increased levels of natriuretic peptides, resistin, renin, and aldosterone, as well as a
decline in the concentration of electrolytes. The observed associations between natriuretic
peptides and certain physiological variables, such as resistin and renin, sodium, and
chloride, highlight interconnected pathways involved in hypertension. This suggests that
natriuretic peptides may be used as a treatment for hypertensive patients.

Keywords: aldosterone, atrial natriuretic peptide, brain natriuretic peptide, C-type
natriuretic peptide, hypertension, resistin, renin, electrolytes.
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HartpiiiypeTnuHi nenTuam Ta ix 38’A30K 3 peHiHOM, aJIbJIOCTEPOHOM Ta
€JIEKTPOJIiITAMH KPOBi XBOPHX 3 TiNepPTOHIYHOIO XBOPO0OIO: OTHOMOMEHTHE
nepexpecHe A0CJIIKEeHHS

HaykoBuii konenx YHiBepcuteTy AHOap, Ipak

Pe3iome. Heszsaxcarouu na wupoxy nowupenicms apmepianvHoi einepmensii ma ii poav 3K nposioHoeo gaxmo-
Pa pUu3uKy pizHUX cepuedo-cyOUHHUX 3aX80PI0GAHb, 3AAUUAEMbCS 3HAYHA NPORAAUHA 8 PO3YMIHHI CKAAOHUX MeXaHi3-
Mig i pizionoeiunux mapkepie, 3aryuenux 0o ii namoenenesy. Xoua nampiiilypemuuni nenmuou, K 8i0oMo, pe2yarioms
yycnenti gizionoeiuni npoyecu, ix moyHuil 36 130K 3 IHWUMU DI3I0N0TYHUMU 3MIHHUMU, MAKUMU K De3UCIMUH, DeHiH,
anbdocmepon i erekmpoaimu y nayienmie 3 einepmonicro, He 0ye pemenvHo docaidxceruii. Memoro yboeo docaidxncerus
6y10 oyinumu pieni Hampiilypemu4Hux nenmudie ma ix Kopeasyiro 3 pe3ucMuHoM, PeHIHOM, anbO0CMEPOHOM il eneKmpo-
Aimamu y nayieHmie 3 2inepmer3siero.

Memodu. Jlo yboeo o0HOMOMeHmMHO20, hepexpecHo2o docaiOxucenHs Oyn0 3anyueno 90 yuacuukis (50 nayienmis 3
einepmorieio ma 40 30o0posux dobposoavyie y skocmi KoHmpoavHoi epynu) eikom 6id 30 do 50 pokie. 3pasku Kpoesi 6yiu
3ibpaHi y écix yuacnukie y nepioo 3 epyous 2023 poky no keimensv 2024 poky é Hasuanwvhiil rikapHi Anv-Pamadi. Busna-
uaau cuposamioei pieri nepedcepdnoeo Hampiilypemuynoeo nenmudy (ANP), mo3K060e0 Hampiilypemuuro2o nenmudy
(BNP), nampiitypemuurnoeo nenmudy C-muny (CNP), peniny, pezucmuny, arb00cmepory, Kanio, HAmpiro ma xaopuoy.

Pesyaomamu. Pesyaomamu npodemoncmpysanu, uio xornuenmpayis ANP, BNP i CNP 6Oyaa 3HauHO 8uujor
(p < 0,001) y nauienmie 3 einepmoHiero NOPieHAHO 3 KOHMPOAbHOI epynoro. Konuenmpauyii peniny, pezucmuny, Hampiro
ma xa0pudy e epyni einepmornixie 6yau euwumu (p < 0,001) nixc 6 Konmpoavuiil epyni, modi K pieerv Kanito 6y8 3HAHHO
Huxcuumu (p < 0,001) y epyni nayicumie 3 einepmen3iero NOPIGHAHO 3 KOHMPOAbHOIO 2pyNnoro. Becmarnoesneno nozumuenui
Kopensyiinuil 36 30k mixe ANP ma pezucmurnom i peninom (r = 0,500 ma r = 0,505, gionosiono), minc BNP ma pe-
Hinom (r = 0,316) it anedocmeporom (r = 0,395); necamuena kopeasyisa eusnauena misxc ANP ma nampiem i xaopudom
(r=-0,321 mar=-0,297, gionogiono).

Bucnosku. Y nauienmie 3 einepmensicto cnocmepieacmocs nid8uUueHHs KOHUeHMpayii Hampiilypemu4Hux nenmu-
die, pe3ucmuny, peHiny ma anrb00CmepoHy, @ MAKO0IC 3HUNCCHHs KOHYeHmpauii erekmpoaimise. Buznauenuil 63aemMo36 130K
Midc HampiilypemuuHUMU nenmudamu ma nesHUMU QizionoeiyHUMU MAPKepamMu, MAKuMu K pe3ucmut i peHiH, Hampiti
i xa0pud, niokpecarorms 63aEMON06 A3aHI WASAXU, 3aAy4eH] 00 einepmensii ma ceiduumo Ha KOPUCIb MONCAUBO20 3a-
CMOCY8aHHs HAMPILypemu4HUx nenmudie 6 AiKyeaHHi 2inepmonii.

KniouoBi cioBa: ecinepmensis, aavdocmepon, nepedcepOruil Hampiilypemuunuii nenmud, Mo3K0oeui Hampiiype-
muyHuil nenmud, nampiilypemuunuii nenmud C-muny, pe3ucmun, peHin, ereKkmponimu.

Introduction. Hypertension ranks third among the
six primary risk factors for cardiovascular disease glob-
ally. It is a primary risk factor for heart disease, stroke,
and renal failure [1]. Hypertension is a prolonged in-
crease in systolic blood pressure of at least 140 mmHg
and/ or diastolic blood pressure of at least 90 mmHg,
as well as the use of blood pressure drugs [2]. The term
“natriuretic peptides” (NPs) refers to a group of struc-
turally related hormones and paracrine substances that
control several physiological processes, such as cell
division, vascular tone, inflammation, neurohumoral

Amna Adil Mohammed:
amn22s1003@uoanbar.edu.iq

pathways, fluid balance, and electrolyte levels, through
the action of the natriuretic peptide system [3]. Atrial
natriuretic peptide (ANP), brain natriuretic peptide
(BNP), and C-type natriuretic peptide (CNP) are the
three peptides that have been investigated the most
[3]. The first member of the natriuretic peptide family,
ANP, was discovered as a peptide hormone in 1983 and
1984 [4]. Atrial natriuretic peptide plays a vital role in
blood pressure regulation by raising the glomerular fil-
tration rate (GFR) and preventing the kidneys from re-
absorbing salt and water [5]. By preventing the kidneys
from releasing renin and producing aldosterone, ANP
inhibits the renin-angiotensin-aldosterone pathway [5].

Brain natriuretic peptide, a peptide that shares
characteristics with ANP, such as natriuretic-diuretic,
hypotensive, and smooth muscle relaxant effects, was
initially identified in pig brain tissue [4]. The most re-
cently identified member of the natriuretic peptide
family is the C-type natriuretic peptide (CNP), which
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is mostly synthesized in the endothelium [6]. Scien-
tists discovered C-type natriuretic peptide (CNP) in
pig brains in 1990 and cloned humans, rats, and pigs to
replicate it [7]. According to a recent study, naturally
occurring CNP in endothelial cells plays a critical role
in regulating the blood pressure of living things over the
long term [8]. Suppression of vasopressin, sympathetic
outflow, and adrenocorticotropic hormone (ACTH) is
a key strategy for maintaining long-term blood pres-
sure management [9]. Blood pressure is significantly
increased by the mineralocorticoid steroid hormone
aldosterone, which was first discovered and purified
in 1954. Aldosterone is the primary component and
mediator of the renin-angiotensin-aldosterone system
(RAAS). This steroid is essential to understanding ab-
normal physiological processes, especially those con-
nected to cardiovascular disease [10]. Aldosterone has
been extensively studied for its important role in fluid
balance extracellular potassium concentration, and the
renin-angiotensin system [11].

Recent research has elucidated new processes that
contribute to understanding the immediate and long-
lasting effects of resistance in cardiovascular diseases.
Resistin has a significant impact on cardiovascular dis-
ease progression. It stimulates inflammation, impairs
the function of vascular endothelial cells, and causes
the death of smooth muscle cells [12]. Resistin is a
well-known cytokine that is secreted by human inflam-
matory blood cells and has also been discovered to be
secreted by adipocytes. It is thought to be important for
neurodegenerative and autoimmune diseases, as well
as for inflammatory and autoimmune disorders [13].
Resistin stimulates inflammatory processes in the heart
and blood vessels, which leads to the development of
hypertension and coronary artery disease. This is sup-
ported by the association between circulating resistin
levels and inflammatory markers [14]. Many research-
ers have investigated the relationship between resistin
levels in circulation and heart disorders, and they dis-
covered a role in vascular remodeling and renin-an-
giotensin pathway modification, both of which lead to
hypertension [13]. Hypertension is considered a hidden
killer due to its silent symptoms and causes the death
of many people all over the world, so studying some of
the physiological changes associated with the disease is
one of the necessities. The present study was therefore
conducted to evaluate the levels of natriuretic peptides
(ANP, BNP, and CNP) and their correlation with some
physiological variables, such as resistin, renin, aldoste-
rone, sodium, potassium, and chloride in hypertensive
patients.

Materials and Methods. Study design and partic-
ipants. This cross-sectional study was conducted from

December 2023 to April 2024, with ethical approval
obtained from the Ethical Approval Committee of the
University of Anbar in Ramadi, Iraq, under approval
number 33. The study included ninety participants,
comprising fifty patients with hypertension and forty
healthy donors, both male and female, aged 30 to 50
years. Hypertension was defined as having a diastolic
blood pressure (DBP) of 290 mm Hg and/or a systolic
blood pressure (SBP) of >140 mm Hg [15]. Exclusion
criteria for the study included individuals with diabetes
mellitus, cardiac conditions, smokers, pregnant wom-
en, and those with vascular illnesses.

Collection and preparation of blood samples. The
blood specimens were obtained from the participants by
venipuncture, which involved draining 5 mL of blood
using a disposable syringe, after a 10-hour overnight
fast. After the blood was drained, it was placed in a gel
tube and allowed to coagulate at room temperature (18
to 25°C). Then, it was centrifuged for 5 minutes at 3,500
rpm to isolate the serum. The serum was then split into
white tubes and stored in a deep freezer at —18°C until it
was needed. Each participant’s blood pressure was also
measured with a sphygmomanometer.

The body mass index (BMI) was calculated using
the equation: BMI = Weight (kg) / Height (m?2).

Biochemical and physiological analyses. Bio-
chemical analyses of serum ANP, BNP, CNP, resistin,
renin, and aldosterone were carried out. The sandwich
enzyme-linked immunosorbent assay (ELISA) technol-
ogy kits (Melsin Medical Co., Limited) were employed
with CAT numbers: EKHU-0190 for ANP, EKHU-
0216 for BNP, EKHU-0211 for CNP, EKHU-0845 for
resistin, EKHU-0663 for renin, and EKHU-1169 for
aldosterone. The electrolyte measuring device was used
to measure the serum potassium, sodium, and chloride
according to the manufacturer’s recommendations.

Statistical analysis. Data were analyzed using Gen-
stat software. Simple measures such as frequency, per-
centage, mean, and standard error were used to present
the results. Additionally, data were analyzed and pre-
sented as histograms using the Statistical Package for the
Social Sciences (SPSS, version 29, IBM, NY, USA).
The Student’s t-test was used to test the difference be-
tween two independent means (quantitative data), with
p-values of <0.05 considered statistically significant.
Pearson correlation was calculated to assess the relation-
ship between two quantitative variables [16].

Results. As expected, systolic blood pressure
(SBP) at 166.00+11.909 mmHg and diastolic blood
pressure (DBP) at 102.10+5.810 mmHg in hyperten-
sive patients were significantly higher compared to the
control group, which had SBP of 119.75£8.161 mmHg
and DBP of 79.75+6.299 mmHg (Table 1).
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Table 1
Sex, age, BMI, and electrolyte levels in hypertensive patients and normotensive controls
Parameter Hypel;tl:lelsi;g)group Co?ltr:l fg;’ = p-value

Gender (M/F) 25/25 20/20 -
SBP (mmHg) 166.00 = 11.909 119.75 + 8.161 0.001
DBP (mmHg) 102.10 £ 5.810 79.75 £ 6.299 0.001
BMI (kg/m?) 28.260 £ 1.806 23.145 £ 2.925 0.001
Age 43.58 £ 0.80 41.92+0.82 0.05
Potassium (mmol/ L) 3.769 £ 0.3194 4.141 £ 0.3413 0.001
Sodium (mmol/ L) 131.12 £ 9.966 117.96 + 3.632 0.001
Chloride (mmol/ L) 96.40 &+ 5.610 91.62 £ 13.949 0.001

Abbreviations:  SBP: Systolic blood pressure; DBP: Diastolic blood pressure; BMI: Body mass index

However, there was no significant difference in age
between the two groups. The hypertension group had
a significantly higher BMI, sodium and chloride levels
while potassium concentration was significantly lower
compared to the control group.

Table 2 shows significantly higher levels of natri-
uretic peptides, resistin, renin, and aldosterone in hy-
pertensive patients compared to the normotensive con-
trol group.

Table 2
Levels of natriuretic peptides, resistin, renin, and aldosterone in hypertensive patients
and normotensive controls

Parameter Hypertensive group (n = 50) CO?::] fg;) up p-value
ANP (pg/mL) 560.22 + 146.875 472.53 + 76.265 0.001
BNP (pg/mL) 692.60 + 84.250 538.50 £ 538.50 0.001
CNP (pg/mL) 3320.00 £ 1174.192 2939.82 £ 1644.56 0.001
Resistin (ng/mL) 42.75 £ 9.430 36.39 £ 4.537 0.001
Renin (pg/mL) 91.70 £ 24.714 75.65 + 8.928 0.001
Aldosterone (pg/mL) 543.180 = 48.0159 490.164 = 46.9116 0.05

Abbreviations: ~ ANP: Atrial natriuretic peptide; BNP: Brain natriuretic peptide; CNP: C-type natriuretic peptide

As indicated in Table 3, correlations between na- was negatively correlated with sodium and chloride.
triuretic peptides and various studied variables were ob- BNP also demonstrated positive correlations with re-
served. Specifically, ANP showed a moderately positive  nin, aldosterone, and BMI.
correlation with resistin and renin. Additionally, ANP

Table 3
Correlation between natriuretic peptides and studied variables in hypertensive patients
Variables r p-value
ANP - Resistin 0.500 0.01
ANP - Renin 0.505 0.01
ANP - Na -0.328 0.05
ANP - C1 -0.297 0.05
BNP - Renin 0.316 0.05
BNP - ALD 0.395 0.01
BNP - BMI 0.291 0.05

Abbreviations:  ANP: Atrial natriuretic peptide; BNP: Brain natriuretic peptide; ALD: Aldosterone; BM1: Body mass index
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Discussion. Body mass index is a significant mea-
sure of body fat that accounts for the influence of high
body mass. Research has demonstrated that BMI is the
most responsive physical measurement for predicting
high blood pressure compared to other prevalent indi-
cators of obesity [17]. The results of the present study
showed that the hypertensive patients had excess weight
compared to normotensive individuals. The Framing-
ham study revealed that those who are overweight have
greater systolic and diastolic blood pressures compared
to those with a normal BMI. Conversely, reducing body
weight leads to a decrease in blood pressure, both sys-
tolic and diastolic [18, 19]. A study involving 1,145
participants from a survey conducted in the general
population revealed that weight gain was identified as
a significant risk factor for hypertension [20]. Accord-
ing to the investigation by Xu (2020), the incidence of
hypertension decreased in overweight people who made
weight loss efforts. The study’s findings demonstrated a
statistically significant rise in natriuretic peptide levels
compared with normotensive individuals. The study’s
findings were consistent with many previous investiga-
tions, which found an increase in the concentration of
ANP in hypertensive patients [22-24].

Atrial natriuretic peptide (ANP) is secreted by the
heart. It attaches to its receptor in the kidney and blood
vessels, stimulating salt excretion, reducing blood vol-
ume, and causing vessel relaxation. The endocrine sys-
tem connects the heart and the kidney to maintain an
optimal equilibrium between electrolytes and bodily flu-
ids [5]. In a canine model of acute hypertension with el-
evated cardiac filling pressures, infusion of ANP signifi-
cantly lowered pulmonary wedge pressure, artery pres-
sure, and right atrial pressure, and reduced aldosterone
levels [25]. The elevated levels of ANP in individuals
with hypertension may be associated with a predisposi-
tion for decreased excretion of sodium by the kidney.
This can occur due to a hereditary renal abnormality
or high blood pressure. Consequently, sodium retention
may occur, leading to the activation of compensatory
mechanisms to eliminate the excess sodium [5]. Many
other investigations, including the present study, also
found that hypertension patients had higher BNP con-
centrations [26, 27]. According to the study, the distal
portion of the kidney experiences a decrease in sodium
reabsorption and an increase in sodium filtration due
to BNP’s natriuretic effect. The second finding in the
present study is consistent with previous investigations
on rats that found BNP activates particulate guanylate
cyclase, inhibits conductive sodium absorption, and
reduces sodium transport in the medullary collecting
duct [28]. Brain natriuretic peptide enhances the pace
at which blood is filtered by the kidneys by increasing
the constriction of the blood vessels that carry blood
away from the kidneys in circumstances where there is
an excess of fluid content. Additionally, they hinder the
reabsorption of sodium in the kidneys [29]. Essential
hypertension is characterized by the hardening of ar-
tery walls due to hypertrophy and fibrosis, which leads

to a decrease in elasticity and the maintenance of high
blood pressure. Natriuretic peptides are well recognized
for their ability to function as antifibrotic and antihy-
pertrophic agents in cardiac and vascular tissues. How-
ever, the exact processes behind these effects are not yet
completely understood [30].

The current findings, along with those of a previ-
ous study [30], point to a significant increase in CNP
levels in hypertensive patients. Also, the administra-
tion of CNP inhibits the accumulation of collagen in
the spaces between cells and around blood vessels in
the heart tissue. Additionally, it decreases the amount
of collagen in the aorta and reduces the thickness of
the middle layer of the aortic wall [30]. Spiranec et al.
discovered that endothelial paracrine CNP increases
GC-B/cGMP signaling in microcirculatory pericytes,
which lowers arterial blood pressure and peripheral
vascular resistance. The interaction between CNP/
GC-B and ¢cGMP in pericytes has a beneficial effect
on the long-term control of blood pressure [31]. The
finding demonstrated an increase in the levels of serum
resistin in hypertensive patients compared to normal
participants. This finding agrees with the outcome of
analytical research, which revealed an increased level
of resistance in hypertensive patients compared to the
normotensive group [32]. Resistin is thought to in-
crease blood pressure by vascular remodeling and alter-
ing the renin-angiotensin pathway. In another study, a
strong association between increased resistin levels and
an increased future risk of developing hypertension was
observed [33]. The impact of resistin on blood pressure
may be elucidated by an elevation in mRNA levels of
fatty acid-binding protein in human coronary artery
endothelial cells produced by resistin. Another pos-
sible way that resistin is connected to hypertension is
through its capacity to stimulate the growth of smooth
muscle cells [34]. Potential mechanisms linking resis-
tin to hypertension include its vasoconstrictor property,
which promotes smooth muscle cell proliferation, and
its effects on the renin-angiotensin system [35].

