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Abstract. Paraneoplastic syndromes can serve as initial indicators of malignancy,

with small cell lung cancer accounting for 13% of new lung cancer diagnoses. The most

prevalent paraneoplastic syndrome associated with small cell lung cancer is inappropriate

antidiuretic hormone syndrome, followed by ectopic adrenocorticotropic hormone-

mediated Cushing’s syndrome. Cushing’s syndrome manifests as hypercortisolemia

and presents with diverse symptoms, including central obesity, plethora, menstrual

irregularities, hypertension/diabetes mellitus, ecchymoses, osteoporosis, muscle

weakness, virilization/hirsutism, skin atrophy, decreased libido, and infertility. This case

report details the uncommon presentation of small cell lung carcinoma manifesting with

Article history: ectopic adrenocorticotropic hormone secretion (EAS), leading to resistant hypokalemia
Received November 17, 2023 and rhabdomyolysis. This case emphasizes the importance of considering EAS in severe
Received in revised form cases of Cushing’s syndrome and highlights the diagnostic and therapeutic challenges
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Ecpa I'eurean!, Anenep Anen?, Emens Kimivapcnan Kapmysoray?3,
Hinexk Ti6’eni F'enex?, Broaent Xynnam?

PinkicHa npe3eHTanisi IpiOHOKJITHHHOT KAPIMHOMH JiereHi
3 eKTOMIYHOI0 CEKPeli€l0 aJpeHOKOPTHKOTPOIHOIO FOPMOHY Ta Pe3UCTEHTHOIO
FNOKAJIEMIEI0: KIiHIYHUA BUIIAI0K

IKadenpa BHyTpiLIHBOT MEIULIMHI, MEAUYHUI (pakynbreT, YHiBepcuTeT Myra Citki Koumana,
Myrna, TypeyunHa
ZKadenpa Hedpoorii, MenuuHMii pakyisTeT, YHiBepcuteT Myrina Citki Koumana, Myria, TypeyunHa
3Kadenpa narouorii, MeauuHuil paxynsret, YHiBepcuteT [Tamykkane, deHisni, TypeuunHa

Pestome. [lapaneonsacmuunuii cunopom moxce Oymu nepuium KAiHIMHUM NPOSBOM 3108KICHO20 30X60PIOGAHHS,
de OpiOHOKAIMUHHUIL pak nezenie cmanogums 0ausbko 13% Hosux eunadkis paky neeenis. Haiinowupeniwum napa-
HEONAACMUYHUM CUHOPOMOM, MO8 I3AHUM 3 OPIOHOKAIMUHHUM PAKOM Ne2eHi, € CUHOPOM NOPYUIeHHs ceKpeyii anmuoi-

YPemu4H020 2OPMOHY, 3a AKUM cAidye cunopom Kyuwunea.

Cundpom Kywiunea obymoeénenuil einepkopmusonemico ma

NPOABASIEMBCA PIZHUMU CUMIIMOMAMU, BKAIOYAIOMU UEHMPAAbHE 0XCUPIHHS, NOBHOKPOB S, NOPYULEHHS MEHCMPYANbHOO
yuKay, einepmensito, UyKpoeuil diabem, eKximosu, 0cmeonopos, M 1308y caabkicmo, eipcymusm, ampoito wKipu, 3Hu-
JHceHHA Ni0i00 ma 6e3nniooa. Lleil kainiuHuil sunadok demoncmpye pioKicHi nposéu OpiOHOKAIMUHHOI KAPYUHOMU Ne2eHI8,
00yMo6AeHi eKkmoniuHolo cekpeuicto adperoxopmukompontoeo eopmorny (ECAKTT), wo npuszseno 0o peaucmenmHoi ei-
nokaniemii ma pabdomionizy. lleii eunadok nidkpecaioe eaxcaugicmo pozensidy ECAKTI y eaxckux sunadkax cunopomy
Kywunea ma niokpecaroe diaenocmuyni ma mepanesmu4ti npoosemu, acoyitiosami 3 YUM CMaHoM.

KnrouoBi ciioBa: dpionokaimunnuil pak neeeni, cunopom Kywunea, einokaniemis.

Introduction. Cushing’s syndrome (CS) is clas-
sified as; adrenocorticotropic hormone (ACTH)-de-
pendent CS and ACTH-independent CS and Pseudo-
Cushing’s syndrome. Only approximately 10% are
caused by entities that cause ectopic ACTH release,
mostly malignant. Ectopic ACTH syndrome (EAS) is
caused by abnormal expression of the proopiomela-
nocortin gene product arising from non—pituitary
tumors in response to ectopic activation of the pitu-
itary-specific promoter of this gene [1]. EAS involves
ACTH secretions from a region other than the pitu-
itary gland, especially from the tumoral tissue, leading
to high ACTH, cortisol, and aldosterone levels, as well
as, accordingly, refractory hypokalemia, metabolic al-
kalosis, and hypertension, which can be the case with
paraneoplastic syndromes (PNS). Ectopic ACTH se-
cretion should be suspected in severe cases of CS, of-
ten due to an underlying malignancy, most commonly
Small cell lung cancer (SCLC) or neuroendocrine tu-
mors of pulmonary origin, and rarely thymus or en-
docrine pancreas. Thorax computed tomography (CT)
should be the first choice as the initial imaging mo-

Alper Alp
alperalp@mu.edu.tr

dality in cases where ectopic ACTH secretion is sus-
pected, because the origin of most ACTH-producing
tumors is the intrathoracic area. Another important
complication that may develop in severely hypokale-
mic patients is rhabdomyolysis. In this case, we pres-
ent our diagnostic approach to a patient presenting
with various metabolic abnormalities.

Case report. A 56-year-old male patient pre-
sented to the emergency department with complaints
of shortness of breath, coughing, and weakness. His
medical history included arterial hypertension, which
was diagnosed 2 weeks prior, and a history of 30-pack-
year smoking. As an antihypertensive he had been us-
ing 150 mg irbesartan+12.5 mg hydrochlorothiazide.
His family history was noncontributory. Upon a physi-
cal examination, he had a plethoric facial appearance.
Arterial blood pressure was 165/99 mmHg, tempera-
ture 36.5 °C, HR 80/min, and saturation was 90%, and
there was widespread muscle pain and weakness in his
body. Rales were present in the lung bases. The labora-
tory values on admission are shown in Table 1.
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Table 1
Initial Laboratory Tests upon Admission.
Urea (mg/dL) 47 White blood cells 13.000 |pH 7.77
Creatinine (mg/dL) 0.97 | Neutrophil 11.320 |pCO, (mmHg) 54
. Bicarbonate
Sodium (mmol/L) 136 Lymphocyte 1.050 (mEq/L) 60
Potassium (mmol/L) 1.45 | Monocytes 490 Lactate (U/L) 1.9
Lactate
Calcium (mg/dL) (corrected) 8.45 Hemoglobin (gr/dL) 12.1 dehydrogenase 1.514
(U/L)
. . Creatine kinase
Albumin (gr/L) 32 Hematocrit (%) 38.4 (U/L) 12.240
. . Mean corpuscular C-reactive
Uric acid (mg/dL) 5.7 <rallEae (L) 85 ) 23.63
. . Myoglobin
Alanine aminotransferase (U/L 308 Phosphorus (mg/dL 2.75 3.000
(U/L) phorus (mg/dL) (/L)

Aspartate aminotransferase Magnesium

456 | Platelet (mm?3 155.000 2.17
(U/L) $aeet) (mg/dL)

T flattening was observed on electrocardiogra-
phy possibly due to severe hypokalemia, and potassium
citrate+potassium bicarbonate oral tablets, spironolac-
tone tablets, and intravenous potassium were initiated at
optimal doses. Thiazide was discontinued and irbesartan
was given at 300 mg as the patient was hypertensive dur-

ing the follow up (170—180/85—90 mmHg). Further, an
intravascular saline infusion was started due to very high
levels of creatinine kinase and myoglobin. Although po-
tassium replacement was performed at maximum dosage,
we could not succeed a definite biochemical response.
The follow-up laboratory values are shown in Table 2.

Table 2
Potassium levels and blood gas analysis results during follow-up
On admission 2nd day 3rd day
Potassium (mmol/L) 1.45 1.70 1.88
pH 7.77 7.69 7.64
Bicarbonate (mEq/L) 60 60 56
Creatine kinase (U/L) 12.240 6.876 2.568

Lung X-ray revealed an approximately 1x1.5-cm-
sized irregular, heterogeneous increased density at
right lung, near the 4th costa and costochondral joint
level, while fullness in the right hilar region was no-
ticeable. Considering there may be EAS in the etiol-
ogy of hypokalemia in the patient, whose resistant hy-
pokalemia persisted despite optimal treatment doses,
thorax CT was performed. ACTH, renin, aldosterone,
and cortisol levels were 150.1 pg/ml (7.2—63.3 pg/mL),
0.89 ng/mL/s (0.2-3.4 ng/mL/h), 14.53 ng/dL
(1-21ng/dL), and 63.44 pg/dL (5—20 pg/dL), respec-
tively. Thorax CT revealed: pathological lymphade-
nopathies, the largest of which was 42x33 mm, were
observed in the paratracheal, paraaortic, and subcari-
nal areas, as were a mass image measuring about 4x2.5
cm in the right hilar and multiple nodules in the bilat-
eral lung parenchyma (Fig. 1).

Figure 1. Thorax CT. A mass image in the right hilar region.
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ACTH-dependent CS related to lung pathology
was considered. Upon a bronchoscopic biopsy, small
cell lung carcinoma with CD56 (+0), thyroid tran-
scription factor-TTF-1 (+), dot-like pan-cytokeratin

(PANCK) [+], p40 [-], vimentin [-], and high prolif-
eration index of KI-67 (98%) were detected immuno-
histochemically (Fig. 2).

Fig. 2. Histopathological assessment of the hilar mass.

2A: Malignant tumoral proliferation consisting of small cells with crushed artifacts, forming infiltrative islands in loose connective
tissue containing smooth muscle, under pseudostratified ciliated epithelium in a single row on the surface and in some shed areas.

(4x magnification, HE)

2B: At high magnification (40x), tumor cells are small cells with hyperchromatic nuclei, and pleomorphic, narrow cytoplasm.

SCLC presenting with paraneoplastic syndrome,
EAS, associated with severe hypokalemia-related rhab-
domyolysis was the diagnosis. However, the patient,
who was followed up in the intensive care unit due to
hypoxemia in the post-bronchoscopy period, was lost
during intensive care follow-up. During this period,
maximal pulmonary rehabilitation support, appropriate
intravenous antibiotic therapy, and electrolyte replace-
ment were provided, but the patient’s clinical deterio-
ration was very rapid. There was not enough time to
prepare the patient for surgery and the opportunity to
provide rapid medical treatment.

Discussion. The most common etiologies of en-
dogenous CS are a pituitary ACTH-secreting adenoma
(Cushing’s disease) in 60—70% of patients and primary
adrenal CS in 20—25%. The remaining 5—10% of cases
represent ectopic CS and are the result of paraneoplas-
tic ectopic ACTH (mostly) and less likely corticotro-
pin-releasing hormone secretion. All cancer types that
show neuroendocrine differentiation have the potential
to develop EAS. The most prevalent tumors associated
with ectopic CS are SCLC of the lung and pulmonary
carcinoid tumors. Also, pancreatic and thymic neuro-
endocrine tumors, breast carcinoma, medullary thyroid
cancer, pheochromocytoma, gastric cancer, and cervi-
cal cancer can be considered as the other causes.

EAS is a heterogeneous, rare condition with a re-
ported incidence of 1.4 new cases per 10 million in-
habitants per year [2]. Hypercortisolism is usually se-
vere, patients often have a short course of the disease
and a rapid progression of symptoms due to high serum
ACTH and cortisol status. The typical manifestations
of CS may be obscure, and patients may be under in-

vestigation for secondary hypertension, hypokalaemic
metabolic alkalosis, and/or hyperglycemia. It may also
be associated with typical features of intense proximal
muscle weakness, hyperpigmentation, and edema [3].

In clinical practice, hypokalemia often occurs due
to the use of diuretics (especially thiazides), antipsy-
chotics, and laxatives, as well as secondary to alkalosis,
vomiting, diarrhea, elevated insulin, and hypercorti-
solism/mineralocortisolism or CS, including ectopic
ACTH secretion. Gastrointestinal loss, primary or
secondary hyperaldosteronism, hypomagnesemia, re-
nal tubular acidosis, diabetic ketoacidosis, and Liddle,
Bartter, and Gitelman syndromes are also some of the
main reasons of hypokalaemia. Our patient had recent-
ly been started on thiazide therapy, which probably po-
tentiated hypokalemia.

The presence of hypokalemia in a patient with
arterial hypertension first brings to mind primary hy-
peraldosteronism. Considering the mineralocorticoid
effect of high cortisol concentrations, other causes
should not be overlooked. Under normal conditions,
the mineralocorticoid effect of cortisol is not prominent
due to its local conversion to cortisone by the action
of 11B-hydroxysteroid dehydrogenase (rate-limiting
step in the mineralocorticoid action of cortisol). When
plasma concentrations of cortisol are very high, the en-
zyme is saturated so that the action of this enzyme is
insufficient, and mineralocorticoid effects appear (cor-
tisol binding to mineralocorticoid receptors to produce
effects similar to that of aldosterone), leading to hyper-
tension and hypokalemia through the renin—angioten-
sin—aldosterone system (RAAS). It is through indirect
overactivation of this system (activated by the ACTH)

6 BUNOAKM 3 KAIHIYHOT MPOKTUKIA

YKPQIHCBKUM XKYPHOA HEPPOAOTIT T pianizy N21 (81) 2024



Ukrainian Journal of Nephrology and Dialysis, 1 (81)2024

Clinical case reports

that patients with CS develop hypokalemia. Due to the
increased aldosterone, the Nat-K*-ATPase pump is
activated, and the absorption of Na* and water in the
distal tubules and K* secretion increase. In addition,
K* and HCO3- secretions increase with the activation
of the H-K* ATPase pump in the apical membrane of
intercalated cells in the cortical and external medullary
collecting ducts. Due to all these mechanisms, resistant
hypokalemia, metabolic alkalosis, and hypertension
occur in EAS.

Under physiological conditions, the release of po-
tassium from the muscles causes vasodilation. There-
fore, blood flow toward the muscles increases. Further,
under deep hypokalemic conditions (K*<2.5 mEq/L),
intracellular calcium levels increase due to dysfunction
in the Nat-K* ATPase and Ca-Na*' channels, where
mitochondrial dysfunction and cell destruction oc-
cur due to ATP depletion, leading to rhabdomyolysis.
Rhabdomyolysis in EAS is rare, but almost always is as-
sociated with severe hypokalemia. A similar case with
deep hypokalemia and secondary rhabdomyolysis was
identified in the report of Wei Qiang et al. Although
chemotherapy was started in this case, survival was lim-
ited to only 1 month [4]. Rhabdomyolysis risk increas-
es when potassium levels drop below 2-2.5 mmol/mL
[5]. When severe hypokalemia is detected, we should
be aware of the possibility of rhabdomyolysis develop-
ment. Effective regression of creatinine kinase levels
was achieved with intravascular hydration therapy in
our patient.

Compared to pituitary-dependent Cushing’s dis-
ease, EAS is more strongly associated with biochemi-
cal abnormalities (especially electrolyte disturbances)
and less with the classic physical manifestations of CS.
This is due to much higher concentrations of ACTH
and cortisol in the EAS [6]. Additionally, patients die
before they have a physical Cushingoid appearance.
In our patient, also, no specific physical examination
findings other than the plethoric facial appearance were
prominent in terms of CS.

Patients with EAS almost always have hyperten-
sion, but the frequency of hypokalemia may vary. Es-
pinosa-de-Los-Monteros et al, reported that hyperten-
sion were present in 92.8% of the cases, in this regard,
the prevalence of hypokalemia among patients with EAS
was 42.8% [7]. In another study that retrospectively an-
alyzed EAS patients; most of the primary tumors were
located in the thorax (57.1%), the most common asso-
ciated comorbidity was hypertension in 93%. In 92.3%
of the patients mean potassium level was 2.3 mEq/L.
50% of patients required oralt+intravenous potassium
replacement to manage hypokalemia. The progno-
sis was poor for the patients with intrathoracic lesions
(75% of the cases died) [8]. In another study; hypokale-
mia was so frequent among patients with EAS (85.7%).
The median potassium was 2.6 meq/1 (1.2-3.9 meq/1).
A median of 5 days (1—20) required for correction for
hypokalemia. All patients required parenteral potas-
sium, in addition to oral potassium-+spironolactone.

Metabolic alkalosis was seen in 17/21 (80%) patients.
Hypokalemia was rare in patients with pituitary-depen-
dent CS [9]. According to Montserrat et al. in a study
where they analyzed the incidence of paraneoplastic
syndrome and endocrine-metabolic pathologies, the
incidence of hypokalemia in PNS in the study was 0.71
(1,000 people/year) [10].

EAS developed at a rate of 1-5% in cases diag-
nosed with SCLC [11, 12]. Tumor histopathology and
high cortisol concentration are the two most important
points in terms of prognosis in EAS patients. The pres-
ence of EAS due to a poor response to chemotherapy,
increased risk of infection, and increased risk of venous
thromboembolism in SCLC with ectopic CS is a poor
prognosis indicator, with 5-year survival in EAS that
develops during the course of SCLC being <7% [13].
The median survival without treatment for SCLC was
shown to be 6.8 months on average, and the median
survival with treatment was 9.3 months. Unfortunately,
average life expectancy of SCLC with ectopic CS is 3—5
months, regardless of the treatment process [14, 15].

Different treatment approaches can be seen in
similar cases in the literature. Unfortunately, the
overall survival rate is low. In the article by Richa et
al. presenting 3 cases (2 cases of small cell lung can-
cer, one case of neuroendocrine tumor of unknown
etiology), in addition to standard treatments, one
case included ketokenazole+doxorubicin+paclitaxel,
ketoconazole+chemotherapy in one case, and soma-
tostatin and everolimus treatments in addition to car-
boplatin and etoposide were given in the other, but the
patients died within 1 year at the latest [16]. Zhang et
al. successfully used CT-guided radiofrequency abla-
tion in the diagnosis of lung carcinoid tumor and con-
trol of hypercortisolism in a surgically difficult case that
was unresponsive to drug therapy [17]. In Suyama et
al.’s case, EAS developed in a patient receiving chemo-
therapy treatment for small cell lung cancer and a good
response was obtained to mitotane treatment in terms
of clinical and cortisol level reduction [18]. In a case
reported by Braun et al., an improvement in metabolic
abnormalities was observed within 2 weeks after cispla-
tin in a patient with EAS associated with small cell lung
cancer [19]. In a similar case by Ferreira et al., effective
clinical improvement was achieved in the short term
with metyrapone and the patient was referred to the on-
cology unit for carboplatin + etoposide treatment [20].

The main goal in the EAS treatment approach is
curative surgical resection. Medical treatment is used
in the following cases: contraindication to surgery or
preoperative preparation phase, postoperative hyper-
cortisolism status (relapse/insufficient surgery), CS
treatment in non-localizable tumors [21]. Alba et al.’s
algorithmic treatment approach on this issue is up-to-
date and comprehensive. Primary medical treatment
primarily includes stabilization of comorbid clinical
conditions, which includes the control of hypertension,
blood glucose and hypokalemia, thromboembolism and
infection prophylaxis, and the use of drugs that reduce
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cortisol levels (ketokenazole and its enantiomer, levo-
ketokenazole; metyrapone, a potent 113-hydroxylase
inhibitor and a partial 18-hydroxylase inhibitor; osilo-
drostat, a rapid-acting 11B-hydroxylase inhibitor;
mifepristone, an antiprogesterone and glucocorticoid
receptor blocking agent; and etomidate) [22]. The most
commonly used steroidogenesis inhibitor in clinical
practice is ketoconazole, a drug that inhibits multiple
cytochrome P450 steroidogenic enzymes. When using
all these drugs, attention should be paid to CYP3A4
inhibition and induction. Etomidate is a drug that can
be used intravenously, provides acute cortisol control
and inhibits 11B-hydroxylase and 20, 22 desmolase.
Frequent monitoring of cortisol levels is required to
achieve targeted low serum and urine cortisol levels
during medical treatment [23]. In cases where the tu-
mor cannot be resected, other treatment options are;
somatostatin analogues (octreotide and lanreotide),
everolimus, capecitabine and temozolomide, tyrosine
kinase inhibitors (vandetanib, sorafenib or sunitinib),
radiofrequency ablation, transarterial chemoemboliza-
tion/radioembolization [22].

Further, 70—85% of malignancies in the thoracic
region may lead to EAS [24]. Early diagnosis and lo-
calization of the ectopic source of ACTH is the main
point of the approach. For this reason, thoracic CT
should definitely be performed in patients with resistant
hypokalemia, severe metabolic alkalosis, a Cushingoid
appearance (though it may be absent), and, especially,
newly developed hypertension. If EAS clinic is present
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Conclusions. Early diagnosis of EAS is based on
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Abstract. Granulomatosis with polyangiitis (GPA) is the most common ANCA-associated
vasculitis in the pediatric population. The disease course is characterized by an extremely high
level of unfavorable clinical outcomes and depends not only on timely diagnosis and protocol
compliance, but also on interaction with patients and their relatives.

The aim of study: to highlight the GPA course in a child, burdened by social circumstances and
caregiver-dependent features of the therapeutic management.

Case presentation. The disease onset in a 12-year-old boy was characterized by damage to
the upper respiratory tract (sinusitis), the protocol treatment of which during 4 months did not
contribute to the elimination of symptoms. Timely performed CT scan with GPA signs was not
considered from the point of presence of a rare disease. New symptoms (weakness, deformation
of the nose dorsum, hemorrhagic rash, hemoptysis, deep veins thrombosis of the lower limb)
Jjoined and prompted an in-depth examination that resulted the multisystem lesions (severe
anemia, multiple lungs foci, nephrotic proteinuria, hematuria, impaired kidney function) with
the high positive anti-proteinase-3 antibodies. Presentation features of GPA with the progressive
involvement of other systems and the symptoms increasing, simultaneously unpreparedness
of clinicians for a rare diagnosis and lack of a multidisciplinary approach led to a delay in
starting immunosuppressive therapy. Burdens of social circumstances (family unpreparedness for
diagnosis and clinical decision) tragically worsened the disease scenario.

Conclusions. Ambiguous situations in pediatric practice during the treatment of a rare disease
require discussion of a wide range of ethical issues in the interaction between the doctor and
the patient and his family. The inclusion of bioethical, psychosocial and legal fragments in the
clinical guidelines (especially for diseases with an unfavorable prognosis) for patient’s protection
and support throughout the follow-up period should become a mandatory addition to standard
therapeutic management.

Keywords: systemic vasculitis, disease presentation, therapeutic management, protocol
compliance.
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bioeTnyHi Ta MeIUKO-CONiaIbHI ACTIEKTH JIKYBAHHS JUTHHH, XBOPOi
HA rPaHyJIeMAaToO3 3 MOJIIAHTIITOM: KJIIHIYHUIA BUNIAJ0K

10necrkuit Hanjonanpuuit Menuunuit Yaisepcuret, MO3 Ykpainu, Opneca, Ykpaina
»KaBHa ycTaHoBa «HamioHanbHMIT HAYKOBUU LIEHTP Xipyprii Ta TpaHcIuianTosoril imeHi O.0. iMOB
2JlepxaBHa yctaHoBa «HarioHan ayKo e a TPaHCIUIAHTOJIO eHi O.0. IllaniMoBa
HauionanbsHoi akagemii MeAUUYHUX HAyK YKpaiHu»

Pestome. Ipanysemamos 3 nosianeiimom (TTIA) € naibinvw wacmum 3 AHIIA-acouitiosanux eackynimie é ne-
diampuuniii nonyasuyii. Ilepebie 3ax60pro6ants, 041 AK020 XapaKmepHuil HA08UCOKUIL DigeHb HECNPUAMAUBUX KATHIYHUX
Hacaiodkie, 3aaexcumos He MinbKu 8i0 cB0EHACHOI OiaeHOCMUKU | 0OMPUMAHHSA NPOMOKOAY, a Ul 63AEMO0ii 3 nayieHmom ma
11020 OAU3LKUMU.

Mema pobomu: euceimaenns nepebicy I'lIA y oumunu, 06msicerno2o couiarbHumu 06cmasuHam ma oniKyH-3a-
AEHCHUMU 0COONUBOCMAMU MEPANEEMUYHO0 CYNPOBOTY.

Kniniunuii eunadok. I[lowamok 3axeoproganns y 12-mu piuHoeo xn0nuuka XapaKmepusysano ypajiceHHs 8epXHix
OuxanbHux wiasxie (cunycum), AiKy8aHHs K020 3a NPOMOKOAOM NPOMSEOM 4-X Micauie He cnpusno aikeioauii cumn-
monmis. Ceoeuache suxonarne KT 3 oznakamu, xapakmepuumu oasa I'lIA, ne 6yn0 po3easnymo 3 mouku 30py HAsAHOC-
mi pidkicuoi xeopobu. Ilpuednanus HoBUX cumMnmomie (3HecuneHHs, Oeghopmayis CRUHKU HOCY, 2eMOpaeciyHa 8UCUNKA,
KPOBOXAPKAHHS, MPOMO03 2AUOOKUX 8eH HUNCHbOI KIHYI6KU) CNOHYKAA0 00 NO2AUOAEH020 00CMedNCeH s, AKe GUABUNO0
MYAbMUCUCMEMHICINb YPAXCeHHsl (AHeMIs 8AXNCK020 CIMYNEHsl, MHOJICUHHI 80CHUWA 8 Ne2eHSX, NPomeinypis Hegppomuy-
HOeo pieHs, eemamypisi, NOPYUEHHAM a30mosudirbHol GyHKyii HUpoK) ma sucoxuil pieens IgG do npomeinasu-3. Oco-
oausocmi npesenmauyis T'lIA 3 nocmynosum 3a1yHeHHAM [HUUX CUCMeM | HAPOCMAHHAM CUMAMOMAMUKU HA (oHI He
20MosHOCMI KAIHIyucmie 0o piokicHoeo diazno3y i eidcymuocmi MyabmuducyuniiHapHo2o nioxody eiomepminysanu no-
yamok imynocynpecugroi mepanii. QObmsiceri coyianvri obcmaguru (He 20mosHicms poouHu 0o diacHo3y ma NPULIHAM-
M5 KAIHIYHO20 piulenHsl) mpaegivHo NO2IPUWIUAU CUeHapiil X8opoou.

Bucnosku. Heodnosnauni cumyauii, aKi sunuxarome y nediampuyHiii npakmuyi npu AiKy8aHHi piokicrHoi xeopoou,
8uMazaomb 002060PeHHs WUPOKO20 KOAA eMmUHHUX npobaem npu 83aemodii aikaps ma nayieuma i tio2o poounu. Braro-
YeHHsl 8 KAIHIYHI HacmaHo8u (0co0AUB0 NpU 30X80OPIOBAHHAX 3 HECHPUSMAUBUM NPOSHO30M) Di0eMUYHUX, NCUXO-COUi-
anbHUX Ma npasosux gpazmenmie no 3axucmy ma niompumyi Xeopux Ha 6cix emanax cnocmepesiceHHs, Maloms cmamu

0008 ’13K08UM OONOBHEHHAM 00 CIAHOAPMHO20 MePanesmu4H020 Cynpoeoay.

KnrouoBi ciioBa: cucmemnuuii éackyaim, npeseHmayis 3axeoprogants, mepanesmu4nuii Cynpogio, ompumanus

B8UMO2 NPpOMOKO1Y.

ANCA (antineutrophil cytoplasmic antibodies)
— acouiiloBaHi Backynitu (AAB), martonorig i3 TaX-
KUM T1epebiroM € MOTEeHLIiAHO JieTalbHUM pPO3J1aI0oM,
TOB’SI3aHUM 3 HAIlBUCOKUM DPiBHEM HECTIPUSITIMBUX
KJiHIYHUX HacaigkiB. AAB BiZHOCSTb OO0 PiAKiCHMUX
CTaHiB, 110 Bpaxae mopiuHo Bix 13.1 g0 20.9 oci6 Ha 1
MJIH HacesieHHs (pmp — per million population), 3 mo-
mpenicTio 46—184 pmp [1, 2]. Hait6inbm yactim Ba-
pianToM AAB BHU3HAHO TpaHyJIEMAaTO3 3 MOJiaHTiITOM
(T'TIA; BinnoBinae giarHo3y «rpaHyjemaro3 Berenepa»
3a TMOMepeNHboI KiIacudikallielo) — 3aXBOPIOBaHICTh
SIKUM csrae Bim 2.1 10 96.8 pmp [1, 3-5]. [Noxicucrem-
HICTh ypaxKeHHsI, 3HAYHUI BiICOTOK HECTIPUSTIMBUX
HaCJIiIKiB, CKJIaJIHOILi CIOCTEepEeXEHHsI HaBiTh 3a Ha-
SIBHOCTi HAKOTTMYEHOTO JOCBiqy TATOTEHETUYHO CITPSI-

CroeBa Tergana BikTopiBHa
freesias@ukr.net

MOBAHOI Tepallii BU3HAYaloTh MPOBITHY POJIb JETANIb-
HOTO aHaJTi3y KJIiHiYHO1 KAPTUHMU i pAHHBOI AiarHOCTH -
KW 3aXBOPIOBAaHHS, 110 HE MOXJIMBO 0e3 00i3HaHOCTi
KJIiHIL[MCTa Ta «TOTOBHOCTI 10 3yCTpidi» i3 oppaHHUM
3aXBOPIOBaHHIM. 3HAYHUM YMHOM 3HaHHS om0 ['TTA
IPYHTYIOTbCS HA MOBITOMJIEHHSIX PO KJIiHIYHI BUNA-
KU 4 OOMEXEeHUX KOTOPTHUX JOCHTIIKEHHSX, OTHAK
aKTyaJIbHiCcTh TTpo6aeMu B XXI cTopiudi akTUBi3yBasia
KJIiHiYHI BUIPOOYBaHHS Ta 3aJIy4eHiCTh MpodeCiiHUX
acoluiauii Ta iHiliaTUB 10 BUBYEHHS 1IbOTO 3aXBOPIO-
BaHHs1 [5-10]. CporomHi minTBepaKeHO 3pOCTaHHS
KinbkocTi xBopux 3 I'TITH, yomy cripusie po3mivpeHHs
JIIaTHOCTUYHUX MOXJIMBOCTEW, YTOUHEHHS Kitacudi-
KalliifHUX XapaKTepUCTUK, YIOCKOHAJIEHHS TepareB-
TUYHOTO CYMPOBOAY 3 TMOMOBXEHHSIM TPUBAJIOCTI Ta
SIKOCTi XUTTH, OMHAK BU3HAYEHO i iCTUHHUI TaTOMOP-
(o3 3axBoproBaHHS 3 MOAU(DIKAIlI€I0 EKOJIOTIYHUX Ta
TEHEeTUYHUX CKJIAJOBUX, BILUIMBOM HOBUX iH(MEKIIiili-
Hux areHTis [4, 11-14].