The study’s findings indicated a significant in-
crease in the concentration of aldosterone and renin,
and this is consistent with the results of previous re-
search [36-38]. Aldosterone plays a pivotal role in the
development of hypertension. It binds to the mineralo-
corticoid receptor, which triggers the activation of the
amiloride-sensitive sodium channel, also referred to as
the epithelial sodium channel (ENaC). This triggers re-
nal sodium reabsorption in the cortical collecting duct
[39]. Aldosterone also exerts numerous non-epithelial
actions that contribute to endothelial dysfunction,
vasoconstriction, and hypertension. These factors en-
compass the proliferation of vascular smooth muscle
cells, deposition of extracellular matrix in blood ves-
sels, remodeling of blood vessels, fibrosis, and height-
ened oxidative stress [29]. Aldosterone enhances ionic
transport in the main cells by augmenting the quantity
of active sodium and potassium channels in the luminal
membrane and the function of the Na/K-ATPase pump
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in the basolateral membrane. Therefore, aldosterone
stimulates the reabsorption of sodium chloride and the
release of potassium in the main cells of the cortical col-
lecting tubular section of the nephron. It also enhances
the production of hydrogen ions in the intercalated cells
of the cortex and tubular cells in the outer medulla [40].
The regulation of fluid and electrolyte balance is a very
precise physiological mechanism known as homeosta-
sis. One of the hallmarks of hypertension is the failure
of this process to occur [41]. The present study found a
significant decrease in potassium concentration com-
pared to normotensive control. This finding is consis-
tent with previous studies [42, 43], suggesting that low-
er amounts of potassium in the blood may contribute to
high blood pressure. Other studies also showed a sig-
nificant increase in sodium and chloride concentrations
in hypertensive patients compared to controls [43-45].
Sodium plays a vital role in regulating blood volume.
When the concentration of sodium in the blood is high,
it promotes fluid retention, leading to an increase in
blood volume and blood pressure. Also, when dietary
salt consumption rises in normotensive individuals, the
body undergoes compensatory hemodynamic modifi-
cations to keep blood pressure stable [40]. The changes
involve a decrease in resistance in the kidneys and blood
vessels, as well as an increase in the synthesis of nitric
oxide (NO), which is a substance that dilates blood ves-
sels, by the endothelium. Nevertheless, blood pressure
rises when the effects of NO are absent or diminished.
Endothelial dysfunction is a contributing factor to the
development of salt sensitivity and eventual hyperten-
sion [29]. A growing body of empirical research sug-
gests that chloride plays a crucial role in regulating
vascular tone by depolarizing vascular smooth muscle
cells. It appears that the development and progression
of hypertension are associated with the increased role
of chloride in artery constriction [43]. In the present
study, the small sample size and time constraints are the
most prominent.

The present study has several limitations that
should be acknowledged. First, the study did not assess
the potential impact of antihypertensive medications
and dietary sodium and potassium intake on the levels
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Abstract. End-stage kidney disease requiring hemodialysis (HD) is a critical global health issue
exacerbated by the COVID- 19 pandemic. While post-COVID syndrome (PCS) is known to affect
HD patients’ quality of life, its impact on long-term mortality remains unclear. This study aims to
analyze two-year post-COVID mortality in HD patients and identify its clinical determinants.
Methods. This multicenter, prospective real-world cohort study included HD patients from four
dialysis centers in Ukraine who had survived COVID-19 up to March 2022. Data collected included
demographics, clinical and laboratory parameters, COVID- 19 severity, and PCS presence three
months after infection. The primary endpoints were overall two-year mortality and PCS-associated
mortality.

Results. Out of 465 HD patients, 353 met the inclusion criteria. PCS was diagnosed in 222
patients (62.9%), which was associated with male gender, older age, diabetes, temporary vascular
access, higher Charlson comorbidity Index, lower Kt/V, lower hemoglobin and albumin levels,
higher CONUT scores, and higher CRP levels. Over two years, 38 patients (11.4%) died, with
cardiovascular events (42.2%) and infections (21.1%) being the leading causes. PCS Multivariable
Cox regression analysis identified older age (OR 1.32, 95% CI 1.03; 1.66), dialysis vintage (OR
1.86, 95% CI 1.77; 1.97), diabetes (OR 3.57, 95% CI 1.81; 7.06), higher comorbidity (OR
4.22, 95% CI 2.11; 7.82), lower nutritional status (OR 1.66, 95% CI 1.08; 12.3), temporary
vascular access (OR 1.88, 95% CI 1.16; 3.86), high blood pressure (OR 1.37, 95% CI 1.03; 1.82)
and C-reactive protein level (OR 1.68, 95% CI 1.49; 1.95), and severe COVID-19 requiring
hospitalization (OR 5.7, 95% CI 3.73; 7.89) as independent mortality predictors. Conversely,
target levels of hemoglobin (OR 0.87, 95% CI 0.66; 0.99) and Kt/V (OR 0.74, 95% CI 0.68; 0.96),
and COVID-19 vaccination (OR 0.17, 95% CI 0.05; 0.61) significantly decreased the probability
of mortality. PCS did not significantly impact the long-term survival of HD patients post-COVID.
Conclusions. Two-year mortality in HD patients with PCS is driven by a combination of demographic
and clinical-laboratory factors, such as older age, prolonged dialysis treatment, comorbidities,
protein-energy malnutrition, temporary vascular access, inadequate dialysis dose, low hemoglobin
levels, chronic inflammation, uncontrolled blood pressure, negative vaccination status, and
severe acute COVID-19 with oxygen support. Vaccination and maintenance of target monitoring
parameters after COVID-19 are crucial for improving survival in this patient population.

Key words: hemodialysis, COVID- 19, post-COVID syndrome, mortality, risk factors.

Conlflict of interest. The authors declare no conflict of interest.
© M. Kolesnyk, N. Stepanova, T. Ostapenko, L. Snisar, A. Rysev, 1. Shifris, 2024.
Correspondence should be addressed to Mykola Kolesnyk: director@inephrolgy.kiev.ua

o)

68

OpUriHOABHI HOYKOBI POBOTU YKPAIHCKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N23 (83) 2024


mailto:zubliliya7%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
https://ukrjnd.com.ua/
https://orcid.org/0000-0001-6658-3729
https://orcid.org/0000-0002-1070-3602
https://orcid.org/0000-0002-2968-0885
https://orcid.org/0000-0002-9413-7301
doi:%2010.31450/ukrjnd.3(83).2024.09
https://www.surgery.org.ua/
https://www.surgery.org.ua/
https://www.surgery.org.ua/
https://nephrocenter.com/pro-nas/kliniky/nefrotsentr-kyyiv/
https://nephrocenter.com/pro-nas/kliniky/nefrotsentr-zaporizhzhja/
https://nephrocenter.com/pro-nas/kliniky/nefrotsentr-odesa/
https://www.bsmu.edu.ua/en/general-information/about-bsmu/

Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024 Original Papers

© Konecuuk M. O., Crermanosa H. M., Ocranenko T. 1., Cricap JI. M., Puces A. B., lllidpic 1. M., 2024
VIK: 616.61-085.38-073.27:[616.98-036:578.834]-036.8

M. Koaecnuk!, H. Crenanosal-2, T. Ocranenko3, JI. Cuicap?, A. Puces4, 1. ITi¢pic!

CwmeprricTtb y xBopux Ha XXH VI'/l 3 nOCTKOBiZHMM CHHIPOMOM:
0araToleHTpPOBe, MPOCNEKTUBHE, KOTOPTHE AOCIiZKEHHS

| TepxxaBHa yctanoBa «HanioHanbHUI HAayKOBUI LIEHTp Xipyprii Ta TpaHcruianTosoril iMmeHi O.0. IanxiMoBa
HauionanbwHoi akagemii MegUUHUX HayK YKpainu», KuiB, YkpaiHa
Menuunuii uentp TOB «Hedpouenrp», Kuis, Ykpaina
3Mennunuii uentp TOB «HedpouenTtp», 3anopixks, Ykpaina
4Mennynuii nentp TOB «Jlink-Menitan», Oneca, Ykpaina

Pestome. Tepminanvna cmadis XpoHiuHoi X60poOu HUPOK, KA hompedye AIKyeaHHs memooom cemooianizy (XXH
VI, € kpumuunoio 2100a4bHOI0 NPOOAEMOI0 0XOPOHU 300083, AKa we binbuie yckaaduusace nandemiero COVID-19.
Xoua gidomo, wo nocmrogionuii cundpom (I1KC) nocipuiye sxicmo ncumms IJ] nayienmis, iioeo énaue Ha cmepmHicmeo
3aiuuiaemscs mansogueyeHum. Memoro yboeo docaioxicenns 6yn0 npoananizyeamu cmepmuicmo xeopux na XXH VIJ 3
ITKC ma eusnauumu ii Kainiyni ma rabopamopui demepMmiHanmu.

Memoou. Lle 6aecamouyenmpose, npocnekmuegHe docaioxcenus exaouano I/l nauienmie 3 Homupvox 0ianizHux
uyeumpie Yxpainu, sxi nepenecau COVID-19 cmanom Ha Kineub 6epesns 2022 poky. 3ibpani oani eékarouasu demoepa-
hiuni, Kainiuni ma nrabopamopui napamempu i Hasenicmo [IKC. OcHosHUMU KiHYeBUMU MOYKAMU OYAU CMePMHICMb Y
xeopux, acoyiiiosana 3 ITKC abo 6e3 Hboeo.

Pesyaomamu. 3 465 I/l nayicumie, 353 ionosidaru kpumepism exnouenns. IIKC 6ye diaenocmosanuii y 222
nauienmie (62,9%), axkuil acouiro8ascs 3 40A08IMOK0 CMAMMIO, CIMAPUWUM BIKOM, 0iabemom, MumM4aco8uUM CyOUHHUM
docmynom, euwum indexcom Yapacona, Huxcuumu nokasnuxkamu Kit/V, eemoenobiny ma anrvOyminy, sumumu daramu
CONUT ma nidsuwenumu pisamu CPB. [Ipomseom deox pokie cnocmepecerns 3apeecmposaro 38 (11,4%) remanvrux
B8UNAOKI6; OCHOBHUMU NPUMUHAMU cMepmi Oyau cepuedo-cyounti nodii (42,2%) ma ingpexuiini ycxaaonenus (21,1%).
Bazamogpaxmopnuii peepeciinuii ananiz Koxca euznauue, wjo cmapuuii eix (OR 1,32, 95% CI 1,03, 1,66), mpusanicmo
dianizy (OR 1,86, 95% CI 1,77; 1,97), diabem (OR 3,57, 95% CI 1,81; 7,06), éuwa komopbionicms (OR 4,22, 95% CI
2,11; 7,82), eipwuit nympumuenuii cmamyc (OR 1,66, 95% CI 1,08; 12,3), mumuacosuii cyounnuii docmyn (OR 1,88,
95% CI 1,16; 3,86), sucoxuii apmepianvuuti muck (OR 1,37, 95% CI 1,03; 1,82) ma pisensv C-peaxmuenoeo binka (OR
1,68, 95% CI 1,49; 1,95) i maxckuii nepebiec COVID- 19, sxuii sumazas eocnimanizauii (OR 5,7, 95% CI 3,73; 7,89),
€ He3anelcHUMU npeduKxmopamu cmepmuocmi. Y moit xce uac, uinvogi pieni eemoenobiny (OR 0,87, 95% CI 0,66, 0,99)
ma Kt/V (OR 0,74, 95% CI 0,68; 0,96), a maxoxc éaxuyurnayis npomu COVID-19 (OR 0,17, 95% CI 0,05; 0,61) cma-
MUCMUYHO 3HAYYW0 3HUMICY8AU iMosipHicmb cmepmi. Hasenicme TIKC ne eénausana na suxcusanicmo I'J[ nayiecnmis
npomseom 080X pokKis.

Bucnosxu. Jleopiuna cmepmuicmo I/l nauienmie 3 ITKC éuznauaecmocsa KomoOiHayicto demoepagpivHux ma Kaiti-
K0-1a00pamopHux (pakmopie, makux sk cmapwuil ik, mpusane aikyeanns I, komopbiona namonoeis, 6inkoo-enep-
2emu4Ha He0OCMAamHuicmo, MUMYACOBUL CYOUHHUI 00CMYN, HeadeKeamHa 0ianizHa 003a, HU3LKIL PiGeHb eemM02n00iHy,
XPOHIYHe 3aNaneHHsl, HeOOCACHEHHsl YiNb08020 PIGHS APMePIaNbHO20 MUCKY, He2AMUGHUL 6aAKUUHAABHUL cmamyc ma
msaxckuil nepebie cocmpoeo nepiody COVID-19 3 neobxionicmio kKuchegoi niompumku. Bakyunayis ma niompumanns
Yinbosux pieHie nokasnuiie monimopuney xeopux na XXH VI nicas COVID-19 maroms éupiwianrvre 3HaueHHs 045 NO-
KpPAuleHHs UICUBAHHA Ui€i Kame2opii X8opux.

Kmouosi ciioBa: cemodianiz, COVID-19, nocmkogionuii cunopom, cmMepmuicmo, paKkmopu pusuxy.

Bceryn. TepMinanbHa cTamiss XpOHIYHOI XBOpoOU
HUpOK (XXH), sika moTpedye HUPKOBOI 3aMiCHOI Tepa-
mii (H3T), € kpuTu4yHOIO Ta AeAalli 3pOCTAI0YOI0 TPO-
0JIEMOIO OXOPOHM 310pOB’s B ychoMy cBiti [1]. HesBa-
Kalouu Ha TiobaibHe po3mmpeHHs poctyny mo H3T
Ta TOKpaIleHHS SIKOCTi JIiKyBaHHSI, HECKOPHUTIOBaHa

Mukonaa KogecHuk
director@inephrology.kiev.ua

5-piyHa BUXKUBAHICTH L€l IOIYsLii XBOPUX CTAHO-
Buth 41% y CIIA, 48% y €8pomi, 57% y TypeuuunHi ta
60% y dnonii [1, 2]. [Tangemia COVID-19 HeratusHO
BIUIMHYJA 9K Ha nepebir XXH y noagianizHoMy mepioai
3arajoM, Tak i Ha xBopux Ha XXH V, sxi nikyorbcs
MetomoM remomiani3y (I'Jl). Bucokuit piBeHbP KOMOP-
OiIHOCTI y OCTaHHiX, OOYMOBUB 3HAyHYy KiJIbKiCTb
Tsokkux popm COVID-19 Ta itoro yckmagaeHs [3, 4].
3rigfHO 3 OCTaHHIM 3BIiTOM EBpONECHKOI HUPKOBOIL
acomiamii (ERACODA), iMOBipHICTh CMEPTi IIPOTS-
rom 28 mHiB micis indikyBanaa SARS-CoV-2 craHo-
BUTB 25% 151 Beix I'J] mawienTis ta 33,5% 1151 XBOpux,
SIKi MaJii TSEKKY (popMy 3aXBOpIOBaHHS Ta OYJIM TOCITi-
taiizoBaHi [5]. OkpiM TOro, y GiJbIIOCTI MAILiEHTIB 3
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XXH VI'J nicag COVID-19 dopmyeTbcs MOCTKOBI-
Huil cunapom (ITKC) — mepcuctyroui cumnromu abo
YCKJIaAHEHHS, IKi TpUBAaIOTh MOHAA |2 TUXHIB Micas
roctpoi iHdeKIii Ta He MOXYTh OYTU MOSICHEHI iHILIU-
Mu nipuurHamiu [6, 7]. [IpomemoHcTpoBaHo, 1o [MTKC
HEraTUBHO BIUIMBA€E Ha SIKICTh XWUTTS, (hi3uyHEe Ta
ncuxiune 3nopos’s 'l nauientis [8—10]. Ognak nani
moao BriuBy [TKC Ha BUXUBaHICTb 11i€i KOTOPTH XBO-
pux BKpait ooMmexeHi. Xoua, MTOOAMHOKI AOCTiIKEHHS
JEMOHCTPYIOTh CTaTUCTUYHO-3HAYYIIO BUIIUNA PUUK
TMOBTOPHUX TOCIHiTaNi3allilii Ta CMEPTHOCTI BiJ Ycix
MPUYMH DPOTATOM MEPILIOrO POKY Micis iHDiKyBaHHS
[11, 12], Brutus [TKC Ha cMepTHicTh nainieHTiB 3 XXH
VI'J1, 3anu1uaeTbcsl Majaio BUBYEHUM.

MeTo10 1BOrO AOCHIIXKEHHS OYJI0 MpOaHali3y-
BaTU CMEPTHICTh, acolliifoBany 3 [IKC Ta BU3HauuTU
il KJTiHIYHi i JJaDOpaTOpHi IeTepMiHAHTU Y XBOPUX Ha
XXH VI'.

ITamienTn Ta Meromm. [Juzaiin docaidxucenns. lle
0araTolleHTPOBE MPOCHEKTUBHE KOTOPTHE MOCHTiTXKEeH-
HS TIPOBOAMJIOCH Y mepion 3 ciuHs 2022 poKy 10 YepB-
Hs 2024 poKy B paMKax HayKOBO-AOCTinHOI pobotu Y
«IHctutyT Hedposorii im. HAMH VYkpainu» ta 1Y «Ha-
LIIOHAJTbHUI HAYKOBUI LIEHTP Xipyprii Ta TPAaHCIUIAHTO-
Jiorii iMeHi O.0. animoBa HAMH Ykpainu» «BuBunutu
MexaHi3MM (hOPMYBaHHSI Ta BU3HAYUTH TepareBTUYHI
MillIeHi TOCTKOBIAHOTO CUHIPOMY Y XBOPUX HAa XPOHIUHY
xBopoby HUpok V]I cramii» (peecTpaliiiHuii Homep A0-
crimxkerHs 0122U0000144). JocnigkeHHS BAKOHYBaJOCh

36ip paHux

3 JOTPUMAHHSIM NMPUHUUMIB [elbCiHKChKOI AeKaparlii
Ta iHIIMUX BiAMOBIAHWUX €TUYHUX HOpM. [IpoTokon mo-
CJTiIKeHHsT oTpuMaB cxBajieHHs1 Kowmicii 3 6ioeTuku Ta
neonToiorii 1Y «Inctutyt Hedposorii HAMH Ykpainu
(HoMep mpoTokoay: 2-2021 Bin 6 kBiTHs 2021 p.); yci na-
LIIEHTU HalaJIu MUCbMOBY iH(OPMOBaHy 3roy Ha y4acTb
Y AOCJTiIXKEHi.

Iauienmu. JocninxyBaHy KOropTy CKJIaJIu XBOPi
3 miarHoctoBaHolo COVID-19, gki jikyBaiuch METO-
nom T'Jl y 4oTUpbOX AiaflizHUX LieHTpax Ykpainu: Y
«Incrutyt Hedpoaorii HAMH VYkpainu» (Kuis), Me-
nuuHi neHtpu TOB «Hedpouentp» (Kuis, 3anopix-
xs1) Ta MeauuHuii ueHtp TOB «Jlink-Menitan» (One-
ca). KpurepissMu BKIIOUEHHS A0 AOCHiAXEHHs Oyiu
Bik xBoporo Ha XXH VI'Jl 3 COVID-19 >18 pokiB Ta
TpuBaiicTtio jgikyBaHHs 'l 6inbiue 90 nHiB. Ilaientu,
SIKi OTpUMYBaJIU JliKyBaHHS MeToaoM '/l 3 mpuBony ro-
CTPOi HUPKOBOI HEAOCTATHOCTI, 3 HETATUBHUM PE3YJib-
tatoM ITJIP-tecty Ha SARS-CoV-2, abo xBopi, SKi He
Mau KJiHiyHuX cumnToMiB COVID-19 i He npoxoau-
JIV TeCTYBaHHS OyJIM BUKJIIOUEHI 3 JOCiIKEHHS.

36ip danux ma kinyesi mouxu 0ocaioncenns. Jle-
MorpadiuHi, KaiHiyHi Ta nadopatopHi maHi '/l mami-
€HTIB Oysu 3i0paHi ctaHoM Ha 31 6epesHst 2022 poky,
B cepeaHboMy yepe3 12,8 + 1,3 TUXKHI micast nepumx
ozHak COVID-19. Ilicng oOcTexeHHs, Ioaaliblie
CIOCTEPEXEHHS MAlli€HTIB TPUBAJIO MPOTSATOM JIBOX
poKiB ab0 X 10 MOMEHTY HACTaHHS JIETAIBHOTO BU-
naaky (puc. 1).

Mepiog cnocTepeXXeHHs

A

—

XapaKTepucTUKa
nauieHTiB

[ AHani3 cmepTHOCTI Ta (pakTOpIB 1i pU3uKy

0
Adarta
iHgekcy

CovID-19

1
24 mic.
MocTkoBigHMIA Nepiop,

Puc. 1. YacoBi paMku BU3HAYeHHS JaHUX i mogasbIioro crioctepexxenHs ['Jl xsopux micist COVID-19
(iHpekcHa parta >12 TrxHiB micast iHgikyBaHHS SARS-CoV-2).

3i0paHi JaHi BKIIOYAIM CTaTh Ta BiK TAlli€HTIB,
CYIyTHi 3aXBOpIOBaHHS (PO3paxoByBaju iHACKC KO-
MmopbigHocTi YapncoHa), TpuBamicTh JikyBaHHsS [JI,
Kt/V, Tun cyaMHHOTO HOOCTYIy, iHOEKC Macu Tija
(IMT), 6anpHy ouinky xapyoBoro cratycy CONUT,
BakuuHaiio npotu COVID-19, TsSXKicTb rocTporo
nepiony COVID-19, nasgsnicts [1KC Ta madoparopHy
OLIIHKY CTaHy MaIli€HTiB uepe3 3 Micsli micist iHpiky-
BaHHs SARS-CoV-2.

Inpexc komopbigHOCTI YapiicoHa po3paxoByBaiun
IIJIIXOM ITiICYMOBYBaHHSI BIUIMBOBHUX KOE(iIli€eHTiB
yCiX CYNYTHIiX 3aXBOPIOBaHb Yy Nalli€eHTa, 3TiTHO 3 OpPH-
rinajpHOIO popmysioro Yapicona [13].

XapuoBull cTaTyCc Malli€HTIB OLHIOBaIU 3a
CONUT oamamu (Controlling Nutritional Status
scores) [14]. KoxHuii mapaMerp ouiHIOBaIM B 0a-
nax: aapoymin cupoBatku (0, 2, 4, 6), KOHLIEHTpALIis
3arajibHOroO XoJyiectepuHy Ta Jimgouutis (0, 1, 2, 3
IIJIST KOXKHOTO). Xap4oBUil cTaTyCc KiaacuiKyBaau sIK
HopManbHui (0-1 Oanm), Jerka HemocTaTHICTH (2-4
banu), momipHa (5-8 OamiB) Ta Tsaxka (9-12 OaiiB)
(4, 14].

Tsxkicts roctporo mnepiogy COVID-19 knacudi-
KyBaJIi BiAMOBiAHO 10 KJIiHIYHUX IPOSIBiB XBOpOOU 3a
TpbOMa KaTeropissmu: (a) 6e3cMMITOMHUI TIepeoir, (0)
CUMIITOMATUYHI NAaLi€HTH, SIKi He TOTPeOyBaJIv TOCIIi-
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TaJlizalii, (B) rocrniTajgi3oBaHi Mali€HTU, sIKi HOTPeOy-
BaJIM KUCHEBOI MiATPUMKMU.

BakunHoBanumu npotu COVID- 19 BBaxkasnu natti-
€HTIB, siKi oTpuManu 2 no3u MPHK-Bakiimn BNT162b2
(Pfizer-BioNTech) abo Moderna-mRNA-1273.

I[IKC niarHocTyBaiu 3a HassBHOCTI MpUHAWMHI
OIHOTO KJIiIHIYHOTO CHUMIITOMY Y MAalli€eHTiB uepe3 12
TUXHIB micas iHbikyBanHs COVID-19, saxuii He MOX-
Ha OyJIo MOSICHUTH iHIIoI0 npuunHoio [15, 16].

JlaGopaTopHi AOCTIMKEHHS KPOBi BKIIIOYAIU 3a-
rajbHUI aHasi3 KPOBi, BU3HAUEHHSI €JIEKTPOJIiTIB CUPO-
Batku, C-peaktuBHoro 0inky (CPDB), roko3u, mapatu-
peoigHoro ropmony (ITTT'), 3arabHOroO X0JAECTEPUHY Ta
anbOyMiHY CUPOBaTKU. 3pa3ky KPOBi OTPUMYBAIU MEPEN
MOYaTKOM Jiajlizy MicJisl HIYHOro Mepioay roJoayBaHHS.
JocniKeHHsT BUKOHYBAIM B YyMOBaxX KJIiHiKO-JiarHOC-
TYHOi Jadopatopii Y «IHcturyt Hedponorii HAMH
VYkpainu» Ta MeanuHoi 1adboparopii J1JTA.

ITicnst oOGcTexXeHHS MauieHTH Oyau cTpaTUudiko-

BaHi 3a HasgBHicTio [1IKC Ta croctepiraiuce NpoTIromMm
24 mics1iB abo 10 HACTaHHS JIETaIbHOTO BUITAMIKY.
KiHueBUMM TOUKAMU AOCTiIKEHHS OyIu:
cMmepTHicTh '/l maiieHTiB Bif yciX MpUYUH MpO-
TSTOM JIBOXPIYHOTO MEPiofy CIOCTEPEXEHHS, MO~
YyuHauu 3 12-ro TUXHS Micas 1abopaTopHO Mif-
TBepAxeHoro aiarHozy COVID-19;
cMmeptHicTb I'] mauieHTiB 3 [IKC npoTsirom nBox-
piYHOTO TMEpPioAy CMOCTEPEXEHHS, MOYNHAIOYHN 3
12-ro THXXHS Ticjasl 1a00paTOPHO MiATBEPIXKEHO-
ro niarHo3zy COVID-19.
Y 9K0CTi MOXIUBUX PU3UK-(DAKTOPiB PO3MISAATU
yci 3a3HaveHi nemorpadiuHi, KJIiHiYHi Ta 1abopaTopHi
JlaHi, 3i0paHi Ha yac BKJIIOYEHHS TMaLi€HTIB 10 MOCIi-
JUKEHHS.

1)

2)

Cmamucmuywnuii anaaiz. CraTucTudHy oGpo0-
Ky OTPUMAaHUX Pe3yJbTaTiB MPOBOAUIN 3a JIOTOMO-
roto nporpamu «MedCalc» Bepcii 20.218 (MedCalc
Software Ltd., Ocrenme, Benbris) 3 ypaxyBaHHSIM
MepeBipKy MOKa3HUKIB Ha HOPMaJIbHUI PO3MOMLT 3a
nonomoro kputepist Konmoroposa-CMmipHoBa. [daHi
MOMaHi SIK cepeqHE i KBaapaTuyHe BimxuiaeHHs (M £
SD) abo MmeniaHa i iHTepKBapTWIbHI Aiana3oHu [Me
(Q25-Q75)]. TlopiBHSIHHS OTPUMAaHUX pE3YJIbTATIB
3a YMOB HOPMAaJIbHOTO PO3IOAiIY MPOBOAUIN 3a J10-
nomMorol kputepito CT’roAeHTa, 3a YMOB PO3MOAiTY
MOKAa3HMKiB, BiAMiHHOIO Bi, HOPMaJbHOTO BUKOPUC-
TOBYBaJIM TecT MaHHa-YiTHi. BigMiHHICTh 4acToT y
rpymnax mapHUX CIOCTEPeXeHb MOPiBHIOBAIM 32 JIOTIO-
Mororo 2 Tecry.

KyMynsTuBHMIT pU3UK CMEPTHOCTI BU3HAYAIM 3a
JIOMIOMOTO10 0araTo(hakTOPHOIO perpeciiiHOro aHaizy
nponopuiiiHux pusukiB Kokca 3 Ol[iHKOIO BiTHOIIEH-
Hs waHciB (BIL) ta 95% nosipuoro intepsany (AI).

KpuBi BuxuBaHHsg OynyBanu 3a merompom Ka-
iaH-Meiiepa 3 pO3paxyHKOM BiIHOIIIEHHS PU3UKY
(HR) mogmiit mpotsirom 2 pokiB crioctepexeHHs. [To-
PIBHSIHHSI TIPOBOIMJIM 3a JOTIOMOTOIO JIOT-PAHTOBOTO
KpUTEpilo.

Pesyabratu. Xapaxmepucmuxa I'J[ nauienmie
uepe3 12 muxcnie nicasa ingixysanna SARS-CoV-2.
Cepen 465 nmauieHTiB, SKi JikyBaauch metogom '/l B
3a3HaYE€HUX MEeIUYHMX ycTaHOBax, 353 (75,9%) xBo-
pux nepeHecaiun COVID-19 cranom Ha 31 Gepe3Hs
2022 poky Ta BIiANOBigadu KPUTEPisIM BKIIOYEHHS.
ITpotgarom nepiony cnocrepexeHHs, 19 xBopux 0yJio
BUKJIIOYEHO 3 JOCHiIKeHHs, y 222 (62,9%) nauieHTiB
niarnocroBano ITKC i 112 xBopux (31,7%) He manu
TIKC (puc. 2).

(n = 353)

[ nauieHTU, AKi nepeHecnu COVID-19 Ta
BiANORBifanu KpUTEPiiIM BKIIOUEHHSA

Ba3oBa oLjiHKa AeMorpadiyHMx Ta KniHiko-nabopaTopHMX AaHuX Yepe3s 3 MicsaLli
nicnsa iHpikyeaHHsa COVID-19 3 HacCTYNHUM cnocTepeXeHHAM NPOTArom 2-X poKiB

CrpaTudikaudia nauieHTiB 3a HasBHcTio MKC

MauieHTH BUKAIOYEHi 3 AOCNIgXKEHHS:
* TpaHcnnaHTauis HUpKK (n = 14)

¢ BTpauyeHo nopanblue
crnocTepexXeHHs (n = 5)

(n=334)

Hocnig)XyeaHa Koropta

'O nauienTn 3 NMKC
(n=222)

l

' nauieHTu 6e3 NKC
(n=112)

!

| Ananis cmepTHocTi Ta hakTopiB I pU3uKy |

Puc. 2. binok-cxeMa au3aiiHy TOCTiIXKEeHHSI.
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Cepen I'l mauienTi 3 [IKC 0yio 6inbliie XBOpux
Ha I[YKpOBUIi iabeT Ta 3 TAMYACOBUM CYTUHHUM J0-

CTYIIOM, BOHM MaJlM TOBIIY TPUBATICTh Ta HUKIY TO3Y
I'I nopiBHsiHO 3 xBopuMu 6e3 [1KC (Tad. 1).

Tabauys 1
XapakTepucTHKA BKIIOYeHNX y Aocimkenns I'Jl nanienTis, crpaTudikopannx 3a HassHicTio [IIKC
IToka3nuk T ﬂa(l:li(:[;g;)HKC T nal:inellﬂillﬁ Ze)a D p-3HaAYEeHHS
Yomosiva ctath, n (%) 115 (51,8%) 66 (58,9%) 0,22
Bix, poku 55,5 (44-63,5) 54 (44.5-62.5) 0,62
Iia6er, n (%) 45 (20,3%) 12 (10,7%) 0,02
Inpekc komopbigHoCTI YapicoHa 8 (7-9) 7 (6-9) 0,08
Tpusanictb nikyBaHHs ['J1, micsiii 45 (28,7-87,2) 38 (22,0-68,1) 0,009
TuMYacoBUiA CyIMHHMI 1ocTyI, n (%) 12 (5,4%) 2 (1,8%) 0,04
Kt/V 1,34+ 0,14 1,41+£0,18 0,001
IMT, kr/m2 27,7+5,4 26,51+4,7 0,07
ﬁh‘j";’g‘“ﬂﬁ AT, 145 (140-150) 138 (130-140) <0,001
Hiactomiuamii AT, MM pT T 82 (80-90) 78 (76-85) <0,001
[emornoGiH, r/mn 93,6 13,1 1153 £8,7 <0,001
JlimbonuTu, MM3 994 (760—2350) 1200 (780—3750) 0,06
AJBOYMiH, T/ 34.7 (31.5-38.7) 36.5(34.1-41.6) 0,003
CONUT, 6anu 5(3-6) 3(3-4) <0,001
ITT, or/mt 295,3 (139-430,5) 187,0 (74,4-334,9) 0,08
Dochop crupoBaTKN, MMOJIB/JT 1,6 (1,3-1,9) 1,7 (1,4-2,1) 0,14
Kanb1iiit cupoBaTK¥, MMOJIb/JT 2,19 £0,21 2,25+0,17 0,03
3araJlbHHI X0JIECTEPUH, MMOJIb/JI 4,8 (3,2-5,6) 4,4 (3,9-4,8) 0,09
CPBb, mr/n 6,2 (4,7-12,3) 2,9 (1,6-5,4) 0,03
BakituHoBaHi martienTa, n (%) 41 (18,4%) 76 (67,8%) <0,001
XapakTepuctuka rocrporo nepiony COVID-19

BescummroMunmii repedir; n (%) 32 (14,4%) 28 (25%) 0,01
iﬁﬁﬁiﬁz?ﬁ%‘?pem O3 147 (66,2%) 76 (67,8%) 0,77
i(;;:;;a;&nziuf(;geo&mmﬂm KHCHEBO1 43 (19,3%) 8 (7.1%) 0,003

Ilpumimku:

AT — apmepianvruii muck, I'J] — eemodianiz, CPb — C-peaxmusnuii 6inox, IMT — indexc macu mina, ITKC —

nocmrosionuii cundpom, [T — napamupeoionuii ecopmon, CONUT — Controlling Nutritional Status scores.

I'1 mauientu 3 [IKC xapakTepuzyBaiuch BUIIUM @

®aranbHi KapaioBacKyJsSIpHi MOJii — rocTpe IMo-

piBHEM KOMOPOIAHOCTI Ta OLIbII TSKKWUMU MOPYIIEH-
HSIMM XapyoOBOTO CTaTycy TIOPiBHSIHO 3 XBOpUMM 0e3
IMKC. Kpim TOro, BOHM Majiu BUIIMN apTepiaTbHUN
tck Ta koHueHTpauii [ITT i CPb kpoBi; HUX4i piBHi
reMorjio0iHy, aTpOyMiHy Ta KaJbllil0 CUPOBAaTKU. AHa-
JIi3 BaKILMHAJBHOTO CTaTycy i mepediry rocTporo mne-
piony COVID-19 mpoaeMOHCTpyBaB MEHIIY YacTOTY
BaKIIMHallil 1 0e3CMMITOMHOTO Iepebiry XBopoou Ta
BUILY YaCTOTY rocCIiTati3alii 3 HEOOXigZHICTIO KMCHEBOL
ninTpumku B rpyti xsopux 3 [TKC.

Cmepmuicmo nayienmie 3 XXH VI/] npomsazom
2-x pokie 3 12 muxcns nicasa diacnocmuxu COVID-19
ma ii Kainiuni i 1a6opamophi demepminanmu 3aiexnc-
Ho 6i0 nasaenocmi ITKC. T1poTsroM ABOX POKiB CIO-
crepexeHHs 3apeectpoBaHo 38 (11,4%) nerajabHUX
BUNaakiB. OCHOBHUMMU MPUYMHAMU CMEPTi OYJIU:

pYIIEHHS MO3KOBOTO KpoBooGiry 6 (15,8%), iH-
dapkr miokapay 5 (13,2%), TpoMbGoeMboITis JTeTe-
HeBoi aptepii 5 (13,2%)

® [HdekuiitHi ycknagHeHHs, cenicuc 8 (21,1%)

® Toctpa muxanpHa HemocTatHicth 7 (18,4%), 3
sakux 5 (71,4%) Ha TJIi TOBTOPHOIO iH(MIKyBaHHS
SARS-CoV-2

® OukoJoriuHi 3axBoptoBaHHs 4 (10,5%)

® [llnyHkoBo-KuIIKOBa KpoBoTeua 2 (5,2%)

® [leuinkoBa HemocTaTHicTh 1 (2,6%).
Cepen nmomepnux Oyno Oilbllle YOJOBIKiB CTapILIO-

IO BiKy, XBOpMX Ha LIYKPOBHI HiabeT 3 TUMYACOBUM CYy-

JUHHUM AOCTYIIOM, BUILIUM iHAEKCOM KOMOPOITHOCTI Ta

apTepiaTbHUM THUCKOM, JTOBIIOIO TPUBAJICTIO JIIKyBaHHS
(Tabm. 2).
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Tabauys 2

ITopiBHAJIbHA XapaKTePUCTUKA BKIIOYeHUX Yy qocaimkennd '/l mamientiB, crpaTudikoBanux
3a exitus letalis mpoTgrom 1BoX poKiB cnocTepeKeHHs

1 O — |yl | nauie(:::'lll,z sgl’lgi)smxmn I'a 11auie}r(rlll/1,= ﬂ;is ;{e BIDKWJIH paHAvenss
Yososiva craTh, n (%) 154 (52,1%) 27 (71,1%) 0,03
Bik, poxu 54 (44-62) 61,5 (50-71) <0,001
HiaGer, n (%) 45 (15,2%) 12 (31,6%) 0,01
Iamexc xomop6imHoCTi Yapicona 7 (6-9) 9 (8-10) 0,04
Tpusanicte nikyBanus ['J1, micsiri 43 (23,5-83,2) 38 (23,3-70,4) 0,02
TuMYaCcOBUIA CyIMHHMIA T0CTYIT, N (%) 11 (3,7%) 7 (18,4%) <0,001
Kt/V 1,4+0,18 1,32 £ 0,16 0,01
IMT, kr/m2 26,8 (22,1-29,3) 27,5 (24,9-30,5) 0,25
Cucroniuauii AT, MM pT cT 140 (130-150) 150 (140-160) 0,01
HiacToniunuii AT, MM pT CT 80 (75-85) 85 (80-90) 0,03
Temoro6iH, /1 102,2 £ 11,6 98,3+ 11,9 0,04
Jimbouutu, Mm3 1196 (865—3750) 988 (730—2290) 0,07
AJBOYMiH, T/71 36.5 (34.1-41.6) 32,8 (30,7-34,6) 0,002
CONUT, 6amm 3(2,5-3,5) 4 (3-5) 0,03
ITL, nr/mMn 313,3 (159-457,5) 287,0 (94,4-384,9) 0,18
Dochop cMpoBaTKU, MMOJIb/JT 1,6 (1,4-2,1) 1,7 (1,4-2,1) 0,81
Kabliiit cupoBaTKy, MMOJIb/JT 2,2+0,21 2,2+0,13 0,84
3arajabHMIA XOJIECTPUH, MMOJIb/JT 4,6 (4,2-5,2) 4,6 (3,7-5,7) 0,55
CPBb, mr/n 5,2 (4,6-11,3) 6,9 (7,1-15,8) 0,02
BakuynoBani mauientu, n (%) 112 (37,8%) 5(13,2%) 0,003
Xapakrepuctuka rocrporo nepiony COVID-19
BescummroMumit mepebir, n (%) 57 (19,3%) 3(7,9%) 0,08
gﬁﬁiﬁﬁiﬁ;‘;ﬂf‘%‘fp‘ﬂr Oes 207 (69,9%) 16 (42,1%) <0,001
11;(;;:;;?\41111(31/2[1’111;1(3 %H)eo6xinHiCT1o KHMCHEBOIL 32 (10,8%) 19 (50,0%) <0,001
ITlpumimku: AT — apmepianvruii muck, I'/] — eemodianiz, CPb — C-peaxmuenuii 6inox, IMT — indexc macu mina, ITKC —

nocmiosionuii cundpom, IITI — napamupeoionuii ecopmon, CONUT — Controlling Nutritional Status scores.