3axBopioBaHHsI Ha AAB 30inbIyeThes i B Tiesia-
TPUYHi# KoropTi, e nepeBaxkae came I'TIA [6, 8, 15].
B nmpaktuui neaiatpa KiaiHiYHY CUTYyallil0 YCKIIATHIOE
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HEOOXiJHICTb B3aEMO/il HE TiJIbKM 3 MALliEHTOM, IM-
HaMiYHUM i HEOMHO3HAYHUM uepe3 BiKOBi 0co0JM-
BOCTi, a I 3 1Oro OTOYEHHSIM (OaTbKaMM YU OMIKY-
HaMu), sKi (aKTUYHO MOAINSIOTh 3 MEAUYHUMU Tpa-
L[iBHUKAMU TATap MPUUHATTS KJIiHIYHOTO pilleHHS.
AKTyalbHi y CBiTi KJIiHiYHi HACTAaHOBU i pEeKOMEH-
nauii mo AAB BpaxoBYIOTb collialbHi Ta 0ioeTHYHi
aCIeKTU BENEHHS TaKWX MalliEHTIB, 3 BUSHAYEHHSIM
MpaB XBOPOi AUTUHU Y KOHTEKCTi BaXKOCTi mepediry
MaTOJOTIYHOTO MPOLECY, HECTPUITIAUBOTO MPOTHO3Y
Ta pU3MKYy iHBamigusauii [2, 5, 10, 15, 16]. Croroa-
Hi MeAiaTpUYHOTO MalliEHTa 3a BCiXx OOCTaBUH PO3-
[JISIAAI0Th 3 MO3UIIiNA AeKJIapaTUBHUX MpaB, OAHUM i3
BUXiIHUX MPUHILIUIIB IKUX € BUSHAHHS TOTO, 11O JU-
THHA He € BlIacHicTIo 6aThKiB ab6o nepxasu [17]. Ipu
OKpPECJIEHHi 00CsATY MEIUYHOTO CYNPOBOAY JliKap Mo-
BUHEH MEPEKOHATUCS Y TOMY, 110 TAKU MAIliEHT Ma€
PiBHIiCTh y MpaBax, 3abe3neuyeHuil 3aXMCTOM Bifl ycix
¢dopm Henbdanoro BiIHOIIEHHS, KOMY CTBOPEHO BCi
HEOOXiHi YMOBHU JJIsl OCBiTH, yBaru Ta MiKJIyBaHHSI.
BigcyTHicTh (He HamaHHS) HAJIEXKHOI MEIUYHOT JOIO-
MOTHM MpPU BCTAHOBJEHOMY JiarHO3i BU3HAHO OJHUM
3 TMPOSIBiB XXOPCTOKOCTi Ta MOPYIIEHHS MpPaB 0COOU

[17, 18]. CsiToBa MearYHA CTiJILHOTA NIPUALISIE OCO-
0By yBary 1OTpUMaHHIO 6i0€TUMHUX HOPM Ta Hop-
MYBaHHIO BUCOKOTO CTYIIEHIO JOBipU MPU KOMYyHiKa-
il 3 6aTbKaMu 4u omikyHamu xsoporo [18-23].

HauioHanbHi YMHHI perlaMeHTH YKpaiHu Tpu
pO3MJIsAi pi3HUX MATOJOTIYHUX CTaHIB (PiKCYIOTh yBa-
Ty KJIiHIIMCTa Ha CYTO MEAWYHUX aCIEKTax 3axXBO-
pIOBaHHS, HE 3YMUHSIOUKUCh HA TMUTAHHSIX 0i0ETUKU
i colliaabHOI MiIATPUMKM, HEXTYIOUM POJUIIO i Mipolo
BiAMoBigaabHOCTI oTOoYeHHs mauieHTa [24]. MeToio
laHO1 poOOTU cTajo BUCBITIeHHS mepediry T'TIA y
IUTUHU, OOTSXKEHOTO COLliaIbLHUMU OOCTaBUHAMU Ta
OMiKyH-3aJIeXXKHUMU OCOOJUBOCTSIMU T€PANEBTUYHO-
ro CympoBOJY.

Kainiunuii 6unadok. Xnonuuk 12-Tu pokiB mpo-
TITOM 4-X MICSliB OTPUMYBaB JIiKyBaHHS 3 MPUBOLY
XPOHIYHOTO PUHOCUHYCUTY (B TOMY YMCIi — 4 Kypcu
aHTUOaKTepiaJbHMX MpernapariB), 3a Lied yac MocCTiii-
Hi THillHi BUJAJeHHS 3 HOCOBUX XOAiB 3MiHWIMCS Ha
00’eMHi BinokpemtoBaHe (puc. 1A). Ille yepes micsaub
yepes He 3’ICOBaHi Ha TO MOMEHT MPUYKHU 3’ IBUJIACH
nedopmallist CMMHKY Hocy (puc. 1B).

b

Puc.1. YpaxeHHs HOCY: BiTOKpeMJIIOBaHE 3 HOCOBHUX XOiB (A) Ta nedopMaiiisi cniuHku Hocy (B).

HactynHa ¢a3a po3BUTKY XBopoOu (uepes 5 micsi-
LB Bif (hakTUYHOI MaHi(ecTallii) XxapakTepusyBajacs
CTPiMKUM MepediromM Ta MyJIbTUCUCTEMHICTIO. JIuTuHa
rmoyaja CKap>XXUTHCh Ha IIBUIKY BTOMJIIOBaHICTh, 3HE-
CUJICHHSI, YaCTUI TOJIOBHUIA Oifb, OiJib B cyriobax. 3a
TIDKACHD TPUETHABCS KallleJb 3 KPOB'SHUCTUM Xap-
KOTUHHSIM, 3 IBUJIMCS 3aAullKa Ta abgoMiHaJbHUIA
0inb. BaxkkicTb HOBUX cKapr He OYJIO OLiHEHO - 0aTbKU
MPOAOBXWIM JIiIKyBaHHSI CAMOTYXKH, CITMPAlOYUCh Ha
0COOMCTUIA IOCBil, TMopaau 3HalOMUX, peKOMeHAallii
«aJIbTepHATUBHOI MEAULIMHW» TIPU HEXKUTI.

Yepes THKAEHb 3’sIBUJIaCh TeMopariyHa BUCHUIIKa
Ha HYDXHIX KiHIIiBKaX i 3HaYHO HaOpsKJa IpaBa Hora.
IIpu ypreHTHili KoHcymbTalii («caMO3BEPHEHHS» OO0
TpaBMaTOJIOTIYHOTO BiJUIiIEHHST JliKapHi IS JOpOC-
JINX) TOKYMEHTOBAHO BiJCYTHIiCTh ITyJbcallil Ha Mari-
CTPAILHUX CYOMHAX YpakeHOl1 KiHIIBKHU i 3HMXXEHHS
carypaii (58%). lomieporpadiyHe q0CTiIKeHHS M-
TBEPAUIIO TPOMOO3 TJIMOOKMX BEH IPaBoOi HOTM Ta BU-
3HAUYUJI0 (POPMYBAHHS T€TEPOreHHOTO TSIXY 3 O3HaAKa-
MU MMOYaTKOBOI peKaHalli3alii (moBepxHeBa CTerHOBA,
MiAKOJiHHA BEHU, BEHU roMinKu) (puc. 2).
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Puc. 2. Ypaxenns mkipu (A), HaOpsK (B) mpaBoi HMXKHBOI KiHIIIBKY Ta IorjieporpadiyHi o3HaKu
ineo-demopanabHoro Tpomo603y (B).

JuTuHy OyJIO CKEpOBaHO A0 AUTIYOi 00JacHOI
JIiKapHi, Ie, OKPiM BXe BiJOMOTr0o KOMITJIEKCY CUHAPO-
MiB (YpaX€HHSI BEpXHiX OUXaJbHUX WUISIXiB, LIKipHi
nposiBU, 00JbOBUIT, HAOPSKOBUIA, IHTOKCUKALIIMHUA,
CYIrJ1000BUI CUHAPOMU), BUSBICHO 3MiHU B JIETEHSIX
(BenvKa KiJIbKiCTh BOTHUI HEOJHOPiAHOI CTPYKTYPH)
(puc. 3) Ta 03HAKM ypakeHHsI HUPOK (KpeaTuHiHeMist
209 MKMOJIb/JT 3 YIOBITbHEHHSIM IIBUIKOCTI KITyOO4-
KoBoi ¢inbrpamii 3a IlBapuem mo 39 mu/xB./CT.I.
BinmoBinHo, mporeinypist 3.0-7.5 r/moOy, MacuBHa
€pUTPOLIUTYPisl, TPAH3UTOPHA JIeHKOLUTYpisi). Buss-

JICHO 3MiHU B TeMorpami (aHeMisl BaXKOTro CTYIEHIO:
reMorjio0id go 66 r/n, epurpouutu 2.3 T/1, remaro-
kput 0.27, aHi30-, MOWKIIOUMTO3; JeHKomUTH 9.7-
11.0 T/m 3 3cyBoM dopMyau JiBOpyd; TPOMOOIIM-
™ 447 T'/n, IIOE 64 mMm/roa), Mpu cTaHAapTHOMY
0ioXiMiUHOMY JOCJIIXKEHHSI KPOBi (3arajJibHUMl 0ioK
52 r/n, anbOymiH 26.6 r/1, 3araJbHUI XOJIECTEPUH
6.08 MMonb/1, C-peakTUBHMI TIpoTeiH 12 Mr/mit), B
koarysnorpami (AYTY 37.4 cex, MHB 1.47, ¢iopun
mnasmu 7.6 v/a, Jd-numep 1705 Hr/mit).

Puc. 3. YpaxxeHHs iereHb: MHOXXWHHI IpiOHi BOTHUIIA 3 000X OOKiB (OIJIsII0Ba pEHTIreHOTpaMa OpraHiB rpyIHOI KJIITUHM).

3’sacyBajiocs, 10 IIe Ha MOYATKy 3aXBOPIOBAHHS
yepe3 PMHOCHHYCUT Oyja BMKOHAHA KOMII'IOTEpHA
tomorpadis (KT) i BcTaHOBIEHO HE TiIbKU BUKPHUB-
JICHHSI CIIMHKY HOCY (KiCTKOBa YacCTWHA CIIMHKK HOca

HE ypaxxeHa, BATOHYCHA TUJIBKM XpSIIOBa YaCTUHA) Ta
30iJbIIIEHHS PO3MipiB MUTIAINKIB, a BUSIBJICHA piguHa
B KOMipKaxX MacTOMOAIOHUX BiAPOCTKIB 000X CKpOHe-
BUX KicToK (mrimpHicTi0 13HU) Ta cdheHoigatpHuX ma-
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3yX, 3BY>KEHHS 30BHIIIIHIX CTyXOBUX MPOXOiB (OiIbIIIE
JIiBOpy4Y) 3a paxyHOK NOTOBILIEHHS CJIM30BOi, CTOH-
IIEHHSI CTIHKU OCEpeNKiB €TMOINAJIbHUX Ma3yX, 3Mi-
IIEHHS CTIHOK Ma3yx yepe3 chOpMOBaHY IPAHYJIbOMY,
MosiBa «ApiOHUX MYXUPLIB ra3y» y MOPOXKHUHAX Ma3yX

MIP 10.0mm

(puc. 4). Toxi 3a pesyabratamu KT oTonapuHrosor
PEKOMEH1yBaB MPOBECTU OIOICil0 CAU30BOI 0OOJOHKU
HOCa, ajie MPU3HAYEeHHS He peasli3oBaHe (CIpUHATE
0aTbKaMU K HagMipHe).

MOVCHAN M.V.
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Puc. 4. YpaxeHnHs HaBkosoHocoBux na3yx (KT): mOTOBILIEHHS CTM30BUX O0OOJIOHOK CUHYCiB; HasIBHICTb PilUHYU Y TOPOXHUHI;
3MiIlIEHHST CTIHOK 4epe3 cOpMOBaHy TPaHyIbOMY; HasIBHICTh «ITyXUPIIiB ra3y» y MOPOXHUWHAX.

CraH XJIOMYMKa TOKpallWBcs Ha (POHI MOCHH-
IpOMHOI Tepalrii (IIpOoTW3aIajibHOi, AC3MHTOKCUKA-
HiliHOI, TPOMOOJITUYHOI, CUMIITOMAaTM4YHOI) SIK 3a
CaMOITOYYTTSIM, TaK i KIiHIYHO (perpec HaOpSKy, Te-
MOPAaTigyHOTO CUHAPOMY, JIIKBimaIliss MaKporeMarypii).

IMonicucTeMHICTh ypaXXeHHsI CIIOHyKaja 0 Mpo-
BeneHHsT ANCA-00TYy: aHaji3 IIOKa3aB 3HaJyIIe
mimBumeHHsa piBHIO IgG mo mporteiHasm-3 (positive
anti-proteinase-3 antibodies +++) Ta minTBepauB Ha-
aBHicTb AAB: I'TIA. OcraTouyHMiI AiarHO3 BUKJIMKAaB
HEIOBipy Ta HEMPUIHSATTS y 0aTbKiB, TaK CaMo SIK i He-
OOXimHICTb POBEAEHHS MTATOT€HETUYHO-CIPSIMOBAaHOL
iIMYHOCYIIPEeCUBHOI Teparii. BoHM 0MHO3HAYHO BUCIIO-
BUJINCS TIPOTU «aIrPECUBHOI» Ta «pyHHYIOUOi» Tepalrii.
YucenbHi 6eciny 3 6aTrbkamMu, 0OTOBOPEHHSI MOXJIW-
BUX ClIEHapiiB PO3BUTKY 3aXBOPIOBAHHS, 3aJIy4eHHS
KOHCYJIbTAHTiB Pi3HUX CHELiabHOCTEN IJIsI IPUUHSAT-
TS KJIiIHIYHOTO pillleHHs He 3MiHWIM 1X IyMKu. Yepes
BJIACHI yIepeaXeHHS Ta BipyBaHHS poAWHA BBaxala,
1110 TMTUHA HE TaK XBOpa, SIK HETaTUBHO HaJIalITOBaHa.
3 iX TOYKM 30py OCHOBHOIO ITOTPEOOI0 XJIOMINKA OYIIO
«II0YaTH MUCIUTH TTIO3UTUBHO», «HAJICUJIATU CUTHAIIA
Ha OIy>KaHHS», BEXUBATH «BUKJIOTHO 3I0POBY LKy».

BaTtbku He minmucanm iHbOpMOBaHy 3roay Ha Jii-
KyBaHHSI, ajic He 0(pOPMUJIN i BiIMOBY BiIl TOCIHIiTaIi3a-
il (peKOMEHIOBAaHO B YMOBaX MEOWYHOTO 3aKiamy [V
piBHSA HamaHHS IOMOMOTrM). MaTtw mpoaoBXyBajla ca-
MOCTII{HO JIiKyBaTH CMHA BIOMa HAapOAHUMM Ta BJIACHO
BUHAIeHNMU 3acobaMM (Ma3i Ha OCHOBI MEHTOJIOBOI,
€BKAJIIIITOBOI OJIii Ta KaM¢Oopy Ha CYIJIOOM, OIIPOMi-
HEHHSI CUHBOIO JIAMIIOIO, BAKyyMHiil Macax HaOpsIKJIOl
KiHIIIBKM), BTpadalouM JOPOTOLIHHMWI Jac. B momyky
aJlbTepHATUBHOI TOYKHU 30PY POJAMHA 3BepTaJIach 10 10-

TMOMOTY /10 Pi3HUX CHELialiCTiB (OTOJapUHTOJIOT, TeMa-
TOJIOT, TTYJIbMOHOJIOT), 3[€0i/IbII 3 JOCBiIOM POOOTU B
nopochiii Mepexi. KoxXeH 3 KOHCYJIbTaHTIB TOKyMEH-
TYBaB CBiil JiarHO3 B MeXaxX JIOKAJIbHOTO YpaXXeHHS 3a
CBOIM mpodijeM i mpru3HavYaB BiIIIOBiIHE JiKyBaHHS (31
CJIiB — MiATBEPIXYIOUMX TOKYMEHTIB HE Ha/laHO).

Ji1s1 3a06e3meueHHS IpaB INTUHU Ta PO3’ICHEHHS
0aTbKaM IX BiAIOBiZAIBHOCTI MEAWYHI MpaliBHUKU
Oyau 3MyIIeHi 3BEpPHYTUCS O MiChKOi CIyXOU IOBeE-
HaJIbHOI MPEBEHIIi, 3a CIIPUSHHSAM SIKO1 JUTUHY OYyJIO
IOIIPABJICHO B CTAIliOHap. 3 MOMEHTY ITiATBEePIKCHHS
JiarHO3y TPOMIIOB MiCsIb i MPU TOCHiTami3allil cTaH
XJIOITYMKA OILIIHEHO SIK JCKOMIICHCOBAaHUIA, 3 BTPATOIO
KOHTPOJIIO Hall CUMIITOMaMHU Ta IepebiroM 3axBOpIo-
BaHHS$I, TpariYHUM HACJiAKOM Yepe3 MiBpPOKY.

Oorosopenns. ITornmbiena ysara mo AAB, He-
3Bakar4u Ha PiIKiCHICTh TaHOI MaToJIoTii, 00yMOBJIE-
Ha CKJIATHOIIAMM JiaTrHOCTHKY Ta BIDKMBAHHS ITaIli€H-
TiB pi3HUX BiKOBUX I'PYI, HEPiBHOMPABHICTIO Y TOCTYII-
HOCTi MEIMYHOTO CYIIPOBOAY Ta MOTO 0OCATY 3aJIeKHO
BiI perioHy mpoXuBaHHSI, 00OMeXeHil moiHhopMoBa-
HOCTI JIiKapiB 3araJibHOTO IpOodillfo Ta mpodiieMaMu
¢dopMyBaHHS MyJbTUAUCLHUIUTIHAPHOTO Migxoay. Tinb-
KM Ha OOJHOMY 3 OCHOBHUX iH(MOpMAIIiiTHUX pecypciB
PubMed, mo MictTuTh moHaz 35 MibIHOHIB IMTOCUJIaHDb
Ha GiomenmyHy Jiteparypy 3 MEDLINE, xypHainis 3
Oiomoriunmx Hayk Ta oHnauH-kHUT (https://pubmed.
ncbi.nlm.nih.gov) 3a ocTaHHE TECATUPITISI 3aPEECTPO-
BaHo 3607 my6utikaliiii 3 mpobjaemu AAB, B ToMy uuci
2057 — 3a 5 pokiB, 3 Hux 520 3ramok — 3a 2023 pik.
JI>kepen 1100 1€l MaTOJIOTil B meaiaTpU4Hiil KOTropTi
Ha LIbOMY X pecypci Habarato MeHIle — 3a OCTaHHi 5
pokiB Bchoro 131 (6.4% Bin 3aragbHOI KiJTbKOCTI).
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YuHHI nporpaMHi foKyMeHTH [2, 25, 26] Ta BU-
KJIaJeHi 1J11 OOTOBOPEHHS Y BiIKPUTOMY OCTYIIi Ha-
cranoBu KDIGO 2023 [16], po3risinaioTh HacaMIie-
pel MUTaHHS JiarTHOCTUKU Ta BEIEHHS TOPOCIOro mna-
ieHta 3 AAB; iHpopMallist Tpo 0coOJIMBOCTI TAKTUKU
B MeAiaTpUYHill KOTOPTi MOJAETHCA SIK YTOUYHEHHS, 110
He 3abe3reuye JOCTATHbO METOMMYHI MOTpeOu st
¢opMyBaHHSI KOMMETEHTHOCTI.

KiouoBoro o3zHakoro I'TIA y giteit, ssk i y no-
poCiNX, 3aJUIIAETHCS HEKPOTUUYHE TpaHyIeMaTO3HE
3aMajJIeHHs] BEPXHiX Ta HUXHIX OUXaJbHUX UUISXiB,
HEKPOTMYHMI BacKymiT i ypaxkeHHst HuUpok [8, 15].
VYpaxeHHs BepxHixX AUXaJTbHUX LUISIXiB 3a3BUYAN TIPO-
SIBJISIETHCSL KJIIHIKOIO CUHYCUTY i MOX€ MPU3BECTU 10
nepdopalii HOCOBOI MEPEropoaKH i3 CiImonoAioHOI
nedopmauiero Hoca [8]. Came nartostoriio 3 6oky JIOP-
OpraHiB BUSIBJISIIOTh HAYACTIllle HA MOYATKY 3aXBOPIO-
BaHHs y AiTeit [6]. Ha ertami mepBUHHOrO 3BepHEHHS
MiATBEPAXYIOUYE TiCTOJOTiUHE AOCIAXEHHS BUKOHY-
I0Th BKpail piiKo, a KJiHi4YHAa KapTUHA Xo4Ya i Bimpi3-
HSIEThCS CTIeM(piUHICTIO, ajie YacTO He BUpa3Ha i po3-
TIATHYTA Yy Yaci, 110 MPU3BOAUTH 10 3aMi3HIJIOL AiarHOC-
TUKU. BaxJMBO 3a3HAYUTU, 1O i Y MpeacTaBIeHOMY
kiiHiyHOMy Bunanaky KT-o3Haku rpaHyjieMaTO3HOTO
ypaxkeHHsI CUHYCiB 3’SIBUJIMCS 3aJ0BTO J0 MOSIBU iH-
WX CUMMOTOMIB, i IpH (haXxOBOMY OMNpAaIIOBAaHHI Ili€l
iHopmarii migo3pa Ha AAB Morjiia BUHUKHYTU BXe
TO/i, MiJ Yac JiKyBaHHS Y OTOJapUHIOJIOTa.

BeHo3Huit TpoM003, MosiBa SIKOro 3MycuJia repe-
JISTHYTUA NiarHO3, BU3HAHA HE YaCTHUM SIBULIEM IPU
I'TTA — npo HbOro MoBiTOMISIOTh y 12% memiaTpuy-
HUX TatieHTiB [8]. Binbll TUMOBe 3aMydyeHHS iHIIUX
OpPraHiB i CUCTEM — PECIipaTOPHi CHMIITOMU, YpakKeH-
HSl JIETeHb 3 KPOBOXapKaHHSAM, TJIOMEpyJoHedpuT,
TOCTPE YpaXX€HHSI HUPOK, MPOTEIHYpisl HEOPOTUYHOTO
PiBHIO, MypITypa, apTPaJITii Ta Miabrii — 10 IPUETHY-
I0ThCH Mi3Hillle, SIK i B MPEACTABIEHOMY BUMAAKY, i iX
MOSIBY MOB’S3YI0Th 3 TipIIMMU HACTiAKaMU 3aXBOPIO-
BaHHs [8].

BinTepMiHyBaHHS iaTHO3Y € TUIIOBUM, OCOOJIMBO
B MeNiaTpU4Hill KOTOPTi, i icTOpist XBOpOOU XJI0MUUKa
HE CTajla BUKJIIOYEHHSIM. 3a MaHUMU €BPOMENCHKUX
nocnigHukiB MaHidecraiis ['TIA y aiTeit npunanae Ha
11-12 pokiB (paHHill MiAJITKOBUI Tepiod, HEOMIHO3-
HAYHUI 3a CBOIMU (Di3UUHUMMU i ICUXO-COLIATBHUMU
OCOOJIMBOCTSIMU), 4 yTOUHEHHS JIiarHO3Y BilOyBa€ThCS
B cepeaHboMy B 14 pokiB [6].

be3yMOBHO paHHS AiarHOCTHKAa 3i CBOEYACHUM
MEIUYHUM BTPYYAHHSIM B 3MO3i 3MIHUTU NOAAIBIINNA
nepedir 3axBOpPIOBaHHS, aje 1IaHC Ha MOKpallleHHS
HachiakiB ['TIA 3anuiraeTbes i y BiimaleHUil TepMiH
NpU TOAEpXaHHI aaropuTMmy JikyBaHHs. [TporpamHa
CcydacHa iMyHOCYyMpecis B KJIiHilli 3 BiAMTOBIAHUM H0-
CBiIOM Ta TEXHIYHUM OCHAILIEHHSIM TPU CIIOCTEpEe-
KE€HHi MYJbTUIUCLHUILTIHAPHOK KOMaHAOI0 301bIIyE
IIAHCU Ha CTadiIi3allilo NalliEHTIB Ta MOKPAIIYE SKiCTh
ix xutta [16]. OnHaK TiLMIBKY MEAWUYHOI CKJIAAOBOI IJIsT
JNIOCSITHEHHS 1iijiell Tepamii Mayio. BinBigyBaHHS KJTi-
HiKM, rocmitajizauisi, IpoOBeAEeHHs TPaBMYyIOUMX dia-

THOCTUYHUX YU JIIKYBaJbHUX TMPOLIENYP, KOHTPOJIbO-
BaHUI MPUIAOM JiKapChbKUX 3ac00iB, XxapyoBi oOMe-
XKEHHSI — BCE PYIHY€E 3BUYHUI PO3MOPSIOK, BUMArae
neperasay ciMeiiHux Tpaauuiil. Baxko gocsrtu npu-
MUpPEHHS i3 CUTyalli€lo, sika KapAWHAJIbHO 3MiHWIa
XKUTTS B ripmuuil 0ik i motpedye popMyBaHHS HOBUX
pUTYyaJiiB Ta CTEPEOTUIIiB MOBEIiHKA — TUIIOBOIO pe-
aKIli€el0 TMalliEHTa CTAlOTh BiAXWUJIEHHS Bil Mporpamu
JIiKyBaHHSI, HEIOTPUMaHHS Tipu3HadeHb [19]. Onxe 3
HUX — 3arepevyHe CTaBJIeHHs A0 iMyHocyIpecii (cTe-
poinodobiss B ToMy uucii), IK i B MPeACTaBICHOMY
BUMankKy. HaBiTb mpu NPUAHSATTI apTyMEHTIB LIOAO
JOLIJIBHOCTI arpecuBHOI Teparlii, yCBiTIOMJIEHHi ii me-
peBar Ta pU3MKiB, BU3HAHHI MNEPEOibIIEHHST OCTpaxy
nepen MEBHUMU JIIKAPCBKUMU 3aco0amMu, XBOpUI Yy
3piJiomy Billi, a TUM OUTBII IUTHHA, BCE OJHO YacCTO He
NOTPUMYEThCS peKoMeHaalin. He3zanexHo Bin piBHIO
OCBITH 1 00i3HAHOCTi, KEPYIOUUCH TiJIbKU ippallioHaIb-
HUMM BiguyTrtsamu, Big 21% no 84% xBopux 3 pi3HUX
KpaiH OCTEpiraloTbCsi BUKOPUCTOBYBATU MpPU3HAYEHI
ctepoinu [27].

be3 BupilieHHS HOBOI MpobjeMu — MpodaeMU
ajgamnrtauii 10 XBOpoOU — JIiKyBaJlbHUI MPOLIEC MOXE
3aiTU B DAyxuid KyT. PO3B’d3aHHS TMCUXOJOTiYHUX
norped XBOPOro Ta HOro piIHUX CTAa€ NOJATKOBUM
TIrapeM Uisi MeAU4Horo nepcoHany. Ciin BpaxoBy-
BaTU CBITOCTIPUIHATTS Malli€eHTa (B HaBEAEHOMY BU-
nagky — IMTUHA-TIATITOK, sKa CTOITh Ha MOpPO3i J0-
pociiliaHHs), WOTo BiZHOILIEHHS 10 XBOPOOW, BILIUB
3aXBOPIOBAHHS Ha XKMUTTEISIIBHICTD Ta SIKiCTb >KUTTS,
B3a€EMOBITHOCUHU i3 OaTbKaMU, APY3SIMU Ta JIiKapeM,
JIOBipY 110 JliKapsl, TOTOBHICTb i IPUXUIbHICTb 10 JIiKYy-
BaHHA. be3 miATpuMKM OIU3bKUX JIIOAEH TOCATHEHHS
piBHOBaru KOHKYPYIOUUX iHTEpECiB, 11O BKJIOYAIOTh
PO3YMiHHS CTaHy XBOPOIO, MEPEKOHAHHSI B HEOOXi/-
HOCTIi JIiKyBaHHS, 30€peXeHHSI POAUHHUX BiIIHOCUH i
COPUSIHHS «HOPMAJIbHOMY (3BUYHOMY) CHOCOOY XUT-
Ts» st ¢iM’1, He MoxuBe [19].

CycninbcTBO MoKJaga€e Ha 0aThKiB (OMiKyHiB) Bifl-
MOBiNAJbHICTb AiSITH Bil iMeHi CBOIX AiTeil — Oynb-siKe
MEIUYHEe PilIeHHS 1OA0 AUTUHU MAa€ MPUMATUCS 3a
iX y4acTio, 3 MiAMUCAHHSM MOiH(OPMOBAHOI 3roaAU Ha
MpU3HaYeHe JiKyBaHHS. baTbku MoOCUIal0ThCs HA He-
3anepevyHuil akT, 110 caMe BOHU HalKpallle 3HAl0Th
CBOIX JiTei i 6inbLI 32 BCiX OaxKarOTh IM OJy>KaHHS, Ha-
MOJISITAOYU {HOMI HAa BTPYYaHHI CYMHIBHOI KJIiHiYHOT
LIiIHHOCTI a00 X SIBHO LIKiIJIMBUX Yepe3 HEOOi3HAHICTh
B MeauyHiil cdepi. BinplricTs Takux po3bixHOCTEN
MOXHa i Tpeba BUPIIIyBaTU COiIKYBAaHHSIM — HajJaBa-
TU HEOOXiAHY iH(OpMallilo 3a7€XHO BiJl PiBHS OCBITH
crniBOecimHMKa Ta MOro eMOLiHOro CTaHy, BiJ LLIBUJI-
kocTi cripuiiHATTS [19]. KoMyHiKaTUBHI HABUYKMU, 1110
COpPUSIIOTh HAJIATOJXEHHIO MapTHEPCTBA 3 MalliEHTOM
Ta 1Or0 OTOYEHHSIM, B3a€EMOJIOBIPi, BBAXKAIOTh BaXJIU-
Boo KomreteHuieo aikaps [20]. Ha xanb, TsKKe 3a-
XBOPIOBAaHHS Ta HEOOXiAHICTh IHTEHCUBHOTO JIiKyBaH-
H$1 4acTO YTPYJAHIOE CHiBOpALl0 POAWHU 3 KJIiHIUCTA-
MU, a O4iKyBaHHS OaTbKaMU IIBUIILIOTO MOKPAIIEHHS
Ta HEOOXiAHICTh JiKaps TpUMaTU HEUTpajbHY MO3U-
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Li10 1J11 MPUIHSATTS BUBAXEHOrO KJIiHIYHOTO pillleH-
HSI MPU3BOJSATH 10 HEMOPO3YMiHb i MPOTUPIY. Y LbO-
MY BUIAQJKy BaXJIMBO 30CEPEAUTUCS HA JNOTPUMAaHHI
MnpaB AUTUHHU i ii JiKyBaJbHUX MOTpedax, a He cupobax
YHUKHYTH KOHGJIIKTHOT cutyanii [23].