Kpim Toro, rpyna noMepiux naii€eHTiB Maja cTa-
TUCTUYHO 3HAUYIIO HIXKYi piBHI Kt/V, reMmorno6iny i
albOYMiHy CUPOBATKU, OiIbII BUPAXXEHY XapuOBY He-
JIOCTaTHICTh Ta BUIlly KoHIeHTpalilo CPb kpoBi mo-
piBHsHO 3 '/l mauieHTaMu, sIKi BUXUJIU. BoHM TaKoX
MaJy HUXXYMIA piBeHb BaklMHallii nmpotu COVID-19
Ta BUIILY YACTOTY TSXKKOIO Mepediry rocTporo nepio-
Iy XBOPOOU 3 HEOOXiMHICTIO KMCHEBOI Tepamii (AuB.
Tabi. 2).

AHaJli3 KIiHIYHUX JeTepMiHAHT IIOCTKOBiZHOI
CMEpPTHOCTI 3a JOMOMOrow 0aratodakTOpHOro pe-

rpeciiiHoro aHajidy mnpornopuiiiHux pusukiB Kokca
BU3HAUMB, 10 HAa JAOMATOK M0 KJIACUYHUX (haKTOpPiB
PU3UKY, TaKUX SIK CTapIIUi BiK, TpUBaJe JiKyBaHHS
I'l, xomopbigHa TaTojorisi, OiIKOBO-eHepreTuyHa
HEeIOCTaTHiICTh, TUMYACOBUN CYAWHHUIA MOCTYI, He-
aJleKBaTHa Jiajli3Ha J03a, XpOHiUHe 3aIajJleHHs, Ta He-
JOCSITHEHHS 1IJIbOBOTO PiBHS apTepialbHOTO THUCKY,
HEeraTUBHUI BaKIIMHAJIBHUI CTATYyC Ta TSKKUNA TTepedir
roctporo nepiony COVID-19 3 HeoOXinHicTIO KUCHE-
BOI MiATPUMKH TOCTOBIPHO MiJBUIILYBAJIU PU3UK CMEP-
Ti B Haliit Koroprti (Ta6:a. 3).
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Tabauysa 3

®akTopu pu3nKy 3arajbHoi cMepTHOCTI I'Jl mamienTiB mporsirom 2 pokiB cocrepexenns micass COVID-19
(0araTodakTopHuii perpeciiinuii anai3 nponopiuiiianx pu3nkis Kokca)

Ilpumimku:

IToka3Huk b SE Wald pP-3HAYEHHS BIIT 95% A1
Crapiuii Bik 0,27 0,12 5,07 0,02 1,32 1,03; 1,66
Tpusanicts [']] 0,15 0,06 5,87 0,01 1,86 1,77; 1,97
Hiabet 1,27 0,34 13,4 0,0003 3,57 1,81; 7,06
IHnexc komopbigHocTi YapicoHa 1,32 0,27 11,9 0,0002 4,22 2,11;7,82
LinpoBuii piBens Kt/V -14,9 5,26 7,99 0,004 0,74 0,68; 0,96
CONUT 0,42 0,64 4,16 0,05 1,66 1,08; 12,3
T 0,08 | 005 | 45 | 004 | 087 | 06609
TuM4yacoBUIA CYyIUHHMIA TOCTYIT 0,63 0,34 3,47 0,05 1,88 1,16; 3,68
Heckopurosanmii AT 0,39 0,14 4,93 0,02 1,37 1,03; 1,82
[Minsuinenust CPb 0,38 0,17 5,27 0,02 1,68 1,49; 1,95
Bakuunanis npotu COVID-19 -1,74 0,63 7,77 0,005 0,17 0,05; 0,61
Eg;?;;‘? geop\igi)r_r]ogcmoro 1,69 0,48 9,17 <0,0001 5,7 3,73, 7,89

AT — apmepianvruii muck, BIIl — sionowenns wancie, I'/] — eemodianis, 1 — dosipuuii inmepsan, CPb —

C-peaxmuenuii 6inox, b — 6ema-koegiuicum peepeciiinoi modeni (cuna ma HanPAMOK 38 3Ky Midc npeduKmopom
ma 3minHow pesyavmamy), SE — cmandapmua noxubxa koeghivienmy, Wald - kpumepiii Baavoa.

HaiiBuiia cMepTHiCTb, acolliiioBaHa 3 TSXKKHAM
nepebirom rocrporo mepiogy COVID-19 cnocrepira-
nach micast 11 micailiB cocTepexxeHHs, To0To uepes 14

MicsiiB micns iHdikyBanHs SARS-CoV-2 (HR 27,6;
95% 11 11,5; 65,8) (puc. 3).

;\? 100 = Logrank 56,1; p < 0,0001
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283 195 126 89 25 0
["ocniTanisauisi 3 KUCHEBO NIATPUMKOH
51 40 26 17 5 0

Puc. 3. Kymynarusae BuzxkuBanHs [J] anieHTiB poTsiroM aBox pokiB miciast COVID-19

3aJ1€XKHO BiJl TSXKKOCTi FOCTPOTO Mepioay XBOpoOu.

CwMmepTHicTh, acowiiioBana 3 [TKC. Anami3 yac-
TOTU Ta CTPYKTYPHU JETaIbHUX BUMAIKIB 3aJI€XKHO Bif
HagBHocTi [IKC He BM3HA4YMB OOCTOBIpHUX BigMiH-
Hoctel. Tak, mpoTarom 2 pokiB ciocTepexXeHHs 3ape-

ectpoBaHo 28 (12,6%) neTanbHUX BUIIAIKIB cepel XBO-
pux 3 [1KC Ta 10 (8,9%) BumankiB B rpymi naui€HTiB
6e3 ITIKC (¢2 = 0,99; p = 0,32). Tabauus 4 geranizye
CTPYKTYPY CMEPTHOCTI 3ajexxHo Bix HasgsBHocTi [TKC.
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Tabauysa 4
Crpykrypa cMmeptHocTi I'/l manieHTiB mpoTSrom IBoX poKiB CIOCTepeKEHHS,
crpatudikosana 3a HagBHicTio ITKC

Dl G ra nazile:Tznsc; IIKC | I'J nauifl}[:nlg()ﬁ IMKC p-3ﬂﬁi;e -
Vei paranbHi KapaioBacKyaspHi momil 11 (39,3%) 5(50%) 0,96; 0,33
E;Zl%%‘gfgme“” MO3KOBOTO 5(17,9%) 1(10%) 0,34 0,56
IndapkT Miokapay 3(10,7%) 2 (20%) 0,54; 0,46
TpomGoeMOoJ1is JIereHeBoI apTepii 3(10,7%) 2 (20%) 0,54; 0,46
IHdexiiHI yCKIaqHEHHS, CETICUC 6(21,4%) 2 (20%) 0,008; 0,93
TocTpa uxanbHa HETOCTATHICTE 6 (21,4%) 1(10%) 0,62; 0,43
OHKOJIOTYHi 3aXBOPIOBAHHS 3(10,7%) 1(10%) 0,004; 0,95
I1I1yHKOBO-KMILKOBA KPOBOTEYA 1(3,6%) 1 (10%) 0,59; 0,44
[TediHKOBa HEMOCTATHICTD 1(3,6%) -

Ilpumimka: dani npedcmaeneti ax n (%)

PiBenb cMmepTHOCTI Bim ycix mpuuuH ckiaB 0,13
(95% 11 0,08; 0,18) Ha 1 mamieHTO-piK cepex XBOpUX
3 IIKC Ta 0,09 (95% A1 0,09; 0,16) cepen mauieHTiB
6e3 I[IKC (p = 0,34). Ananiz Kannnan-Meiiepa Takox

100 |-
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80 |-
75+
70 -
65 -
60 |-
55 o 1 1

= [[] nauieHtn 6e3 NMKC
== [ nauienTtn 3 MKC

ImoBipHicTb Bi>kuBaHHA (%)

HE MPOIEMOHCTPYBaB CTATUCTUYHO 3HAUYIIOI Pi3HUILI
y BHXKMBaHHI nauieHTiB Mix rpymamu (HR 1,69; 95%
A10,87; 3,28) (puc. 4).

Logrank 2,4; p=0,12
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Puc. 4. KymynsarusHe BuxxkubanHs '/l mauieHTiB nmpotsroM aBox pokiB miciass COVID-19
3asiexkHo Bin HassBHOCTi [TKC.

Oorosopenns. Lle 6araToeHTPOBE, MPOCTIEKTUB-
HE, KOTOPTHE, JIOHTITYyAiaJibHE AOCIIMKEHHS TMOIJIU-
0Jito€ ySIBJIEHHS MPO KJIiHiYHI Ta Ja00opaTopHi AETEpP-
MiHAHTU MOCTKOBIAHOI CMEPTHOCTI y naiieHTiB 3 XXH
VI'J. Kinbka BOepuie oTpuMaHUX JAHUX BiPi3HSIIOTh
11e TOCJiKEHHS Bill MOMEpPEeaHiX, MiAKPECIIOI0UU YHi-
KaJbHUN BHeCOK Haioi podotu. IlomepeaHi mocni-
JKEHHS CTOCYBAJIUCh PE3YbTATIB aHATI3y CMEPTHOCTI
y nepioa 10 90 gHs mnicasa giarHoctoBaHoro COVID-19
[3,17, 18], 3 0OMexXeHUMHU JaHUMU LLIOA0 BUKUBAHHS
micist Tpbox Micswi [11] Ta BrutuBy TTKC Ha cMepT-
HicTb 1iei Koroptu xBopux [11].

Hame npociimkxeHHsI MpPOIEeMOHCTPYBalIO, 1O Y
62,9% I'Jl nanientiB po3sunHyBcsa [1KC, sikuii acori-
I0BaBCSl 3 BUILIMM iHAEKCOM KoMopbimHocTi Yapico-
Ha, OinplIo0 TpuBadicTio JikyBaHHA ['Jl, BUKOpuUC-
TaHHSIM TUMYacOBOTO CYOIWHHOTO HOCTYIY, HUXYOIO
agekBatHicTio miamizy (Kt/V), aHeMi€lo, MigBHIICH-
HSIM apTepiaiIbHOTO TUCKY, TipIIMM CTaTyCOM Xapuy-
BaHHg (CONUT), BUIOMM piBHEM CUCTEMHOIrO 3a-
naneHHsd (CPDbB), HUXYKMM piBHEM BaKIMHALIl MPOTU
COVID-19 Ta Ts:KKuUM TiepebiroMm roctporo rnepiomy
XBOopoOM. OTpuMaHi JaHi y3romXyloTbCsl 3 pe3ysbTa-
TaMu (ppaHIy3bKOTO HAlliOHAJTBHOTO KOTOPTHOTO J0-
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crmimpkeHHs [19] Ta pe3yabTaTaMu HaIIUX MOMEPEIHIX
nochiimkeHsb moao ¢gakropis pusuky I[IKC y xBopux Ha
XXH VI'[J [4, 20, 21].

3a pesyabTaTaMM JBOPIYHOTO CHOCTEPEXEHHS,
KiJibKa KJIiHiYHUX (aKTOpiB OYJIO BKIIOUYEHO 10 Oara-
TohaKTOpHOI MoAeai mpomnopiiiHux pusukiB Koxkca
Ta BU3HAYEHO 3HAUYYIIUMU JAETepMiHAHTAMU CMEpPT-
HocTi micass COVID-19. [lo HUX HajexaTb: CTaplIuid
Bik, TpuBajne JikyBaHHs ['Jl, KoMopOigHa maToJjio-
risi, OUTKOBO-€HEPreTUYHa HEeNOCTaTHICTh, TUMYACO-
BUIi CYAMHHUIA NOCTYI, HeaJeKBaTHa Aiajli3Ha 103a,
HU3bKI piBEHb TeMOIrJI00iHYy, XpOHiuHe 3amajeHHs,
HEIOCSTHEHHS LIiJIbOBOTO PiBHS apTePiaIbHOTO TUCKY,
HEraTUBHUM BAKLUMHAIBHUU CTATYC Ta TSXKUHN Mepe-
6ir roctporo nepiogy COVID-19 3 HeoOXiqHIiCTIO KUC-
HeBOi miATpuMKU. Bu3zHaueHi Hamu GHaKkTOpu PU3UKY
MOCTKOBIAHOI CMEPTHOCTI Y3TOKYIOTBCS 3 PSIOM
ony6ikoBaHUX JocaiaxeHsb 1moa0 30-gexnoi [11, 17,
18], 90-nenHnoi [12, 22] ta cmeptHocTi ['Jl marieHTiB
npotsiroM poky [11]. B 1iux po6oTtax yoysoBiya cTaTh,
MOXWJIMM BiK, TAMYACOBUM CYAMHHUIN NOCTYM, HU3b-
KUl piBeHb remorno0OiHy, niasuuieHHs CPDB, nmiabet
Ta iHIII KOMOPOiaHiI CTaHM BU3HAaHI (haKTOpamMu pU3U-
Ky MOCTKOBiAHOI cMepTHOCTi y '] mauienTis. I[1porte,
HaAWOIbII 3HAYYIIUA CTATUCTUYHUN 3B 30K 3 PU3U-
KOM CMEPTHOCTI TPOTSATOM JABOX POKiB Yy Hallliif KOrop-
Ti MaB TskKKU nepebir roctporo nepiogy COVID-19 3
HeoOxigHicTio KucHeBoi minTpumku (HR 27,6; 95% 1
11,5; 65,8). BinnoBigHO A0 OTPUMAHUX HAMU PE3YJib-
TartiB, Bouwmans et. al. He1IOIaBHO MPOJEMOHCTPYBAa-
JIU, 110 HEOOXiAHICTh roCHiTali3allii 3 TPUBOLY TSXK-
koro nepebdiry COVID-19, € He3anexHUM (haKTOpoM
pu3uky nosrorpusaioro [TKC 3 HaiibinbI1010 KijbKic-
TIO CUMIITOMIB, HaBiTh Y BaklinHOBaHUX I'/l mauieHTiB
[23]. Surme et. al. BU3HauYM/IM, 110 MOTPeda B roCHi-
Tasi3zalil y BiiaiJieHHs] iHTEHCUMBHOI Teparllii 3 TpUBOLY
COVID-19 ta iHBa3uBHAa BEHTWJIALLiS JIET€HIB acOLlil0-
BaJIach 3i 30UTBILIEHHSM CMEPTHOCTI MPOTAroM 1 poky
CITOCTepEeXKEeHHs y 3arajibHiil momynsiiii xsopux [24].

BuknaneHi Bullle JaHi TEOPETUYHO Mav CIpUS-
TU MiABULIEHHIO PU3UKY cMepTHOCTI y '/l mauieHTiB 3
ITKC, ockinbku #Oro HasiBHiCTb CTATUCTUYHO 3HAUY-
1110 ACOLIIOETHCS 3 PIBHUMU HETATUBHUMM KJIIHIYHUMU
HaciigkamMmu COVID-19, ski MOXyTb HETaTUBHO BILIM-
BaTH Ha SKiCTb Ta TpUBAIiCTb XUTTA I/l mauieHTis [6,
12, 23]. Tum He MeHIlI, MU He 3HANLIIN JOCTOBIPHUX
BiIMiHHOCTEH y piBHi ABOPiYHOI cMePTHOCTI Mix ['/]
nauieHtamu 3 IIKC ta 6e3 Takoro. BincyTHicThb pi3-
HUIIi MOXHa TOSICHUTU KiJibkoma mpuynHamu. [lo-
nepiie, MUTOMa Bara NepeKoBiTIHOT KOMOPOIMHOCTI Ta
anekBatHocTi ['JI, MOXyTb MaTu Oijbliie 3HAYEHHS IS
piBHS cMepTHOCTI, HixX HasgBHicTs [1IKC [3, 4, 20]. I'/]
Mali€eHTU MalOTh BUCOKWMM BUXiIHUI piBEeHb KOMOpP-
O0iIHMX CTaHiB, TAKMX SIK OiabeT, ceplieBO-CYAMHHI 3a-
XBOPIOBaHHS Ta TinepTeHsist [25]. diabeT npu3BOAUTH
10 MiKpPOCYAMHHUX YCKJIAaIHEHb, CUCTEMHOrO 3ama-
JIEHHS Ta ypaxkeHHs JiereHb He3asexxHo Big COVID-19
[26, 27], Toni SIK TiMepTeH3isl € He3aJIeKHOI MPUYK-
HOIO PU3UKY CeplLEeBO-CYIMHHUX 3axXxBopioBaHb [28,

29]. IMoennanHs nux dakropis y I'Jl manieHTiB € cyT-

TEBUMMU AeTepMiHAHTAMU CMEPTHOCTI i, BiAMOBIAHO, iX

noegHaHHIO 3 [IKC MoXe icTOTHO He 3MiHIOBAaTH i 0€3

TOTO BUCOKUI pU3MK CMEPTHOCTI B Wiil Koropti. [1o-

Jpyre, Ha BiAMiHY Bil 3arajibHOl momyJssuii, ctadH ']

MAlli€EHTIB PEryJsIPHO MOHITOPYETHCS i BCTAHOBJIEHI

MOPYIIEHHS JiKYIOThCS, 1[0 MOXE 3MEHIIUTU MOTEH-

uirinuii BriuB ITKC Ha cMepTHicTb. Hanpuknan, ne-

reHeBa TilepTeH3ist Ma€e 3HauHy nmomupeHicthb (70%) y

nonyaauii mauienTtis 3 [IKC [30].

OckinbKM pyTHMHHA KJiHiYHA TMpakKTUKa II0J0
BeneHHs1 I'Jl maiieHTiB BKJIIOYa€E MOHITOPUHT i JIiKYy-
BaHHS CEPLIEBO-CYNUHHUX i JIETEHEBUX YCKJIaJHEHb,
110, IMOBIPHO, TaKOX MOXE€ 3HUXYBAaTU CMEPTHICTb.
Hacamkineus, Haiia xkoropta Bkitovana I'JI mamieH-
TiB, s1Ki Buxkuau miciast roctpoi COVID-19 ta xapak-
TepUu3yBajlach JOCTATHbO HU3bKUM PiBHEM CMEPTHOCTI
(11,4%), 1110 MOIJIO CYTTEBO BIUIMHYTH Ha PE3YJIbTaT.
IMomanbuii gocaimxeHHsT HEOOXiAHI I BU3HAYEHHS
BBy [TKC Ha cmepTHicTh '] maitieHTiB.