BucHoBku. KiiHiuHi 0COGIMBOCTI Tpe3eHTallii
I'TIA y iuTUHU (CUHYCUT) 3 MOCTYIIOBUM 3aIyYEHHSIM
IHIIMX CHUCTEM i HAPOCTAHHSIM CUMIITOMAaTUKU BIPO-
JIOBX MicsliB Ha (POHi HE TOTOBHOCTI KJIIHIIMCTiB 10
piaKicHOro aiarHo3y i BiICYTHOCTi MYJbTUAMCLMILII-
HApHOTro MiAXOAY BiATepMiHYBaJM MOYATOK iMYHOCY-
npecuBHO1 Teparii. OOTsKeHi colliajibHi 00CTaBUHU
(He rOTOBHICTh POAWHM N0 AiarHO3y Ta MPUUHSTTS
KJIiIHIYHOTO PillIeHHs) TpariyHo MOTipUIWINU CLEeHapii
xBopobu. HeonHo3HauHi cuTyallii, IKi BUHUKAIOTh Y
neaiaTpu4Hill MpakTULli MPU JiKyBaHHI PiAKiCHOI XBO-
pobu, BUMararoTb 06roBOpeHHs IIMPOKOToO KOJIa ETHY -
HUX Mpo0JIeM MpU B3a€EMOI1 Jlikaps Ta MallieHTa i ioro
ponvHu. BkiloyeHHS B KJIiHIYHI HacTaHOBU (OCO-
OJIMBO MpPU 3aXBOPIOBAHHSX 3 HECHPUSTIMBUM MPO-
THO30M) 0i0€TUUHMX, TICUXO-COLIiaIbHUX Ta MPABOBUX
(dparMeHTiB MO 3aXUCTy Ta MIATPUMILI XBOPUX Ha BCiX
eTamnax CIIOCTePEeXEHHSI MalTh CTaTU OOOB’SI3KOBUM
JIOTMIOBHEHHSIM [0 CTAHIAPTHOTO T€PANEBTUYHOIO Cy-
MPOBOY.
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Abstract. The impact of vascular access type, specifically transradial versus transfemoral,
on the occurrence of acute kidney injury (AKI) in patients undergoing percutaneous coronary
intervention (PCI) remains uncertain. In this study, we aimed to compare the incidence of AKI
between the two access groups.
Methods. This prospective observational study involved 164 adult patients undergoing elective
PCI. Patients were categorized into transfemoral (n = 100) and transradial (n = 64) groups.
Demographic data, including age, sex, body surface area, and preoperative glomerular filtration
rate, as well as clinical information such as the presence of baseline ventricular dysfunction,
diabetes mellitus, hypertension, postoperative blood loss, and transfusion volume, were recorded.
Serum creatinine levels within the first 48-72 hours postoperatively were also documented.
Results. Out of 100 patients in the transfemoral group, 12 (12%) developed AKI compared
with 2 patients out of 64 (3.13%) in the transradial group. In the logistic multivariate analysis,
several independent risk factors for AKI in patients undergoing PCI were identified. These
Jactors included age >55 years (OR 2.88, 95% CI 1.09; 11.97, p = 0.046), diabetes (OR 4.52,
95% CI 1.12; 31.65, p = 0.039), preprocedural creatinine levels > 0.85 mg/dL (OR 3.17, 95%
CI 1.54; 17.96, p = 0.019), fluoroscopy time > 10 min (OR 6.55, 95% CI 1.65; 26.03, p =
0.008), Mehran score indicating a risk of contrast-induced nephropathy >8 (OR 4.23, 95% CI
1.25; 14.3, p = 0.020), and transfemoral access (OR 3.22, 95% CI 1.08; 18.54, p = 0.044).
Conclusions. Transradial access is associated with a significant independent reduction in
the incidence of post-PCI AKI compared with transfemoral access. Age >55 years, diabetes,
preprocedural creatinine > 0.85 mg/dL, fluoroscopy time > 10 min, Mehran score >8, and
transfemoral access were identified as independent risk factors for AKI in patients undergoing
PCI.
Keywords: elective percutaneous coronary intervention, radial access, femoral access, acute
kidney injury.
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Xaiinep Aoxyaared 3raip Hacipl, JTaiitr @anax Xaccan?

Pu3MK rocTporo nomkomKeHHs HUPOK y NAIi€HTIB 3 IVIAHOBUM Yepe3MKipHUM
KOPOHAPHMM BTPYYAHHSAM: NOPiBHSIJIbHE JOCiIKE€HHS TPAHCPAAIaJIbHOTO
Ta TpaHCHEeMOPATBLHOrO JOCTYILY

1Kadenpa mequuunu, MenuyHuii Kojaemxk, YHiBepcureT bacpu, bacpa, Ipak
2¥YnpaBiliHHSI 0XOpOHU 310poB 51 Anb-Kapx, HaByanbHa JikapHsa Apmyk, barman, Ipak

Pe3tome. Bnaus cydunnoeo docmyny, 30xpema mpancpadiansbHoeo npomu mpancGHemopaibHoeo, Ha po3eUmMoK
eocmpoeo nouikoodxcenns Hupok (T'TIH) y nayienmie 3 naanogum yepe3ukipuum koponapuum empyuanusm (4KB), 3a-
AUUWAEMBCS HeBU3HAUEeHUM. Y ubomy docaioxncenHi mu manu Ha memi nopieusmu 3axeoproganicmo na I'ITH minc déoma
epynamu 0ocmyny.

Memoou. Y yvomy npocnekmuenomy obcepsauiiinomy docaioxcenni 8311u yuacms 164 dopocaux nayienmu, AKum
0yn0 sukonano naanoge YKB. Iayienmu 6yau po3dineni na 2 epynu: epyna mpaucghemopanvtoeo (n = 100) ma epynna
mpancpadianvhoeo (n = 64) docmyny. Ananizyeanu demoepagiuni 0ami, 8KAOUAIOHU GIK, CMAMb, NAOWLY NOGEPXHI Mina
ma nepedonepayiiny weudxicms Kkayb6oukoeoi ginempauii, a maxosic Kainivuny inghopmayito, maxy sk Hasenicms 6a30801
WAYHOUK080i ducynkuyii, yuykposoeo diabemy, einepmensii, nicasonepayiiinoi kpogoempamu ma oocsey mpaucysii.
Pigni cuposamioeoeo kpeamuniny npomseom nepuiux 48-72 eodun nicas onepauii marxoxc 6yau 3a00KyMeHmMOBaHi.

Pezyavmamu. T'lTH pozeunynrocs y 12/100 (12%) nayienmis epynu mpancgemoparvHozo docmyny ma 'y 2/64
(3,13%) nauieumie epynu mpaucpadiassroeo docmyny. Y aoeicmuunomy 6aeamogpaxmopHomy anarizi eixk >55 pokie
(OR 2,88; 95% CI 1,09; 11,97, p = 0,046), diabem (OR 4,82, 95% CI 1,12; 31,65, p = 0,039), pieenv kpeamuniny 0o
npouedypu > 0,85 me/oa (BLI 3,17; 95% I 1,54; 17,96, p = 0,019), uac ¢garoopoepadhii > 10 xe (BLI 6,55; 95% I
1,65; 26,03, p = 0,008), pusux kormpacm-indykoeanoi neghponamii 3a wixanroro Mexpana >8 (BII 4,23; 95% J1 1,25;
14,3, p = 0,020) i mpancgemopanvruii docmyn (OR 3,22; 95% J1 1,08; 18,54, p = 0,044) 6yau idenmudpixoeani ax He-
3anexcri paxmopu pusuxy I'llH y nayiecnmis 3 naanosum 4YKB.

Bucnoeku. Tpancpadianshuii docmyn acoyitoemocs 3i CMAmMucmuyHo 3navyuum 3nuxcenuam yvacmomu I'ITH nic-
a5 YK B nopisHano 3 mpaucgemopanvhum docmynom. Bix nonao 55 pokis, yykposuii diabem, pisenv kpeamuniny >0,85
Me/0n neped npouedyporo, uac garoopoepaii >10 xe, pusux Konmpacm-iHdykoearoi Hegoponamii 3a wikanorw Mexpana
>8 i mpancgemopanvhuii docmyn Oyau eusnaveri ax Hesanexuchi paxmopu puszuxky I'lIH y nayienmis, ski nepeneciu
YKB.

Kir0490Bi ci10Ba: nianose uepesuikipne Koponapte 6mpyuants, mpancpadiansbhuli 00cmyn, mpancgemopanrvHuil
docmyn, eocmpe NOUKOOXHCEHH HUPOK.

Introduction. Morbidity, and mortality from meetthe criteria for AKI was associated with increased

ischemic heart disease (IHD) rank first in the current
noninfectious diseases [1]. With the advent of the era
of medical reperfusion, percutaneous coronary inter-
vention (PCI) has been an effective treatment among
patients with IHD. Acute kidney injury (AKI) is one of
the common complications after PCI. A large-sample
retrospective cohort study showed that the incidence
of AKI after PCI was 9%. In PCI patients with AKI,
the length of hospital stay was prolonged, the survival
rate decreased, and the incidence of cardiovascular
events and end-stage renal diseases (ESRD) also in-
creased [2]. It has been reported that even mild de-
terioration of renal function after PCI that does not
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long-term mortality [3].

Studies have shown that one of the important
causes of AKI after PCI is the nephrotoxicity of iodine
contrast agents [2]. It is reported that the incidence
of contrast agent-induced AKI is as high as 10—30%,
which has become the third major inducement of iat-
rogenic AKI [4]. The pathogenesis of contrast-induced
nephropathy (CIN) is complex and has not been fully
elucidated.

The main mechanisms known include direct dam-
age of contrast media (CM) to renal tubular epithelial
cells, ischemia and hypoxia of renal medulla, release of
oxygen free radicals, and inflammatory response [5].
Contrast media can decrease the activity of renal tubu-
lar epithelial cells by activating a series of ion channels,
and activate a variety of apoptosis pathways to induce
apoptosis of renal tubular epithelial cells [6]; the use
of CM causes transient increase and then continuous
decrease of renal blood flow, resulting in insufficient
medullary perfusion. The osmotic diuretic effect of
contrast agents leads to a decrease in blood circulation
and the aggravation of renal ischemia. Furthermore,
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contrast agents may increase the pressure and liquid
viscosity in renal tubules, and then lead to high quantity
oxygen consumption of renal tubules. It also aggravates
the ischemia and hypoxia of the medulla by renal vaso-
constriction on account of reducing the production of
nitric oxide (NO) [7].

The cardiac function may deteriorate in patients
with IHD, manifesting as heart failure. The process of
kidney injury caused by heart failure is consistent with
the manifestations of type I cardiorenal syndrome. The
incidence of renal dysfunction in patients with acute
and chronic heart failure was 23% and 25%, respective-
ly [8]. The decrease in cardiac output caused by IHD
leads to the insufficiency of renal artery perfusion, the
increase of renal vein pressure, and the decrease in glo-
merular filtration rate (GFR), which eventually causes
kidney injury [9]. With the neurohumoral feedback sys-
tems, as sympathetic nervous system and renin angio-
tensin aldosterone system (RAAS) are overactivated,
which can cause vasoconstriction and further kidney
injury [10]. Also, ACS patients usually suffer from de-
fects in the regulation of apoptosis and inflammatory
pathway activation during the onset of the disease, and
the overactivation of monocytes and the direct effect of
pro-inflammatory factors can also cause renal tissue in-
jury [11].

IHD patients suffer from obvious atherosclerosis.
Cholesterol crystals in the plaques released into blood
circulation may lead to embolism of multiple arteri-
oles (including renal arterioles) when atherosclerotic
plaques rupture. Meanwhile, platelets are activated by
substances released from the vascular wall cells and
secrete pro-inflammatory chemokines and cytokines,
which participate in vascular inflammation, thus aggra-
vating the disease [12].

Cholesterol crystal embolization can cause dam-
age to renal parenchyma in a short period of time when
multiple tiny blood vessels of the kidney are involved.
The pathogenesis includes cholesterol embolism and
inflammatory reaction. which later turn into megakary-
ocytes and then phagocytize cholesterol crystals. At the
same time, thrombosis occurs in the microvasculature
followed by angiointimal hyperplasia, and subsequently
develops into vascular fibrosis, which eventually results
in complete occlusion of the vascular lumens [13-16].

Transradial access (TRA) is the preferred choice
for patients at a heightened risk of complications as-
sociated with femoral vascular access. Such high-risk
patients encompass those with morbid obesity, severe
lower extremity peripheral vascular disease, abdominal
aortic aneurysm with thrombus, individuals on antico-
agulation therapy, those unable to lie flat, and patients
with bleeding diathesis [17]. While TRA has been in-
creasingly adopted for PCI due to its association with
reduced bleeding and vascular complications, its im-
pact on AKI remains less clear. Retrospective analyses,
including a large-scale study of over 80,000 patients,
have suggested that TRA may confer a lower risk of
AKI compared to transfemoral access (TFA), even

after adjusting for periprocedural bleeding (OR 0.76,
P=0.03) [18]. Similarly, in high-risk patients undergo-
ing primary PCI for ST-elevation myocardial infarction
(STEMI) at high-volume centers, TFA was linked to a
higher incidence of AKI (OR 1.65; CI [1.084-2.524];
p=0.02) [19]. Furthermore, a prospective study indi-
cated a trend toward reduced AKI with TRA [20]. De-
spite these findings, there remains a knowledge gap re-
garding the definitive impact of vascular access on AKI
incidence in the PCI patient population, particularly
when considering various patient risk profiles and pro-
cedural contexts.

The present study aims to address this gap by com-
paring the effects of TRA versus TFA vascular access
on the development of AKI in patients undergoing PCI.

Patients and methods. Study Design and Set-
ting. This was a prospective observational study includ-
ing 164 consecutive adult patients undergoing PCI in
Ibn Albaitar Center, Iraqi Center for Heart Disease,
Baghdad Cardiac Center, and Al Najaf Cardiac Center.
Patients were categorized according to vascular access
into TFA (n = 100) and TRA (n = 64) groups. The study
protocol was approved by the Iragi Council of Medical
Specializations. Prior to data collection, explicit con-
sent was obtained from each participant after providing
a comprehensive explanation of the study’s objectives.
Each patient was afforded the unrestricted option to
withdraw at any point. The study ensured strict con-
fidentiality of all data, assuring participants that the
information would solely be utilized for research pur-
poses.

Inclusion criteria: all adult consecutive patients
undergoing non-emergency PCI. Exclusion criteria:
patients Exclusion criteria: patients with left ventricular
ejection fraction (EF) less than 50%, those undergoing
complex PCI, and individuals requiring emergency op-
erations.

Data Collection. Demographic information in-
cludes age, sex, height, weight, and body surface area.
Investigations involve preoperative glomerular filtra-
tion rate (GFR) and serum creatinine. Clinical data
encompass the presence of baseline ventricular dys-
function (ejection fraction <50%), diabetes mellitus,
peripheral vascular disease, hypertension, postopera-
tive blood loss, and transfusion volume requirements.
Serum creatinine levels 48-72 hours postoperatively
will also be recorded. The Cath Lab systems utilized are
from Philips and Siemens.

Endpoints and follow-up period. The main out-
comes assessed in the study included AKI, character-
ized by a rise in serum creatinine exceeding 25% or an
increase of 0.5 mg from baseline within 48-72 hours
postoperatively, kidney failure necessitating the initia-
tion of dialysis, and overall hospital mortality. We close-
ly monitored patients for three months post-procedure,
and no significant complications were observed, as all
patients were categorized as Type A lesions, irrespective
of radial or femoral access. The patient’s disposition af-
ter the PCI procedure is outlined as follows:
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® (Cases discharged on the day of the procedure with
no complications (n=88).
® Cases were kept under observation for 2 days before

discharge with no complications (n=76).

Post-procedural care involved a comprehensive
reassessment and evaluation, including complete blood
count (CBC), renal function tests (RFT), thyroid func-
tion tests (TFT), liver function tests (LFT), GFR, tro-
ponin, abdominal ultrasound, and chest x-ray. No cases
required readmission. Follow-up was conducted regu-
larly, either weekly or monthly as needed, at both the
private outpatient clinic and the Ibn Albaitar Center,
Iraqi Center for Heart Disease, Baghdad Cardiac Cen-
ter, and Al Najaf Cardiac Center.

All discharged cases exhibited no minor or major
complications during follow-up post-PCI. Renal indi-
ces were monitored, and there were no reported cases
of microvascular obstruction. The administration of a
low osmolar iodinated contrast agent, specifically io-
promide (Ultravist 370), was uniform at 100-150 ml per
patient, ensuring consistency in care.

Statistical analysis. All data were recorded using
Microsoft Excel and analyzed using Statistical Package
for Social Sciences (SPSS) software version 24.0. Con-
tinuous variables were presented as mean and standard

deviation (M£SD) and assessed with an independent
t-test, while categorical variables were expressed as
frequency and percentage and analyzed using the Chi-
square test. Logistic regression analysis was conducted
through a multivariate model to identify factors signifi-
cantly associated with AKI, building upon the findings
of the univariate model. This analysis yielded odds ra-
tios (OR) and their corresponding 95% confidence in-
tervals (CI). A p-value equal to or less than 0.05 was
considered statistically significant.

Results. Baseline characteristics of the patients.
The mean age of the patients in the TRA group was
higher than that of the TFA group (p = 0.016). How-
ever, both groups were comparable in terms of sex, body
weight, and smoking status with no significant differ-
ences. In contrast, patients in the TFA group demon-
strated lower BMI than those in the TRA group (p =
0.019). Diabetes and hypertension were very common
comorbidities in both groups. Although DM was more
common among patients in the TFA than the TRA
groups (74% vs. 67.19%), the difference was not signifi-
cant. The mean level of creatinine was slightly higher
in the TFA group than TRA group with no significant
differences. Preprocedural Hb concentration was very
close between the two groups with no significant differ-
ence (Table 1).

Table 1

Demographic and clinical characteristics of the study population

Variables Transfemoral Group (n=100) | Transradial Group (n=64) p-value

Age (years) 54.351£9.44 58.07£9.53 0.016

Sex

Male 79 (79%) 49 (76.56%) 0.623

Female 21 (21%) 15 (23.44%)

Body mass (kg) 74.47£13.83 78.45£13.95 0.076

BMI (k/m?) 26.14+ 3.8 27.98 + 4.64 0.019

Smoking

Never 89 (89%) 52 (81.25%) 0.163

Ex/current 11 (11%) 12 (18.75%)

Comorbidity

DM 74 (74%) 43 (67.19%) 0.482

HTN 55 (55%) 33 (51.56%) 0.667

Creatinine (mg/dL) 0.90 £0.23 0.81£0.22 0.205

Hb (g/dL) 13.3411.64 13.51+1.65 0.535
Abbreviations: BMI; body mass index, DM; diabetes mellitus, Hb; hemoglobin, HTN; hypertension.

Procedural characteristics of the patients. Both
groups were comparable regarding the frequency of
cardiogenic shock with no significant differences.

However, the mean fluoroscopy time in the TRA
group was significantly higher than in the TFA group
(Table 2).
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Table 2
Procedural characteristics of the included patients
Features Transfemoral Group Transradial Group _value
(n=100) (n=64) p

Cardiogenic shock

No 93 (93%) 60 (93.75%) 0.851

Yes 7 (7%) 4 (6.25%)

Fluoroscopy time (min) 8.59+3.88 10.62+5.3 0.011
Contrast volume (ml3) 141.35+54.38 163.54+52.15 0.009

Mehran Score 8.39+3.1 7.17£2.1 0.071

Moreover, the TRA group had a significantly
higher contrast volume compared with the TRA group.
Finally, the mean Mehran score in TFA and TRA was
8.39%3.1 and 7.17%2.1, respectively with no significant
difference.

Post-PCI AKI incidence and its association with
Baseline patient characteristics. Out of 100 patients

in the TFA group, 12 (12%) developed AKI com-
pared with 2 patients out of 64 (3.13%) in the TRA
group. Statistically, there was a significant difference
between TFA and TRA in the incidence of AKI. Pa-
tients in both groups were categorized into two cat-
egories: with and without AKI (Table 3).

Table 3
Association of the patient’s baseline characteristics with the development of post-PCI AKI
Variables Patients without AKT Patients with AKI _value
(n=150) (n=14) P

Age (years) 55.85%+9.2 62.23+£12.47 0.022
Gender
Male 117 (78%) 11 (78.57%) 0.997
Female 32 (22%) 3(21.43%)
Body mass (kg) 75.18+£13.84 77.19£14.0 0.386
BMI (k/m?) 27.3614.32 26.331£5.41 0.405
Smoking
Never 129 (86%) 12 (85.71%) 0.977
Ex/current 21 (14%) 2 (14.29%)
Comorbidity
DM 103 (68.67%) 14 (100%) 0.013
HTN 78 (52%) 10 (71.43%) 0.163
Creatinine (mg/dL) 0.85%+0.23 1.04%0.22 0.004
Hb (g/dL) 13.48+1.64 12.76+1.54 0.120

Abbreviations: BMI; body mass index, DM; diabetes mellitus, Hb; hemoglobin, HTN, hypertension.

As presented in Table 3, the patients with AKI
were younger and had a higher prevalence of diabetes
and serum creatinine levels compared with the patients
without AKI.

Risk factors for post-PCI AKI development.
Firstly, we compared the procedural characteristics

studied between the patients with and without AKI.
Two procedural characteristics were found to be sig-
nificantly associated with the development of post-
PCI AKI: the fluoroscopy time and the Mehran score
(Table 4).
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Table 4
Association of procedural characteristics with development of post-PCI AKI

Characteristics Patients without AKI (n=150) Patiel(lltls=v;i‘g1 i p-value
Cardiogenic shock
No 140 (93.33%) 13 (92.86%) 0.946
Yes 10 (6.67%) 1(7.14%)
Fluoroscopy time, (min) 9.52+4.5 12.951+6.82 0.010
Contrast volume (mL3) 154.24+54.11 50- 160£54.35 0.704
Mehran Score 7.75£2.6 10.57£4.0 <0.001

Abbreviation:

AKI; acute kidney injury.

Secondly, a logistic regression analysis was con-
ducted to assess whether the type of vascular access
serves as an independent risk factor for the develop-
ment of AKI in patients undergoing PCI, irrespective
of other confounding variables. All baseline and pro-

cedural factors that exhibited significant associations
with AKI were included. Numeric variables were
categorized into two groups using appropriate cutoff
values. The results of the multivariate model are pre-
sented in Table 5.

Table 5
Risk factors for post-PCI AKI development in the multivariate logistic regression analysis
. Patients without AKI | Patients with AKI
Variables (n=150) (n=14) p-value OR(95%CI)
Age, (years) 77 (51.33%) 3(21.43%) 0.046 1.0
<55 >55 73 (48.67%) 11 (78.57%) ’ 2.88(1.09-11.97)
]?\II:)/[ 47 (31.33%) 0 0.039 1.0
R 103 (68.67%) 14 (100%) ‘ 4.82(1.12-31.65)
Creatinine (mg/dL) 84 (56%) 2 (14.29%) 0.019 1.0
<0.85 >0.85 66 (44%) 12 (85.71%) ' 3.17(1.54-17.96)
lilfgmsc‘)py time, (minute) 98 (65.33%) 3 (21.43%) 0.008 1.0
ST 52 (34.67%) 11 (78.57%) ' 6.55(1.65-26.03)
I\fgehran Score 98 (65.33%) 4(28.57%) 0.020 1.0
o8 52 (34.67%) 10 (71.43%) ' 4.23(1.25-14.3)
MRS 62 (41.33%) 2 (14.29%) 1.0
Transradial ’ : 0.044 )
T 88 (58.67%) 12 (85.71%) 3.22(1.08-18.54)
ransfemoral

Abbreviations: AKI; acute kidney injury, CI; confidence interval, DM; diabetes mellitus, OR; odds ratio.
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As shown in Table 5, age >55 years, diabetes, pre-
procedural creatinine > 0.85 mg/dL, fluoroscopy time
> 10 min, Mehran score >8, and transfemoral access
were identified as independent risk factors for the de-
velopment of AKI following PCI.

Discussion. Over 60 years back radial arterial ac-
cess was described, but it was not favored due to equip-
ment and technical limitations. Then, successful in-
terventional procedures through the radial route were
introduced. Since then, transradial catheterization has
gained widespread adoption in many parts of the world
[21]. In the present study, patients in the TFA group
had significantly older ages and lower BMIs than those
in the TRA group. This is almost in agreement with an
American study including 7,529 patients, 5,353 (71%)
in the TFA group and 2,176 (29%) in the TRA group
[22]. Patients in the TFA Group were older than those
in the TRA group. This difference may arise from op-
erator selection bias, where operators tend to opt for ra-
dial access when performing coronary angiography on
older and heavier patients [22].

Furthermore, patients in the TRA group had sig-
nificantly higher fluoroscopy time and contrast volume
(10.62%5.3 min and 163.54£52.15 ml, respectively than
TFA group (8.59+3.88 min and 141.35+54.38 ml, re-
spectively). These results are in accordance with a Pak-
istani study including 1016 adult patients undergoing
PCI [23]. The mean fluoroscopy time in the TRA group
was 6.31+3.0 min compared with 4.0+2.9 ml in the TFA
group, while the median contrast volume was 221 ml
and 81 ml in the TRA and TFA groups, respectively.
This observation mainly referred to the complexity of
radial anatomy and the technical difficulties that a radi-
al operator has to face while performing the transradial
procedure [23].

The key finding in the present study was that 12%
of patients in the TFA group developed AKI compared
with 3.13% in the TRA group. This finding significantly
extends previous work in this field. In fact, many pre-
vious studies have also demonstrated similar findings
although with different rates of AKI in each group.
Among 8404 patients enrolled in the MATRIX-Access
trial [24] from 78 centers. AKI occurred in significantly
fewer patients with TRA compared with TFA. AKI oc-
curred in 15.4% with TRA and 17.4% with TFA (p =
0.018). A propensity-matched analysis of 17,714 pa-
tients who received urgent or elective PCI showed a
24% reduction in the risk of AKI, defined as an absolute
increase in serum creatinine of >0.5 mg/dL in patients
who underwent TRA compared with those who under-
went TFA. In a STEMI population that underwent pri-
mary PCI, TFA compared with RA was associated with
a 56% greater risk of AKI [25].

Pancholy et al. demonstrated that the primary
endpoint of post-PCI AKI was significantly less fre-
quent in the TRA group compared with the TFA Group
(1.1% vs 2.4%, p = 0.001). TRA was independently as-
sociated with a lower incidence of post-PCI AKI (OR
0.57, 95% confidence interval 0.35 to 0.91, p = 0.018)

[26]. A comparison of the data of 21,479 patients in the
radial group and 25,337 patients in the femoral group
indicated a reduced incidence of AKI with the radial
route [OR=0.66, 95% CI: 0.54-0.81, p<0.0001 [27].
However, several studies did not confirm such an as-
sociation. A study randomly assigned 8404 patients with
acute coronary syndrome, with or without STsegment
elevation, to radial (4197) or femoral (4207) access for
coronary angiography and percutaneous coronary in-
tervention. Kidney failure was reported in 1.1 and 1.4%
in radial and femoral access respectively with no sig-
nificant difference [28]. In an Egyptian study, the inci-
dence of AKI was 16.67% and 13.33% in TFA and TRA,
respectively without statistically significant difference
between the two approaches [29]. These variations be-
tween different studies could be attributed to several
factors, the most important of which are the variation
in the definition of AKI in different studies, variation in
demographic characteristics of the patients, and varia-
tion in contrast volume and fluoroscopy time. Interest-
ingly not all studies conducted a multivariate analysis or
used propensity-matched methods, which implies the
effects of some confounding factors.

According to multivariate analysis in the present
study, besides vascular access, age >55 years, diabetes,
preprocedural creatinine > 0.85 mg/dL, fluoroscopy
time > 10 min, and Mehran score >8 were independent
risk factors for the development of AKI following PCI.
Several studies worldwide indicated the importance
of these factors in the incidence of AKI post-PCI. In
the Egyptian study [29], the authors noticed that there
was a direct relation between the development of AKI
and old age and the presence of diabetes. Also, AKI
was strongly related to longer fluoroscopy time and the
amount of contrast media. In a large cohort including
9512 patients undergoing PCI, Giacoppo et al. [30]
found that patients who developed AKI had a higher
prevalence of comorbidities. After multivariable analy-
sis, established risk factors for AKI, diabetes mellitus,
and increased contrast volume, were found to be inde-
pendently associated with AKI.

Our study has several limitations that warrant ac-
knowledgment. Firstly, the sample size is relatively
small, limiting the generalizability of the results. Sec-
ondly, there was a lack of standardization in the type
of contrast media used and the implementation of AKI
preventive treatments across all patients. Additionally,
the variability in Cath Lab Machine systems resulted in
different radiation exposures, preventing the collection
of consistent radiation doses for equivalent fluoroscopy
times. Finally, the study did not include all possible
confounders that could influence post-PCI AKI, which
may affect the comprehensive understanding of the ob-
served outcomes.

Conclusions. Transradial PCI access demon-
strates a notable independent reduction in the inci-
dence of post-PCI AKI compared with TFA. Inde-
pendent risk factors for the development of post-PCI
AKI include older age (>55 years), the presence of
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diabetes, preprocedural creatinine > 0.85 mg/dL,
fluoroscopy time > 10 min, and a Mehran score >8.
Given that many risk factors for post-PCI AKI are
nonmodifiable, the utilization of TRA offers opera-
tors an additional opportunity to mitigate the risk. The
use of non-ionic low osmolar contrast media is rec-
ommended. Further studies with larger sample sizes
and propensity-score-matched designs are advised for
more robust and reliable results.
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Abstract. The COVID-19 pandemic poses unique challenges for vulnerable populations,
including patients undergoing maintenance hemodialysis (HD). This study explores the
relationship between baseline intact parathyroid hormone (iPTH) levels and COVID-19
severity, post-acute hospitalization, and mortality rates in HD patients.

Methods. A multicenter retrospective cohort study was conducted across multiple centers,
encompassing 142 patients undergoing HD treatment in three regions of Ukraine. The study
spanned from March 2020 to May 2022. Baseline iPTH levels, demographic characteristics,
and relevant clinical indicators were systematically recorded. Key endpoints included the
severity of COVID- 19, post-acute hospitalization, and mortality rates.

Results. Of the initially eligible 165 patients, 23 were excluded, resulting in a final cohort
of 142 patients. During the acute phase of COVID-19, distinct patterns emerged in terms of
hospitalization rates, oxygen support requirements, and mortality. Lower iPTH levels were
significantly associated with severe COVID- 19-associated pneumonia (p < 0.0001). A 20-month
Jfollow-up revealed a significant association between serum iPTH concentration <174 pg/mL
and increased rates of post-acute COVID- 19 hospitalization [HR 6.3 (95% CI 2.9; 13.7)] and
all-cause mortality [HR 34.3 (95% CI 6.9; 74.5)].

Conclusion. This multicenter retrospective study suggests potential links between baseline
iPTH levels and COVID- 19 outcomes in patients undergoing HD. Serum iPTH concentration
<174 pg/mL was significantly associated with increased post-acute hospitalization and mortality
rate in our patient cohort. The findings emphasize the need for further research to elucidate
underlying mechanisms and establish the prognostic value of iPTH in this specific patient
population.

Key words: COVID-19, intact parathyroid hormone, pneumonia, long-term outcomes,
hospitalization, mortality.
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B3aemo03Bs30K MiXK piBHEM MAPaTUPEOITHOTO FOPMOHY KPOBI Ta TSDKKICTIO i
Bigganennvu Hacaigkamu COVID-19 y nanieHTiB, SKi JIKyIOTbCSA METOIOM
reMoiajily: 0araToneHTpoBe PeTPOCHEKTUBHE JOC/IiKEHHS

"Mennunwii uentp TOB «Hedpouenrp», Kuis, Ykpaina
Mennunuit neHtp TOB «Jlink-Menuran», Oneca Ykpaina
SMenuunuii uentp TOB «HedpouenTp», 3amopixeksa, Ykpaina

Pestome. [lanoemia COVID-19 cmeopioe YHIKAAbHI BUKAUKU 051 8PAZAUBUX SDYR HACEACHHS, BKAIOHAIOYU Na-
yieumie, AKi aikyromocs memodom eemodianizy (I'Z]). Y yvomy docnidcenni ananizyeascs 63a€mo3e 430K Mixc pieHem
inmaxmmnoeo napameopmony (illITI), maxckicmiwo COVID-19, giddasenor eocnimanizayicto ma cmepmuicmio /] na-
yienmis.

Memoou. Bazamoyenmpose pempocneKmusHe Ko2opmue 00CAi0HceHHs npoeedeHo i3 3aryueHusm 142 nauienmie
3 mpvox peeionie Ykpainu, aki aikyeanuce memodom 171 3 bepesns 2020 poky no mpagens 2022 poky. Anaaizysanuce eu-
xioui pigni ilITI (0o inghixysanus COVID-19), demoepaghiuni ma kainiuni xapaxkmepucmuku xgopux. Kirouosi kinyegi
mouku exarouaru msaxckicmoe COVID- 19, neobxionicme eocnimanizayii nicaa eocmpoeo nepiody COVID-19 ma pisens
CMepMHOCHI.

Pesyaomamu. Huzeki pieni ill TT cmamucmuuno 3uauyuo acoyitoganucs 3 maxckicmwo COVID- 19-acoyiiiosanoi
nHeeMOHIi ma HeoOXiOHicmIo KucHesoi niompumku nio uac eocmpoi gazu xeopobu (p <0,0001). [lauienmu 3 KoHyenmpa-
yiero illTT cuposamiu kposi <174 ne/ma maau docmogipro euuuil pisens cocnimanizauii [HR 6,3 (95% /1 2,9; 13,7)]
i cmepmuicmio 6i0 ycix npuuun [HR 34,3 (95% J11 6,9; 74,5)] npmseom 20 micayie cnocmepexcenus nicas COVID-19.

Bucnosok. Ile bazamoyenmpose pempocnekmusHe 00CAI0NCeHHs C8I04UMb NPO NOMEHYIUHUIL 38 30K Midic 8UXiO0-
Hum pienem illITI i iodanenumu kainiunumu nacaiokamu COVID-19y I/l nayicumie. Konyenmpauyis illITI cuposamku
Kkpoei <174 ne/ma cmamucmuyHo 3HAUY U0 ACOUIOEMbCS 3i 30IAbULIEHHAM PiBHs eocnimanizayii ma cmepmHocmi 8 Hawii
Koeopmi nayieumis. Pezyssmamu niokpecaroioms HeobXioHicmb nodansuiux 0ocaioxcers 045 3 9CY8aHHs MeXAHI3MIB, U0

Aedxcams 8 OCHOBI ma 8CMano8AeH s npoeHocmu4noeo 3uavenus iIITTy yiii koeopmi nayieumis.
KmouoBi cioBa: COVID-19, inmaxmuuii napameopmoH, NHeéMoHis, gid0aneHi pe3ysvbmamu, 20cnimanizayis,

cMepmHicmb.

Introduction. The COVID-19 pandemic has posed
unprecedented challenges to global healthcare systems,
highlighting the intricate interplay between pre-existing
health conditions and the severity of the viral infection
[1]. Among those significantly affected are patients
undergoing maintenance hemodialysis (HD), who are
known to have a higher risk of severe disease and mor-
tality due to their compromised immune systems and
the presence of multiple comorbidities [2, 3]. Half of
the infected patients necessitated hospitalization, with
24.5% being admitted to intensive care units and an
overall mortality rate of 26.8% [4]. Another study re-
ported a 35.7% mortality rate over 12 months, with a
mere 11% of fatalities occurring during the initial ad-
mission [5]. These statistics underscore the imperative
need for in-depth investigations into COVID-19 risk
factors within the HD population.

Lyudmila Snisar
l.snisar@nephrocenter.com

The intersection of COVID-19 with chronic kid-
ney disease and HD presents unique challenges and
necessitates a deeper understanding of the factors that
contribute to disease severity and outcomes in this vul-
nerable population. Emerging evidence suggests that
parathyroid hormone (PTH) status, a critical regula-
tor of calcium and phosphorus homeostasis, may play
a pivotal role in influencing mortality in patients un-
dergoing HD [6—8]. Some studies suggest that COV-
I1D-19 might affect the function of parathyroid glands,
potentially leading to hypoparathyroidism [7, 9]. In ad-
dition, low serum levels of vitamin D, which is closely
related to PTH function, have been associated with
severe acute respiratory failure and poor prognosis in
COVID-19 patients [10]. This suggests a potential link
between mineral metabolism and the immune response
to SARS-CoV-2.

In light of these observations, our study aims to
explore the association between baseline intact PTH
(iPTH) status, COVID-19 severity, post-acute hospi-
talization and mortality rates in patients undergoing
HD. The rationale for focusing on iPTH is twofold:
first, iPTH has known effects on immune function,
which could influence the body’s response to viral in-
fections [11]; second, HD patients often exhibit dis-

28 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCBKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N21 (81) 2024



Ukrainian Journal of Nephrology and Dialysis, 1 (81)2024

Original Papers

ordered mineral metabolism, including alterations in
iPTH levels, which could impact their susceptibility to
and prognosis of COVID-19 [10].

Patients and Methods. We conducted a multi-
center retrospective cohort study encompassing pa-
tients undergoing HD in three regions of Ukraine
(Kyiv, Odesa, and Zaporizhzhia) during the period
from March 2020 to May 2022. The study received ap-
proval from the Bioethics and Deontology Commission
of the State University “Institute of Nephrology of the
National Academy of Sciences of Ukraine (Protocol
No. 2 dated 04/06/2021). Due to the retrospective na-
ture of the study, patients were not required to provide
informed written consent.

The study included patients who met specific crite-
ria, such as a documented history of COVID-19, a min-
imum duration of HD treatment for at least 3 months,
an age exceeding 18 years, the absence of life-threaten-
ing comorbid conditions, and surgical parathyroidecto-
my before SARS-CoV-2 infection, and the availability
of two serum iPTH levels within a year before the on-
set of infection. To ensure the validity of our findings,
we excluded patients with temporary vascular access,
diabetes, oncology, systemic disease, or those who had
experienced major adverse cardiovascular events before
contracting COVID-19. This was done to eliminate the
potential impact of these comorbidities on both serum
iPTH levels and the clinical outcomes of COVID-19.

All patients were routinely dialyzed three times a
week, 4 h per session with bicarbonate-based dialysate,
volumetric ultrafiltration control, single-use synthetic
(polysulphone) dialyzers, and heparin as a standard
anticoagulant. Dialysis prescription was guided by the
goal of achieving a value of Kt/V>1.2.

In addition to demographic characteristics, routine
clinical and laboratory indicators (Kt/V, body mass in-
dex (BMI), hemoglobin, serum electrolytes, C-reactive
protein (CRP), D-dimer, and chest computed tomog-
raphy (CT) results of SARS-CoV-2-infected patients
were recorded in an electronic database.

The study focused on several key endpoints: the
severity of COVID-19, defined by CT findings indicat-
ing pulmonary involvement and the requirement for
oxygen support, post-acute hospitalization for any rea-
son, and mortality. The iPTH levels were collected at
baseline (the mean of 2 last measurements dated before
COVID-19 onset). COVID-19-associated pneumo-
nia was estimated based on CT findings of pulmonary
involvement and assessed using the following scoring
system: 1 indicating less than 5% involvement, 2 in-
dicating 5—25% involvement, 3 indicating 26—49%
involvement, 4 indicating 50—75% involvement, and
5 indicating more than 75% involvement. The follow-
up period after SARS-CoV-2 infection was 20 months,
concluding either upon the occurrence of the specified
event or the study’s termination on May 30, 2022.

Statistical analysis was conducted using the Med-
Calc® Statistical Software version 22.016 (MedCalc
Software Ltd, Ostend, Belgium, with consideration
given to normal distribution verification using the Kol-
mogorov-Smirnov criterion. Data were presented as
median and interquartile ranges [Me (Q25-Q75)], and
comparisons were made using the Kruskal-Wallis test.
The 2 test was employed to assess differences in fre-
quencies among groups. The threshold value of iPTH
for predicting the negative consequences of COVID-19
was determined using the Receiving Operation Char-
acteristic (ROC) analysis. Furthermore, the association
of baseline iPTH levels with long-term COVID-19 out-
comes was assessed using Kaplan-Maier analysis and
compared with the log-rank test.

Results. Out of the initially eligible 165 patients,
23 were excluded from the study. This exclusion in-
cluded 18 patients with incomplete data and 5 patients
who underwent transplantation during the follow-up
period post-COVID-19. The final analysis included a
cohort of 142 patients, ensuring a more homogeneous
and comparable group for in-depth examination. A
graphical representation of the study flow is shown in
Figure 1.

Screened HD patients meeting inclusion criteria and diagnosed with
COVID-19 from March 2020 to May 2022 (n = 165)

Exclusion for:
> eincomplete data (n =18),

transplantation (n = 5)

Stratification by iPTH levels at baseline (n = 142)

Analysis of COVID-19 severity (n = 142)

20-month clinical outcomes (n = 142)

Fig. 1. STROBE flowchart: Participant selection and the study progression.
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In our study cohort, the baseline serum iPTH lev-
els ranged from 72.2 to 1030 pg/mL, with an average
level of 338.5 (186.1-486.4) pg/mL. As shown in Table

1, HD patients in the lowest quartile (Q) of iPTH levels,

prior to contracting SARS-CoV-2, exhibited a shorter
dialysis vintage and lower CRP concentrations com-
pared to patients in the Q2 and Q3 groups.

Table 1
Baseline characteristics of the study participants stratified by iPTH levels
Q1 Q2 Q3
Indicator iPTH<186.1 pg/mL iPTH 186.1-486.4 pg/mL iPTH>486.4 pg/mL p-value
(n=37) (n=80) (n=25)

Male sex, n (%) 17 (60.7%) 45 (54.9%) 19 (59.4%) 0.07
Age, years 58.5 (53-62) 57 (44.5-55) 56 (43.7-62) 0.43
HD vintage, months 40 (24-56)2,3 43 (28-60) 48 (32-76) 0.01
Kt/V 1.3(1.27-1.4) 1.3 (1.24-1.52) 1.3 (1.28-1.45) 0.74
BMI, kg/m? 27.8 (23.4-29.8) 27.0 (23.7-30.1) 27.5(23.8-30.9) 0.78
Hemoglobin, g/L 110 (91.2-120) 100 (90-110.5) 98 (89-111.3) 0.95
Systolic blood pressure, mmHg 130 (125-145) 130 (125-140) 135 (120-140) 0.88
Diastolic blood pressure, 80 (80-95) 75 (70-95) 85 (70-95) 0.56
mmHg
iPTH, pg/ml 110.2 (88.3-124.5)2,3 327 (225-410)1,3 709 (648-800)1,2 <0.0001
Phosphorus, mmol/L 1.78 (1.58-2.01) 1.74 (1.57-2.11) 1.85 (1.68-2.13)2 0.03
Calcium, mmol/L 2.19 (2.11-2.24) 2.23 (2.18-2.32) 2.31 (2.18-2.35) 0.27
Cholesterol, mmol/L 4.3 (3.2-5.6) 4.8 (4.4-5.6) 4.7 (3.7-5.0) 0.18
CRP, mg/! 22.2(15.7-33.4)2,3 12.2 (7.97-16.1) 10.9 (5.9-18.6) 0.02

Abbreviations: BMI — body mass index, BP — blood pressure, CRP — C-reactive blood protein, HD — hemodialysis, iPTH —
intact parathyroid hormone, Kt/V — urea clearance.

During the acute phase of COVID-19, 108 (76%)
patients did not require oxygen support, 40 (28.2%)
were hospitalized, 34 (24%) patients required oxygen
supplementation, and 17 (12%) passed away during the
period of observation. The chest CT findings in all HD

patients were scored from 2 to 4 for pulmonary involve-
ment. The baseline iPTH level was significantly lower
in patients with severe COVID-19-associated pneumo-
nia compared with those with mild and moderate pneu-
monia scores (Fig. 2).
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Chest CT severity scores

Fig. 2. Serum iPTH levels according to the chest CT severity scores in the COVID-19-infected HD patients
(Kruskal-Wallis test).

was significantly associated with the severity of acute
COVID-19 and baseline serum iPTH levels iPTH levels
(Fig. 3).

During the follow-up period, 43 (30.3%) patients
who survived acute COVID-19 required hospitaliza-
tion and 8 (5.6%) died. The long-term mortality rate
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Fig. 3. Serum iPTH levels in patients undergoing HD stratified by COVID-19 outcomes.

The ROC analysis revealed that the most appropri-
ate cut-off point for baseline iPTH concentration as a
predictor for post-acute hospitalization in HD patients
was <174 pg/mL with a sensitivity of 74.5 % and speci-
ficity of 82.1 %. The area under the ROC curve was 0.78
(95% C10.71; 0.85), p < 0.0001 (Fig. 4).

The Kaplan-Meier analysis, utilizing iPTH lev-
els based on ROC analysis findings, revealed a signifi-
cant association between serum iPTH concentration
< 174 pg/mL and increased rates of post-acute COV-
ID-19 hospitalization (Fig. 5) and all-cause mortality
(Fig. 6).
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Fig. 5. Probability of long-term hospitalization in survivors of
acute COVID-19 among patients undergoing HD.
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Fig. 4. ROC curve for predicting post-acute COVID-19
hospitalization in patients undergoing HD.
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Fig. 6. Post-acute survival probability in patients
undergoing HD.
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Discussion. Our study aimed to investigate the
relationship between baseline serum iPTH levels and
the severity and outcomes of COVID-19 in patients
undergoing HD. The results revealed several key find-
ings that have implications for the management of HD
patients during the COVID-19 pandemic. We observed
that HD patients with lower iPTH levels before con-
tracting SARS-CoV-2 exhibited higher CRP concen-
trations compared to patients with Q2 and Q3 iPTH
level groups. This is consistent with previous research
that has suggested a link between low serum PTH levels
and markers of protein-energy wasting and inflamma-
tion in dialysis patients [12]. In fact, proinflammatory
cytokines such as interleukin-1 beta and interleukin-6
have been shown to inhibit PTH secretion [12, 13].

The association between lower baseline iPTH
levels and severe COVID-19-associated pneumonia
is an intriguing finding that emerged from our study.
One possible explanation could be related to the role
of iPTH in immune function. PTH receptors are lo-
cated in circulating human lymphocytes and act as im-
munoregulatory factors [14]. Lower iPTH levels could
potentially lead to impaired immune responses, making
patients more susceptible to severe infections, includ-
ing COVID-19-associated pneumonia. Another po-
tential explanation could be related to the association
between low iPTH levels and chronic inflammation
[13]. Chronic inflammation can exacerbate the severity
of COVID-19, potentially explaining why patients with
lower iPTH levels experienced more severe pneumo-
nia. A further hypothesis is related to the role of PTH
in calcium metabolism. COVID-19 patients have been
observed to have hypocalcemia, and imbalances in vita-
min D and PTH levels may contribute to this [15, 16].
As calcium is essential for various cellular processes,
including immune responses, abnormal calcium levels
due to altered PTH secretion could potentially influ-
ence the severity of COVID-19. Nonetheless, the rela-
tionship between PTH levels and pulmonary function is
complex and not fully understood. A study published in
the Korean National Health and Nutrition Examina-
tion Survey found that higher PTH levels were associ-
ated with decreased pulmonary function and increased
mortality in patients with chronic obstructive pulmo-
nary disease (COPD) [17]. However, the study did not
find an association between lower PTH levels and poor
pulmonary function. Contrary, another study found that
PTH levels were significantly lower in COPD patients
compared with controls [18]. The data on the associa-
tion between PTH levels and COVID-19-associated
pneumonia are also scarce and limited to case reports
[19] or theoretical [9] studies in the general population.
Further research is needed to confirm this association
and to explore the potential mechanisms underlying it.

Lastly, we found that the long-term hospitaliza-
tion and mortality rates were significantly associated
with the severity of acute COVID-19 and baseline se-
rum iPTH levels. Specifically, the Kaplan-Meier anal-
ysis revealed a significant association between serum

iPTH concentration < 174 pg/mL and increased rates
of post-acute COVID-19 hospitalization and all-cause
mortality. This finding underscores the potential prog-
nostic value of baseline iPTH levels in predicting the
outcomes of COVID-19 in HD patients. Notably, there
is a gap in the literature with no direct studies analyz-
ing the impact of iPTH levels on long-term hospitaliza-
tion and mortality in the HD cohort. However, some
studies indirectly confirm our findings. It has been
demonstrated that both very low and high serum iPTH
concentrations may be associated with increased all-
cause [7, 8] and infection-related mortality in dialysis
patients [14]. Low iPTH levels in HD patients can lead
to low bone turnover and formation. This reduction in
bone activity diminishes the capacity to regulate circu-
lating calcium and phosphorus levels, potentially mak-
ing patients more susceptible to arterial vascular calcifi-
cation and increased mortality rate [20]. Interestingly,
the overall trend observed in serum phosphate levels
mirrored that of iPTH, demonstrating a U-shaped pat-
tern in the adjusted relative risk estimates [20]. In turn,
several studies have shown that imbalances in calcium
and phosphate metabolism can be associated with worse
outcomes in COVID-19 patients. For instance, hypo-
calcemia, which can be associated with low iPTH lev-
els, has been identified as an independent risk factor for
long-term hospitalization in COVID-19 patients [21].
Hypophosphatemia has been associated with severe
lung injuries in COVID-19 patients, resulting in in-
creased hospitalization and mortality risk in the general
population of COVID-19 patients [22—24].

Our study has several limitations that should be
acknowledged. Firstly, the retrospective nature of the
design introduces inherent biases and impedes the es-
tablishment of causal relationships. The exclusion
criteria, such as the omission of patients with specific
comorbidities, may lead to selection bias, limiting the
generalizability of results to a broader hemodialysis
population. Moreover, the study cohort’s limited size
may compromise statistical power and generalizability.
Additionally, relying on two baseline iPTH measure-
ments within a year before COVID-19 onset may not
fully capture dynamic changes in iPTH levels over time.
Lastly, the study lacks detailed information on the spe-
cific treatment protocols followed for COVID-19, in-
cluding variations in medication regimens, which could
impact outcomes.

Conclusions. In conclusion, our study suggests
that low baseline serum iPTH levels might be associat-
ed with the severity and adverse long-term COVID-19
outcomes in patients undergoing HD. Serum iPTH
concentration <174 pg/mL was significantly associated
with increased post-acute hospitalization and mortal-
ity rate in our patient cohort. These findings could have
important implications for the management of these
patients during the COVID-19 pandemic. However,
further research is needed to confirm our findings and
to explore the potential mechanisms underlying the ob-
served associations.
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Abstract. Recent data reveal delayed pathological kidney changes occurring §-12
months post-moderate COVID-19, often detected for the first time. While severe
COVID-19 leads to interstitial and subsequent glomerular lesions, the predominant
changes in moderate cases remain elusive. This study aimed to investigate the potential
association between moderate COVID-19 and the manifestation of glomerulonephritis
(GN).

Methods. This cross-sectional study included 25 patients with stage 1-2 GN and a history
of moderate COVID- 19 8- 12 months before the onset of GN, 27 individuals without GN
who experienced COVID-19, and 20 healthy subjects without a history of COVID-19.
Transforming growth factor-p1 (TGF-B1) and vascular endothelial growth factor
(VEGE) levels in blood and urine were measured using enzyme-linked immunosorbent
assay. Cluster and classification data mining methods were utilized for these markers to
assess potential relationships between moderate COVID- 19 and GN manifestation.
Results. A significant increase in blood and urine TGF-f1 and VEGF levels was
found in GN patients with a history of moderate COVID-19 (p<0.05), while
elevated blood VEGF was observed in those without GN (p<0.05). Cluster
analysis affirmed the correlation, emphasizing that urinary TGF-S1 within
the range of 1.352 to 5.693 pg/ml and urinary VEGF < 214.12 pg/ml serve as
classification rules for predicting GN.

Conclusions. The cluster and classification analysis method for TGF-f1 and VEGF
levels can be utilized in clinical practice to predict the development of GN in the long-
term post-COVID period.

Keywords: glomerulonephritis, COVID- 19, transforming growth factor-B1(TGF-S1),
vascular endothelial growth factor (VEGE).
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JI.O. 3y6, B.B. I'opoan, B.T. Ky1auek

B3aemo3B’s130K Mixk noMipaum nepedirom COVID-19 Ta BincTpoueHum
PO3BUTKOM IJIOMepYJaoHePUTY: JaHi KJIACTEPHOIO AHATI3Y
piBaiB TGF-B1i VEGF
BykoBUHCBHKMIT AepKaBHUIT MeIUYHUI YHiBepcuTeT, YepHiBLi

Pestome. Ocmanni dani demoncmpyioms i0cmpoyueHi namoaoeiuHi 3MIHU HUPOK, SKI BUHUKaomMb yepe3 §-12 mi-
cauie nicas nepenecenoi COVID- 19, nasime y nayienmia 3 nomipuum nepebicom xeopoou. Y moii uac sk maxckuil nepebie
COVID- 19 npuzeéodums 00 iHmepcmuyiaibHo20 ma n00AAbUL020 YPANCEHHS KAYOOUKI8, NepeaajdcHi 3MiHU y NOMIPHUX 8U-
naokax 3asuuiaromscs Hegaogumumu. Lle docaidxcenns mano na memi docaioumu NOMeEHYIHHULL 36 430K MIXNC NOMIDHUM
nepebicom COVID- 19 i manichecmauiero enomepynonegppumy (I'H).

Memoou. Lle o0nomomenmue docaioxncents exarouano 25 nayienmie 3 I'H 1-2 cmaodii ma nepenecenum COVID-19
cepednboi msaxckocmi 8- 12 micauie momy, 27 ocib 6e3 I'H, axi nepenecau COVID-19, i 20 300posux oci6 6e3 COVID-19
6 anamuesi. Konuyenmpauyii mpancgopmyrouoeo ghaxmopa pocmy-£1 (TGF-£1) i paxkmopa pocmy endomenito cyoun
(VEGF) y kpoesi ma ceui suznauaiu 3a 00nomoeoro meepooghasnoeo imyHogepmeHmnozo ananizy. /lns oyinku nomeHyiii-
Hoeo 36°a3Ky mixc nepenecenum COVID-19 i T'H sukopucmosysaiu kaacmepHuii ma KAacu@ikayiiiHuil ananis 3a3Ha-
YeHUX Mapkepis.

Pezyaomamu. Y nayicumie 3 I'H ma nepenecenum cepeonvomsaxckum COVID-19 cnocmepiearocy 3uaune niosu-
wenns pienie TGF-£1i VEGF y kposi ma ceui (p<0,05), moodi sk nideuwenuii pisenv VEGF y kposi 6e3 I'H (p<0,05).
Knacmepnuii ananiz niomeepous xopensuiro, niokpecausuiu, wpo TGF-1y ceui 6 mexncax 6io 1,352 do 5,693 ne/ma i

VEGFy ceui < 214, 12 ne/ma cayacamso Kaacugikauitinumu npasusamu 04 npoeHoszysanus I'H.

Bucnoexu. Memoo kaacmeproeo ma kaacugikayiiinoeo ananizy ons TGF-£11 VEGF moxcna euxopucmogysamu
6 KAIHIYHIT npakmuyi 0 npoeno3ysants pozeumky I'H y éidoarenomy nockogionomy nepiooi.

Key words: eiomepynoneppum, COVID-19, mpancghopmyrouuii paxmop pocmy-B1 (TGF-B1), paxmop pocmy

endomeaniio cyoun (VEGF).

Introduction. Presently, it is established that the
COVID-19 virus exerts cytotoxic effects, directly dam-
aging the endothelium and tubular epithelium [1, 2].
Symptoms such as fever, vomiting, diarrhea, low blood
pressure, and shock contribute to renal hypoperfu-
sion, leading to acute kidney injury [1, 3]. Following
such a renal catastrophe, the progression of pathologi-
cal changes in the kidneys can be anticipated. Notably,
heightened COVID activity plays a detrimental role in
kidney damage, both through direct viral impact and
indirectly via compromised immune mechanisms and
cytokine storms [3, 4].

While the impact of severe COVID-19 on kidney
function has been extensively studied [1, 3], the long-
term effects of a moderate course of the disease on kid-
ney outcomes have not been as thoroughly investigated.
A meta-analysis of observational studies involving 6976
patients with COVID-19-associated acute kidney injury
and 5223 COVID-19 patients without acute kidney in-
jury found that patients with more comorbidities tend to
have a higher renal non-recovery rate after COVID-19

Lilia Zub
zubliliya7 @gmail.com

[5]. For COVID-19 patients without acute kidney in-
jury, a decrease in kidney function may occur during
long-term follow-up [5]. This suggests that moderate
COVID-19 can have a lasting impact on kidney health,
which may become apparent months after the initial
infection [5, 6]. The current understanding of the bur-
den of chronic kidney disease (CKD) that develops af-
ter COVID-19 is still limited, highlighting the need for
long-term follow-up and monitoring of patients who
have recovered from COVID-19, regardless of the se-
verity of their disease. In this context, the evaluation of
novel prognostic factors based on cytokine response,
such as transforming growth factor-beta 1 (TGF-B1)
and vascular endothelial growth factor (VEGF), may
provide valuable insights into the long-term kidney out-
comes in patients with moderate COVID-19.

TGF-p plays a crucial role in maintaining vascular
homeostasis and is involved in immune responses and
inflammation, particularly in the context of high IL-6
activity [7]. It can stimulate immune responses and drive
inflammation, contributing to tissue fibrosis. Increased
TGF-pB activity has been observed in COVID-19 pa-
tients, suggesting its potential role in disease progression
and severity [7, 8]. VEGF is essential for vascular en-
dothelial homeostasis and is present in numerous cells
and tissues [8]. It plays a critical role in endothelial cell
activation. Elevated levels of VEGF have been found in
severe COVID-19 patients, and it has been hypothesized
that high levels of VEGF are linked to a storm of blood
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clots in COVID-19 patients, which eventually leads
to disease severity [8, 9]. Therefore, the evaluation of
TGF-B1 and VEGF as prognostic factors could poten-
tially enhance our understanding of the long-term kidney
outcomes in patients with moderate COVID-19.

The objective of the study was to investigate the
potential association between moderate COVID-19
and the manifestation of GN.

Materials and Methods. This cross-sectional study
enrolled 25 patients diagnosed with stage 1-2 glomeru-
lonephritis (GN) who had a history of moderate CO-
VID-19 8-12 months prior to the onset of GN, 27 indi-
viduals who experienced COVID-19 without GN, and
20 healthy subjects with no history of COVID-19. The
study adhered to the Declaration of Helsinki, and writ-
ten informed consent was obtained from all participants.

Standard nephrological research methods, follow-
ing adapted clinical guidelines and a unified protocol,
were employed for patient evaluation.

TGF-B1 and VEGF levels in blood and urine were
analyzed using enzyme-linked immunosorbent as-
say with a Stat Fax-303 analyzer. These markers were
chosen based on previous studies demonstrating their
relevance in the early detection of progressive chronic
kidney disease (CKD).

To identify factors predicting the manifestation of
GN in patients with moderate COVID-19 8-12 months
ago, cluster and classification methods of Data Min-
ing were employed. Objects were clustered into three
groups based on the aforementioned sets of factors,
and the cluster data content was determined. The first
cluster represented healthy individuals without a history
of COVID-19, the second cluster represented patients
who had moderate COVID-19 8-12 months ago with-
out GN, and the third cluster represented patients with
chronic GN stage I-1I who had moderate COVID-19
8-12 months ago. This classification analysis aimed to
confirm the hypothesis and assess the significance of
the factors for diagnosing GN.

Possible relationships between moderate CO-
VID-19 and GN were explored using three different
clustering methods grounded in distinct mathemati-
cal theories: the classical k-means method, Kohonen
maps (neural networks), and fuzzy k-means (fuzzy
logic).

Results. The levels of VEGF and TGF-f1 in both
blood and urine were notably higher in patients with
GN who had experienced moderate COVID-19 8-12
months prior, in comparison to both individuals with-
out GN and the healthy control group (Table 1).

Table 1
Blood and urine VEGF levels in studied groups (M*SD, n)
Healthy with no history . . .
Indexes of COVID W‘g}‘:“zg?N b (cli‘:;;')c G
(n=20)
301£10.2* 378.2+11,7**
Blood VEGF (pg/ml) 182.2+11.3
p<0.05 p<0.001
Ui VEGF (pg/ml) 200.15+10.5 219.1£10.5 391.2+£10.4*
rina m .15+10.
v P& p>0.05 p<0.001
57.11x1.28 119.87+£2.55%*
Blood TGF-B1 (pg/ml) 53.23+3.82
p>0.05 p<0.001
i 1.60£0.02 4.82+0.07*"
Urinary 1.59:£0.08
TGF-BI (pg/ml) p>0.05 p<0.05
Notes: * — reliability in comparison with the group of healthy individuals
~ — reliability in comparison with the group without GN
The results of the cluster analysis showed the following distribution of patients (Table 2).
Table 2
Results of classification analysis by the neural network method
Groups of examined patients with real diagnoses
Classified
ACTUAL Healthy Without GN With GN Total
Healthy 20 20
Without GN 27 27
With GN 25 25
Total 20 27 25 72
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Continuation of Table 1

Kohonen map
Classified
ACTUAL Healthy Without GN With GN Total
Healthy 20 20
Without GN 22 22
With GN 30 30
Total 20 22 30 72
k-means (fuzzy clustering)
Classified
ACTUAL Healthy Without GN With GN Total
Healthy 20 20
Without GN 21 21
With GN 1 29 30
Total 20 22 29 72

All healthy patients were placed in a separate
cluster (cluster 0). We got the conclusions of all three
clustering methods. But there were differences in the
diagnosis of GN and the group without GN who had
COVID.