Lle nocnimxeHHs Mae KiibKa OOMeXeHb (CUCTe-
MaTUYHUX TOXUOOK), SIKi CJTi/l BpaXOBYBATH ITiJl Yyac iH-
TepIripeTalii pe3yabTaTiB. X04a MU aHaIi3yBajau CMepT-
HICTh IPOTSATOM ABOX POKiB, ILOTO MEPIOAY MOXE OYTU
HEIOCTaTHbO JISI BUSIBJIEHHSI YCiX MOXJUBUX JOBIO-
TpuBanux HacliakiB [TKC. [{ng Bu3HaueHHs (haKTopiB
PU3UKY CMEPTHOCTI Yy JOCJIII>KEHHI HE BPaXOBYBaJUCh
COlLliaTbHO-€KOHOMIYHUI CTaTyC, MEAUKAMEHTO3HUI
CYIPOBiJ, KOMILUIAEHC i T.M., 10 TaKOX MOIJIO BILUIM-
HYTM Ha OTpuMaHi pe3yiabratu. Kpim TOro, oiiHka
ITKC moxxe 6yTH cy0 EKTMBHOIO Ta 3ajiexKaTy Bil iHAM-
BiyaJbHUX OLIHOK IMALi€HTIB, 1110 MOTJIO BILIMHYTU Ha
TOYHICTb HaHuX 1ono aiarHoctuku [MKC.

3a3HauyeHi 0OMeXEeHHS BKa3yloTh HA HEOOXiAHICTh
MOJAJBIINX MOCTIIXKEHb 3a Y4acTi OLbIIOI KOrOpTU
Mali€HTIB, 3 MOBUIMM TMEPiOAOM CIOCTEPEXEHHS Ta
BpaxyBaHHSIM OiIbIIOT KUTBKOCTi (haKTOPIB AJIsI TOUHO-
ro Bu3HayeHHd BBy [1KC Ha cMeptHicTh '] naii-
€HTIB.

BuchoBku:

I. ¥V 62,9% xsopux Ha XXH VI cdopmyBaBcs
IKC.

2.  ®opmysanns [TKC y ']l maiiieHTiB acolitoBaaoch
3 BUIIMM iHAEKCOM KomopOigHocTi YapJicoHa,
OinplIo0 TpuBadicTio JikyBaHHs ['Jl, BUKOpucC-
TaHHSIM TUMYaCOBOTO CyIWHHOTO NOCTYIy, HUX-
yolo asekBaTHicTIo Aiamizy (Kt/V), anemieto, mia-
BUILEHHSIM apTepialbHOTO TUCKY, TipUIAM CTa-
TycoMm xapuyBaHHs1 (CONUT), BUIIMM piBHEM
cuctemHoro 3anajgeHHs (CPDB), HUX4YuM piBHEM
BakuuHauii npotu COVID-19 ta Tsxxum nepe-
0iroM rocTporo rnepiogay XBopoou.

3. JlerepMiHaHTaMu CMEPTHOCTI y xBopux Ha XXH
VI 3 [1KC 6ynu crapiiuii Bik, TpuBaje JiKyBaH-
Hsa ['JI, koMopbinHa maTosorisi, 6iJIKOBO-eHep-
reTUYHa HEOOCTAaTHICTh, TUMYACOBUN CYNWUHHUUI
JIOCTYM, HeaaekBaTHa Aiajli3Ha 1034, HU3bKI pi-
BeHb IeMOrJI00iHy, XpOHIYHE 3amajieHHs, Helo-
CSITHEHHS LIIJIbOBOTO PiBHS apTepPiaJIbHOTO TUCKY,
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HETaTUBHUW BaKLMHAJIBHUNA CTaTyC Ta TIXKUUN
nepeodir roctporo nepiony COVID-19 3 HeoOxin-
HICTIO KMCHEBOI MiATPUMKHU.

4. BakiuHallisl Ta MiATpUMaHHS LUTLOBUX PiBHIB MO-
Ka3HUKiB MOHiTOpUHTY XxBopux Ha XXH VI mic-
51 COVID-19 maroTh BupilllaibHe 3HaUYE€HHS 15
MOKPAIIEHHS BUXUBAHHS LIi€1 KATEropii XBOPHUX.

KonduiikT inTepeciB. ABTopu 3asiBJIsIIOTH IIPO Bif-
CYTHiCTh KOH(JIIKTY iHTEpeciB.

JIxkepena ¢inancyBanns. PoGora BukoHaHa B
pamkax HP «BuBuutu MexaHi3Mu (OpMyBaHHS
Ta BU3HAYUTHU TeparieBTUYHiI MillleHi MOCTKOBigHO-
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Abstract. Currently, successful correction of aortic stenosis is achieved using both surgical and
transcatheter techniques, each of which carries a risk of various complications, including acute kidney
injury (AKI). This study aimed to assess the frequency and predictors of AKI in the postoperative
period among patients with aortic valve stenosis, depending on the treatment method used.

Methods. This retrospective study included 126 patients with aortic valve stenosis who received
treatment between 2018 and 2022 at the State Institution «Heart Institute of the Ministry of Health
of Ukraine.» Based on the method of aortic stenosis correction, all patients were divided into two
groups: the first group underwent transcatheter aortic valve implantation (TAVI group, n = 47),
and the second group underwent aortic valve replacement with a biological prosthesis (BioAVR
group, n = 52). The groups were compared based on preoperative, intraoperative, and early
postoperative indicators. Acute kidney injury (AKI) was determined using the KDIGO criteria.
Statistical analysis of the results was performed using the «MedCalc» program on a personal
computer.

Results. Patients who underwent TAVI (Group 1) were significantly older (p=0.002), had a 10.4%
lower hemoglobin level (p=0.001), and a higher EuroSCORE II operative risk score (p<0.001)
compared to those who underwent aortic valve replacement with a biological prosthesis (Group 2).
Patients in Group 1 were 13.28% less likely to develop acute kidney injury in the early postoperative
period than those in Group 2 (p=0.033). According to the results of multivariate stepwise Cox
analysis, the following independent predictors of AKI in the study cohort were identified with high
and reliable predictive values of HR (Hazard Ratio): preoperative serum creatinine, duration of
aortic cross-clamping, and the presence of diabetes (model y? = 24.045, df=3, p<0.0001).
Conclusions: The incidence of AKI in the studied cohort was 9.10% and was more than 7 times
higher in the BioAVR group compared to the TAVI group. Independent risk factors for the
development of AKI were baseline serum creatinine, duration of aortic cross-clamping, and the
presence of diabetes.

Key words: acute kidney injury, aortic stenosis, cardiopulmonary bypass, transcatheter aortic
valve implantation.
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I'ocTpe nomKoMKeHH HUPOK Y XBOPHUX MicCJis MPOTE3yBAHHSA A0PTAJIbHOIO
KJIaNaHa: peTPOCNEeKTUBHE JA0C/IiIKEHHS OJJHOTO IIEHTPY

TepxaBHa yctaHoBa «lHctutyT cepusg MO3 Vkpainu», m. Kuis, Ykpaina
2HaujioHalbHMIA YHIBEPCUTET OXOPOHU 310poB’s Ykpainu imeni I1.J1. [llynuka,
M. KuiB, Ykpaina
3[lepxaBHa ycTaHoBa «HalioHaIbHUI HAYKOBUI LIEHTP Xipyprii Ta TPAHCILUIAHTOJIOTIT
iM. 0.0 IanmimoBa HAMH VYkpaian», M. Kui, YkpaiHna

Pe3tome. Ha cb0200hi, ycniuna Kopekyis aopmanbHo2o CMeHo3y npoeooUmsCs 3 UKOPUCIMAHHAM AK Xipypeiu-
HUX, MaK i mpaHcKkamemepHux Memoouk, AKi 6 8o uepey, He no30aeneHi Pi3HOMAHIMHUX MONCAUBUX YCKAAOHEHb, 00~
HUM 3 AKUX eucmynae eocmpe nouikooxcenus nupok (I'IH). Memoro pobomu 6yn0 ouinumu yacmomy ma 6U3HA4UMU
npeduKmopu 20cmpo2o NOUKO0ONCeHHS HUPOK 8 NiCAsonepayitiHomy nepiodi y nayicHmie 3i CmeH030M A0pmanbHO20 KAa-
nama, 3a1excHo 8id 3acMmoco8an020 Memooy XipypeiuHo2o AiKy8aHHs..

Memoou. Jlo pempocnexmusrnoeo 8i0kpumozo docaioxcenus 0yno exaroueno 126 nayicumis 3i cmeHo3om aop-
MAanvbHo20 KAANAaua, AKi ompumyeanu aikyeaunns npomseom 2018-2022 p.p. 6 kainiyi 1Y «Incmumym cepus Minicmep-
cmea 0xoponu 300po8’s Ykpainuy». 3anedicHo 8io cnocody Kopekuii aopmanbHo2o CmeHo3y yci nayienmu 0yau po3oiseHi Ha
2 epynu — nepuia epyna, y aKiil KopeKkuis aopmanbHoe0 CIMeH03y npoooUAaCh WASIXOM MPAHCKamemepHoi iMnaaumayii
aopmanvroeo kaanaua (epyna TAVI, n = 47) ma dpyea epyna, y SKiil KOpeKuis aopmanbHo20 CMeH03y NP0GoOUAACs 3a
PAXyHOK npome3y8aHHs AopmanbHo2o Kaanaua 0iosociunum npomesom (epyna biollAK, n = 52). IlopieHsanus docaioncy-
B8AHUX 2PYN NPOBOOUAOCS U000 NOKA3HUKIE nepedonepauyilinoeo, iHmpaonepayilinozo ma panHbo2o NicA0nepayiiHozo
nepiody. I'll H éuznauanocs na ocrnosi KDIGO kpumepiic. Cmamucmu4ty 00poOKy OmpUMaHux pe3yabmamis npoeeoeHo
HaA nepcoHanbHoMy Komn iomepi 3a donomoeoro npoepamu «MedCalc».

Pezyavmamu. Iayicnmu, sxum 8 nodasvuiomy npogodusu TAVI (Ipyna 1), xapakmepu3ysaaucs icmomno cmap-
wum sixom (p=0,002), na 10,4% docmosipro Huxcuum piernem eemoenobiny (p=0,001) ma euwjoro oyiHK0I0 onepauiiino2o
pusuky 3a EuroSCOREII (p<0,001) 6 nopieuanti 3 hayichmamu, SKum npoeoousy npome3y8aHHsa aopmanbHo20 KAana-
Ha Gionoeiunum npomesom (Ipyna 2). Y nauienmie nepwoi epynu na 13,28% (p=0,033) docmogipro piowe cnocmepicag-
cs1 pozeumok T'IIH 6 pannvomy nicasonepayiiiHomy nepioodi 8 nopieHsaHHI 3 Opy2oro epynor. 3a pe3yibmamamy Myabmu-
sapiaHmHoeo nokpokoeoeo ananizy Kokca eusznaueni éucoki ma docmosipni npoenocmuuni snaverns HR (Hazard Ratio)
05 HacmynHux HesanrexncHux npeouxmopie pozeumky I'lTH y docaioxcysaniii Koeopmi: doonepauitiHuii cuposamrxo8uil
Kpeamunin, mpueanicmo nepemuckarnia aopmu ma nasenicmos LI (2 modeni = 24,045, cc=3, p <0,0001).

Bucnosxu. Yacmoma I'lTH y docaidncysaniii kocopmi cmanosuna 9,10% ma 6ysa docmogipro Ginvut Hixe y 7
pasie euujoro 8 epyni biollIAK nopiensno 3 TAVI. Hezanexncnumu chaxmopamu pusuxy poszsumky I'lIH y docaidxucysaniii
Koeopmi € 8UXiOHI 3HAUEHHS CUPOBAMK08020 KPeamUuHiHy, mpusaiicme nepemuckants aopmu ma HaseHicmo L[J1.

KnrouoBi ciioBa: cocmpe nowkooscenns Hupok, aopmanbHuil CMeHo3, WMYy4HUI Kpogoobie, mpanckamemepra
iMnaaHmMayis aopmanbHo2o KAanawy.

Beryn. Y XXI cTomiTTi CycHilbcTBO TOCSATIIO iCTO-
PUYHOIO MaKCUMyMy CUMOio3y MEIUIIMHU Ta TEXHO-
Jioriii. HaitGiner 3aTpeOyBaHU pe3ynbTaT 1i€l B3ae-
MOJii — 1ie 30iJbIIEHHS TPUBAJIOCTI XUTTS HACEJAECHHS
Ta TOKpaIlleHHS SIKOCTi XUTTA. JK Hacaiiok, 3pocia
emifgeMiosoriss BiKOBUX HO30JIOTiil, TPOTHO3 SIKUX, Y
CBOIO YEPry, 3HAYHO MOCUIIOE TSKKY KOMOPOiTHY Ma-
tosorito [1, 2]. OgHMM i3 TaKMX 3aXBOPIOBaHb y JI0-

Crenan Mapynsk
maruniak.stepan@gmail.com

POCIIMX XBOPUX € NeTeHEPaTUBHUI a0pTaTbHUI CTEHO3
(AC) 13, 4].

Ha crhorogHi € 3arajJibHOBiZOMUM, IO CEpPLEBO-
cynuHHi 3axBoproBaHHs (CC3) € TOMiHYI0YO0I0 TPUYU-
HOIO CMepTi y BCboMy CBiTi [5]. XBopoOu KianmaHHOTO
anaparty cepus y ctpykTypi CC3 nocigaioTh TPETE Mic-
11e micis aprepiajibHoi rinepTeHsii (Al') Ta imemiuyHo1
xBopobu cepus (IXC). ¥V €Bponelicbkux KpaiHax Imo-
MipHMIT a0pTaTbHUI CTEHO3 3yCTpivaeThes v 5% Hace-
JIEHHs, BaXKUil - y 3%, nipu ibomy Oibin HiX y 50%
XBOpMX, HA MOMEHT JiarHOCTUKM TaTOJIOTii, BiACYTHi
Oymb-siKi ckapru [6].

B naHwuii yac creHo3 aopTajibHOTO KiamnaHa (AK) €
KJIaITaHHOIO TMAaTOJIOTi€l0, 110 HAMOIbII YacTo 3yCTpi-
Ya€eThCA Y BiIIIEHHSIX KapAioXipypriyHoro mpodiio:
Omnepallii 3 MeTOI0 KOpPEKIlii CTEHO3y aopTajbHOIO

80 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N23 (83) 2024



Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

Original Papers

KJarnaHa cTaHoBISATh Bin 10% mo 22% omepaTUBHUX
BTpYyYaHb, 1110 BUKOHYIOThCS Ha BiikpuToMy cepii [7].
He3Baxawounm Ha AOCSATHEHHSI MEAWYHUX TEXHOJOTIH
y rajty3i ¢hapMakoJIOTiYHOI Ta TeHHOI Tepamnii €AUHUM
e(eKTUBHUM METOAOM JIiIKyBaHHSI aOpTajJbHOIO CTe-
HO3Y € TIPOTe3yBaHHS a0pTaJbHOIO KiamnaHa [8].

BongHouac, He3Baxaruu Ha BAOCKOHAJIEHHS Xi-
pYPriYHOi METOIMKY Ta KOHCTPYKIIill MpOTEe3iB KJlana-
HiB ceplis, PO3UIMPEHHSI OOCSTIB aHECTE3i0J0riYHOrO
MPOTOKOJY Ta METOAIB IUTYyYHOTO KPOBOOOITY, JIeTaIb-
HICTh MpPU AAHOMY BUJi OMEPATUBHOTO BTPYYAHHS Y
XBOpuUX cTapiue 70 poKiB 3aJIMIIAETHCS BUCOKOIO i CSI-
rae 15% [9, 10]. OxpeMoro Harojiocy MmoTpebye Toi
daxr, mo maiixe 30% XBOpUM 3 KPUTUYHUM aopTab-
HUM CTEHO30M 4Yepe3 TSKKY KOMOpPOiAHY MAaToJorilo,
110 BU3HAYA€ BUCOKUU XipypriYyHUNA PU3UK, 30BCIiM
BiIMOBJSIIOTH Y TNPOBEAEHi orepallii Ha BiIKpUTOMY
cepui [11]. st Tpynu MaLi€HTIB i3 BUCOKMM Xipyp-
FYHUM PU3MKOM BIIPOBAIXEHHS B MPAKTUKY METOLY
BHYTPIIIHBO a0PTaJbHOI 0AJIOHHOI BAJIbBYJIOIJIACTUKHA
(BABBII) y 80-x pokax XX CTOJITTS OyJ0 €IUHUM,
XO4 i MajiaTUBHUM, METOAOM JikyBaHHs [12].

Hata 16 kBiTHa 2002 poky yBiiiliuta B icTOpii0
KapAioxipyprii, SIK JAaTa MPOPUBY B Tally3i JiKyBaHHS
KJamaHHUX Baf ceplst. Came B 1ieli 1eHb IPYIo0 Kap-
nioxipypriB mig kepiBHUUTBOM Alain Cribier y Rouen
(®paH1iss) Oyno Briepiie BUKOHAHO TPaHCKATETEPHY
iMIUTaHTauilo aoptajbHoro kjanaHa (TAVI) 3 Buko-
pUCTaHHSIM 0aJloOH po3IIMpIoBaIbHOrO KiamnaHa [13].

3 TUX Mip MOEAHAHHS NOTPeOU Ta TEXHOJIOTIYHOTO
po3BUTKy TAVI crana kpaiiiow npoLeayporo JIiKyBaH-
Hs TsKKoTro AC B MaLli€HTiB 3 BUCOKUM Ta HaIMipHUM
XipypriYHUM PU3UKOM [JIs1 XipypTiYHOTO MPOTEe3yBaH-
Hs aoptainbHoro kianaHa (ITAK), i Ha cborogHi Bxe €
aJIbTEPHATUBHUM METOJOM JIs1 MALIEHTIB 3 CepelHiM
Ta HU3BKUM Xipypriunum pusukom [8, 14]. 3aBasiku
cepii 3HAKOBUX KJIIHIYHUX BUMPOOYBaHb, B SIKUX B3S-
Ju ydacte nmoHan 15 000 mauieHTiB [BKIIOYAOUM Bi-
CciM paHIOMi30BaHUX KOHTPOJBOBAHUX MOCIiIXKEHb
(PK)] 3 2007 poxy npouenypa TAVI byna BeeneHa B
PYTUHHY NPAKTUKY B €KOHOMIYHO PO3BMHEHUX Kpai-
Hax.

ITpoTte, He3Baxalouu Ha BUIIE3raJaHUl YCHiX
TAVI, 3anuiaoTbcsl BaXJIUBi MpoodJeMU A1l Togalb-
1101 ONTUMI3allil MPOLEAYPHU, 30KPEMa 3HUXKEHHS BU-
Tpar Ta pU3UKY yckiagHeHb. Cepel OCTaHHiX yBara 1o-
CJIiIHUKIB MPUKYTa 0 MPOOIEMHU MiABUILLIEHOTO PU3U-
Ky PO3BUTKY TOCTPOro moikomkeHHss Hupok (I'TIH).
Pan pgocnigkeHb aeMoHCTpye, 1o yactota I'TTH B
nicasionepaliiHoMy mnepioni nmpu mnposeaeHHI TAVI
KosnMBaeThes Bim 12% no 21% i mop’si3aHa 3i 36i1b-
meHHsIM 30-aeHHOo1 Ta 1-piyHOT CMEPTHOCTI Malli€EHTIB
[15-17]. 3okpeMa, y TPOCIIEKTUBHOMY IOCIIIXEHHI 3
BKJIOUYeHHSIM 150 mauieHTiB, SIKMM OYyJ0 MPOBEIEHO
TAVI, Nuis RJ 3i cniBaB. nosigomuu 1mpo 30-aeHHY
yacrory I'TIH Ha piBui 19% [17].