When constructing the Kohonen map, patients
diagnosed with GN were placed in a separate cluster
(cluster 2). Our patients without GN who had COVID
(27 people), according to the Kohonen maps, mostly
fell into cluster “1” (22 patients). Some of them (5 pa-
tients) were classified as belonging to cluster “2”. Thus,
these individuals should have signs of EVD, although
they have not been clinically diagnosed with EVD, but
are only known to have moderate COVID. This means
that such patients are at risk of developing GN. Such an
analysis suggests that moderate COVID may have signs
of a factor causing the manifestation of GN.

The results of clustering using k-means and fuzzy
clustering showed the same results of belonging to clus-
ters. However, the data from this method is slightly dif-
ferent from the previous methods. It is known that 27
people had moderate COVID, but they did not show
signs of GN, but 5 were assigned to cluster “2”. In the
second cluster, there is also a discrepancy — 1 patient is
assigned to cluster “17, i.e., patients without GN. This
indicates that the boundary between the GN and non-
GN (post COVID) clusters is somewhat blurred. This
gives us the right to believe, to some extent, that moder-
ate COVID can provoke the onset of GN. When ana-
lyzing the fuzzy clustering method, if for a new patient

u2=10.02

the following data were obtained: p0 = 0.95, ul =
0.08 - this correlates with cluster “0” by 95% and means
that the subject is healthy.

In the case of u2 = 0.41 — pu0 = 0.01, pl = 0.55,
this correlates with belonging to GN (cluster “2”), even
if the patient formally belongs to cluster “1”. It means
that in the future, this patient can be diagnosed with
GN.

The clustering methodology allows us to confirm
the link between moderate COVID and GN. However,
this does not mean that this methodology determines
the rules for correlating new patients and assigning them
to certain clusters. This makes it impossible to conduct
preliminary diagnostics without the introduction of
information systems in which these clustering meth-
ods are programmed. Based on this, these rules can be
constructed in the form of “decision trees” that can be
obtained by means of classification analysis by neural
networks. “Decision trees represent rules in a hierarchi-
cal structure that are sequential, where each object cor-
responds to only one node that provides a solution. For
this purpose, we used the CART (Classification and Re-
gression Tree) method. The CART method is an algo-
rithm for building a binary decision tree (dichotomous
classification model). In this algorithm, each node of
the decision tree has two descendants. The rule formed
in the node, according to each step of the tree construc-
tion, divides the given set of examples into two parts:
the RIGHT descendant — the part in which the rule is
executed and the LEFT descendant — the part in which
the rule is not executed. To select the optimal rule, the
partitioning quality evaluation function is used. Thus,
neural networks implement this method.

The “input” parameters are the same factors, and
the “output” is the cluster number. Thus, to establish
the rules, we conducted a classification analysis for
three output fields: the actual diagnosis, the cluster ac-
cording to Kohonen maps, and the cluster according to
k-means (fuzzy clustering). Table 3 shows that in the
first 2 cases, the neural network can fully classify the
subject’s belonging to a particular cluster. In the case
of fuzzy clustering, we see only one error of the neural
network (assignment of a patient with GN to the first
cluster).

With a notable level of accuracy in the results, it
becomes feasible to construct a “decision tree” that
elucidates the significance of factors in the diagnostic
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process. In the case of classifying actual diagnoses, the
pivotal factor is identified as Urinary TGF-$1. The de-

tailed representation of this “decision tree” is provided
in Table 3.

Table 3

«The decision tree»
Diagnosis Urinary TGF-$1, pg/ml
Healthy Urinary TGF-B1 <1,351
Without GN Urinary TGF-1 < 1,351
With GN 1,352< Urinary TGF-B1 < 5,693

After clustering using the Kohonen mapping method, the following classification rules were obtained

Table 4

(Table 4).
The classification rules

Diagnosis Urinary TGF-B1, pg/ml, Urinary VEGE pg/ml, Blood VEGE pg/ml
Healthy Urinary TGF-B1 <1,351
Without GN 185,721 < Blood VEGF < 310,932

Urinary TGF-B1 <1,351

Urinary VEGF < 214,119
With GN Urinary VEGF n< 214,119

1,352< Urinary TGF-B1 <5,693

Key indicators of significance include Urinary
TGF-B1, Urinary VEGF, and Blood VEGF. Notably,
the criteria for characterizing a healthy patient remain
consistent, with the distinction being evident in Blood

VEGEF. The application of fuzzy clustering yields a so-
lution that deviates from previous approaches, as de-
picted in Table 5.

Table 5

Fuzzy clustering
Diagnosis Urinary TGF-1, pg/ml, Urinary VEGE, pg/ml
Healthy Urinary TGF-B1 <1,351
Without GN 205,111<Urinary VEGF < 214,119
Urinary TGF-f1 <1,351
With GN Urinary VEGF > 214,119
1,352< Urinary TGF-B1 <5,693

The primary determinant defining a patient’s in-
clusion in the healthy cluster is urinary TGF-B1, with
the threshold value remaining consistent. In contrast,
the factor dictating the manifestation of glomerulone-
phritis is urinary VEGF.

Discussion. The worldwide COVID-19 pandemic
has significantly influenced global health, highlighting
the virus’s impact on multiple organs [2, 4, 10]. Re-
cent evidence indicates a variety of renal complications
linked to the infection. The intricate relationship be-
tween COVID-19 and renal function is multifaceted,
encompassing direct viral invasion, immune-mediated
responses, and systemic effects on endothelial cells [3,
6, 11]. TGF-B1 and VEGF, recognized regulators of
immune response and vascular function, respectively,
are implicated in the pathophysiology of both COV-
ID-19 and GN [8, 9].

TGF-B1 and VEGF are both implicated in the
pathogenesis of severe COVID-19 [8, 9]. TGF-pl
is known to influence immune cells’ development,
differentiation, tolerance induction, and homeosta-
sis. Elevated levels of TGF-B1 have been reported in
COVID-19 patients, suggesting a potential link between
the virus and fibrotic processes [7, 8]. VEGF, on the
other hand, is known to promote endothelial cell pro-
liferation, survival, migration, and permeability [12].

Our findings revealed a significant increase in blood
and urine levels of TGF-B1 and VEGF in patients with
GN who had a history of moderate COVID-19, com-
pared to those who had moderate COVID-19 but did
not develop GN. The study utilized cluster and classifi-
cation data mining methods to understand the relation-
ship between moderate COVID-19 and GN manifesta-
tion. The identified key indicators (Urinary TGF-B1,
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Urinary VEGF, and Blood VEGF) contributed to the
characterization of clusters, distinguishing healthy in-
dividuals, those with moderate COVID-19 but without
GN, and those with post-moderate COVID-19 GN.
The threshold values for urinary TGF-B1 remained
consistent across clusters defining healthy individuals,
while urinary VEGF was the factor primarily influenc-
ing the manifestation of GN. These findings are con-
sistent with other studies that have shown kidney dam-
age is common in COVID-19 patients, ranging from
proteinuria, hematuria to acute kidney injury requiring
kidney replacement therapy [2, 6]. Elevated concentra-
tions of pro-fibrotic and inflammatory markers are con-
sistent with research findings that indicate COVID-19
can induce profibrotic and inflammatory responses
persisting for months and even years after the onset of
infection [8, 13, 14].

While the study encompassed a diverse cohort,
several limitations should be acknowledged. The cross-
sectional nature and small sample size of our study lim-
its the ability to establish causal relationships between
COVID-19, TGF-B1, VEGF, and the manifestation of
GN. Larger, multicenter studies are warranted to vali-
date and extend our observations, ensuring robustness
and generalizability. Furthermore, our study focused
on a specific timeframe of 8-12 months post-moderate
COVID-19. Longer-term follow-up assessments could
provide a more comprehensive understanding of the
trajectory of renal changes and their persistence over
time. A more extended observational period would be
particularly valuable in capturing delayed or progressive
renal manifestations. The use of cluster and classifica-
tion data mining methods provided a nuanced under-
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Abstract. Xerosis, characterized by dry skin, is a frequent manifestation in patients undergoing
maintenance hemodialysis. Understanding the prevalence of xerosis in this population and exploring
its associations with various clinical and laboratory parameters is crucial for comprehensive patient
care. The present study aimed to estimate the prevalence of xerosis in patients undergoing maintenance
hemodialysis and to investigate the association between xerosis and various clinical and laboratory
parameters, with a specific focus on serum copeptin as a surrogate for antidiuretic hormone.

Methods. This cross-sectional observational study was conducted at the Hemodialysis Clinic of the
Basrah Nephrology and Transplantation Center from March 1, 2022, to September 1, 2022. The
prevalence of xerosis and its correlation with clinical characteristics and serum copeptin status were
analyzed.

Results. The study findings indicate that among the 48 patients undergoing maintenance hemodialysis,
with an average age of 59.8 £ 8.8 years, 60.4% presented with xerosis. Serum copeptin levels,
measuring 3.8 = 2ng/mL, showed a significant association with diuretic usage and serum parathyroid
hormone (PTH) (p < 0.001 and p = 0.031, respectively). Notably, no correlations were observed with
other demographic or laboratory parameters, despite the tendency of serum copeptin levels to be higher
in females and patients with low serum albumin and PTH concentrations.
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3axpa Txacim!, Xaiinep Anenan?

Ypemiunmii Kcepo3 cepel Nami€HTIB, SKi JIKYIOTbCS METOI0M reMoaiami3y:
NOIIMPEHICTh TA acoiamis 3 KJIiHIYHUMH Ta JJA00PATOPHUMH MapKepaMH

IKadenpa MeauIMHy, BinaiieHH I1epMAaTOJIOTil, MEAMYHUI Konemx, yHiBepcuteT bacpu, bacpa, Ipak
2Kadenpa MeIULUHU, BigaiieHHs HedpoJorii, MeaMYHU Koenx, YHiBepcuret bacpu, bacpa, Ipak

Pestome. Kcepos, wo xapaxmepuszyemocs cyxicmioo WKipu, € 4acmum nposeom y NAuieHmise, AKi AiKylomscs
memodom eemodianizy. Po3yminns nowupernocmi Kceposy 6 uill NOnyAayii X6opux ma eUG4eHHsl 1020 36 3Ky 3 PI3HUMU
KAIHIMHUMU Ma 1a00pamopHUMU MAPKePpaMu MA€ BUDILUALbHE 3HAYEHHS 015 KOMNACKCHO20 AIKY8anHs nayicumis. Me-
UOK Ub020 00CAI0NCEHHS 0YA0 OYIHUMU NOWUDPEHICMb KCepo3y Y NAUiEHmMI8, AKi AIKYyIombcs eemodianrizom ma docaioumu
36 430K MIdC KCepo30M ma Pi3HUMU KAIHIMHUMU Ma Aa60pamopHuMu napamempamit, RPUOINSIOUU Y8azy CUpO8AMK080MY
KOnenmumty, siK cypoeamy aHmuoiypemutHo2o 20pMOHY.

Memodu. Ile odnomomenmue obcepsauiiine 0ocaioxncerHst Npogedero 6 Kainiui eemodianizy Ilenmpy negponoeii
ma mpaucnaanmauii bacpu 3 1 6epezusn 2022 p. no 1 eepecns 2022 p. I[Ipoananizoeano nowupeHicmes Kcepo3y ma iioeo
acouiayiro 3 KAIHIYHUMU XAPAKMEPUCMUKAMU Ma CIMAmMycom KONenmumy 8 cuposamui Kposi.

Pezynvmamu. Pezyabmamu docaioxcenus npodemoncmpysan, uio ceped 48 o6cmedicenux nayicumies, i3 cepeoHim
gikom 59,8 = 8,8 pokis, y 60,4% Odiacnocmosano kcepos. Pigenv konenmuny 6 cuposamuyi Kpogi, axuii cmanosug 3,8
2 He/MA, NPOOEMOHCMPYEA8 3HAUHULL 368 30K i3 3ACMOCYBAHHAM 0iypemuKie ma KOHUeHmpauicro napamupeoionozo op-
mony (II'TT) cuposamru (p < 0,001 i p = 0,031, 6idnogiono). Inuii doncoxcysani demoepaghiuni i rabopamopri mapkepu
He 0yau acoyiliosati 3 KCepo3om ma KONenmuHOM CUPOBAKU, X04a KOHUEHMPAUis KONenmuHy Mania cXuabHicmos 0o nio-

BUUECHHSL Y JICIHOK MA NAYIEHMIB 3 HU3bKUMU KOHUEHMPAYiaMu cupogamrogoeo arvoyminy ma I1TT.
Bucnoexu. Takum uunom, nowupenicmos Kceposy y HauLill K02opmi Xeopux, AKI AIKY8aaUch Memooom eemodianizy,
ckaana 'y 60,4%. Kcepos mas nozumusnuii kopeasyitinuil 36 130k i3 3acmocysanuam oiypemuxie ma pienem ITI cupo-

8amku Kposi.

KimouoBi ciioBa: eemodianis, kcepos, konenmuH, nouwupericms.

Introduction. Xerosis is common in patients on
maintenance hemodialysis (MHD) [1, 2]. The esti-
mated prevalence of xerosis in this patient population is
between 50% and 85% and 30-40% in dialysis-indepen-
dent patients [3, 4]. It is characterized by widespread
distribution with marked involvement of the legs, back,
chest, and hands, which differs from the common cause
of xerosis where the distribution is more on the exten-
sor surfaces of lower limbs [5]. Uremic xerosis is caused
by skin dehydration due to atrophy and decreased sweat
and sebaceous glands [6—9]. Low stratum corneum hy-
dration was evident experimentally in patients on main-
tenance hemodialysis [10]. Histological skin findings
include mast cell infiltration, elastin fragmentation,
hyperpigmentation, hyperkeratosis, and epidermal at-
rophy [11]. Skin dehydration due to fluid shift during
hemodialysis sessions and impaired skin perfusion had
been implicated as a cause of xerosis [12]. The altered
metabolism of vitamin A may also be a contributing fac-
tor [13]. Disturbances in the pH of the stratum corne-
um have also been implicated as a cause of xerosis [14].

Hayder Aledan
hayder.aledan@uobasrah.edu.iq

Antidiuretic hormone (ADH) plays a crucial role
in regulating body water content. The likely cause of
uremic xerosis is skin dehydration, possibly linked to
body water content and, consequently, ADH levels.
Copeptin serves as a reliable surrogate for ADH mea-
surement, offering advantages such as increased stabili-
ty and ease of laboratory assessment compared to ADH.

This study aimed to determine the prevalence of
xerosis in individuals undergoing maintenance he-
modialysis. Additionally, the investigation focused on
examining the association between serum ADH levels
(measured through serum copeptin due to challenges in
direct ADH measurement) and various laboratory pa-
rameters in relation to xerosis among these patients.

Patients and Methods. This was a cross-sectional
observational study of 48 patients with end-stage kid-
ney disease (ESKD) maintenance hemodialysis who
were seen in the hemodialysis clinic at Basrah Nephrol-
ogy and Transplantation Center from March 1, 2022,
to September 1, 2022. The study was approved by the
ethical committee of the University of Basrah and the
Iraqi Ministry of Health, and the study was carried out
following the Helsinki Declaration Principles.

Inclusion criteria were patients with end-stage kid-
ney disease on maintenance hemodialysis whose ages
were more than 18 years and were taken randomly (24
patients from the morning shift and 24 patients from
the afternoon shift). The total number of patients at
our center was 270 so we thought that 48 patients were
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representative of them. The selection of the study pa-
tients was a random alternate selection between chair
and chair and was similar to morning and night shifts.

Patients with dialysis-independent chronic kidney
disease and patients on peritoneal dialysis were exclud-
ed from the study.

Patients’” demographics including age, gender,
body mass index (BMI) and comorbidities such as hy-
pertension, diabetes, and viral hepatitis status were doc-
umented. A nephrological examination was performed,
looking for the type of vascular access, whether central
venous catheter or arteriovenous fistula.

An expert specialist dermatologist who has worked
as a senior dermatologist at Al-Sader Teaching Hospi-
tal since 2009 performed a dermatological exam looking
for the presence or absence of xerosis. The signs of xe-
rosis including the presence of scales, erythema, rough-
ness, and/or cracks were noted. As the study didn’t test
the grading or severity of xerosis and only assessed the
presence or absence of xerosis, no scoring system for
grading of xerosis was used.

Blood investigations included complete blood
count, serum creatinine, serum uric acid, serum albu-
min, liver transaminases, serum alkaline phosphatase,
serum parathyroid hormone, and serum copeptin which
was documented. The measurement of copeptin is an
effective surrogate for the measurement of ADH. The
advantages of testing for copeptin over ADH are that it
is more stable and easier to measure in the lab.

The assay procedure includes the preparation of all
reagents, samples, and standards, then adding 100 puL

(microliter) anti-copeptin to each, incubating for 1.5
hours at room temperature or overnight at 4 degrees
Celsius. Adding 100 pL standard or sample to each
well, incubating for 2.5 hours at room temperature or
overnight at 4 degrees Celsius. Adding 100 puL prepared
Streptavidin solution and incubating for 45 minutes at
room temperature. Adding 100 uL TMP One-Step Sub-
strate Reagent to each well, incubating for 30 minutes
at room temperature. Finally, add 50 uL Stop Solution
to each well and read at 450 nm immediately. The ma-
chine used for analysis and output of the results is the
BioTek 800 TS Absorbance Reader, which is manufac-
tured in the United States.

Statistical analyses were performed with SPSS ver-
sion 29. Normally distributed continuous variables were
expressed as means and standard deviations (M = SD),
whereas skewed continuous variables were represented
by medians and interquartile ranges [Me (Q25-Q75)].
Noncontinuous variables were presented as numbers
and percentages. The correlation of xerosis with clinical
characteristics and serum copeptin status was analyzed
using the Pearson chi-square test. A p-value of < 0.05
was considered statistically significant.

Results. The study comprised 48 patients undergo-
ing maintenance hemodialysis, with an average age of
59.8 £ 8.8 years, and males constituting 58.3% of the
participants. The mean BMI was 25.6 + 5.4, and 68%
had hypertension, while 32% had diabetes mellitus. Ta-
ble 1 provides a summary of the baseline characteristics
of the study cohort.

Table 1
Baseline clinical and laboratory characteristics of the study cohort
Characteristics Overall cohort (n=48)
Age (years) 59.8 8.8
Male sex, n (%) 28 (58.3)
Body mass index (BMI), kg/m?2 25654
Hypertension, n (%) 32 (66.7)
Diabetes mellitus, n (%) 16 (33.3)
Arteriovenous fistula (AVF), n (%) 45 (93.8)
Xerosis, n (%) 29 (60.4)
Serum copeptin, ng/mL 3.82.0
Hemoglobin, g/dL 10.7 1.7
WBC (White Blood Cell) count per mL3 6584 2381
Platelet count per pL 190.744 80.297
Serum albumin, g/dL 40.5
Serum creatinine mg/dL 9.4(4.24,16.4)
Serum uric acid, mg/dL 71.3
Serum alanine transferase (ALT), U/L 10.3 (1.67, 129.8)
Serum aspartate transferase (AST), U/L 12.8 (1.9, 130)
Serum alkaline phosphatase (ALP), U/L 123 (45.23, 235.5)
Serum parathyroid hormone (PTH), pg/mL 325(73.4, 1263)
Viral hepatitis status (negative) 32 (66.7)

Values are expressed as mean SD, median (interquartile ranges), and n (%).
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As presented in Table 1, 29 (60.4%) of examined patients were presented with xerosis. Table 2 outlines the
association between xerosis status and various clinical and laboratory characteristics.

Table 2
Association of xerosis with clinical characteristics and serum copeptin status
Characteristics Patients with Patients without p-value
xerosis (n=29) xerosis (n=19)
Age (years) Young (15-47 yrs) 0 3 (15.8) 0.065
Middle age (48-63 yrs) 18 (62.1) 8 (42.1)
Elderly > 64 yrs 11(37.9) 8 (42.1)
Body Mass Index (BMI), n (%) Normal 26 (89.7) 16 (84.2) 0.577
Obese 3(10.2) 3(15.8)
Sex, n (%) Male 15 (51.7) 13 (68.4) 0.251
Female 14 (48.3) 6 (31.6)
Hypertension, n (%) 19 (65.5) 13 (68.4) 0.835
Diabetes mellitus, n (%) 10 (34.5) 6 (31.6) 0.835
Diuretics, n (%) Use 25 (86.2) 3(15.8) <0.001
No use 4 (13.8) 16 (84.2)
Viral hepatitis status, n (%) Negative 20 (74.1) 12 (70.6) 0.800
Positive 7(25.9) 5(29.4)
Hemoglobin status, n (%) Anemia <11 g/dL 22 (75.9) 10 (52.6) 0.248
Target 11-12 g/dL 3(10.3) 4 (21.1)
High >12 4 (13.8) 5(26.3)
Creatinine status, n (%) Below 10 g/dL. 15 (51.7) 13 (68.4) 0.251
Above 10 g/dL 14 (48.3) 6 (31.6)
Albumin status, n (%) Below <4 g/dL 14 (48.3) 10 (52.6) 0.786
Above >4 g/dL 15 (51.7) 9 (47.4)
Uric acid status, n (%) Below 7 mg/dL 16 (55.2) 11 (57.9) 0.853
Above 7 mg/dL 13 (44.8) 8 (42.1)
Alanine transferase (ALT) Below 40 U/L 28 (96.60 18 (94.7) 0.758
status, n (%) Above 40 1U/L 1 (3.4) 1(5.3)
Alkaline phosphatase (ALP) Below 150 U/L 18 (62.1) 10 (52.6) 0.517
status, n (%) Above 150 U/L 11 (37.9) 9 (47.4)
Parathyroid hormone (PTH) Below 150 pg/mL 0 (0.00) 4(21.1) 0.031
status, n (%) Between 150-300 pg/mL 8 (27.6) 3(15.8)
Above 300 pg/mL 21 (72.4) 12 (63.2)
Copeptin status, n (%) Low 0(0.0) 1(5.3) 0.433
Normal 6(20.7) 3(15.8)
High 23 (79.3) 15 (78.9)

No statistically significant correlations were ob-
served between age, BMI, gender, viral hepatitis status,

and all laboratory tests, including the

primary focus of

the study, serum copeptin, except for serum PTH and

diuretic use.

Figure 1 illustrates that there were no positive cor-
relations between serum copeptin and patients’ ages,
BMI, serum creatinine, and hemoglobin concentra-

tions.
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Fig. 1. Correlation between serum copeptin and age, BMI, hemoglobin, and serum creatinine concentrations.

While there was a tendency for serum copeptin
concentrations to be elevated in females, as well as in
patients with low serum albumin and PTH levels, and
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high uric acid levels, these differences did not reach sta-
tistical significance (Fig. 2).
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Fig. 2. Serum copeptin concentrations stratified by albumin, uric acid, and PTH levels.

Discussion. In the current study, the observed
prevalence of xerosis at 60.4% is consistent with the
findings of studies conducted by Szepictowski et al,
Balaskas et al, and Young et al [15—18]. However, it is
lower than the prevalence reported in other investiga-

tions [19—27] and higher than that reported in addi-
tional studies [28—35]. The lower prevalence of xerosis
in our study, compared to many others, could be at-
tributed to the reduced likelihood of xerosis during the
summer, which corresponds to the period of our data
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collection [36]. The statistically significant high preva-
lence of xerosis among high-dose diuretic users may be
explained by causing skin dryness and decreased water
content; this finding is consistent with studies by Tsu-
kahara K et al [37]. Forty-three and a half of patients
with xerosis have diabetes which is lower than a study by
Morton et al. with 64.3% [36]. This may be attributed to
the lower prevalence of diabetes mellitus in our study.

To our knowledge, there is no study on the cor-
relation of xerosis with laboratory parameters such as
hemoglobin, serum creatinine, serum albumin, serum
uric acid, serum ALT, ALP, PTH, and serum copeptin.
All of these parameters, except PTH, showed no corre-
lation with xerosis. High serum copeptin has the high-
est percentage among patients with and without xerosis.
This finding agrees with a study by Jae Seok et al. which
showed that serum copeptin is higher before hemodi-
alysis and has a positive correlation with pre-dialysis
body fluid volume and decreases during hemodialysis in
relation to plasma volume and osmolality changes [38].
Also, high serum copeptin in patients on maintenance
hemodialysis may be attributed to a high prevalence of
LV dysfunction in those populations [38]. In our study,
no correlation between serum copeptin and age, gen-
der, BMI, and laboratory parameters such as serum
creatinine, serum uric acid, serum albumin, hemoglo-
bin, and serum PTH was found. This is in contrast to a
study by Tenderenda-Banasiuk et al., which showed a
positive correlation between serum copeptin and these
parameters [39]. Inconsistencies between this study’s
results and findings from previous research, particularly
regarding correlations with serum copeptin, highlight
the need for further investigation and potential factors
contributing to these discrepancies.

Our study is subject to several limitations that war-
rant acknowledgment. Firstly, it adopted a cross-sec-
tional observational design conducted at a single center,
featuring a relatively small sample size. The inherent
nature of cross-sectional studies restricts the establish-
ment of causal relationships, despite the identification
of associations between xerosis and certain factors.

References:

Generalizing our findings to a broader population ne-
cessitates careful consideration of potential center-
specific influences on xerosis prevalence and its cor-
relations. Furthermore, the study primarily focused on
common laboratory parameters, omitting exploration
of additional factors that might impact xerosis, includ-
ing specific skincare practices, environmental expo-
sures, or socioeconomic factors. Notably, confounding
factors influencing serum copeptin levels, such as left
ventricular function status, volume, and osmolality sta-
tuses, were not systematically assessed. The omission of
measurements related to plasma volume, even through
surrogate parameters like plasma renin and aldosterone,
as well as osmolality status, represents another limita-
tion. Future studies addressing these aspects can con-
tribute to a more comprehensive understanding of xe-
rosis in patients undergoing maintenance hemodialysis,
thereby enhancing the robustness and applicability of
research findings.

Conclusions. Xerosis is a common manifestation
among patients on maintenance hemodialysis. There
were no correlations of xerosis with serum copeptin as a
surrogate marker of water status. Nevertheless, a positive
correlation was identified with the use of diuretics and
serum PTH, underscoring the necessity for additional
exploration and management of these associated factors.
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Abstract. Patients with coronavirus disease often experience kidney impairment, leading to
disruptions in electrolyte balance, reduced quality of life, and implications for disease prognosis.
This necessitates continuous exploration of new treatment strategies. Our study aimed to assess
kidney function, electrolyte homeostasis, and quality of life in COVID-19-related kidney
damage, exploring the effectiveness of L-carnitine in the post-COVID- 19 period.

Methods. This single-center prospective study involved 50 patients with impaired kidney
Sunction (GFR <90 >45 ml/min/1.73 m?) three to six months after COVID-19. The average
patient age was 60.4 (42.0; 68.0) years, with a gender distribution of 50% women and 50% men.
Patients were categorized based on oxygen therapy requirements during the acute COVID-19
phase. Additionally, a blind division into subgroups with and without L-carnitine assessed its
clinical effectiveness.

Results. The study revealed a higher occurrence of hyponatremia (p<0.001) and hypokalemia
(p<0.001) in the group with severe COVID-19 and oxygen therapy. A direct correlation was
established between sodium and potassium levels and blood saturation indicators during
COVID-19 (r=0.57, p<0.05 and r=0.47, p<0.05, respectively). The addition of L-carnitine
resulted in significantly reduced serum urea and creatinine levels and increased glomerular
filtration rate (GFR). Patients with impaired kidney function post-COVID-19 exhibited
reduced quality of life in both observation groups according to SF-36 indicators. However, those
receiving L-carnitine experienced a notable improvement in quality of life by the study’s end.
Conclusions. The severity of the acute COVID- 19 phase with oxygen therapy correlated directly
with post-COVID hyponatremia and hypokalemia, accompanied by lower quality of life.
L-carnitine administration (2g per day) post-COVID in patients with kidney damage led to
enhanced kidney function (increased GFR and improved nitrogen metabolism) and improved
quality of life indicators.

Key words: coronavirus disease, hyponatremia, hypokalemia, quality of life, L-carnitine,
kidney damage.
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O.B. Kyp#ra, €.0. ®pososa

Ounjinka ¢yHKii HUPOK, €JEKTPOJITHOrO roMeocTasy Ta IKOCTi JKUTTS
niciag COVID-19: edexTuBHicTb 3acTOCYBaHHA L-KapHiTHHY

JIHINpPOBCHKUA AepKaBHUIA MEAUYHUI YHiBepcuTeT, JIHinpo, YkpaiHa

Pestome. [lopywenns ¢yuxuii nupok nics ingixysanns COVID-19 mooce npuzeecmu 0o po3sumky oucéarancy
eAeKmpPOoNIMHO20 20Me0CMAsy, NO2IPUIEHHIO SKOCMI JCUMMS X80PUX, BNAUBAE HA NPOSHO3 3AX80PIOBAHHS, W0 NOMpedye
nocmiiiH020 NOULYKY HOBUX cIpameziii ma HanpsamKie Aikysanns. Memoro pobomu 6yn0 oyiHumu (YHKYioHaNbHUL CMAaH
HUPOK, 20Meocmas eAeKkmponimie ma ioeo pe2yaayito, AKIiCmo JCUmms y X0pux 3 YPalceHHAM HUPOK 8HACAIO0K nepeHe-
cenoi COVID- 19 i egpexmusnicms L-kapuimury 6 nocmrkogionomy nepiooi.

Memoou. Ilposedeno odHouenmpose npocexmuene docaioycents 3a yacmi 50 nauienmie 3 nOpyuieHHAM QYHKUYIT
Hupok (ITK® <90>45 ma/xe/1.73 m?) nicas koponasipycroi xeopobu (uepes 3-6 micauie nicas COVID-19). Cepeoniii
8iK xeopux — 60.4 (42.0; 68.0). Cmamo: xcinku — 25 (50%); uonosiku — 25 (50%). Xeopux 6ya0 posnodiiseno va 2
2pynu 3a1elCcHO 8i0 nompebu 6 okcueeHomepanii nid uac aikysanusa eocmpoeo nepiody COVID-19. Jlns oyinku KainiuHOTP
ehexmuenocmi L-kapuimuny xeopux 0060x epyn 000amxo8o 6y10 po3noodilieHo CAinUM MemoooM Ha nidepynu 3 dooam-
Kosum npusHaveHHAMm L-kapnimuny ma 6e3 npusnauents L-KapHimuHy.

Pezyabmamu. 3a pezysomamamu docaidxncenns, 6 1-ii epyni docmogipHo yacmiuie 8U3HAYAAACH 2INOHAMPIEMIs
(p<0,001) ma einokaniemisn (p<0,001). Bcmanoerenuii npsamuili KopeaayiliHuil 36 430K Mixc PIGHAMU HAMPIIO | KANil0
ma nokasHukamu camypauii kpoei nio uac compoeo nepiody COVID-19 (r=0,57, p<0,05 ma r=0,47, p<0,05 8ionogio-
Ho). 3acmocyeanns L-kapuimuHy cnpusno 00CMoGipHOMY 3HUNCEHHIO PIGHI8 Ce408UHU [ KPeAMUHIHY CUPOBAMKU KPOGi
ma nidsuwernro piens IITKD. Sxicmv ncumms xeopux 3 nopyuwenHsam Qyuxuyii Hupok, axi nepenecau COVID-19 3a
binvicmio nokasuuxie SF-36 6yna 3uuncena ¢ 060x epynax cnocmepedcents. Y xeopux, saxi 000amkoeo ompumyeanu
L-kapuimun Hanpukinyi docaioxcenHs 00cmogipHo ni0BUUUAUCA NOKA3HUKU SKOCMI JCUMMSL.