Ho daktopiB pusuky po3sutky I'TTH y naiieHTiB
nicast TAVI, 3a pesynbraraMu HasiBHUX JOCJiIXEHb,
HaJiexXaTh HasiBHICTh LIYyKPOBOTO 1iabeTy, cepleBO-Cy-

JUHHUX 3aXBOPIOBaHb Ta Tepeayloye OMnepaTUBHOMY
BTPYYaHHIO MOpPYIIeHHs GbyHKIiT HUpok [15]. ¥V Gara-
TOLIEHTPOBOMY NOCJiAXEHHI, B SKOMY OLliHIOBaIu 995
nmauieHTiB micasgs TAVI, T'TTH possuBanocs y 20,7%
(n = 206) [17]. 3a pe3ynbpTaTaMu 1ILOTO TOCTiIKEHHS
KiUJIBKIiCTh 103 MEPEIUTOI KPOBi Oyja HAWCWIbHIIIUM
npenukTopoMm I'TTH; npyrum i TpetiM, 3a 3HAUYYILICTIO,
MPOTHO30HETaTUBHUMU (PaKTOpaMU OYyJIU CEPLEBO-CY-
JUHHI 3aXBOPIOBAaHHS Ta CEplieBa HEJOCTATHICTh, Bill-
nosinHo. I'TTH i kpoBoTeya, 110 3arpoxyBaja XUTTIO,
Oy/v He3aJleXXHUMU npeaukTopaMu 30-1eHHOI cMepT-
HOCTI, TOAIi SIK MepeJIMBaHHS KPOBi, BUXilHA aHEMis Ta
I'TIH nepen6avanu jgeTanbHicTh micis 30 guis [17].

B uisomy ciin 3a3HauyuTH, 11O AJISI TOTO, 1100
TAVI BBaxaBcsi KOHKYPEHTO3IaTHUM B MOPIBHSHHI 3
XipypriYHUM TPOTE3YBAaHHSAM AOPTAJIBHOIO KJalaHa,
BiH MaB OU SIK MiHiMyM BigoOpazkaTu He Tipilli pe3yJib-
TaTU CMEPTHOCTI Ta YaCTOTHU YCKJIaJHEHb B IOBrOCTPO-
KOBilf mepcnekTuBi. B IbOMYy KOHTEKCTi MPOJOBXYETh-
cs IUCKYCis 1100 MiHiMi3alii pU3UKy yCKJIaIHEHb, B
TOMY YHMCJIi i FOCTPOTrO MOIIKOIKEHHS HUPOK, 3aJIEXKHO
Bill XipypriyHOi TAKTUKMU JIiIKyBaHHSI (0OPaHOTO METOMY
xipypriuHoro BTpyuaHHs) AC.

BapTo 3a3HauuTH, 110 HA CHOTOAHILIHINM AeHb B
VkpaiHi nUTaHHS BU3HAYEHHS XipypriyHOI TaKTU-
KM JliKyBaHHS1 XBopux Ha AC, 4acTOTU Ta CTPYKTypu
nicasionepalifHuX yCKIaaHEHb, HEAOCTATHBO OOCIi-
JKeHO Ta BUCBiTIIeHo. Hapasi, B H1OCTYMHUX JxXepe-
Jlax iHdopmallii Ha TemepilllHiii Yac BiACYTHi pe3yJib-
TaTU BITYU3HSIHUX JOCIiIXEHb IIOI0 aHaJli3y YaCTOTU
I'TTH Tta ¢axTopiB pU3uKy BUHUKHEHHS 3a3HAYEHOTO
YCKJIaaHEeHHS y mauieHTiB 3 AC 3aJIeXXHO Bifi 00paHOTO
METOJy XipypriYHOTO BTPYYaHHS.

Meta poOOTH: OLIHWUTY YACTOTY Ta BU3HAYWTH
MPEeIUKTOPU TOCTPOTrO MOLIKOIKEHHS HUPOK B MiCs-
ornepauiifHoMy Mepiofi y Mali€HTiB 31 CTEHO30M aop-
TaJIbHOTO KJIaMaHa, 3aJIEXXHO Bijl 3aCTOCOBYBAHOTO Me-
TOAY Xipypri4yHOrO JIiKyBaHHS .

Marepiaan Ta MeTomu. /1o peTpOCEKTUBHOTO
BIIKPUTOTO JOCHIMKEeHHsS Oyi0 BKIOYeHO 126 mari-
€HTIB 3i CTEHO30M AaOpPTAJILHOIO KJjamnaHa, SIKi OTpU-
MyBaJu JliKyBaHHS npotsroMm 2018-2022 p.p. B KJiHiLi
AV «IHcTutyT cepus MiHicTepcTBa OXOPOHU 340POB’ S
VYkpaiHu», 110 € KiIiHiuyHOO 6a3010 Kadeapu Kapaio-
Xipyprii, peHTT€HeHAOBACKYJISIPHUX Ta €KCTPaKOPIO-
pajipHUX TexHoJoriii HauioHaibHOTO yHiBEpCHUTETY
0XOpoHMU 310poB’a Ykpainu iMeni I1.JI. lynuka. lo-
CIiIXKEeHHs 0yJ0 MPOBEAEHO 3TiTHO 3 3aKOHOM YKpa-
iHu «IIpo smikapceki 3acodu» Ta ['eabciHcbKoi ekma-
pauii octaHHboro nepersny. [IpoTokoa nocaigkeHHs
oyJio cxBajieHo Komiciero 3 mutaHb eTuku HalioHanb-
HOTO YHiBEpCUTETY OXOPOHU 3A0POB’S YKpaiHU iMme-
Hi I1.JI. Ilynmuka Ne 11 Bim 25.10.2022. Kputepismu
BKJIIOUEHHSI XBOPUX Y JOCHIIXEHHs Oyau: BiK Biag 18
pokiB, miarHocToBaHuit cTeHO3 AK, 1110 morpedyBaB
KOPEKIIil 3 3aCTOCYBaHHSIM XipypriYHOTO MPOTEe3yBaH-
HS aopTaJibHOTO KiamaHa. KpuTepisiMu BUKIIOUYEH-
HSI BBaXaucCh: Bik MeHIIEe 18 pokiB, rocmiTajizalis 3
Oynb-sKOi MpUYMHYU Ta/ab0 03HAKM iH(EKIii Ha TTpo-

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (83) 2024

OpUriHOABHI HOYKOBI POBOTU 81



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

TS31 Mics1s, 10 NTepeyBaB BKIIIOUEHHIO B JOCITiIXXEH -
H$1, IOTOYHE Ta MOMNEPEAHE 3aCTOCYBAHHS aHTUOAKTE-
piaJIbHUX JiKapchKKX 3ac00iB (1 Micslib), TMXOMaHKa,
KOMOPOiHi 3aXBOpIOBaHHSA Yy (ha3i 3aroCTPEHHS, TICU-
XiYyHi po3faau, KiHIEBi-cTalii XpOHIYHOI MEeYiHKOBOI
YU JIETEHEBO1 HETOCTATHOCTI.

3arajomM OyJ0 BimiGpaHo icTopii xBopo6 126 ma-
LIiEHTIB, SKi BIiAMOBiAAJIM KPUTEPiSIM BKJIIOYEHHS Ta
SKUM TPOBOIWIM a00 TpaHCKATETepHY iMILJIAHTALIil0
aoptaipHoro kiuamnaHa (TAVI) abo xipypriyHe mpoTe-
3yBaHH4 aopTajibHoro kjnanaHa (XITAK) GionoriuHum
MpOTE30M, 3 HUX Yepe3 BiICYTHICTb HEOOXiTHUX TaHUX
27 mauieHTiB OyJM BUKJIIOUYEHI 3 mocaiaxeHHs (puc. 1).

NauieHTH Bigi6paHi gna aocniaxKeHHa 3a nepiog 3 2018-2022
n=

126

——»

BUK/IOYEHO 3 AOCNIAKEHHSA
- nponyuweHi aaHi (n = 27)

h_4

NauieHTn, aKki otpumysanm TAVI un SAVR 6ionoriuHMm KnanaHom,
n=99

f

3aranbHa KinbKictb nauieHTis 3 TAVI,
n=47

3aranbHa KinbKicTb nauieHTiB 3 SAVR,
n=>52

Puc. 1. Brok-cxema gociimkeHHS.

3 3araJbHOTO YKCJia XBOPHUX, SIKi YBIMIILIN 10 OCTa-
TOYHOTIO aHaJji3y, XiHOK Ta 40JI0BiKiB 0yn0 43 (43,4%)
ta 56 (56,6%), BinnosinHo. CepeaHiii Bik maulicHTIB
cranoBuB 71,0+10,6 pokiB, mpuuoMy MiHiMaJbHMII BiK
MalieHTiB (hiKCyBaBCcs Ha PiBHi 23 poKM, MaKCUMaJlb-
HUii — 86 pOKiB.

ITpu Bi3yanbHiil OLIIHIII HASIBHOCTI CTEHO3Y Ta/49u
peryprirauii 3a ganumu EXO-KT' y 63 (63,6%) nai-
€HTIB BU3HAYaBCs aOpTaJbHUI CTEHO3, TOMi SIK Y pe-
Ty 36 (36,4%) — KoMGiHOBaHa aopTajbHa Bajaa 3 Ie-

peBarow CTeHo3y. 3a maHuMHU KopoHaporpadii cepen
Malli€HTiB, BKIIOUEHUX Yy MOCTiIKEHHs, Hailyacrilie
CroCTepiraBcsl reMOAMHAMiYHO 3HAYUMMIA CTEHO3 B
OaceifHi mepeaHbO1 MiIKIITYHOUYKOBOI TUJIKM JIiBOI KO-
poHapHoi aptepii y 7,07% Bumagkax, pimimie y 6aceitHi
OTJIMHAIOYOI TiJIKM J1iBoi KopoHapHOi aprepii (3,03%)
yn y 6aceitHi mpaBoi KopoHapHoi aptepii (3,03%).

OCHOBHI KJiHiKO-1ab0OpaTOpHi MOKa3HUKU O0-
CTeXXEeHOI KOTOPTH XBOPUX Ha IMOYATKY JOCIHiIKEHHS
HajaaHi B Tabauili 1.

Tabauys 1
3arajibHa XapaKTePUCTHKA TOCTKYBaHOI KoropTu (n = 99)
KiiniuHi XapakTepuCTHKH JIaGoparopni xani
(M £SD a60o Me [Q25; Q75])

IToka3unk 3HaueHHs IToka3unk 3HaveHHst
Pict (cM, M = SD) 169 + 12,7 Iemormno6iH (/) 135,4 £ 19,2
Maca tina (xr, M £ SD) 66 (42,31) Ce4yoBHMHA, MMOJTb/JT 9,86 + 4,55
IMT (xr/m2, M £ SD) 29,5+4,14 Kpearunin, MkmMoib/Jt 106,7 = 41,2
OB JI, % 56,9%+10,1 KiipeHc kpeaTuHiHy 77,2 + 26,8
Komop6inHi ctanm (n /%) Kauniit (MMosb/1) 4,8 0,27
ApTepiasibHa rinepTeH3ist 90/90,9 JlaktaT, MMOJTB/TT 1,38 £ 0,26
Aputmii 25/25,3 [i1toxo3a, MMOJIB/TT 6,24 £2.02
Hykposnii giadet (L) 21/21,2 CPIT (mr/m) 6,76 £ 1,2
XpoHiuHa XBOpoOa HUPOK 18 /18,2 3arajibHuUi OLT0K (T/J1) 67,9+ 7,1

Ilpumimku:

DB JIII — ppakuin euxudy aieoeo waynouxa, IMT — indexc macu mina.
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HocnigxeHHs npoBeaeHo B ABa etanu. Ha mep-
IIOMY eTalli, Ha MiACTaBi aHali3y MeIUYHOI MOKY-
MEHTallil XBOpUX BHECEHi JaHi 11040 HasBHUX, Ha
MOMEHT BKJIIOYEHHS B AOCIIIXKEHHS, KOMOPOiAHUX
CTaHiB, pe3yJbTaTU KJiHiIKO-T1a00OpaTOpHUX Ta iH-
CTpYMEHTAJIbHUX MOOCHIIXEHb, KIiHiYHI MOKA3HUKU
Ta iHbopMallis 10 CTOCYETHCS OCOOJIUBOCTEN Mepu-
onepalliifHoro rnepioay.

Ha gpyroMmy ertami moCHimXeHHSs, 3aJeXHO BiJ
croco0y Kopekilii aopTajlbHOIO0 CTEHO3Y YCi maili€eH-
TU OyJiv pO3AiieHi Ha 2 rpynu — mepuia rpymna, y ki
KOPEKILisl a0PTaJIbHOTO CTEHO3Yy MPOBOAMUIACH IILISIXOM
TPaHCKATEeTePHOI iMIUIaHTALIil a0pTaJbHOTO KJjamaHa
(rpyna TAVI, n = 47) ta gpyra rpyna, y sIKiii KOpeKIlis
a0pTaJbHOTO CTEHO3Y MPOBOIMIACS 32 PAXYHOK MpPO-
Te3yBaHHS$ aOpTaJIbHOTO KJjlaraHa 0ioJIoriYyHKUM TpoTe-
30M (rpyna biolTAK, n = 52). 3 ypaxyBaHHSIM criocoby
KOpEKIlil a0pTaTbHOTO CTEHO3Y MPOBENEHO MOPiBHSIH-
HS1 IOCJIIIXKYBaHUX TPy HA NepeaonepaliiitHoMy nepi-
Ofli CTOCOBHO JAeMorpadiyHUX Ta aHTPONOMETPUYHUX
MOKAa3HUKIB, TaHUX aHAMHE3Yy, Ja00paTOPHUX AaHUX,
JAaHUX iHCTPYMEHTAJbHUX JOCHIIIKEHb, Ha iHTpaoTe-
pauifiHoMy mepioni: TpUBaNiCTh OoMepallii Ta MepeTuc-
KaHHSI aopTU, 00’€M KPOBOBTPATU; B PaHHIN Mics-
onepauiifHuii Nepio: TPUBATICTh IITYYHOI BEHTUJISIIT
JiereHb Ta nepedyBaHHs y BIT.

IlepBUHHOIO KiHILIEBOIO TOYKOK JOCTiAXEHHS
oysno possutok I'TTH. HassHicts I'TTH Bu3Hauyamoch
BiamoBinHO a0 Kiaacu@ikauii ta kputepiiB Kidney
Disease Improving Global Outcomes (KDIGO) 2012
poKy (30ibLIEHHS CHUPOBATKOBOIO KpEaTWHiHYy Ha
26,5 MKMOJIb/J1 IPOTATOM 48 roauH, abo MigBUILEHHS
KOHIIEHTpallil KpeaTuHiHy B 1,5 pasa i Ginbliie Mopis-
HSIHO 3 BUXiJHUM piBHEM (KO TaKWUi Bimomuii abo
nependavyaeTbCs, IO 1€ CTAIOCS MPOTITOM Iomepe-
IHiX 7 THIB), 00 00’eM ceui MeHIIe Hix 0,5 MJI/KT/TOxI
3a 6 ronun) [18].

JlaGopaTopHi MeToau AOCHIIKEHHS 3AiACHIOBAINU
3a JOMIOMOTOI0 TEMATOJIOTIYHOTO aBTOMATUYHOTO aHa-
nizaTopa Systex XS 500 (Anonist), 6ioxiMiuHOro aBTO-
MaTuyHoro aHanizatopa Cobas Integra 400 (Himeuun-
Ha) Ta aHaJli3aTopa ras3isB KpoBi i esekTpoJitiB ABLS00
FLEX (Hanis1). 3abip mpo® cUpOBaTKU KPOBi XBOPUX
3MiACHIOBAIM 3a AEKiJbKa JHIB [0 omepalii Ta micis
MPOBEACHHS ONEPATUBHOIO BTPYYaHHS.

ITposenenns Exo-KI mependavano oqHOBUMipHE
Ta IBOBUMIipHE TOCHIIXEHHS B PEXUMi CEKTOPAIbHO-
ro CKaHyBaHHS Ta CIeKTpaJibHe NOTMJIepiBChbKe AOCHi-
JoKeHHS. J{ocHimkKeHHs MPOBOAWIN 3 BUKOPUCTAHHSAM
anapatiB «Aplio XG SSA-770A» ¢ipmu «Toshiba»
(Amonis), 3a ydyacTiO CEKTOpaJbHUX JaTUYMKiB Yac-
toroto 2,5 — 5,0 MTI'u 3a 2 aHi g0 omepalii Ta KOX-
HOro AHs Ticas omepatii. [Jyis iHTpaomnepaliiiHOTO
KOHTPOJIIO TTapaMeTpiB CeplieBOI NisJIbHOCTI BUKOPUC-
TOBYBaJIach uepescTpaBoxigHa Exo-KT'.

KopoHapoaHriorpagito mnpoBoaAuAM 3 BHUKO-
PUCTaHHAM aHriorpaiuHUX YCTAaHOBOK KOMITaHil
«Siemens Axiom» (HiMeuunHa) TpaHcheMopaabHUM
JIOCTYIIOM, piAlle TpaHcpadiaabHuUM. ITicist myHKIil

apTepii IpOBOAWIM BEHTPUKYJIOTpadiio 3a METOAU-
kow S. Seldinger ais aHani3y MOKa3HUKIB CKOPOT-
JIMBOCTI Ta 00’eMHUX napameTpiB. Kanabkynsilio cTy-
MneHs1 00CTPYKIlii KOpOHAPHUX apTepili MPOBOAUIHU 3a
PaxXyHOK PO3PaxyHKY BiIHOILIEHHS IIMPUHU MaKCU-
MaJbHOTO 3BY>XE€HHSI MPOCBITY B 30Hi YpaXeHHS M0
IIUPUHU TPOCBITY «HEYPaXXeHOi» YACTUHU CYIWHWU,
pO3TalllOBAHOI IUCTANbHilIe 0€3M0CcepeHbOTO MiCls
00CTpyKllii, 1110 BUpaxasjocs y Bincorkax. ['emoanHa-
MiYHO 3HAYyIIMM CTEHO30M BBaxaBcCsl CTeHO3 > 50%
MPOCBITY KOPOHAPHOI apTepil.