Bucnosku. Taxckicmb eocmpoeo nepiody COVID-19 3 nompeboro okcueenomepanii acouito8anocs 3 po3eumKom
2inoHampiemii ma einokaniemii y nocmkogionomy nepiodi ma xapakmepusyeanocs HUNCHUMU NOKAZHUKAMU SKOCMI
acumms. Buxopucmarus 6 nocmiogionomy nepiodi L-kapuimuny 2 e Ha 000y y X60pUX 3 YULKOONCEHHAM HUPOK CHPUSAO
NOKpauerHo QyHKUIOHAAbHO20 cmaHy HUpok (36inbuiennto IIIKD ma nokpawentro azomucmozo 00MIiHy) ma nOKAa3Hu-

Kig aKocmi Jcumms.

KmouoBi cinoBa: ropownasipycrna xeopoba, einonampiemis, 2inokaniemis, axicmo ycumms, L-xapuimun, ypa-

HCEeHHA HUPOK.

Beryn. [Ilanmemiss KopoHaBipyCcHOI XBOpoOu
(COVID-19), saka KpokyBaja IJIaHETOIO BIIPOIOBX
OCTaHHIX 3-X POKiB cTaja MIPUYNHOIO MiJIbIIOHIB cMep-
TeiA MO BCbOMY CBiTy, cOpMsiia PO3BUTKY abo mpo-
IrpecyBaHHIO BaXXKMX HeiH(MEeKUiHHUX XpPOHIUHMX 3a-
XBoploBaHb (imemMiuHoOi xBopodu cepis (IXC), apre-
pianpHOi rinepreHsii (Al'), mykposoro miabery (L),
XPOHIYHMX 3aXBOPIOBaHb HUPOK, HEBPOJIOTIYHUX 3a-
XBOpIOBaHb Ta iHIIMX) ¥ IOCi Ma€ MOTYXHUI BILJINB
Ha CUCTEMU OXOPOHU 370poB’sa KpaiH csitTy [1]. B 6a-
raTbOX AOCJIIKEHHSIX OyJIO IPOJEeMOHCTPOBAHO, 11O
mpu COVID-19, okpiM nuxajipHOi CHCTEMH, XBOpPOOa
TaKOX Bpaka€ HEPBOBY CHUCTEMY, CEPLIEBO-CYIUHHY
cucTeMy, IUTyHKOBO-KuIkoBuid TpakT (IIIKT) Ta ce-
4OCTaTeBY CUCTEMY 3 YpaKeHHAM HUPOK [2].

€srenisa @poosa
dr.frolova81@gmail.com

JI1s1 NpOHUKHEHHS B KJIITUHY BipyC BUKOPUCTO-
BYE CITaliKOBMI1 OIJIOK, IKUT 3B’ SI3YETHCS 3 PELIETITOPOM
aHTioTeH3MHIIepeTBOpIoloYoro depmenty 2 (AIID2)
[3]. SARS-CoV-2 MoXe CIIpUYMHUATHA YpaxXeHHS HU-
POK, O6e3rmocepeIHbO BINIMBAIOYM Ha HUPKOBY TKAHM-
HY, ocKinbku penenTtop AITM2 excripecyoThCst Ha MO-
JIOLMTAX i emiTesliaJlbHUX KJIiTUHAX KaHaJbliB Y HUP-
Kax [4]. YMOBHO MOXHa PO3IOAUIATHA BCi ypaxXeHHS
HUPOK Ha TJIi KOPOHaBipyCHOI XBOPOOU Ha JBi BEIUKI
rpynu. [lepmia — ypaxkenHs BHaciimok COVID-19,
SIK TOCTPOI pecnipaTopHoOi BipycHOI iH(eKIil — KOBim-
Hedponarid. Jpyra rpyna — ycKinagHeHHS, sIKi BUHU-
KaloTh Mif Yac JIiKyBaHHSI HUPOK — TOCTpE YpakKeHHSsI
HUPOK, sIKe HaliyacTillle BAHUKAE Ha TJIi iCHYIOUUX 3a-
XBOPIOBaHb HUPOK. 3a JTaHUMM aMEePUKaHCHKUX aBTO-
piB, KOXHa TpeTs JoauHa, 1o xpopina Ha COVID-19
B YMOBaX CTallioHapy, B pe3yjbTaTi Maja ypaxKeHHs
Hupok [5]. ¥ xBopux Ha COVID-19 Haitvacrilie BU-
SIBJISIIOTh HACTYMHI ypaXeHHsI HUPOK: MPOTEIHYpis,
reMarypisi Ta 3HMXEHHS IIBUAKOCTI KJIYOOUKOBOI
dinprpanii (IIK®) [6]. OnHiero 3 BaroMux GyHKIIii
HMPOK Yy OpraHi3Mmi JIOAMHU € KOHTPOJb OajlaHCy pi-
OIUHM Ta eJeKTpojitiB. [lopymeHHsT pyHKIII HUPOK
Ha TJIi KOPOHABIPYyCHOI XBOPOOM MOXKE IMPU3BECTU 10
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PO3BUTKY IUcOaNaHCy PiAMHU Ta eJeKTPOJIiTiB (Haii-
MOIIMPEHIIITUM TUTIOM € TilTOHATPIEMisI, TiTOKaTieMist/
rinepkaniemis, rimoxiopemist) [7], 10 CympoOBOIXKY-
€TbCSl MiABUILIEHUM PU3UKOM CMEPTHOCTI y TocmiTa-
Jli3oBaHUX mNaulieHTiB. [IpaBUIbHUIA €1EKTPOJITHUN
OanaHC HEOOXiTHWI 1 perysiiii GyHKILil opraHi3My
Ta MiATPUMKHU 300poB’s. HaBiTh HaliMeHIlle BiAXUJIEeH-
HS Bill cepeqHbOl KOHILIEHTpAllii eJeKTPOJIiTiB MOXe
MiABUIIMTUA PpU3UK cMepTi. [inokaniemis y XxBopux Ha
COVID-19, moxe 3arocTpuTu nepedir roctporo pec-
nipatopHoro auctpec-curapomy (I'PAC) i 36inbmmut
pU3UK CepleBO-CyIMHHUX ycKnanHeHb [7]. ¥ mochi-
mxeHHi B Kutai 6y10 mokaszaHo, 1110 TinokaljlieMisi Mae
BUCOKY omupeHicth y nauieHtiB 3 COVID-19, iicHye
MPSIMUIA 3B’SI30K MiX CTyMEHEeM TiMOKaTieEMii Ta TIXK-
kictio COVID-19 [8]. TinonarpieMist/rinepHaTpieMist
TaKoX TOIIMpeHa Yy MAalLli€EHTIB 3 TocTpolo (PopMoIo
COVID-19. INauieHTn 3 rinepHaTpieMi€lo nepedyBaiun
B peaHiMallii Oifblll TpUBAIUN Mepion i Maau BULIUIA
pusuk cmepti [9]. Takox, y 6aratbox AOCIiIXKEHHIX
OyB MPOJIEMOHCTPOBAHMIA 3B’ 130K TiMOHATPIEMITy XBO-
pUX HAa KOPOHABipyCHY XBOPOOY 3 MiABULIEHUM PiBHEM
rocmitanbHol cMepTHOCTI [10] Ta TSKKUM mepebirom
COVID-19 [11]. 3HaHHS II0J0 eJeKTPOJITHOTO CKJIa-
Iy, 30KpemMa HaTpilo Ta Kajilo B CMpOBaTLi KpOBi, €
3HAUyIIMM MoKa3zHuKoM y xBopux Ha COVID-19 npu
BU3HAUYEHI MPOrHO3Yy Mepediry Ta TaKTUlli JIiKYyBaHHS
XBOPHUX, OCOOJIMBO MPU CYITYyTHBOMY YPaX€HHi HUPOK.
HageneHi niTepaTypHi gaHi BKa3ylOTb Ha BaXKJIMBICTb
BUSIBJIEHHS €JIEKTPOJIITHUX PO3JIaliB Y XBOPUX, SIKi Me-
pexXBOpiiM Ha KOPOHABipyCHY XBOpOOY.

Y OaraThox TAaIli€HTIB, $Ki TE€PEXBOPiIM Ha
COVID-19 TpuBanuii yac cnocCTepiraloTbCsi CKapru
Ha caabKiCTh, MOTipLIEHHS MaM’SiTi, 3HUXXEHHS Ha-
CTpOIO Ta Mpale3aaTHOCTI, Aenpecii, TPUMBOXHI CTaHi,
3HUKEHHSI 3AaTHOCTI 1o HaBuaHHs [12]. 3a maHumu
¢paHIy3bKUX BUYEHMX, SIKi CHOCTepiraiud 3a XBOpHU-
Mu Ha COVID-19 (n=120), micasa omyXaHHS Maiixe
1/3 maiieHTiB CKapXWINCS Ha TIOTipIIEHHs Iam’sTi,
a 27% XBOpPMX Maju 3HaUYHE KOTHITUBHE 3HUKEHHS.
AMEPUKAHChKiI KIiHILIUCTU CTBEPIXYIOTb, IO Iepe-
HeceHa COVID-19 3yMOBII0€ MOPYIIEHHS MICUXiYHUX
dbynkuii y 33% xBopux, i3 HUx 68% BTpayaloTh 31aT-
HIiCTh BUKOHYBAaTU HaBiTh MPOCTi MOBCIKAEHHI (PYHK-
i1, K MPUTOTYBaHHS iXi, OIUIaTa paxyHKiB Ta iHILi
[13]. 3rizHo 3 Bu3HayeHHsM BOO3, mocTkoBigHUM
cuHapoM — 1ie ctaH micasgs COVID-19, mo BuHuKae y
Joneit i3 UMOBipHO ab0 MiATBEPIKEHO MEPEHECEHOIO
iHdekuiero SARS-CoV-2, gkuii 3a3Buuail mposiBiisi-
eTbcs yepe3 3 Micsui Bim moyatky COVID-19 cumn-
TOMaMH, SIKi HEMOXJIMBO MOSCHUTU iHIIUMU MPUYU-
Hamu [14]. Ha cboronHi He BUpillIEHUM MTUTAaHHSIM 3a-
JIMIIAETHCS PO3YMiHHS, YU 3a7UIIAIOTHCS i HACTiIAKU
miciass COVID-19 3 moauHoo HazaBxau [12]. Bunuk-
HEHHIO KOTHITUBHUX, TPUBOXHO-AETPECUBHUX PO3-
JIaJliB i MOTiPUIEHHIO SIKOCTi XUTTS XBOPUX, 11O Mepe-
Hecau COVID-19, cnpusiioTs pi3HOMaHITHI akTopu,
MOB’s13aHi sIK 6€3MocepeHbO i3 3aXBOPIOBAHHSIM, OT0
JIIKYBaHHSIM TaK i HasiBHOIO CYMyTHHOIO MAaTOJIOTIEIO.

PoszButok XXH Ha TJ1i mepeHeceHoi KoBia-HedponaTii
MOXe OyTH MOAATKOBUM (PAKTOPOM PU3UKY PO3BUTKY
KOTHITUBHUX MOPYIIEHb YX CIIPUSATU MOAAJIBIIIOMY TTO-
TipIIEHHIO IKOCTi XUTTS XBopux [15].

3MEHILIEHHSI MPOSIBiB MOCTKOBIAHOTO CUHIPOMY
Ta MOKPALIEHHS SKOCTi XXUTTS XBOPUX, 1O MEepeHeCIn
KOPOHaBipyCHY XBOPOOY MOTpedy€e MOCTIHOro Moliy-
Ky HOBMX CTpaTeriii Ta HampsMKiB JikyBaHHs. Meta-
OoJsliuHa Tepamisi € OJHUM 3 HAMpSMKiB B JIiKyBaHHi
3aXBOPIOBAHb BHYTPIIIIHiX OpPraHiB, OCHOBOI SKOI €
BIUIMB HAa OOMiHHiI MPOLECU B OPraHi3Mi JIOJUHHU, 1110
MPU3BOAUTH A0 TOCWIEHHS aJanTalliiHUX MOXJIM-
Bocteil. Cepen mMeTaboyiuHUX 3aCO0iB MPUBEPTAE 10
cebe yBary L-kapHiTvH, SKUI BXe MPOJEMOHCTPYBaB
3[aTHICTh BIUIMBATU HA 3MEHILEHHS BiI4yTTS BTOMU
Ta MOKPAUIEHHI SIKOCTi XUTTS XBOPUX Y TMAIli€HTIB,
gaki onyxanu Bin COVID-19, ane Manu nMocTKOBiAHUI
cunapom [16].

Otxe, BUBYEHHS BIUIUBY L-KapHiTUHY Ha TmoO-
JIMIIEHHST KJIiHIYHOTO CTaHy, MOKpaleHHs (GyHKILii
HUPOK i BiTHOBJIEHHS SIKOCTi XUTTS XBOPUX, SIKi mepe-
Heciu COVID-19 ta manu o3Haku XXH y mocTKoBia-
HOMY Mepiofli € MePCIEKTUBHUMMU.

MeTtorw po6oTH Gy/I0 OLIHUTH DYHKIIOHATBHUNA
CTaH HUPOK, TOMEOCTa3 €JIEKTPOJIiTiB Ta MOTO pery-
JISIO, SIKICTh KUTTS Yy XBOPUX 3 YPaKEHHSIM HUPOK
BHacninok nepeHeceHoi COVID-19 i edekTuBHicTh
L-kapHiTMHY B TOCTKOBiTHOMY Mepioi.

Martepiaan Ta metoau. Hamu Gysio mpoBeneHO
OHOLEHTPOBE MPOCTIEKTUBHE NOCHiIXKEHHS 3a Y4acTi
50 mauieHTiB 3 mopymeHHsIM dyHKIii Hupox (LK
<90>45 mi/xB/1.73 M%) Ha T/Ii KOPOHABIPYCHOI XBO-
pob6u (uepe3 3-6 micguiB miciass COVID-19) Ha 6asi
JHIOpOBCHKOrO A€P>XXaBHOTO MEAUYHOTO YHIBEPCUTE-
ty. CepenHiii Bik xBopux — 60.4 (42.0; 68.0). CraTs:
XiHku — 25 (50%); yonosiku — 25 (50%). Cnupa-
IOUMCh Ha 3araibHOMPUIHATY Kiacudikamiro XXH
[17], 23 (46%) 3any4eHMX y AOCTiIXEHHS Malli€eHTIB
manu XXH I1I ct1., 27 (54%) nauientis — XXH Illa
cranuii.

KputepieM BKIIOUEHHS B AOCHIAXEHHS Oyjau:
COVID-19 B anaMHe3i (cTpoKOM 3-6 MicsILIiB), SIKUiA
OyB NOKYMEHTAJIbHO MiATBEPIXEHUNA (MO3UTUBHUN
tect [1JIP/Bunumcka 3 MeAUYHOTO 3aKJIaay 3 IIPUBOIY
COVID-19/nasaBnicte anTtutin IgG) 3a yMoB HasB-
HocTi mopymeHHs GpyHKIiTi HUpoK (LK D <90>45 mi/
xB/1.73 M2, ceuoBuil a60 HeDPUTUYHUIA CHHIPOM);
Ha yac jpocnigkeHHs Sa0,>93%; 3a HagsHocTi Al —
MEIUKAMEHTO3HO KOHTPOJbOBAaHUI piBEHb CHUCTO-
JivyHoro aptepianbHoro Tucky (CAT)<140 MM pT. CT.,
JiactojiyHoro aprepiaabHoro Tucky (AAT)<90 mm
pT. CT. IpY HE3MiHHIN aHTUTINEPTEH3UBHIN Teparii
>3 Micd1iB; Bik — nmoHan 18 pokiB; iHppopmoBaHa 3ro-
Ja naieHTa. KpurepisiMu BUKIIOYEHHS 3 1OC/iIXKEH -
Hs: kputuuHuit nepedir COVID-19 (nmepebyBaHHS
B BilIiJIeHHi iIHTEHCUBHOI Tepariii); aiarHo3 XXH no
3axBoptoBaHHs1 Ha COVID-19 (3a nanuMu ambyna-
TOPHOI KapTKM Ta/ado0 CJIiB MallieHTa); MiaATBepIXKeHi
roctpi craHu (iHpapKTu, iHCYJAbTH, TPOMOOEMOOTiUHI
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ycKJIagHeHHs BHachigok rnepeHeceHoro COVID-19,
TpoMOO03U apTepiii OyAb-sSKOi JJOKali3allii); 3JI0sKic-
Ha apTepiajibHa TiNepTeH3isl; OHKOJIOTiUHi 3axBO-
proBaHHS;, HeppoTuuHuii cuHapom; LIKD<44 mu/
xB/1.73 M2; BariTHiCTh; BUKOPUCTAHHS IHIIUX MEIMY-
HUX TpernapariB, 0 MOXYTb MaTW BIUIMB Ha JOCIHi-
JUKYyBaHi MapaMeTpu; MiABUILEeHA YYTAUBICTb 0 MIpe-
naparty; BaxKi IMCUXiuHi Ta MCUXOJOTIYHi CTaHU.

JlocmimkeHHs cxBajJeHi KOMici€lo 3 NMUTaHb 0io-
menuuHoi etuku JIJIMY Ta mpoBeneHi 3rifHO 3 MUCh-
MOBOIO 3rOJI00 YYACHUKIB i BiAMOBIAHO 10 MPUHIUTIIB
OioeTukM, BukJageHux y IenbCiHCBHKIN aexkiaparliii
«ETWYHI NMpuHUMTIA MEIWYHUX MOCHTIIXEeHb 3a ydac-
TIO J1oJeii» Ta «3arajbHiil Aekaapalii mpo 6i0eTuKy Ta
npasa moauHu (FOHECKO)».

VY BiANOBIAHOCTI OO METU JOOCTIAXEHHSI XBOPUX
OyJ10 po3MoaijieHo Ha 2 rpynu: 1 rpyna — XBopi 3 Mmo-
pyuieHHSIM GYHKILiT HUPOK, sKi mepeHecau COVID-19
Ta NOTpeOyBaJIM OKCUT€HOTEparilo B Mepiosl TOCTPOro
3aXBOPIOBaHHA (3a MPENCTaBIEHUMM TOKyMEHTaMU
Sa0,<92%) (n=25); 2 rpyna — XBopi 3 NOPYIIEHHAM
(byHKUil HUPOK, SIKi He MOTpedyBadu OKCUTEHOTEepa-

nito minx yac jgikyBanHg COVID-19 (3a npencraBieHu-
MU fokymeHTamu Sa0,>93%) (n=25).

JJ1s OLliHKM KJTiHiYHO1 e(heKTUBHOCTI L-KapHiTUHY
XBOpUX 000X rpyn A0AaTKOBO OYJ10 PO3MOAIIIEHO Clli-
MUM METOIOM Ha MiArpynu: la — XxBopi 3 NOpYIIEHHSIM
dyHKLiT HUPOK, ki nepeHecau COVID-19 3 notpe-
0010 B OKCUT€HOTeparii, SKUM IOJATKOBO OyB MpU-
3HaueHuit L-kapHiTuH (Mertakaptus, World medicine
Ilac San. Ve Tic. A.S., TypeuunHa) BHYTpillHill pu-
itom 2 /10 mi (1 pnakoH Ha 7o0y) (n=15); 16 — xBopi
3 MOPYLIEHHSIM (PYHKIIi1 HUPOK, SKi Mif Yyac JiKyBaHHS
COVID-19 oTtpuMyBanu OKcUreHoTepamito, 0e3 10-
JIaTKOBOTO MPU3HAYE€HHS L-KapHiTUHY BHYTPILIHBO
(n=10); 2a — xBopi 3 MOpyILIeHHSIM (YHKIlii HUPOK,
0e3 okcureHoreparii mig yac jJgikyBaHHsg COVID-19,
SKUM JONAaTKOBO OyB Mpu3HaueHU L-kapHITUH B
TOMY X pexumi (n=15); 26 — xBopi 3 MOPYILIEHHAM
(byHK1IT HUPOK, SIKi HE OTPUMYBAJIU OKCUT€HOTEPailo
nig yac COVID-19 6e3 nomaTKOBOro mpu3Hauye€HHS
L-xapHiTuHy. TpuBanicTh aKTUBHOTO CIIOCTEPEKEHHS
craHoBwia 14 gHiB, 3araibHa a0 1 Micsus (TenedoH-
HUI I3BIHOK/KOHCYJIbTALIis JIiKapst 3a TOTPeOu).

Jn3aifH qocaiaKeHHsI

IManienTy 3 mopymeHHsam pyukuii Hupok (IIK® <90 > 45 ma/xe/1.73m2,
ce4oBHii 200 HepuTHYHMIT cuHaApoM) Ha i COVID-19

n=50
4 )
Oxcurenorepanisi «+» Ha i COVID-19 OxcureHorepanis «-» Ha Tii COVID-19
n=25 n=25
. / \ J
( \ / \
«t»L-kapHiTHH «-»L-KkapHiTHH «t+»L-kapHiTHH «-»L-kapHiTHH
n=15 n=10 ) n=15 n=10

Puc. 1. IuzaiiH pociiixeHHs.

JIst BUpillleHHST METU JOCTiIXKEHHS BCiM XBOPUM
BU3HaYaIM 00’€KTUBHI Ta Cy0’€KTUBHI O3HAKU, TIPUTA-
maHHi XXH, nmpoBoauau 30ip aHAMHECTUYHUX TaHUX,
(izukanbHe O0OCTeXXKeHHSI Ta JIabOpaTOPHO-iHCTPY-
MEHTaJIbHI METOAM Ha MOoYaTKy Ta HAMPUKIiHLI JOCITi-
mxeHHs. O0cTexXeHHs ycix xBopux Tependavano: EKT,
yAbTPa3BYKOBE MOCIIIKEHHSI HMPOK, PEHTIeHOIpa-
(ito opraniB rpynHoOi MOPOKHUHM, OLIHIOBAJIM PiBEHb
CAT, JAT, UCC, IMT. dns KniHiYHOI OLiHKM (PYHK-
1ii HUPOK BU3HAYa/IM PiBeHb KpPeaTUHiHY Ta CEYOBUHU
B CHPOBATIIi KPOBi 32 JOIMOMOI0OI0 KOJOPUMETPUYHUX
MeToiB. JIJIsT OLIHKM eIeKTPOJIITHUX 3MiH OLIiHIOBAIU
piBeHb HaTpilo i Kajilo B OioxiMiuHOMY aHali3i KpOBi.
Takox yciM XBOPUM BKJIIOYEHUM Y JOCIIIKEHHS BU-

3HaYaJM pPiBeHb albJIOCTEPOHY CHUPOBATKM KpOBi 3a
Jornomorolo peaktuBy Diagnostics Biochem Canada
Aldosterone Elisa Kit, CAN-ALD-450. KpoB nns1 aHa-
JIi3y Opaliv Ticast 8-TOAMHHOTO TOJIOAYBAHHS Ta IiCJs
15-xBUMMHHOTO MepeOyBaHHS TalliEHTa B IOJOXEHHI
Jiexaun. PiBeHb CMPOBATKOBOIO aJIbJOCTEPOHY BU3HA-
yanu B 1ir/mi. LIIK® ouinroBanu 3a ¢popmysoro CKD-
EPI (BpaxoByBaBcd BiK, CTaTh, paca, piBeHb KpeaTUHi-
HY B CUpOBAaTLi KpOBi, Bara Tijia). ¥YciM XBOpUM OYJIO
MPOBEACHO OLIIHKY SKOCTI XUTTS 3 BAKOPUCTAHHSIM HE-
criendivyHoro onuryBaabHuka SF-36 [18]. Pesynbratu
oliHoBanuch 3a 8§ mkanamu (Big 0 mo 100 OaniB), gKi
Oynu 3rpynoBaHi y AaBi rpyru. Ilepia rpyma «®izuy-
HUI1 KOMIIOHEHT 3[10pOB’s»: PizuuHe (PyHKIIOHYBaHHS
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(PF); ponboBe (byHKIiIOHYBaHHSI, OOYMOBJIeHE (i3nyu-
HuM ctaHoM (RP); iHteHcuBHicTh 6010 (BP); 3araib-
Huii ctaH 310poB’sa (GH). Ipyra rpyma «IcUXoJorivy-
HUII KOMIIOHEHT 300POB’SI»: XKUTTEBA aKTUBHICTh (VT);
couianbHe ¢GyHKUioHyBaHHA (SF); ponboBe (yHKIIIO-
HyBaHHsI, odymMoBiieHe emoliiliHuM ctaHoM (RE); ncu-
xiuHe 3popoB’s (MH). [lpu ouiHOBaHHI pe3ybTaTiB
OIMUTYBAaHHS BPaxOBYBaJIM, 11O OLIBII BUCOKA OL[iHKA
BKa3y€e Ha OiTbII BUCOKUI PiBEHb SIKOCTI XXKUTTS.
CraTtucTuyHa 00poOKa OTpUMAHUX PE3YJbTATiB
MpoBOAUIACS 3 BUKOPUCTAHHSIM JIiLIEH31l{HOT mporpa-
mu STATISTICA 10 (Bepcis trial). BpaxoBylouu He-
BEJIMKUI 00csAr BUOIPOK, BUKOPUCTOBYBAIU METOIU
HernmapamMeTpu4yHoi ctaTucTuku. Ilpu omucaHHi Kifb-

KiCHMX O3HaK JaHi OyJu MpeAcTaBeHi Y BUTJSAL Me-
nianu (Me) Ta MeX iHTepKBapTUJIBHOTO Bifpi3Ky (Q25;
Q75), axicHux — y BiacoTkax. s MopiBHSIHHS 1O-
Ka3HUKiB Y IBOX HE3aJIeXKHUX Ipynax BUKOPUCTOBYBA-
au U-kpurepiii MaHHa-YiTHi, ABOCTOPOHHilt TOUHUIA
kputepiit Dimepa ta kpurepiii Binkokcona (W) mist
MOPiBHSHHS IBOX 3aJIEXHUX rpym. KaTteropiajibHi naHi
MiX rpynaMu MOPiBHIOBAIU 3 BUKOPUCTAHHSIM KPUTE-
pito xi-kBaapatT. BincyTHi 3HaueHHs1 OyJ10 BUKJIIOUEHO
3 po3paxyHKiB. CTAaTUCTUYHO 3HAYUMIi BiAMiHHOCTI pe-
3yJIbTaTiB JOCTiIXeHb BU3HavYaiu npu piBHi p<0,05.

PesyabTaTn. Ha mouyaTky nochiakeHHS Tpymu
XBOPUX OYyJU CMiBCTaBHUMM 32 OCHOBHUMM MOKA3HU-
Kamu (Tabj.1).

Tabauys 1
XapakTepucTHKA BKIIOYEHUX Y AOCJIiIPKEHHS MAIEHTIB
IToka3nuKH Loy B I p
(n=25) (n=25)
Cratb, n (%)
YonoBiku 12 (48) 13 (52) 0.50*
XKinku 13 (52) 12 (48) ’
Bik, poku 59 (42; 68) 60 (47; 68) 0,85
Sa0,, % (1a MoMeHT rocmiranizauii . .
3 nprsoy COVID-19 ) 89 (89; 90) 95 (92;99) 0<0,001
IMT, % 24,2 (23,1; 29,0) 24,2 (23,2; 26,9) 0,94
CAT, MM pT.CT. 130 (120; 130) 125 (120; 130) 0,80
AT, MM pT.CT. 80 (80; 80) 80 (80; 80) 0,70
YCC, ya. y xB. 88 (80; 90) 84 (80; 87) 0,10
ITK® 3a EPI, miu/xB/1,73 M2 56,1(51,2; 70,2) 63,2 (56,5; 67,7) 0,28
KpeatuHin KpoBi, MKMOJIb/JT 105 (96; 118) 105 (87,6; 113) 0,34
CedoBuHa, MMOJIb/JT 9,8 (8,7; 10,7) 8,7 (7,5;10,7) 0,18
[Iporeinypis, r/a 0,12 (0; 0,15) 0,08 (0; 0,20) 0,64
TTpumitku: naHi ripeacrapiieHi Ik Me (Q25; Q75), p — piBeHb 3HAYMMOCTI Pi3HUILI MixX BilIOBiTHUMU TPyIIaMu: * -

JIIBOCTOPOHHII Kputepiit Dimepa, B iHIIMX BUITagKax — KpUTepiii MaHHa- YiTHi.

3a pe3ynbTaTaMu IOCiIKEeHHs, B 1-ii rpyIi TOCTOBipHO YacTillle BU3HAaYaauCh rinoHatpieMis (p<0,001) Ta

rinoxkayieMis (p<0,001) y mopiBHSIHHI 3 XBOPUMHU 2-1 rpyIu (Taod. 2).

Tabauys 2
EnekTposiiTi Ta aIbJ0TEPOH KPOBi 00CTEKEHNX NANIEHTIB
IMoka3Huku Sae AN p
(n=25) (n=25)
Hartpiit, MmO/t 134 (133; 135) 138 (137; 140) <0,001
Kariii, Mmons/a 4,1(4,0;4,4) 4,5 (4,0; 5,0) <0,001
AJIBIOCTEPOH, IT/MII 73 (67; 80) 69 (57; 87) 0,39
TMpumitku: naHi ripeacrapieHi K Me (Q25; Q75), p — piBeHb 3HAYMMOCTI Pi3HUII MiX BiIITOBiTHMMU TPYIIaMHK 3a

KputepieM MaHHa-YiTHi.
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B xomHOro 3 0OCTEXEHUX XBOPUX HE OYyIU BU-
SIBJIEHI TimepHaTpieMisi Ta rinmepkaiieMis. 3arajaom,
HOpPMaJibHUI piBeHb HATPil0 Y cupoBaTui KpoBi (135 —
146 MMoub/n) OyB BusiBieHuit y 12 (48%) mauienTis 1-1
rpynu ta 23 (92%) nauieHTiB 2-1 rpynu, rinoHaTpieMist
(<135 mmonb/n) —y 13 (52%) mauienTis 1-i rpynu ta 2
(8%) marienTiB 2-i rpynu. HopMmasibHUIi piBeHb Kaiio
cupoBaTKH KpoBi (3,5 — 5,1 MMmoib/iT) 3apeecTpoBa-
Huity 21 (84%) xBopux 1-i rpynu Ta B 100% xBopux 2-i
TpyIu, Tinokajiemis (<3,5 MMOIb/JT) Majia MiclIe TiTb-
Kuy 4 (16%) xBopux 1-i rpynu. PiBeHb aqbIrocTepoHy

CUPOBATKU KPOBi 3HAXOIUBCS B MeXax pedepeHTHUX
3HaueHb (30 — 150 rir/Mut B TTOJIOKEHHI Jiexkauu) Y BCixX
00CTEXEHUX XBOPUX (AUB. TabI. 2).

He BcTaHOBJEHO 3a7€XHOCTI PiBHS ajlbIOCTE-
POHY CUPOBATKM KPOBi B 3aJIEXKHOCTi BiJl OTpUMaHHS
OKCUTeHOTepamnii a8 KOpeKllii TinoKcii mia yac Jiky-
BaHHa COVID-19 npu Sa0,<92% (r=-0,14, p>0,05).
BcTaHoBJIeHUI MIPSIMUI KOPENSLIMHUINA 3B’ 30K MiX
PiBHSAMM HATpilo i Kajilo Ta MOKa3HUKaMU caTypauii
kpogi (r=0,57, p<0,05 ta r=0,47, p<0,05 BinnmoBigHO)
(puc.1, 2).

Scatterplot: Sa02,% vs. HaTpin, Mmmonb/n (Casewise MD deletion)
HaTpin, Mmonb/n = 87,884 + 52,548 * Sa02,%
Correlation: r=,57110
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Puc. 1. KopensiuiliHuii 3B’130K MixX piBHEM HATpPil0 CUPOBATKM KPOBi Ta TSIKKICTIO Mepediry KOpoHaBipyCHOI
XBOpOOM 3a MmokasHukoM Sa0, (p<0,05).

Scatterplot: Sa02,% vs. kanii, Mmone/n (Casewise MD deletion)
kanin, mmone/n = -2,009 + 6,8500 * Sa02,%
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Correlation: r=,47168
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Puc. 2. KopensuiiitHunii 38’430K MixX piBHEM KaJlilo B CHPOBATIIi KPOBi Ta TSKKICTIO TIepediry KopoHaBipycHOT
XBOpOOM 3a mokasHUKoM Sa0, (p<0,05).
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IMauientn lai 16 miarpym ta 2a i 26 miarpyn B MOYaTKOBOMY CTaHi OyJid CTATUCTUYHO 3iCTaBJIeHi 32 OCHO-
BHUMMU MOKa3HUKaMHu (TadJ. 3, 4).
Tabauusa 3
Xapakrepuctuka xsopux 1 rpymu (3 nopymeHnsm (pyHKIii HUPOK, fKi MOTPeOYBAIM OKCUT€HOTEPATIII0
Ha T1i COVID-19) B BuxigHomy crani

IToxkasunku l?nlzg;l 1(6nr=pi'g;1 p

Crarb, n(%)

qQHOBiKVI 7 (46,7) 5(50) 0.60*

Kinku 8(53,3) 5(50) ’
Bik, poku 63 (42; 69) 61,5 (41; 66) 0,82
Sa0,, % (B aHaMHe3i) 89 (88;90) 89 (89; 90) 0,87
IIIK® 3a EPI, mu/xB/1,73 M2 56,1(51,2; 74,2) 55,6 (50,7; 64,8) 0,76
KpeaTtuHiH KpoBi, MKMOJIb/JT 105 (93; 119) 110 (100; 118) 0,49
CedoBuHa, MMOJIb/JT 10,1 (8,1; 10,7) 9,6 (8,7;10,7) 0,87
Hartpiit, MMomb/ T 134 (133; 135) 135 (134; 136) 0,44
Kauiit, MMosb/1 4,0 (3,9; 4,4) 4,2 (4,0; 4,3) 0,68
AJIBIOCTEPOH, TT/MJI 78 (67; 87) 72,5 (62; 78) 0,82

TIpUMITKH: P — piBEHb 3HAYMMOCTI PI3HULI MiX BiITOBIIHAMY TPYTAMHU:
* - IBOCTOPOHHI KpuTepiit Direpa, B iHIINX BUMaAKax — KpuTepiii MaHHa- YiTHi.
Tabauys 4

XapakTepucTaka 2 rpynmu (XBopi 3 mopymenHsaM ¢yHKIii HUPOK, SIKi He OTPHMYBAJIA OKCHT€HOTEPAITiI0

min yac COVID-19) B BuxinHOMY cTaHi

IToka3nuku 2?,2{2;‘ 2(6n11)i'g;1 p
Cratb, n(%)

‘IQHOBiKM 8(53,3) 5(50) 0.60*
Kinku 7 (46,7,3) 5(50) ’
Bik, poku 64 (42; 70) 58 (47; 64) 0,45
Sa0,, % (B aHaMHe3i) 95 (93; 96) 95,5 (94; 97) 0,42
LIK® 3a EPI, ma/xB/1,73 M2 63,4 (56,5; 72,1) 61,8 (56,2; 64,8) 0,93
KpeaTHiH KpOBi, MKMOJIb/JT 111 (86; 113) 105 (92; 112) 0,82
CeuyoBrHA, MMOJIb/JI 8,4(7,1;10,6) 9,6 (8,1;11,9) 0,30
Hartpiit, Mmomb/n 138 (135; 140) 138,5 (137; 140) 0,50
Kamiii, MMoJIb/IT 4,2 (3,9;4,7) 4.4 (4,5;5,0) 0,16
AJIBIOCTEPOH, MT/MII 65 (54; 87) 68 (57; 89) 0,64

[Mpumitku:

P — piBeHb 3HAYUMOCTI Pi3HUILI MiX BiAMOBITHUMU IPYIIaAMMU:

* - IBOCTOPOHHII KpuTepiit Diiepa, B iHIIMX BUMagKax — Kpurtepiii MaHHa- YiTHi.

AHaJTi3yl0unM OTWHaMiKy 3MiH MOKAa3HUKiB (QYHK-

€HTIB gK la rpynu, Taxk i xBopux 2a rpynu. CyTTeBOro

1ii HUpOK HaMpUKiHLi CIIOCTEPEXKEHHS BCTAHOBJIEHO, BIUIMBY Ha MOKA3HUKU €JIEKTPOJITHUX 3MiH B IMHaAMi-
110 JOJaBaHHS B Tepalilo L-KapHiTUHY CIpUsUIO M0- 1li CIIOCTePEeXEeHHS B 000X Ipymnax He crocTepiraiocs.
CTOBIpHOMY 3HMXEHHIO PiBHIB CEYOBUHU i KpeaTuHiHy (Tabj.5, 6).

CHPOBATKHU KpoBi Ta migBuineHH0 piBHg ITK® y narri-
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Tabauysa 5

XapakrepucTuka xpopux 1 rpymu (3 mopymeHnsm GyHKIii HAPOK, AKi MOTPeOyBaM OKCHT€HOTEPAITi0
Ha i COVID-19) B tuHaMiini cmocTepexkeHHs

1a rpyna, 1a rpyna, 16 rpyna, 16 rpyna,
IToka3nukn IloyaTkoBuii cran | ITicns JdikyBanHs p ITouaTkoBuii cran | Ilicas JiKyBaHH: p
(n=15) (n=15) (n=10) (n=10)
IIK® 3a EPI, ) ) . .
w/x8/1,73 w2 56,1(51,2;74,2) | 63,6 (60,9;90,5) | <0,001 | 55,6 (50,7;64,8) | 58,0(52,6;67,2) | 0,38
Kpearunin kposi, 105 (93; 119) 90(82;100) | <0,001 | 110(100;118) | 107 (100;115) | 0,15
MKMOJTb/JT
Ce4yoBMHA, MMOJTb/JT 10,1 (8,1; 10,7) 8,9 (7,6;9,6) <0,001 9,6 (8,7;10,7) 9,3 (8,4;10,0) 0,08
Harpiii, MMosb/1 134 (133; 135) 135 (133; 136) 0,82 135 (134; 136) 136 (135; 136) 0,44
Kauriit, MMomb/m 4,0 (3,9;4,4) 4,0 (4,0;4,4) 0,87 4,2 (4,0; 4,3) 4,2 (4,0; 4,3) 0,96
Ho6oBa mpoteiHypis, 0,1(0;0,2) 0,09 (0; 0,2) 0,96 0,06 (0; 0,15) 0,05 (0,01; 0,13) | 0,37
r/no0y
TTpumitku: P — piBeHb 3HAYUMOCTI Pi3HMIII B AMHAMILli CIIOCTEPEXEHHS 3a KpuTepieM BilkokcoHa.
Tabauys 6

XapakTepucTHKA XBOPUX 2 rpynu (XBopi 3 nopymeHHAM GyHKIiT HUPOK, AKi He OTPIMYBAJIH
okcurenorepanito g yac COVID-19) B auHamini cnocrepexkeHHst

2a rpyna, 2a rpyna, 20 rpyna, 20 rpyna,
IToka3Huku IMouaTkosuii ctan | Iicas dikyBaHHs p IMouaTkoBuii ctan | Iicas JiKyBaHHs p
(n=15) (n=15) (n=10) (n=10)

LIK® 3a EPI, . i ) .

w1/xB/1,73 v 63,4 (56,5;72,1) | 72,0(62,3;79,3) | <0,001 | 61,8 (56,2;64,8) | 63,3(58,0;70,1)| 0,16
Sz, 111 (86; 113) 100 (80; 105) | <0,001 | 105 (92; 112) 101 (89; 108) | 0,08
MKMOJTb/JT

CevoBrHA, MMOJIb/JT 8,4(7,1;10,6) 7,8 (6,3;9,4) 0,02 9,6 (8,1;11,9) 9,1(8,0;10,5) 0,07
Harpiit, MMoJIb/JT 138 (135; 140) 138 (138; 140) 0,96 138,5 (137; 140) 139 (137; 140) 0,82
Katiit, MMOJTB/JT 4,2 (3,9;4,7) 4,2 (4,0; 4,6) 0,57 4.4 (4,5;5,0) 4,4 (4,2;4,6) 0,42
52?)%?;& MIPOTEIHYPUL | 0 12 (0,04; 0,20) | 0,10 (0,02; 0,20) | 0,76 0,12 (0;0,25) | 0,05(0,01;0,13) | 0,48

ITpumitku: P — piBeHb 3HAYUMOCTI Pi3HUL B AMHAMILli CIOCTEPEXEHHS 3a KpuTepieM BilkokcoHa.

AKIiCTh XUTTS XBOpMX 3 MOPYIIEHHSAM (YHKIII TOpPiBHSAHHI 3 XBOpUMHU 2-1 Tpymu, a caMe — «(pi3uu-
unpok (ITKd<90>45 mn/xB/1.73 M?2), AKi mepeHecan HUNA KOMIIOHEHT 3I0pOB’SA»: (isudHe (QYHKIIOHY-
COVID-19 3a manumu HecneuudiuHoro onutyBanb- BaHHS (PF); inTeHcuBHicTh 0omo (BP) i 3aranbHuii
Huka SF-36 3a GinblIiCTIO MOKA3HUKIB Oysa 3HMXeHa cTaH 370poB’st (GH) Ta «I1CcHMX0J0riYyHMil KOMIIOHEHT
B 000X I'pyIax CIiocTepeKeHHs. ¥ MalieHTiB 1-i rpynu  3m0poB’si»: XuTreBa akTuBHicTh (VT) i corilianbHe
OyJM ITOCTOBIPHO HMXYi MOKA3HUKHU SIKOCTi XUTTS y yHKUioHyBaHHS (SF) (Tabm.7).

Tabauys 7
IToka3HMKHM AKOCTI KUTTS XBOPHX
IToka3Huku 1-arpyna (n=25) 2-arpyna (n=25) p
PF, 6anu 70 (70; 70) 80 (70; 80) 0,002
RP, 6anmu 90 (90; 90) 90 (90; 90) 0,82
BP, 6amu 50 (50; 60) 60 (56; 70) <0,001
GH, 6am 40 (40; 45) 50 (40; 60) 0,004
VT, 6am 60 (60; 70) 90 (90; 90) <0,001
SE 6amu 80 (80; 80) 90 (80; 90) 0,002
REF, 6anu 90 (90; 90) 90 (90; 95) 0,12
MH, 6anu 70 (70; 70) 70 (70; 80) 0,19

TTpumitku: P — piBeHb 3HAYUMOCTI Pi3HUII MiX BiIMOBIIHUMU IpyIIaMu 3a KputepieM MaHHa-YiTHi.
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Ha t7i nikyBaHHS 3 AodaBaHHSIM L-KapHiTUHY Y
la rpyni BU3HaAY€HO TOCTOBipHE MOKpaIlleHHS (3a KpU-
TepieM BilKoKCOHa) MOKa3HUKIB (i3UYHOTO (hyHK-
uionyBanHHs (PF) (p<0,001); iHTeHCHBHOCTi 60J10

(BP) (p<0,001); szaranbHoro crtaHy 3mopoB’s (GH)
(p<0,001); xutreBoi aktuBHOCTI (VT) (p<0,001); co-
wianpHoro GdyHkiionyBaHHs (SF) (p<0,001) ta mcu-
xignoro 3gopoB’s (MH) (p<0,001) (puc. 3).

Mean Plot of multiple variables grouped by rpyna

AKicTb »nTTA SF-36

Mean; Whisker: Mean+0,95 Conf. Interval

100
90 }
80
70
60
¥ PF, 6anu
50 - RP, 6anu
3 BP, 6anu
40t + GH, 6anu
3 VT, 6anu
30 % SF, 6anu
noYyaTKoBUI CTaH nicns nikyBaHHSA EE RE, oanu
1a rpyna EE MH, 6anun

Puc. 3. ITokasnuku sikocTi kuTTs (SF-36) y XxBopux 3 opyiieHHsIM QYHKIIT HUPOK, SIKi MOTpeOyBaJii OKCUTEHOTepaIlilo Ha
111 COVID-19 B imHamiti 3crocyBanHsl L-kapHIiTUHY.

TTpumitku:

P — piBeHb 3HAYMMOCTI Pi3HMIII B AMHAMIlli ClTOCTEPEeXXEeHHs 3a KpuTepieMm Binkokcona (p<0,001).

B 16 rpymi HanpUKiHII CIOCTEPEXEHHS TOCTOBIPHO MOKPAIIUIUCS JUIIEe MOKA3HUKU iIHTEHCUBHOCTI 00JIIO
(BP) (p=0,02) ta 3aranbHoro ctany 3a10poB’s (GH) (p=0,02) (puc. 4).

Mean Plot of multiple variables grouped by rpyna
AKICTb XNTTa SF-36

Mean; Whisker: Meanz0,95 Conf. Interval
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Puc. 4. IToka3Huku sikocTi KuTTd (SF-36) y XBopux 3 MopyIIeHHIM (PYHKILIT HUPOK, SIKi MOTpeOyBaIy OKCUTeHOTepalliio Ha
111 COVID-19 6e3 3actcyBanHs L-kapHiTUHY.

ITpumitku:

Y nauieHTiB 2a TIpynu Ha T JIiKyBaHHS
L-kapHiTUHOM JOCTOBIpHO TMOKpALIMIMCS TMOKa3HU-
Kku ¢izuyHoro dyHkuionysaHHs (PF) (p<0,001); iH-
teHcuBHOCTI 600 (BP) (p<0,001); 3aranbpHOrO CTa-

P — piBeHb 3HAYUMOCTI Pi3HMIII B AMHaMIilli criocTepexXeHHsI 3a KpuTepieM Binkokcona (p<0,05).

Hy 3popoB’st (GH) (p<0,001); XUTTEBOI aKTUBHOCTI
(VT) (p=0,04); couianbHoro ¢yHkuionyBaHHs (SF)
(p=0,02) Ta mcuxiunoro 3gopoB’s (MH) (p<0,001)
(puc. 5).
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Mean Plot of multiple variables grouped by rpyna
AKicTb xntTa SF-36

Mean; Whisker: Mean%0,95 Conf. Interval
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Puc. 5. ITokasnuku sikocti kuTTs (SF-36) y XxBopux 3 mopyiieHHsM QYHKIIT HIPOK, SIKi HE OTPUMYBaJIM OKCUTEHOTEPAITio
mig vac COVID-19 Ha 171i 3actocyBanHs L-kapHiTuHY.

ITpuMiTku: p — piBeHb 3HAUMMOCTI Pi3HMII B AMHAMIlli cllocTepexXeHHs 3a KpuTepieM Binkokcona (* p<0,001, # p<0,05).

JInme nmoka3zHuk iHTeHCcHBHOCTI 60110 (BP) (p=0,02) y mamieHTiB 26 rpymmu OyB IOCTOBipHO BUIIINM HaIIpH-
KiHIIi CIIOCTEPEXEHHs y IMOPIiBHSHHI 3 BUXiZHUM CTaHOM (puc. 6).

Mean Plot of multiple variables grouped by rpyna
AkicTb xuTTa SF-36

110

Mean; Whisker: Mean+0,95 Conf. Interval
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------------------------------------------ %+ PF, 6anu
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Puc. 6. ITokasnuku sikocTi kutts (SF-36) y xBopux 3 mopyiieHHsIM QYHKIIT HUPOK, SIKi HE OTPUMYBAIA OKCUT€HOTEPAITIIO
nin yac COVID-19 6e3 nogaBaHHs y Teparnito L-KapHiTUHY.

ITpuMiTku: p — piBeHb 3HAUMMOCTI Pi3HMII B AMHAMIIli cIIocTepeXXeHHs 3a KpuTepiem Binkokcona (p=0,02).

OoroBopenns. Ipu 30epexeHiit PyHKIIii HIPOK
HaTpiil peabcopOy€eThCS 3 HUPKOBOTO (DinbTpary, a Ka-
JIiT eKCKpeTyeThed B (PiabTpaT B HUPKOBUX 30Mpaib-
HUX KaHAIBIISIX. KOHTPOIB IIBOTO 0OMiHY PETYIIOETHCS
TOJIOBHUM YMHOM ajJIbAOCTEPOHOM Ta aHTiOTCH3MHOM
11 i 3a1eXXUTh Bil aKTUBHOCTI peHiH-aHTiOTEeH3UH-a/Ib-
noctepoHoBoi cuctemu (PAAC). B cBoro uepry, piBeHb

aJIbAOCTEPOHY PEryJIIOETHCS BMICTOM B KpPOBi iOHIB
HATpito i Kajilo 3a TMIIOM 3BOPOTHOTO 3B’sa3Ky [19].
HanMmipHa KiabKiCTh albAOCTEPOHY IMTPU3BOAUTH A0 Ti-
MoKaJlieMil, a ix gediuuT — g0 rinmepkaniemii. 3a3Bu-
yaii, y xBopux 3 XXH npu nmporpecyBaHHi NOpYLIEHHS
dynkuii Hupox (IIK®D <60 ma/x8/1.73 M2) crioctepi-
Ta€THCS IMMOCTYIIOBE 3pOCTaHHS YaCTOTH BUSIBIICHHSI Ti-
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nepkaniemii. Ha cboronHi noBeaeHo, 110 HAWBUILLIOMY
PU3UKY TinepKalieMii MigaalTbCsl XBOPi 3 HU3bKUMU
nmokazHukamMu IIK®, ocobmmBo SKMM HpU3HAYeHA
Teparis 3a IOMOMOIOI0 iHTiOITOPiB pPeHiH-aHTiOTeH-
3uH-anpgocTepoHoBoi cuctemu (iPAAC) [20]. Bu-
HUKHEHHS TimokajieMii Moxe OyTHU OOYMOBJIEHO IO-
PYUIEHHSM iOHHOTO TPAaHCHOPTY B HUPKOBUX KaHaJb-
151X i TPyOOUKaxX MpU BUHUKHEHHI TOCTPOTO YPaXKeHHS
HUPOK YU TOCTPOro TYOYJOiHTEPCTELUiHHOTO HEDPUTY
[19], o criocTepiraeTbest y XBOPUX 3 KOBim-acoliiio-
BaHOIO HedpomnaTiero. TakuM YMHOM, OTpUMaHi HAMU
JlaHi J03BOJISIIOTh MPUITYCTUTHU, 110 MALiEHTH, SIKi Ie-
penecau COVID-19 3 po3BUTKOM MOpylHIeHHS (yHK-
11ii HUPOK (KOBiA-HedpomnaTisi) MatoTb KOMOiHOBaHUA
TUIT yPaXXE€HHS HUPOK: a) NIOMEPYJIIPHUI, 32 PaXyHOK
sHkeHHs: [ITK®, 3poctaHHs piBHSI KpeaTUHIiHY i ce-
YOBMHM B CUPOBATLi KpPOBi Ta MpoTeiHypii; 6) TyOy0-
IHTepPCTEUiHUI 3 ypaKeHHSM KaHaJblLIEBOi CUCTEMU
HUPOK i BUHUKHEHHSIM TiMOKAJiEMi€l Ta TiMOHATpi€-
Mii, He3aJIeXKHO BiJl piBHSI albAOCTEPOHY B CUPOBATLI
kpoBi. [ToTpeba B okcureHoreparii 4151 KOpeKilii CUC-
TeMHOI rinokcii (Sa02<92%) min 4yac JiKyBaHHS To-
CTPOi KOPOHABiPYCHO1 XBOPOOU 3 O3HAKAMU MOPYIIEH-
HS (PyHKIIIT HUPOK OOYMOBJIIOBJIO CTATUCTUYHO 3HA-
yrMe 30i7bLIEHHS YaCTOTU BUSIBJIEHHS TiMOHATpieMil
i rinokaniemii B mocTKoBinHOMY mnepioai. HeoOxinHi
MOMAJIbIII TOCTIIXKEHHS, 11100 PO3TJSIHYTH PE3yIbTaTh
BIUIMBY MOpyIIeHHs GyHKLi1 HUpoK Ha Tiai COVID-19
i eJIEKTPOJIITHUX PO3JalliB HA MPOrPECYBaHHS 3aXBO-
PIOBaHHSI i CMEPTHICTh MALEHTIB B IMOCTKOBiTHOMY
nepioi.

BukopuctanHsi L-kapHiTUHY O03BOJISIE 3MEH-
IIUTU SIBULIA €HAOT€HHO1 iHTOKCHMKAallii 3a paXyHOK
3HUXXEHHS PiBHIB KPEAaTUHiHY i CEYOBMHU CUPOBAT-
k1 kpoBi, minuirye [IIK® y xBopux 3 nmopyueHHIM
(GyHKI1IIT HUPOK Ha TJi MEpPeHEeCEeHOI KOPOHaBipyCHOL
XBOpOOM i Mae nobOpy mepeHocuMicTb. [Ipu3HaueHHs
L-xapHiTUHY pUBea0 N0 AOCTOBIPHOTO MOKpaIlEHHS
MOKA3HUKIB SIKOCTi XXUTTS XBOPUX, IO AO3BOJISIE HAM
pekoMmeHayBaTu L-KapHiTUH y MOCTKOBITHOMY MEPioAi
JUIS. MOKpalleHHs KJIiHIYHUX MPOsIBiB Ha eTari peadi-

Jlireparypa (Referenes):

gitauii micnsg COVID-19 xBopuM, siki MaloThb O3Ha-
ku mopymeHHs1 pyHkiii Hupok (IHK®<90>45 mu/
xB/1.73 M2).

OOMeXeHHSI LbOTO IOCHTIIXXEHHS BKIIOYAIOTh
ONHLIEHTPOBE AOCiIXEHHS 3 HEBEJIUKOK BUOipPKOIO,
110 MOX€ YCKJIAQAHUTHU y3araJbHEHHS OTPUMAHUX pe-
3yJbTaTiB. OOMeXeHa TPUBAJIICTb CHOCTEPEXEHHST Ta
BiICYTHICTb MIalIe00-KOHTPOJIBHOI TPYNU TaKOX MO-
XYTh BIUIMBATU HA BaJliIHICTh OTPUMAHUX JAHUX LIOJ0
edekTuBHOCTI L-KapHiTiHy.

BucnoBku:

V naiiieHTiB 3 KOBiJ-acolifioBaHOIO HedpomaTi€lo
B MTOCTKOBiIHOMY TIepiofli BUSIBJEHUII KOMOiHOBaHU
MEXaHi3M YpaXeHHSI HUPOK: TJIOMEPYJSIpHUU (3HU-
xxeHHs [IIK®, 3pocTtaHHs piBHS KpeaTUHIHY i CEYOBU -
HU B CUPOBATIIi KPOBi) Ta TYOYJIOIHTEpCTULIIAIbHUIA 3
HasIBHICTIO TiMmokajieMi€el Ta rimoHaTpieMii, He3alex-
HO Bifl piBHS aJbJOCTEPOHY B CUPOBATLi KPOBi. Tsxk-
KiCThb TOCTPOTO Mepiony KOpPOHaBipyCHOI XBOpoOOU 3
noTpeboro y MpOBEJEHHI OKCUT€HOTEPAIil MPsSIMO aco-
1itoBajac 3 pO3BUTKOM TiMTOHATPieMil Ta TimoKamtieMil
Yy MOCTKOBITHOMY MEPiOAi Ta XapaKTepU3yBaa0oCs HAX-
YUMU MOKA3HUKAMU SIKOCTi KUTTS.

BukopuctaHHss B NOCTKOBiIHOMY  TMepiofdi
L-xapHiTuHy 2 T Ha 400y y XBOPUX 3 YIIKOAXEHHSIM
HUPOK CHOPHUSIO TIOKpallleHHIO (YHKIIOHAIBHOTO
crtaHy HuUpok (30inpmieHH0 IIIK® Ta mokparieHHIO
a30TUCTOro OOMiHY) i MOKA3HUKIB SIKOCTi XUTTS: (i-
3uyHoro gyHkuionyBaHHs (PF), iHTeHcuBHOCTI 60110
(BP), 3aranbHoro ctany 3q0poB’st (GH), XXuTTeBoi ak-
tuBHOCTi (VT), couianbHoro ¢gyHkuionyBaHHs (SF)
Ta ncuxiyHoro 3a0poB’st (MH).

KoHnduikT inTepeciB. aBTopu 3asiBISIOTH TIPO Bil-
CYTHICTbh KOH(JIIKTY iHTEpECiB.

Jkepena ¢inancyBanusa. JlocmimkeHHS TPOBO-
Iuaoch 6e3 (piHaHCOBOI MiATPUMKHU.

Indopmanis npo BHECOK KOKHOTO YYACHHKA.

O.B. Kypama: xoHlenTyani3aiis, METOIOJIOTis,
aIMiHiCTpyBaHHS IIPOEKTY;

€.0. Dpoaosa: MeToOJIOTIA, pecypcH, aHalis,
Kypallisi XBOpUX, HAITUCAHHS PYKOIIKCY.
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Abstract. This paper conducts a comprehensive literature review on the administration of
intradialytic parenteral nutrition (IDPN) for patients undergoing hemodialysis (HD) in
Indonesia. The objective is to assess the current status and challenges associated with IDPN
in the country and propose potential strategies for enhancement. The review, encompassing
articles published between 2013 and 2023 from databases such as PubMed, Scopus, and Google
Scholar, exposes significant risks and the prevalence of malnutrition, particularly protein-
energy wasting (PEW), among patients undergoing HD. This patient cohort often necessitates
nutritional therapy, and IDPN emerges as a viable option for both prevention and definitive
treatment. However, detailed data on malnutrition among HD patients in Indonesia are limited.

Challenges include a shortage of nutrition experts in kidney care, low patient adherence to dietary
advice, and the inability of Indonesian hospitals to provide IDPN to malnourished hemodialysis
patients. The non-uniform cost coverage by the National Health Insurance further complicates
matters, despite consumable costs for HD being uniform across all hospitals. The payment system
by BPJS does not accommodate the provision of parenteral IDPN with varying prices, as listed
in the e-catalog by the national public procurement agency. To offer IDPN to patients, hospitals
must achieve cost-efficiency within their HD units, or they risk financial losses. Currently,

IDPN is exclusively administered to HD patients with acute conditions in an inpatient setting.

A recommendation for policymakers is to explore the adoption of distinct tariffs for HD patients
undergoing outpatient care, particularly those managing complex conditions such as PEW. This
approach can contribute to improved nutritional support for hemodialysis patients in Indonesia.

Keywords: intradialytic parenteral nutrition, protein-energy wasting, chronic kidney disease,
hemodialysis, nutrition supplementation.
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IIpakTuyni acnekTH 3a0e3ne4eHHs iHTpagiajii3HOro napeHTepaIbLHOro
Xap4yyBaHHA NALIEHTIB, AKi JIKYIOTbCSA METOI0M reMoianidy B Inmonesii:
OLJISA [ JIiTepaTypu

IBinninenHsa Hedpoorii, BiALi BHYTPIIHEOI MeAUIIMHY, LleHTpaNbHMii BiicbKOBMIA rocmiTans [HIoHesil
imeHi [atora CoebpoTo, dxakapra, IHnoHe3is

2MakyabTeT MEIULIMHN, BeTepaHChKMIA HalliOHAILHIIA YHIBEPCUTET po3BUTKY JIxKakapTu, Jxakapra, [HmoHe3is
3BiiicbKOBO-MeIUYHUI (PaKy/IsTeT YHiBepcuTeTy 06oponu Ingonesii, Borop, [nmonesis

Pesiome. V yvomy dokymenmi micmumocs KoMnaeKcHuil 02450 Aimepamypu w000 3acmocy8anis iHmpaodianizHo-
20 napeumepanvHoeo xapuyeanus (I11X) oas nauicumis, axi aikyromocs memodom eemodianizy (I'/]) 6 Indonesii. Mema
noaseae 8 momy, woo oyiHumu NOMoYHUi cmar i npobaemu, noe’s3auni 3 111X 6 kpaini, i 3anpononysamu nomenyiiiHi
cmpameeii 043 6dockoHanrenus. Oeas0, aKui oxonaoe cmammi, onyoaikoeani minc 2013 i 2023 pokamu 3 maxux 6a3
danux, ax PubMed, Scopus i Google Scholar, poskpueae 3nauni puzuku ma nowupenicms HedoidanHs, 30kpema 6in-
Koeo-eHepeemuunoi nedocamnocmi (BEH), ceped I/l nauienmie. 1la koeopma nayicumie uacmo nompe6ye diemuunoi
mepanii, de 11X mooce 6ymu scumme30amuoro onyiro K 041 npoginakmuku, max i 043 ocmamo4roeo aikyeaunus bEH.
IIpome demanvni dani wjoo posnoecrodxucenocmi bEH ceped I'/l] nauienmie Indone3sii obmednceni. [Ipodaremu exarouaromo
HedocmamHio Kinvbkicmo diemonoeie, Heghpoaoeie, HU3LKY NPUXUAbHICMYb nayieHmie 00 diemuyHux nopad ma He3oam-
Hicmb iHdoHe3ilicokux aikapens Haoamu ITIX /] nayicumam 3 BEH. Hepienomipue nokpumms eumpam Hayionanvnum
MeOuUUHUM CIMPaxy8aHHsM uje Oinbule YCKAAOHIOE CUMYAYio, He38adCaloMU Ha me, Wo eUmMpamu Ha po3xXioni mamepianu
ons aikyeanus I/l € oonakoseumu 6 ycix aikapusax. Meduuna naamixcna cucmema Kpainu He niompumye Hadauns 11X
nayienmam, K 3a3HA4€HO 8 eAeKMPOHHOMY Kamano3i HayioHarbHo2o azenmcmea 3 depicasHux 3akynieens. ll[o6 3a-
nponoHyeamu make AIKY8AHHA NAUIEHMAaM, AIKAPHI NOBUHHI 00CsemuU eKOHOMIYHOI eghekmugHocmi y c60ix 8i00dineHHsX
I/l Tomy, na cvoeooni, IIIX npuznauacmocs euxarouro I/l nayienmam 3 eocmpumu crmaHamu 8 CMAyiOHAPHUX YMOBAX.
1leii 0ensn0 pexomendye Hadasauam MeOUHHUX NOCAYE PO3ASHY MU MONCAUBICMb 3ANPOBAONCEHHS OKpeMux mapugie ons
I/l nayicumie 3 BEH, sxi nepebysaroms Ha ambOysamopHomy aikyeanni. Ileil nioxio mosce chpusmu noKpaujeHHo xap-

yyeanns I/l nayienmie na eemodianizi 6 Indonesii.