CraTuCTUYHY OOpPOOKY OTpUMAHUX PE3YJbTaTiB
MPOBEIEHO HA MEPCOHATIBHOMY KOMIT IOTEPI 3a 10TO-
Moroto nporpamu «MedCalc», Ostend, Belgium (Bep-
cig19.3 inauBigyanbHa JileH3is 3 NOCTIMHUM OHOB-
JICHHSIM) 3 ypaxXyBaHHSIM TepeBipKM MOKAa3HUKIB Ha
HOPMaJIbHUI po3noaii. 3a YMOB HOPMaJIbHOIO PO3-
MOAiNY NaHi HaJlaHi sIK cepelHi 3HaUeHHS MOKa3HUKiB
(M) ta cepenHe kBagpatTuyHe BigxwieHHs (SD), me-
nianu (Me) Ta MixXKBapTUIbHOTO po3Maxy [Q25; Q75]
- Yy pasi po3mnoiny, 110 BiApi3HAETHCS Bil HOpMaJlb-
Horo. [ToKka3HUKU SIKiCHUX O3HAK HaBEJEHO y BUTJIS-
i abCOMOTHUX i BiIHOCHUX 4acTOT. JJOCTOBipHiCTb
BiIMiHHOCTEl OLliHIOBaIM 3a 3arajJbHONPUUHITUMU
y BapialiiiHiil ctatuctuui kpurepiem Cr’roneHra (3a
YMOB HOPMaJIBHOTO PO3MOJiNY), HelmapaMeTpUYHUMI
U- kputepieM MaHHa-YiTHi (3a yMOB po31oJiny no-
Ka3HUKIB, BIIMIHHOTO BiJi HOPMaJIbHOIO), KPUTEPii
x2. BigMiHHICTH 4acTOT y Tpymax MapHMUX CIIOCTE-
peXeHb MOPIBHIOBAIM 34 IOMOMOIOK KPUTEPiD %2
MaxkHewmapa.

JJis1 BCTAaHOBJEHHS MNPEAUKTUBHUX BJIACTUBOC-
Tell MOCHiIXYyBaHUX IMOKAa3HUKIB OyB 3aCTOCOBAaHUU
YHiBapiaHTHU Ta MynbTUBapiaHTHUIT Cox perpeciii-
HUI CTaTUCTUYHUN aHalli3, 3a pe3yJbTaTaMU SIKOTO
Bu3Havaau koediuieHT pusuky (HR) po3sutky I'TTH.
CTaTucTU4YHO 3Hauyllli pakTOpu, OTPUMAHI 3a 10MO-
MOTOI0 YHiBapiaHTHOTO aHajli3y, BUKOPUCTOBYBAIU
K KoBapiaTu B 0OaratohakTOpHili Moneai mpomo-
puiitHux pusukiB Kokca. @akTopu, 110 3aIUIIATNACS
3HAYYyIIMMU y 6aratohakTOpHOMY aHalli3i, iHTepmpe-
TyBaJIU SIK He3anexHi npeaukTopu ['TIH y xBopux Ha
AC. TlepeBipka HYJIbOBUX TilOTe3 MpoBeleHa Ha PiB-
Hi 3HauymocTti P < 0,05. 3 MeTolo BU3Ha4YeHHSI KpU-
TUYHUX PiBHIB O0e3MepepBHUX YMCIOBUX MapaMeTpiB
Hailoinp 3Haunmux dakrtopiB pusuky ['TTH Buko-
HyBaBcsd ROC-aHani3 3 BuzHaueHHsM momi ROC-
KPUBOI Ta OLIIHKOIO YYTJIMBOCTiI Ta CHEeUU@iYHOCTI.
Vci tectn Oyiv IBOCTOPOHHIMM; AJIs1 BCiX BUJIiB aHa-
JIi3y BiAIMiHHOCTi BBaXKajqu CTATUCTUYHO 3HAUYIIUMU
npu P<0,05 [19].

Pe3syabTatn. OcHoBHi BuximHi aemorpadiuni,
AHTPONIOMETPUYHI, KJIiHiUHi, JJaDOpaTOpHi Ta iHCTpPY-
MEHTaJIbHI MOKA3HUKU XBOPUX B Tpymax, 1O MiAjasira-
JIV aHaJi3y HaJaHi B TabauLi 2.
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Tabauys 2

ITopiBHAIbHA XapaKTEePHUCTHKA MAIEHTIB JOCTITHAX IPYN HA MOMEHT BKJIIOYEHHS B A0CHiKeHHs (n = 99)

IToka3Huk l'[eg:n: ?73;“3 'ng;ri rspzy)n a p-3HaYeHHA
JdemorpadiuHi Ta aHTPONOMETPUYHI XaPAKTEPUCTUKH
Bix (poku, M + SD) 74,4%9,12 67,9+11,0 0,002
Cratb, o (n/%) 22 (46,8) 34 (65,4) 0,097
Maca rina (xt, M £ SD) 84,4+18,0 84,5+17,5 0,980
Pict (cm, M + SD) 167+15,8 17049,12 0,245
IMT (xr/m2, M £ SD) 30,3+4,25 29,2+4.01 0,188
Kniniuni nani
OB JILI (%, M £SD) 57,5+8,22 56,4+11,7 0,592
(C)qzl,ul{\}[(ai()slggaulnﬂoro pusuky 3a EuroSCOREII 112472 5,08+2,18 0,001
AT, (n /%) 44 (93,6) 46 (88,5) 0,380
IM a BHamHe3i (n /%) 2 (4,26) 1(1,92) 0,515
Apurmii (n /%) 16 (34,0) 9(17,3) 0,057
I (n /%) 10 (21,3) 11(21,2) 0,997
B3 (n /%) 8 (17,0) 8 (15,4) 0,829
XXH (n /%) 5(10,6) 13 (25,0) 0,065
XO3JI (n /%) 5(10,6) 4 (7,69) 0,617
3I1C (n /%) 10 (21,3) 7 (13,5) 0,307
IH®. miokapauT B aHamHe3i, (n/%) 2 (4,26) 0 (0,00) 0,135
Jladoparopni nani, M £ SD a6o Me [Q25; Q75]
Temorno6iH, /1 125+18,4 138+19,5 0,001
KpeaTuHiH, MKMOJTb/JT 88,0 [36,0;146] 94,5 [56,0;159] 0,164
Ce4yoBHHA, MMOJTb/JT 6,60 [3,30;10,4] 7,25[3,60;11,5] 0,630
[1toxo3a, MMOJIB/NT 6,01£1,81 6,44%2.20 0,292
JlakTat, MMoJIB/IT 1,40£0,31 1,36%0,20 0,443

Ilpumimku:

Al — apempianvha einepmensis, IM — inghapkm miokapoa, Ing. — ingpexuitinuii, 1/l — yyxposuii diabem,

1IB3 — yepebpo-sackyasapui 3axeoprosannsa, XXH — xponiuna xeopoba nupox, XO3JI — xponiune obcmpykmugre
3axeoprosants nezens, 3I1C — 3ax60pro6anHs nepeghepuuHUX CyOUH.

AKX HaoYHO AEeMOHCTPYIOTh AaHi Tabnuui 2 Ha
MOYaTKy MOCHiAXEHHS MaIliEHTU, SKUM B IOJIaJIb-
momy mnposoauau TAVI (I'pyma 1), xapakrtepu-
3yBaJiUCd iCTOTHO cTapiiuM BikoMm (p=0,002), Ha
10,4% nOCTOBIipHO HMXYMM pPiBHEM TeMOTIOGIHY
(p=0,001) Ta BUILOIO OLIIHKOIO OMEPalliiHOTO PU3U-
Ky 3a EuroSCOREII (p<0,001) B mopiBHAHHI 3 na-

LliEHTaMU, SKUM MTPOBOAUIN POTE3YBAHHS a0PTaJIb-
Horo kuamaHa Oiosoriunum mpote3oM (BiollAK,
I'pyna 2).

BonHouac, MopiBHSIHHSI MOKa3HUKIB, 1O ITiaJIs-
Tajv aHaji3y B iHTpaomnepaliifHOMy Ta paHHbOMY ITiC-
JisonepauiiHoMy nepiofi, AEMOHCTPYIOTh AELI0 iHIIYy
cnpssMoBaHicTh (TabJ. 3).

Tabauys 3
ITopiBHAIbHA XapaKTepPUCTHKA iHTpaonepauiifHoOro Ta micjasionepaniiHoro nepiomxy
B IOCJIIKYBaHUX rpynax (n = 99)
IMoka3Huk LI e Apyra rpyna p-3HaYeHHA
(n=47) (n=152)
InTpaonepauiiinuii nepion

TpuBanicth ornepaTUBHOTO BTPYYaHHS 4 "

(x5, M £SD) 70,22+22 .95 172,17£49,95 <0,001

Yac nepeTrickaHHs a0pTH XB/ %) - 58,8+20,9 -

06 eM KpoBoBTpaTu (M1, MESD) 91,7+33,4 259,9+70,1 <0,001
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IIpodosincenns mabauyi 3

Mokasmn Heptna cpyma A R e —
Panniii nicisonepauiiinuii nepiox
'[l“g;??g(;?]))HJquHoi BEHTWISILLi1 JIeTeHb, (Ton, Me 5.00 [1,00:16] 5.00 [3,00:18.0] 0.711
Tpusanictb nepedysannst y BIT (nxi, M £SD) 2,30+ 0,42 3,15+0,71 <0,001
JlaGoparopHi naHi B paHHbOMY micasionepaniiinomy nepioni, M £ SD a6o Me [Q25; Q75]
Iemorno06iH, r/n 11249,2 101£10,1 <0,001
KpeatuHiH, MKMOJIB/JT 95,0 [77,0;132] 123,0[86,0;232,5] 0,018
Ce4yoBMHA, MMOJTb/JT 7,316,3;8,9] 10,8 [7,2;12,0] 0,001
Imoko3a, MMOJIb/7T 6,73£1,77 6,88+2,12 0,669
JlakTat, MMoJIb/IT 1,56%0,22 1,4940,23 0,126

AHasi3 iHTpaomnepaliiiHUX MOKa3HUKIB JO3BOJIUB
KOHCTAaTyBaTH, 10 y Malli€HTIB MepIIOi TPynu, MOPiB-
HSTHO 3 MalliEHTaMU JPYroi, TPUBATICTh OMEPATUBHOIO
BTPYyYaHHSI Ta 00’€M KPOBOBTPATU BUSIBJSIACH HUX-
qumu y 2,46 (p<0,001) ta 2,44 pasu (p<0,001), Bigmo-
BigHO. OKpiM TOTO, 3BaKalouu Ha HEOOXiTHICTh poOO-
TU Ha i30JIbOBAHOMY CEpLi Yy MAlli€HTIB APYroi rpymnu
MPOBOAUIY MIEpEXPEeCcCHE MEPETUCKAHHS a0PTHU, CEPEeI-
HsI TPUBAJICTh sIKoro craHoBuaa 58,8+20,9 xB, Toai sIK
y Malli€HTiB MEePUIOI TPYIU B MepeTUCKaHHi aopTu Oyna
BiICYyTHS TTOTpeoa.

AHaJli3 paHHBLOTO MicjasionepaliiiHOro Tmepiony
TaKOX MO3BOJIMB BUSIBUTU DS AOCTOBIpHUX BiAMiH-
HOCTeil B rpymnax, 1o Miajsraiyd aHajidy. 3oKkpema,
cepeaHsl TpuBajicTh nepedyBanHs y BIT BusBasnach
JOCTOBipHO, Ha 36,9%, HUXYOI0 Y IMAL€HTIB Iep-
1101 TPYNU B MOPiBHSHHI 3 MalliEHTAMU APYToi rpynu

(p<0,001). BapTo HAaroi1ocuTH, 1110 i CUPOBATKOBI pPiB-
Hi KpeaTWHiHy Ta CEYOBUHM B Teplili ABi 100U micas
BTPYYaHHS, TAKOX Oy TOCTOBIPHO HUXXYMUMMU B TPYIIi
TAVI nopisHsiHO 3 rpynowo biolTAK. BogHouac, y na-
LIIEHTIB MEPUIOI IPYMU Yepe3 J00y Miciast XipypriaHOro
BTpY4YaHHsI criocTepiraBcst Ha 8,4% (p=0,001) Buimit
piBEHb TeMOIJIO0iHY, TO/i SIK BUXiTHi 3HAYEHHS TaHO-
ro MOKa3HUKA BUSIBJISLUTUCH iCTOTHO HUXKYUMU B TTOPiB-
HsIHHI 3 Apyroio rpynoto (p<0,001).

B Tolt Xe yac, y maui€eHTIiB Mepiioi Ipynu Ha
13,28% (p=0,033) gocToBipHO pinlie crocTepiraBcs
PO3BUTOK FOCTPOTO MOIIKOIKEHHSI HUPOK B pPAHHBOMY
micasionepauiiHoMy Tepiofli B MOPiBHSHHI 3 IPYrolo
rpymor, MpUYOMy BapTO HATOJOCUTH, IO JUIIE Y OA-
HoMmy Bunanky (1,92%) y maiieHTta apyroi rpymnu Bu-
HUKJIa TTIoTpebda y 3aCTOCYyBaHHi JiKyBaHHSI MeTOIdaMU
3aMiCHOI1 HUPKOBOI Teparii (Tad. 4).

Tabauys 4
I'TIH y pannboMy miciisonepaniiiHoMy nepioi
r T'TTH N )
-3Haye
pynu Tax Hi x p-3HAYeHHS
[Mepma a 1(2,12%) 5 47
R e (97,88%)

A4 2,43 0,033

Hpyra rpymna 8 (15,4%) (84.6%) 52

ToOTo nepBUMHHA KiHIIEBa TOYKA, MIPOTIATOM TOC-
miTamizamii, Oyna mocsrHyta 9 (9,1%) mnamieHTaM#
3 AC.

IMomanbiinii aHami3 JO3BOJMB BCTaHOBUTH, IO
maHcu po3putky I'TIH y maiieHTiB Apyroi rpynu no-
CTOBipHO, OiNbII HiX B 8 pa3iB BUIL, HiX y MallieH-
tiB nepiroi rpymu (OR — 8,3636, 95% J1: 1,0043 —
69,6494; p= 0,0495). OrpuMaHi CTATUCTUYHO 3HAYYIIL

BiAMiHHOCTI, Ha HaIly IYMKY, TOTpeOyBaIi BUZHAUEH-
Hs dakTopiB, 1110 3yMmoBWIM po3BuToK I'TTH. 3 MeToio
BU3HaueHHs dakTopiB pusuky ['TIH B nociimxyBaHii
KOTOPTi 3a JOMOMOTOI0 PErpeciitHOro aHajizy pu3rKiB
Kokca 0ynu npoaHaiizoBaHi aemorpadiuHi, KJIiHidHi
Ta AoomnepalliiiHi JJabopaTopHi XapaKTepUCTUKHU Talli-
€HTIB, MOKAa3HWKMU iHTpaomnepaliiHOro Ta paHHbOTO
mnicasionepauiiiHoro nepioais (Tad. 5).
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Tabauys 5

Pe3syabsraTn yHiBapiadenbHoro perpeciiinoro ananizy Kokca mis oninku pusuky po3sutky I'ITH
NPOTArOM TEPMiHY rocmiTasizauii

IToka3nuk HR 95% A1 p-3HAYEHHS
Bik, poku 0,9645 0,9231 - 1,0077 0,1062
Cratb (KiHOYa IMPOTH YOJIOBIYOI) 1,0153 0,2265 - 4,5501 0,9842
KpeatuHiH, MKMOJIb/1 1,0066 1,0021 - 1,0110 0,0035
IemornoGiH, r/n 0,9784 0,9463 - 1,0117 0,2004
[roko3a, MMOJTB/1T 1,1749 0,9275 - 1,4883 0,1815
CeuoBrHA, MMOJIb/JT 1,0129 0,9535-1,0760 0,6767
KutipeHc KpeaTuHiHy, MJ1/XB 1,0062 0,9859 - 1,0271 0,5510
Jlakrar, r/n 0,5989 0,0348 - 9,3063 0,7240
KposoBrpata, M 1,1214 1,0654 - 1,1567 0,0344
TpuBaticTh omnepaiiii, XB 1,0148 1,0058 - 1,0238 0,0012
Yac repeTUCKaHHS aOpTH, XB 1,0386 1,0094 - 1,0686 0,0091
Tpusanicts LIBJI, ronuHu 0,9859 0,9163 - 1,0608 0,7035
Tpusanictb nepedysanns y BIT, nHi 0,9750 0,7251-1,3109 0,8667
LI (Tak mpoTH Hi) 3,0031 1,3383 - 6,7390 0,0077
XXH (Tak npoT# Hi) 2,5247 1,1313 - 5,6345 0,0238
ITlpumimxku. LT — yykposuii diabem, XXH — xponiuna xeopoba Hupox.

3a pesyJibTaTaMU YHiBapiabeIbHOTO perpeciiiHoro
aHajizy Kokca BCTaHOBJIEHO, 1110 He3aJIeXXHUMU (pak-
Topamu pu3uky po3Butky I'TIH y nocnimxysaHiii Ko-

Hux ctaHiB — L] Ta XXH (puc. 2).

TOPTi € CUPOBATKOBUIA KpEaTHHiH, 00’€M KPOBOBTPATU

Bixk, poxn

Cratb (x vs9)

Kpeatnsin, MEMO0AL/A
T'emorao0in, r/a

Taroko3a, MMo0aIB/0
Ce90BHHA, MMOJB/I
Kaipenc kpeatusiny, M1/x8
Jakrart, r/a

KpoeoBTpaTa, M1
TpueanticTk onepatii, XB

Yac NepeTHCKaHHA a0pTH, XB

Tpueanicts IIBT, roa

Tpueanicts mepedyeanns y BIT, ani

I (Tak vs Hi)
XXH (1ak vs Hi)

‘vv;-v'oTv

hadaZy

i ¢

| - .
6 1 2 3 4 5 6 7 8 9 10

Pmnk TTIH (HR, 95%11)

Puc. 2. Koediuientn pusuky I'TTH.

Mig yac onepaTUBHOIO BTpyYaHHSI, TPUBAJiCTh onepa-
11ii, yac nepeTUCKaHHs aOpTU, HASIBHICTb KOMOPOia-

86 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N23 (83) 2024



Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

Original Papers

ITpu momanplioMy aHali3i CTATUCTUYHO 3HAYYIIL
KoBapiaTh OyJM TpoaHali30BaHi 3 BMKOPUCTAHHSIM

MYJbTUBapiaHTHOI perpeciiiHoi monesi Kokca. Otpu-
MaHi pe3yJbTaTh HaBeldeHi B TaOIHIIL 6.

Tabauys 6
Pe3ynbTaTi MyJJbTHBAPiaHTHOTO MOKPOBOTO perpeciiinoro ananizy Kokca njst ouiHku
NPEJUKTOPIB TOCATHEHHS MEPBUHHOI KiHIEBOT TOYKH JOCJIi/IKEHHS
IToka3nnk HR 95% A1 p-3HAYEHHS
KpeaTuHiH, MKMOJIb/T 1,0047 1,0000 - 1,0095 0,0500
Yac nepeTrcKaHHS a0pTH, XB 1,0248 1,0097 - 1,0401 0,0012
LI (Tak mpoTH Hi) 4,2976 2,2238 - 8,3054 <0,0001

3a pe3yJabTaTaMu MYJbTUBApPiaHTHOIO MOKPOKO-
Boro aHaniidy Kokca Bu3HauyeHi BUCOKi Ta JOCTOBipHi
nporHoctuuHi 3HayeHHs1 HR (Hazard Ratio) gis Ha-
CTYITHUX He3aJIeXXKHUX TpeaukTopiB po3Butky I'TTH y
JOCHiIXyBaHill KOropTi: HoomnepauiiHuil CUPOBATKO-
BUI KpeaTWHiH, TPUBAJICTh MEPETUCKAHHSI aOpTU Ta
HassHicTs LI (2 Mogeni = 24,045, cc=3, p <0,0001).
IH1i He3allexXXHi 3MiHU, 1110 OyJIM BUKOPUCTaHi B IKOC-

KpearuHin >105 mkmomin

100
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60

Uyramnsicrs

40

20

AUC=0,715
P=0,027
N IR NTRTT TS R T 1

0 20 40 60 30 100
100-cnenndimics

Ti moTeHuUitHUX pakTopiB pu3uky I'TIH (06’eM KpoBo-
BTpaTH IIiJ Yyac BTpyYaHHS, TPUBAJICTh oIlepallii, Ha-
saBHicTh XXH) He BKJIIOUYEHi 10 MOJeJli, Ta BiAIOBiAHO,
HE MaloTh IIPOTHOCTUYHOIO 3HAYEHHSI.

3asiexxHicTh MixX pu3ukom po3ButTky I'TTH Ta 6e3-
MePEePBHUMM YKUCIOBUMHU 3MiHHUMHU, 110 YBIMAILIU 10
Mojeni, BizoopaxkeHa Ha puc. 3.

MepeTuckaHHa aopth > 48 xB.
100

80

60

Uyraueicrs

40

20

AUC=0,774
4+ P 0,001
0 1 1 1 T

80 100

100-cmenndivnicTs

Puc. 3. ROC-kpuBi BU3HaYeHHSI KPUTUYHUX 3HaYeHb KPEaTUHiHY CUPOBATKU KPOBi (A) Ta TPMBAJIOCTi MEPETUCKAHHS
aoptu (B) mist mporHosy pusuky I'TTH y maiieHTiB 3i cTeHO30M aopTaIbHOTO KjaraHa.

PesyabTtatn. ROC-aHanizy neMOHCTPYIOTh, IO
3a OILIIHKOIO YYTJIMBOCTI Ta CHEeIUMIYHOCTI IS BU-
HukHeHHsT [TIH xputnynumm Oyau mepemoriepa-
LilHUI piBeHb CHUPOBATKOBOTO KpeaTUHIiHY IOHAa
105 mxkmonb/1 (AUC= 0,715; 95% Al1: 0,615 - 0,801;
yyTIUBicTh= 66,67 %; 95% 1. 29,9 - 92,5; crneuu-
(diunictes = 80,00%; 95% AI: 70,2 - 87,7; p =0,0270)
Ta Yac IepeTUCKAHHS aOpTH IiJ Jac OIepPaTUBHOTO
BTpy4yaHHs nmoHaxa 48 xsunud (AUC= 0,774; 95% N1:
0,679 - 0,852; uyrnusicte = 88,89 %:; 95% 11: 51,8-
99.7; cneuundiunicts = 72,22%; 95% J1: 61,8 - 81,1;
p = 0,0003).

3a mJaHUMM iHOWBiIyaJdbHOTO aHaJi3y, 3BaKalouun
Ha KJiHiuHy 3HauuMicTh I'TIH y mamieHTiB Kapmioxi-
pypridHoro npodiio, 0yJIo BU3HAYEHO, 1110 PiBHI Kpe-
atuHiy > 105 MKMOJIB/J1 B IepenonepaiiHoMy nepio-
ni 6ynu HasBHiI B 13 (27,66%) Ta 17 (32,7%) nanieHTiB
rpym 1 ta rpynu 2 (p= 0,5877), BingmoBinHO. 10 11bOTO

ciaig pomatu, mo I'TIH po3BuHylOCh Maitke y MOJ0-
BuHM nauieHTiB 3 LIJ1 (n=5/ 45,45%) apyroi rpynu ta
auire y 10,0% (n=1) nauienriB rpynu 1 (p= 0,0796).
IIpoTe mepeTrcKaHHS aOPTU, BIAMOBIAHO J0 Xipyprid-
HOTO MPOTOKOY, MIPOBOAMIOCS JUIIE B MALlIEHTIB Ipy-
nu biolIAK. To0OT0, BIUIMB TpUBAJIOCTI IIEPETUCKAHHS
AOPTH TiJ 9ac ONepaTUBHOI'O BTPYYaHHS HA PO3BUTOK
I'TIH, BcTaHOBIEHMI IJIsI OOCHIIKYBAaHHOI KOTOPTH
BIIIJIOMY, (baKTHMIHO peajli3yeThCs JIMIIE 3a PaxXyHOK
rpynu 2. OcTaHHE, 3 HallOIBIIIOI0 WMOBIPHICTIO, i 3y-
MOBIIIOE JOCTOBiIpHE 30LIbILIEHHS SIK 4acTOTH (B 7,26
pasu), Tak i maHciB (B 8,36 pasu) posputky ['TIH y
nauieHTiB rpynu biolIAK mnopiBHSIHO 3 mauieHTaMu
rpynu TAVI.

OoroBopenns. Harre mocmimkeHHS TOKA3aII0, 10
YacTOTa TOCTPOTO MOIIKOAXEHHS HUPKOK Y TOCITIIKY-
BaHiii Koropti ctaHoBwiIa 9,10%, npuyoMy Mali€eHTH,
KM TIPOBOAMJIOCH TpaHCKaTeTepHE IIPOTEe3yBaHHS
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A0pTaJbHO KJallaHa XapaKTepU3yBajUCs NOCTOBIPHO
PiAIMM PO3BUTKOM TOCTPOrO TMOIIKOIXEHHS HUPOK
B pPaHHbOMY TIicCjsionepalifHOMy TMepiofi B MOpiB-
HSIHHI 3 MalliEHTaMU, y SKUX POTEe3yBaHHS a0pTasib-
HOTO KJalaHa 3[iiiCHIOBAJIOCS XipypriyHUM LIUISIXOM,
a He3aJIeXHUMU (pakTopamu pusuky po3Butky I'TITH
Yy DOCHiAXKYyBaHiii KOropTi BUCTYIAIN AOOMepaLliiiHuit
CUPOBATKOBUI PiBEHb KPEATUHiIHY, TPUBAIICTb Mepe-
TUCKAHHS aOpTH Ta HasiBHicThb LIJI.

Ha Hamy gymMKy, Taka pi3HUILISL MiX TpynaMu J10-
cligxeHHs mono BuHukHeHHS ['TIH B mepury yepry
00YMOBJIEHA 3aCTOCYBAHHSM ILITYYHOTO KPOBOOOIry y
IPyIi Malli€HTIB, A€ TPOBOAUIIACS KOPEKIisl a0pTaib-
HOTO KJIaraHa XipypriyHuM LuissxoM. Tak, 3a TaHUMU
pany nochaimxkeHb I'TTH BBaxka€eTbcsl OMHUM 3 Hali-
YacTilllMX YCKJaJHEHb MOB’SI3aHUX 3i IUTyYHUM KpO-
BOOOIrOM Tifl 4ac KapaioXipypriyHux BTpydaHb [20].
3ajexxHo BiA pi3HUX kjacudikalliif yacTtoTa IaHOTO
VKCKJIAAHEHHS Ticasl KapAioXipypriYHOro BTPYYaHHS
KOJIMBA€EThCA Bim 5 10 43%, 3 Hux Big 1 1o 7% notpe-
Oy10Th 3amicHOT HUPKOBOI Teparii [21]. HaBith HeBe-
nuke migsuineHHs (0,3—0,5 Mr/mn) cupoBaTKOBOTO
KpeaTuHiHy (serum creatinines — sCr) micist onepaitii
Ha cepli Moxe OyTHM He3aJeXHO MOB’s3aHe 3i 3Ha-
YyHUM TigBuineHHIM 30-aeHHOI JeTanbHocTi [22]. YV
cBoto uepry Tsxke I'TIH, mo Bumarae 3acTocyBaHHS
3aMiCHOI HUPKOBOI Teparlii, MoB’s13aHe 3 3-8-KpaTHOIO
JIETAJIBHICTIO Ta TPUBAIIIIUM TepeOyBaHHSAM Y BiAli-
JIEHHI iHTeHCUBHOI Teparii [23].

Ax nokazanu Lannemyr L Ta cmiBaB. mig vac
IITYYHOTO KPOBOOOITy 3a paxyHOK TeMOAWJIIoNii Ta
Ba30KOHCTPUKILii 3HUXYETHCS JOCTABKA KUCHIO Y HUP-
Kax Oinpi sik Ha 20%, ToAi SIK IBUAKICTh KITYOOYKOBOT
dinpTpallii Ta CMOXWBAaHHS KHUCHIO HUPKAMU 3aJIU-
AIOThCSl HE3MIHHUMU, TIPUYOMY €KCTPaKIlis KUCHIO
HUPKaMM 30iTbIIyeEThCs N0 45 %, 10 BKa3ye Ha He-
BiIMOBIMHICTh TOTPeOM,/TIOCTaYaHHS KUCHIO HUPKaMU
[24]. Hapmani 3aBasiku CBOEMY YHiKaJIbHOMY KPOBOTIOC-
tayaHHIO gfhty[svf HUpKM TIepexoanTh y CTaH TiMoKcii
B YMOBax IPOrpecyloyoi rocTpoi aHemii Habarato pa-
Hillle, HiXX IIJTYHKOBO-KUIIKOBUY KaHaJl YU ceplie, 110
Bege 10 po3sutky ['TIH [25].

1o ctocyetbes nauieHtiB 3 TAVI, To 3a naHuMu
JnochiimkeHb yactota po3Butky I'TIH y maniil koropri
pocsrae 15% [26]. Y HauoMy X JOCTIIXKEHI 4acTOTa
I'TTH y nauienTis 3 TAVI cknamana 2,12%, 110 icToTHO
HUKYE JliTepaTypHUx JaHux. Ha Haury TymMKy, MOXJTH-
BOIO TIPUUYKMHOIO OYJI0 Te, 110 Tpyla Mali€HTiB, BKJIIO-
YyeHa y iX JOCiIXKEeHHS, O0TsIKeHa O1bIIOI0 KiTbKiCTIO
CYNYTHiX 3aXBOPIOBaHb, TAKMUX SIK 3aXBOPIOBAHHS Ie-
pedepuyHUX CyaIuH Ta MOCTiiiHa dopma GidpusLii
nepencepnp, siki 3a nanumMu Nijenhuis VJ Ta crmiBas. €
He3alexXHUuMu npeaukropamu po3Butky ['TIH micns
TAVI [27].

Taxox no dpakropis pusuky I'TIH y manieHTiB micist
TAVI 3a naHuMu psiay AOCTiIKEeHb HajlexKaTh MOXWIUI
BiK, HasIBHICTb XpOHIYHOI XBOPOOM HUPOK, LIYKPOBOTO
JiabeTy, BIIMBY PEHTT€HOKOHTPACTHUX PEYOBUH IS
Bi3yasizallii Ta MO3ULIOHYBaHHS MPOTE3a AOPTAIbHO-

ro KJjaraHa, TirmoTeHsii Ta Mikpoemb6omizatis [28, 29].
OTpuMaHi JaHi B NOMEPEAHIX AOCTIIKEHHSIX 30iratoTh-
Cs 3 HalllUMU pe3yJbTaTaMU, 3TiJHO 3 SKUMU T00Mepa-
LIHUI CUPOBATKOBUI piBeHb KPEATUHIHY Ta HasIBHICTh
LyKpoBoro niabety acouitroBanucs 3 ['TTH y maiieHTiB 3i
CTEHO30M aopTajabHOro kjanaHa micast TAVI.

IIpoBeneHe AocCHigkeHHsSI Ma€ TMeBHi OOMeXeH-
Hs. JlOoCIiIKEHHS TPOBEAEHO SIK OMHOLEHTPOBE, AaHi
SIKOTO HE MOXYTb OYTU B TOBHOMY 00CSI3i peIrpe3eHTO-
BaHi Ha MONyJslil0 YKpaiHU 3 OMJISIAY Ha 0COOIMBOC-
Ti MPAKTUKU KOXHOTO OKPEMOTO KapAioXipypriyHOTo
neHTpy. BomHouac, 3a pesynbTaTaMu JOCIHiIKEHHS,
MPOBEAEHOr0 Ha TOCTaTHbOMY KJIIHIYHOMY MaTepiali,
BIIEpIlie B YKpaiHi BU3HAU€Ha YaCcTOTa Ta ONpallbOBaHO
METO/J OLliIHKW PU3UKY TOCTPOTO MOIIKOIKEHHS HUPOK
MPU MIPOBEICHHI OMEPaTUBHOTO BTPYYaHHS 3 MIPUBOLY
A0PTaJbHOTO CTEHO3Y.

3arajioM, MOTOYHE JOCJiI)KeHHSI, HACKiJIbKM HaM
BiZlOMO, He Mae aHajoriB B YKpaiHi Ta € MepIiuM B
SIKOMY TIPOBENEHUI aHaji3 4yacToTU Ta (PakTopiB pu-
3uKy po3BUTKy I'TTH y mauieHTiB 3 AC 3a1exXHo BiJ Xi-
pypriuHoi TakTuku jJikyBaHHs (TAVI vs biolTAK).

BucnoBku. Yacrora I'TTH y mocaimkyBaHiii Ko-
ropTi ctaHoBuia 9,10% Ta GyJ1a OCTOBIPHO GBI HiX
y 7 pa3iB pa3iB Buiow B rpymni biolTAK mopiBHsIHO 3
TAVI. Pe3ynbTati AOCHIIKEHHS TO3BOJWJIN KOHCTA-
TyBaTU, 10 He3alexHumu npeaukropamu ['TITH mpu
MPOBECHI MPOTE3yBaHHS A0PTAJBHOIO KJlamna 3 MpU-
BOJly CTEHO3y €: MepenornepaliiiHuii cupoBaTKOBUI
piBeHb KpeaTuHiHy ToHan 105 MKMOJb/J, HasIBHICTh
LIYKPOBOTO JiabeTy Ta TPUBAIICTh MEPETUCKAHHS a0pP-
™ noHaja 48 xB. OTpuMaHi B X0[i MOTOYHOTO AOCJi-
JOKEHHST JaHi TO3BOJISIIOTh BUOKPEMUTHU TPYITA PUBUKY
MAlli€HTIB IIOA0 PU3UKY PO3BUTKY TOCTPOTO MOIIKO-
JIXKEHHSI HUPOK cepell 0ci0, sIKi moTpeOdyloTh BTpyYaH-
H$I 3 METOIO KOPEKIIii a0pTaIbHOCTO CTEHO3Y.

KondaikT inTepeciB. ABTopy rapaHTYIOTb BiICYyT-
HiCTh KOH(MJIIKTY iHTepeciB i BIacHOi iHaHCOBOI 3alli-
KaBJICHOCTI MiJ] Yac BUKOHAHHS pOOOTH Ta HaNMCaHHI
CTaTTi.

Indopmanis npo BHECOK KOKHOTO YYACHUKA.

Todypoe b.M.: npoBefieHHS XipypriyHOT KOPEKIIii
aopTajbHOTO KJIanaHa, po3po0Ka Au3aiiHy J1OCIiIKEeH-
H$1, GOPMYBAaHHS LITICHOTO TEKCTY;

Hligpic I.M.: xypauis mauienris 3 ['TIH, cTaruc-
TUYHUI aHaIi3 JaHWX, IHTepIpeTallis Ta y3arajlbHeH-
HS pe3yJbTaTiB, 0QOPMIEHHS TEKCTY;

Tooypos. M. b.: nipoBeieHHs XipypriyHOi Ta TpaH-
cKaTeTepHOl KOpeKllii aopTaJbHOTO KJlalaHa, iaes
CTaTTi, aHaJTi3 TaHUX, GOPMyBaHHS LIJIICHOTO TEKCTY;

3eaenuyk O.B.: ipoBeneHHS XipypriyHoi Ta TpaH-
CKaTeTepHOi KOpEKIlil a0pTalbHOTO KJjalaHa, aHali3
JIiTepaTypu, iHTepIpeTallis Ta y3araJbHEHHS pe3yJib-
TatiB, 0hOPMIIEHHSI TEKCTY POOOTU Ta MiATOTOBKA 10
APYKY;

Cyoaxesuu C.M.: npoBeeHHS ITYYHOTO KPOBO-
00iry mij yac KOpeklii aopTaJibHOTO CTeHO3y, aHaJlli3
JIiTepaTypu, iHTepIpeTallis Ta y3araJbHEHHS pe3yJib-
TaTiB;
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Editorial information

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 MICTHUTbCS 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);

10. KimtogoBi cioBa (8-10 ciaiB 944 CIIOBOCIOIYYEHbD, IO
PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

11. 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;

16. Binomocti mpo BigmosigambHoro astopa: ITIB, Ha-
YKOBE 3BaHHS, Mocaja Ta Miclie poboTu; e-mail
(000B’s13K0B0O) Ta pobounii TenedoH.

@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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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 — 1l MepCneKTUBa, Ha IKYy MalTh MPaBo
yutaui. Lle He o3Hauae, 110 iHAHCOBI BITHOCUHMU 3 OpTraHi-
3alli€lo, sIKa CIIOHCOpYBaJja J0CIiIXKeHHsT a00 KOMIIEH allilo,
OTpUMaHY 3a KOHCYJIbTAIliIiHY pOOOTY € HEJOPEYHUMH.

[Mpuknanu NOTeHUiMHUX KOHMIIIKTIB iHTepeciB, sKi
npsiMo a60 TOOIYHO TOB’SI3aHi 3 JOCIIIKEHHSIM, MOXYTh
BKJTIOUATH, aJie He OOMEXYIOThCSI 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™).

Ilpukaao: O.C. IBaHOB — KOHLIEITLIisI Ta AU3AH TOCITi-
mxeHHs1, 1.I1. [TeTpoB — aHaji3 oTpuMaHUX JaHUX, 0(pOpM-
JICHHSI TEKCTY POOOTH.

ABtopu BucioBooTh noasky (IlpizBumie 1. B.) 3a
o¢hOpMIJIEHHS iTIoCTpalliii.

Cmucok jirepatypu. VY 6i6iiorpacdii (mpucrareiiHomMy
CIUCKY JliTepaTypy) KOXHE IKepesio 3a3HayaloTb 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru go odopm-

92 IHPOPMALLS AAS YMTAYIB

YKPAIHCKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N23 (83) 2024



Ukrainian Journal of Nephrology and Dialysis, 3 (83)’2024

Editorial information

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 epeBipsI0Th Ha TIJIariaT 3a I0MOMOTO0 TIpOrpamMu
eTXT Antumnnaruar https://www.etxt.ru/antiplagiat,
III0 € HEOOXiTHOIO YMOBOIO IJIs Ilepenadi CTaTTi IS
MOJAJBIIOro pelieH3yBaHHsA. PiBeHb iHOMBiTyab-
HOCTi TOCTiIKeHHST Ma€ OyTH He Huxkuuit 80%.
HaykoBuii cTuIb BUKJIaJIEHHS MaTepiay.

3. TaBrtoJOrito — NOBTOPIOBAaHHS y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdeb-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MpPOCTO CIIpUIi-
MaTHCs, He OyTU NepeoOTsKeHUM abpeBiaTypaMu,
CIIELiaJIbHOIO 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 meHn1e 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 3IMiACHIIN.

11. fxmo BUHMKAOTh MUTAHHS II0A0 OGOPMICHHS 4K
MpeacTaBJIeHHs NEBHUX JaHUX Y CTaTTi — MOXHa Opa-
TH 3pa30K OCTAHHBOTO HOMEPY XXYypHaIy.

12. BincyTHS MOXIUMBICT pemaryBaHHS PUCYHKiB, Ta-
Oonuni, dopmyia, HaBeAeHUX y poboti. HeoOximHo
HagaTu pemakiiii 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-
OMKYI0TbCS, ABTOPAaM eJI. MOMTO HAACWIAETHCA BiIryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIAM
Marepiajaom.
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