KnouoBi cioBa: inmpadianize napenmepanvie xap4yeanhs, Oinko8o-enepeemu4Ha HedoCmMAamHicmy, XpPOHiYHA

Xxeopoba HUpokK, eemodianis.

Introduction. Protein-energy wasting (PEW) fre-
quently manifests as a complication in chronic kidney
disease (CKD) patients undergoing hemodialysis (HD)
[1]. Carrero et al reported the results of a meta-analysis
study of the prevalence of PEW ranging from 28-54%
of CKD patients undergoing hemodialysis [2]. There
is no data available regarding PEW in HD patients in
Indonesia. Research on malnutrition in HD patients in
Indonesia is also very limited. The International Soci-
ety of Renal Nutrition and Metabolism (ISRNM) de-
fines PEW as a state of nutritional and metabolic dis-
orders in patients with chronic kidney disease (CKD)
characterized by systematic simultaneous loss of body
protein and energy storage, ultimately leading to loss of
muscle mass and fat and cachexia [3].

Malnutrition in hemodialysis patients is influenced
by a hypercatabolic state induced by uremia, decreased

Jonny Jonny
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food intake due to reduced appetite, systemic inflam-
mation (as seen in diabetes), and other autoimmune
conditions. The increased breakdown of muscle and
fat, along with inadequate nutrition intake, systemic in-
flammation, nutrient loss, low physical activity, frailty,
and the dialysis process itself, collectively contribute
to PEW [4]. In patients with CKD, chronic inflamma-
tion persists and negatively affects the production and
longevity of serum albumin, resulting in a decrease in
plasma protein levels. HD can exacerbate this issue by
causing insufficient nutritional intake due to reduced
appetite and increased dietary limitations [5].

Several factors influence the occurrence of PEW in
HD patients. Hemodialysis itself is one of the factors that
play a role in causing PEW [6]. The dialysis process plays
a significant role in the chronic loss of essential protein
and amino acids. Approximately 6—12 grams of amino
acids and 7—8 grams of protein are lost during each dialy-
sis session, which can contribute to hypoalbuminemia, a
strong predictor of malnutrition and mortality. The use
of highly permeable HD membranes or high-flux and
hemodiafiltration techniques may lead to even greater
losses of albumin, as well as insensible removal of vita-
mins, larger protein molecules, and lipids [7].
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The incorporation of intradialytic parenteral nu-
trition (IDPN) as a means of nutritional supplementa-
tion emerges as a practical approach to address PEW.
Particularly, it serves as a countermeasure against the
development of PEW induced by side effects of hemo-
dialysis. However, it is important to note that certain
guidelines do not endorse IDPN as a routine and pri-
mary therapy for managing this issue [6, 8]. This re-
view article will discuss the concept and application of
IDPN as one of the preventive efforts and management
of PEW in CKD in HD patients.

Based on information compiled by the Indonesian
Nephrology Association (PERNEFRI) within the In-
donesian Renal Registry (IRR) for the year 2018, it was
found that 91% of individuals undergoing active chronic
hemodialysis in Indonesia, totaling ~120,000 patients,
rely on BPJS-Kesehatan (BPJS) for the funding of their
hemodialysis treatments in an outpatient setting. BPJS
acts as an organizing institution of Indonesia National
Health Insurance (NHI). This institution has different
payments for healthcare facilities providing HD based
on their type. The Indonesian Minister of Health’s
Statute No. 3 of 2023, concerning the standard rates
for health services under health insurance programs,
specifies that the rates for healthcare facilities provid-
ing hemodialysis services within a range of 54.23 to
76.67 USD. The lowest rate applies to government-
owned Type D hospitals, while the highest rate applies
to specialized hospitals [9]. The different rates for HD
treatments without differentiation for consumables,
equipment, or additional therapies during the HD ses-
sion can indeed impact the availability of hospitals to
provide IDPN to malnourished patients.

Although there is ample evidence that malnutrition
in hemodialysis patients can increase mortality rates and
decrease the quality of life, there are not many articles
discussing malnutrition in hemodialysis patients and
its management in Indonesia. The only data provided
by PERNEFRI indicates that each year, the mortal-
ity among dialysis patients remains high, and the poor
nutritional status of patients continues to be a concern
[10]. Therefore, it is crucial to conduct research on the
status of IDPN for hemodialysis patients in Indonesia.
By searching and analyzing existing literature that ad-
dresses IDPN administration in Indonesia, we hope to
provide up-to-date insights into the IDPN status in In-
donesia and the challenges in providing IDPN for pa-
tients. Additionally, we aim to offer recommendations
for hospitals and the government on possible strategies
to implement IDPN for hemodialysis patients in Indo-
nesia. The goal of this paper is to outline the current
status of the IDPN administration in Indonesia and
propose potential strategies for implementation.

In this review, the literature search was conducted
via PubMed, Scopus, and Google Scholar to identify
articles related to IDPN in Indonesia. The search em-
ployed terms such as “parenteral nutrition,” “parenter-
al nutrition on hemodialysis,” “intradialytic parenteral
nutrition,” “protein-energy wasting”, “Indonesia kid-

ney nutrition”, “hemodialysis malnutrition in Indone-
sia”, “intradialytic parenteral nutrition in Indonesia,”
and “intradialytic parenteral nutrition on hemodialy-
sis.” Subsequently, studies relevant to the objectives
of this review were selected and thoroughly reviewed.
Other relevant supplementary data from PERNEFRI,
National Regulation, and National Agency were also
included to further fill the gap of our study.

Nutritional therapy in patients undergoing HD.
There are four methods of supplementation of nutri-
tion in HD patients, namely orally, enterally, or par-
enterally accompanied by IDPN, and total parenteral
nutrition (TPN). The determination of this method of
supplementation is mainly influenced by several factors
related to oral access, the patient’s gastrointestinal con-
dition, as well as the patient’s CKD stage [11].

ASPEN recommends nutritional counseling and
oral supplementation as a first-line approach to he-
modialysis-related PEW. If the provision of nutrients
through the oral route cannot improve the patient’s nu-
tritional status, then the use of the enteral tube becomes
the next recommended modality to provide nutrients
directly to the patient’s gastrointestinal tract. TPN isan
option for patients who cannot tolerate the oral or en-
teral tube route due to gastrointestinal damage, chronic
nausea, vomiting, or anorexia or for patients who failed
in previous attempts with the oral and/or enteral tube
route [12, 13].

IDPN is administered as a supplement during di-
alysis sessions and is scheduled regularly. Even though
they have received nutritional intake through IDPN,
patients still have to get oral nutritional intake outside
the dialysis session to be able to meet their calorie and
protein needs. Some guidelines recommend IDPN only
be performed on hemodialysis patients who fail to re-
spond or are unable to use oral and enteral tube path-
ways [8, 14], but IDPN is also often used by clinicians
before attempting to provide nutrition through oral or
enteral tubes [15].

Intradialytic parenteral nutririon. IDPN is the
administration of intravenous nutrition during hemo-
dialysis sessions taking place through an extracorporeal
circuit [12]. ISRNM recommends IDPN as the last
resource to supplement spontaneous nutrient intake in
ESRD patients undergoing hemodialysis and diagnosed
with PEW, or at risk for PEW [16]. IDPN typically
contains three macronutrients consisting of glucose,
amino acids, and fat emulsions, and is available as an
all-in-one concentrated parenteral mixture (approx.
1 kcal/mL, 40-60 g of amino acids per liter). An IDPN
using an all-in-one commercial formula can safely allow
up to 1000 kcal and 50 g of amino acids to be admin-
istered in each hemodialysis session. With this amount
of IDPN, the maximum daily extra energy and protein
provided by IDPN for people 70 kg is 5-6 kcal/kg/d and
0.3 gamino acids/kg/d.65 on average during dialysis and
nondialysis days [17]. Therefore, IDPN should only be
considered for patients with a spontaneous intake of at
least 20 kcal/kg/d and 0.8 g protein/kg/d [18].
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Anderson et al reported that the cost required to
perform an IDPN on a single hemodialysis session can
be up to 300 times the cost of administering oral supple-
ments [19]. Perhaps at this time, because there is not
enough clinical evidence to support the use of IDPN,
cost efficiency is a major factor in why IDPN is not rec-
ommended as a routine or first-line therapy in CKD on
HD patients.

ESPEN and NKF/KDOQI do not state any ab-
solute contraindication of the granting of IDPN [20].
The provision of IDPN is also non-invasive because
it only uses pre-existing vascular access (hemodialysis
access). As the name implies, “intradialytic”, IDPN is
only performed while the dialysis process is in progress
and is not intended as a long-term permanent therapy,
IDPN should be immediately stopped and oral nutri-
tion supplementation (ONS) should be restarted based
on a combination of the following three criteria: stable
serum albumin >3.8 mg/dL for 3 months; increased
subjective global assessment score (SGA) to A (well
nourished) or B (moderately malnourished); clinical

examination of improved nutritional status; increase in
oral intake of protein and energy to >1.0 g/kg/d and to
>30 kcal/kg/d. Although there is insufficient evidence
regarding the benefits of IDPN on the mortality rate
of CKD patients on HD, its benefits to nitrogen bal-
ance, anthropometric parameters, and serum preal-
bumin, substitute parameters for difficult outcomes in
malnourished hemodialysis patients have been reported
by several studies [13, 21, 22]. The initial benefits of
such IDPN can be identified immediately after 1 month
of treatment when prealbumin is monitored [13]. A
study evaluating the efficacy of IDPN therapy in mal-
nourished patients with refractory anemia reported
improved nutritional status assessed by malnutrition
inflammation (MIS), BMI, and albumin scores, as well
as increased refractory anemia [22]. Despite the pos-
sible risks to consider, IDPNs appear to be metabolical-
ly secure [13]. We have gathered and analyzed several
articles related to the provision of IDPN in Indonesia,
and the results and recommendations from each article
are compiled in the following Table 1.

Table 1

Summary of findings and recommendations across articles on IDPN administration in Indonesia

Articles Findings

Suggestions

Marsen et.al [13]

e IDPN can help maintain or improve nutritional | e

Consider IDPN when an HD patient

status in patients on hemodialysis who struggle
with oral intake.

Monitoring of patients on IDPN includes
checking dry weight, blood glucose, and liver
tests.

The effectiveness of IDPN can be assessed
using various nutritional status markers, such as
body weight, albumin, and prealbumin levels.
Clinical outcomes from IDPN include
improvements in nutritional status, which are
linked to better survival rates and fewer hospital
stays

cannot follow dietary advice or cannot
take ONS

IDPN should be seen as a complement to
ONS to meet dietary requirements
Three-month courses of IDPN are needed
before reassessing nutritional status
Clinicians’ strategy to balance energy and
protein levels using currently available
product

Clinicians, dietitians, nurses, patients,
and caregivers should work together to
ensure nutritional intervention success

Karupaiah et. al. [23] |e

Severe shortage of dietitians in kidney care,
especially in low and middle-income countries.

Nutrition  screening, assessment, and
counseling are lacking in selected Asian
Countries.

The hesitance of doctors to engage with
nutritionists and concerns about their
knowledge of kidney disease.

Need for interprofessional collaboration and
task sharing to improve kidney nutrition care.
Indonesia has various levels of nutrition
and dietetics education. There is a stronger
structural framework for training nutritionists
and dietitians in Indonesia compared to some
other countries. Multitier of nutritionist
workforce in Indonesia. There are experienced
general dietitians dedicated to kidney nutrition
tasks. Most health facilities perform formal
nutritional status assessments on CKD patients.
However, formalized training in renal nutrition
is lacking

Create regional institutional coalitions for
culture-sensitive capacity building.

Build interprofessional collaboration to
fill gaps in essential dietitian services
Train other health professionals to provide
basic patient counseling and nutrition
screening in the absence of dietitians
Advanced renal nutrition courses to
upskill dietitians.

Incentivize dietitians through higher
wages and recognition of specialization in
renal nutrition

Implement regular nutritional screening
and assessment in healthcare settings
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Continuation of Table 1

Articles

Findings

Suggestions

Kittiskulnam et. al.
[12]

Higher serum albumin level in the IDPN group
after 3 months

Spontaneous dietary intake improved
Malnutrition inflammation score improved

No significant changes were found in muscle
mass, strength, serum prealbumin, interleu-
kin-6, high sensitivity-c reactive protein, and
acylated ghrelin

Higher Ieptin in the control group after 3 months
No volume overload or uncontrolled hypergly-
cemia was observed

e IDPN may be beneficial for hemodialysis

patients who cannot tolerate oral nutritional
supplements (ONS) due to adverse effects.

e IDPN should be considered as a supple-

mental nutrition strategy for improving
serum albumin, body weight, spontaneous
oral intake, and malnutrition inflammation
score (MIS).

e Monthly individualized nutritional coun-

seling should be provided to patients receiv-
ing IDPN as part of standard care.

Suryantoro et al [5]

IDPN offers the fastest elevation of albumin
level. Nevertheless, other nutritional support im-
proved comparable stable albumin levels in later
months.

Different types of nutritional therapy (counsel-
ing, oral therapy, and IDPN) were compared,
and all showed some benefits.

Patients’ body measurements, like arm size and
skinfold thickness, got better with nutritional

¢ Different ways of helping patients with their

diet, like talking with a nutritionist, taking
supplements, or getting nutrition during di-
alysis, all seem to work.

¢ Nutritional therapy can improve blood pro-

tein levels in patients with kidney problems
on dialysis

therapy.

IDPN type. There are 2 main types of IDPN on
the market, namely compounded admixture-based and
commercial admixture-based IDPN. In compounded
admixture-based IDPN, all-in-one IDPN bags are
formulated based on individual patient needs while in
commercial admixture-based IDPN, premixes are pro-
vided for general use. Commercial Premixed is much
more popular because the compounding process based
on specific patient needs is time-consuming and adds to
the cost [24]. Typically IDPNs use high-concentration
formulas to reduce the risk of volume overload and ad-
just the treatment within the usual time constraints of a
standard hemodialysis session [25].

Current IDPN status and importance in Indone-
sia. Malnutrition remains a significant factor affecting
the quality of life of HD patients in Indonesia. Research
on malnutrition in HD patients in Indonesia is still very
limited and mainly relies on the Subjective Global As-
sessment (SGA) questionnaire. As an example, a study
in Lampung, Sumatra, found that 18% of HD patients
suffer from malnutrition [26]. Another study in Bali in-
dicates that approximately 42.4% of HD patients expe-
rience malnutrition [27]. Although there is no current
data recording HD patient’s muscle and/or fat mass,

according to Indonesian Renal Registry 2018 (IRR)
data, 47% of HD patients have low albumin levels, and
81% have not yet achieved the target Kt/V of 1.8 [10].
While urea clearance does not significantly affect nu-
tritional status markers, it does impact the normalized
protein catabolic rate (nPCR) [28]. It is suspected that
uremic toxins can indeed cause changes in taste percep-
tion [29]. Further increasing malnutrition in Indone-
sian HD patients. Under these conditions, it is neces-
sary to conduct further assessments concerning patients
who are experiencing PEW and require IDPN.

Providing IDPN to patients with PEW in Indo-
nesia is a challenge that needs to be overcome. This is
because the majority of patients rely on BPJS as their
primary funding source for HD [10]. It is necessary to
calculate the difference between the claims received by
the hospitals and the unit cost of HD at those hospitals
to determine the hospitals’ ability to provide IDPN.
Additionally, providing IDPN should be formulated
to the nutritional composition required by the patient
and the available pricing. In Table 2, you can see data
regarding the prices of parenteral nutrition available in
Indonesia, provided by the website of the Indonesian
National Public Procurement Agency.

Table 2
Commercial admixture-based IDPN price in Indonesia
Product Name Composition Price (USD)
) . . 70g AA, 10.8g N,
Nephrosteril (250ml) Amino acids 280kCal/250ml 3.06
Ranxamin (200ml) Amino acids 89.49g AA, 15.2g N/L 3.21
Kidmin (200ml) Amino acids 14.41g AA, 2g N/200mL 3,52
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Continuation of Table 2

Product Name Composition Price (USD)
. . . . 50g AA, 50g Sorbitol, 50g
Aminofusin L 600 (500ml) Amino acids Xylitol/L 34
Amiparen 10% (500ml) Amino acids 100g AA, 15.7g N/L 6.23
Gabaxa 100 (100ml) I-alanyl-1-glutamine 200mg/L 15.66
Glutalan (100ml) I-alanyl-1-glutamine 15.79
Glutiven (100ml) l-alanyl-I-glutamine 15.79
Ahep (500ml) Amino a"ldj’ glucose, l-omnithine- | 5, A 7 53N 400kCal/L 5.06
-aspartate
Comidin S iy || S A, e e | oo o saN AGEEHL 5.67
I-aspartate
Valamin (500ml) Amino acids, sorbitol 29.2g AA, 4.2g N/L 3.12
Pan Amin G (500ml) Amino acids, sorbitol, 2.72% AA (W/v), 4.2g N/L 3.12
Aminoleban (500ml) Amino acids, electrolytes 7.99% AI?\I(/‘YV)’ 12.2¢ 4.8
Benutrion VE (250ml) Amino acids, vitamins, electrolytes 4.04
Bfuid (500ml) Amino acids, glucose, electrolytes 6.31
Bfuid (1000ml) Amino acids, glucose, electrolytes 11.61
. . . 100g soya oil & MCT,
Lipomed 20% (100ml) Essential fatty acids 2000kCal/L 4.97
Lipomed 20% (250ml) Essential fatty acids 9.79
. . . . 20g olive oil & soya oil,

Clinoleic 20% (100ml) Essential fatty acids 2000kCal/L_ 10.8
Clinoleic 20% (250ml) Essential fatty acids 11.27
Martos — 10 (500ml) Maltose 100mg Maltosa/ml 2.22

. . . 5.1% AA, 3.8% lipid,

ST b (S ) L L N T e— 16.88

electrolytes
electrolytes

SmofKabiven (1206ml) Amino acids, glucose, fatty acids, 25.31
electrolytes

SmofKabiven (1448ml) Amino acids, glucose, fatty acids, 2911
electrolytes

The use of IDPN in Indonesia is covered by BPJS
through a package of dialysis procedure costs under
the Minister of Health Regulation No. 3 of 2023.

the regional location of the hospital. Therefore, The
Indonesian Nephrology Association establishes the
unit cost of HD for each session at different hospitals

The cost varies depending on the type of hospital and (Table 3).
Table 3
The average cost of standard HD sessions across various hospital categories in Indonesia
HD Unit Cost (USD)
Item i
Type A Hospital Type B Hospital Type C Hospital Type ]élgti)csp ital/
Consumables 38.46 38.46 38.46 38.46
Labor fee 9.68 6.97 6.32 5.74
Depreciation 4.84 4.84 4.84 4.84
Total 52.98 50.27 49.62 49.04
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In terms of consumables and depreciation, there is
no difference. The variation lies solely in the labor fee,
which depends on the number of healthcare personnel
and the qualifications of medical staff differing among
different types of hospitals.

Based on a rough calculation of unit costs and pay-
ments provided by BPJS for each regular HD session at
hospitals, not every hospital can afford to provide IDPN
to HD patients. Only hospitals categorized as type A,
(certain) type B, and specialty have the financial capac-
ity to offer IDPN to patients. Even in these hospitals,
careful calculations must be made, and IDPN should
be administered with formulations that align with the
specific needs of the patients.

In the next part of our review, we’re going to sum-
marize what we learned from looking at different arti-
cles and data. This information helps us figure out the
problems and possible solutions for giving intradialytic
parenteral nutrition in Indonesia. We carefully checked
various articles and data to understand the challenges of
providing IDPN in Indonesia. By combining what we
found in our research, we can discuss the problems that
come up when trying to give intradialytic parenteral nu-
trition in Indonesia. We also explore practical solutions
based on what we learned from other studies around the
world and what makes sense for the situation in Indo-
nesia. The summarized challenge and possible solution
are presented in Table 4.

Table 4

Challenges and possible solutions for IDPN Administration in Indonesia

No Challenge Possible Solution
1 Severe shortage of dietitians in Establish regional institutional coalitions for culturally sensitive capacity
kidney care building, providing advanced renal nutrition courses to upskill dietitians, and
training other health professionals for basic patient counseling and nutrition
screening in the absence of dietitians.
2 Lack of patient adherence to Start implementing nutrition counseling and monitoring dietary intake for
dietary advice patients, and collaborate with the patient’s caregiver.

3 The current IDPN can only be
administered in an inpatient setting

Clinicians need to be more precise and regularly assess HD patients’
nutritional status or collaborate with nutritional experts. They should
promptly administer sufficient nutritional interventions, including IDPN, in
an inpatient setting, allowing more freedom based on NHS claims.

4 Lower-tier hospitals will incur
losses if administering IDPN in an
outpatient setting

The government, in this case, the Minister of Health, who holds a position
above BPJS, can consider providing a special outpatient care rate for HD
patients with malnutrition conditions.

Conclusions. PEW poses a prevalent challenge for
CKD patients undergoing HD. Among the mechanisms
for administering supplemental therapy, Intraperito-
neal Dialysis Parenteral Nutrition (IDPN) stands out
as a potential intervention for preventing and managing
PEW in CKD in HD patients. While certain guidelines
may not prioritize IDPN as the initial choice for ad-
dressing PEW, clinicians often opt for its use before ex-
ploring the oral or enteral tube pathway.

Addressing the lack of specialized nutrition ex-
perts in kidney care and low adherence to dietary in-
terventions among Asians, regional coalitions need to
be established for capacity building. This includes ad-
vanced renal nutrition courses for dietitians and basic
patient counseling and nutrition screening training for
other health professionals. Those strategies will sup-
port the initiatives like implementing nutrition coun-
seling, monitoring dietary intake, and collaborating
with caregivers to improve patients’ nutritional status,
facilitating the provision of IDPN as a supplementary
measure.

In higher-tier and specialized hospitals, the flex-
ibility to incorporate IDPN into the inpatient HD pro-

cedure is observed, allowing for effective PEW manage-
ment while minimizing financial losses. Conversely,
patients in lower-tier hospitals may face challenges in
accessing therapy for the PEW they experience. This
discrepancy arises from the incomplete coverage of HD
and IDPN unit costs by the BPJS (Badan Penyeleng-
gara Jaminan Sosial), the national health insurance
program. As a result, an alternative approach emerges,
wherein IDPN is administered within the inpatient set-
ting when routine hemodialysis patients are admitted
due to acute conditions warranting IDPN supplemen-
tation.

This situation is exacerbated by the fact that BPJS
coverage falls short of fully meeting the expenses asso-
ciated with HD and IDPN. Looking ahead, it becomes
imperative for the Minister of Health to consider revis-
ing rates for HD services. Additionally, the allocation
of separate tariffs for HD patients experiencing PEW
or other HD-related complications could significantly
improve the accessibility and affordability of essential
therapies. In doing so, a more interconnected and com-
prehensive approach to addressing the complexities of
PEW in CKD on HD patients can be achieved.
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Abstract. The prevalence of vitamin D deficiency is high in patients with chronic kidney
disease (CKD). Vitamin D deficiency is associated with various bone disorders such as
osteoporosis by affecting bone mineralization. Currentinternationalguidelines recommend
vitamin D supplementation in CKD as well as in the general population. However,
the effect of various forms of vitamin D on bone health in CKD remains unclear. Few
randomized controlled studies have evaluated the effects of vitamin D supplementation
on bone mineral density and bone turnover markers; however, the findings of these studies
are heterogeneous. This review aimed to present comprehensive and current findings on
the effects of native vitamin D supplementation on bone biomarkers and bone mineral
density in CKD. We infered that native vitamin D treatment could improve some bone
biomarkers, particularly in predialysis CKD patients with severe vitamin D deficiency.
Our findings also draw attention to the fact that vitamin D is an important factor in
treatment. However, it is essential to design better-quality and comprehensive controlled
studies to obtain clear findings.
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Ceuninaii [Iemipess, Mypart I'top0io3

PoJib JikyBanHg BiTaminoM D y KiiHiuHili oniHIi ocTeonopo3y y XBOpHUX HA
XPOHIYHY XBOPOOY HUPOK
Kadenpa xapuyBanHs Ta gietosorii Tpakiiicbkoro yHiBepcutety, Enipne, Typeuunna

Pestome. Towupenicmo degpivumy eimaminy D € Had3eunaiino 6UCoKoio ceped NAyIiEHMIe 3 XPOHIUHOI X60p000I0
Hupok (XXH). Hegiuum eimaminy D acoyiiioeanuii 3 MiHepaibHO-KIiCMKOBUMU PO31A0AMU, 8 MOMY HUCAI I OCMEONo-
posom. CyuacHi MincHaApoOHi HACMAHOB8U peKomMeHdyromb dodamkosuil npuiiom eimaminy D xeopum na XXH ma ceped
HaceneHHs 6 yinomy. Ilpome enaue piznux gopm éimaminy D na 300pos’s kicmok y nayicumie 3 XXH 3aaumaemocs He-
sacnum. Kinvka panoomizosanux KOHMpPOAbOBAHUX Q0CAIONCEHb OUIHIOBAAU BNAUG NPULioMy eimaminy D Ha miHepanrbHy
WinbHicmb KicmKoeoi mKanuHu ma mMapkKepu 00MIiHY KiCMK080i MKAHUHU, 00HAK pe3yabmamu Yux 00CAi0NceHb Heo-
OHopioni. lleii 0ensnd mae Ha memi npedcmasumu Ce0CaNCHi ma cy4acHi pe3yabmamu uo0o énaUGy HamuUeHUX 0006a6oK
éimaminy D na Kicmkogi Giomapkepu ma MiHepanbHy winbHicms Kicmkoeoi mkanunu y xeopux Ha XXH. Mu npuiiwau do
BUCHOBKY, W0 AiKyeaHHs simaminom D moxce nokpawumu desiki biomapkepu Kicmok, ocobaugo y nayienmie 3 XXH na
nepeddianizniii cmadii, i3 cepiiozHum deghiyumom éimaminy D. Hawii sucnosku makoxc npusepmaroms ygazy 00 8aic-
ausocmi 3acmocygants eimaminy Dy aikyeanni xeopux na XXH. O0nak 045 ompumManHs 4imKux 8UCHOBKIE 8AXNCAUBO

Ppo3podumu AKiCHi ma KOMIAEKCHI KOHMPOAbOBAHI 00CAIONCEHHS.
KmouoBi ciioBa: ocmeonopos, éimamin D, karsuyumpion, HupKoea ocmeooucmpogis, kaavyudion.

Introduction. Chronic kidney disease (CKD) is
a progressive disease in which kidney function is irre-
versibly impaired because of certain changes in kidney
function or structure [1]. According to the Kidney Dis-
ease Improving Global Outcomes (KDIGO) reports,
CKD affects 10-15% of the total population worldwide
[2]. In Turkey, the prevalence of CKD is 15.7%, ac-
cording to the reports of the Chronic Renal Disease in
Turkey (CREDIT) study [3]. However, it is known that
the actual prevalence is difficult to estimate due to low
awareness levels and limited access to laboratory ser-
vices. Hypertension, diabetes mellitus (DM), obesity,
and primary kidney diseases are serious health problems
that can cause significant complications such as CKD.
It has been reported that cardiovascular disease (CVD)
is primarily responsible for mortality and morbidity, and
the risk of comorbidity and cardiovascular mortality is
lower in women [4]. There is an inverse relationship be-
tween glomerular filtration rate (GFR) and CVD risk,
regardless of sex, age, or other risk factors [5]. CKD
significantly increases global health care costs. In high-
income countries, more than 3% of the annual health-
care budget is spent solely on the treatment of end-stage
renal disease (ESRD) [6]. In Turkey, it is estimated that
this rate corresponds to approximately 5% of the total
health budget [7].

In the initial stages of CKD, systemic mineral me-
tabolism and bone tissue composition begin to change

Murat Giirbiiz
muratgurbuz@trakya.edu.tr

with decreased kidney function. As kidney dysfunc-
tion progressively increases, deteriorating mineral me-
tabolism causes bone disorders, defined as renal osteo-
dystrophy [8]. Renal osteodystrophy is expressed as a
component of the syndrome called Chronic Kidney
Disease-Mineral and Bone Disorders (CKD-MBD),
which causes bone fractures, vascular calcification and
mortality. However, moderate and advanced CKD pa-
tients are usually elderly individuals and may also ex-
perience age-related or post-menopausal osteoporosis
alongside declining kidney function [9]. Osteoporosis
is a progressive bone disease that results in increased
bone fragility due to low bone mineral density (BMD)
and deterioration of the microarchitecture of bone tis-
sue [8]. It is known that the factors such as age, gender,
glucocorticoid use, malnutrition, physical inactivity
and vitamin D deficiency contribute to the occurence
of osteoporosis in CKD patients [8, 10]. Osteoporosis
often coexists with CKD, and the global prevalence of
both is increasing day by day. Osteoporotic fractures,
which cause increased disability and reduced survival,
cost 5.8 million disability-adjusted life years (DALYs5)
annually worldwide [9].

Sustaining calcium and phosphorus metabolism is
possible by maintaining vitamin D homeostasis in the
body. The level of circular vitamin D is maintained by
the production of active vitamin D (calcitriol) in the
kidney. In this context, a better understanding of the
relationship between renal damage and impaired vita-
min D homeostasis may offer important clinical ad-
vantages [11, 12]. It is known that vitamin D has an
important role in the maintenance of mineral balance
and bone tissue health, as well as in the prevention of
health problems, such as cardiovascular damage, renal
damage, hyperparathyroidism, and immune dysfunc-
tion [11, 13, 14]. Vitamin D is defined as a steroid
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hormone that is exogenously supplied with animal- or
plant-based foods or nutritional supplements and syn-
thesized endogenously from subcutaneous cholesterol
[15]. Studies have shown that the prevalence of vitamin
D deficiency is high in patients with CKD and that this
deficiency increases disease progression [16, 17]. This
vicious cycle leads to osteoporosis and/or bone fractures
due to the increasing severity of CKD. It is well known
that the prevalence of fractures is higher in patients with
CKD compared with the general population [18]. At
this point, there is some evidence that BMD and bone
formation markers may be improved by native vitamin
D treatment [19, 20]. However, there are no clear find-
ings on the role of native vitamin D in the prevention
and/or treatment of osteoporosis in patients with CKD.
This review aimed to comprehensively investigate the
effect of native vitamin D treatment on bone mineral
density and biochemical parameters used in the clinical
assessment of osteoporosis in patients with CKD.
Overview of vitamin D metabolism. Vitamin D
is a nomenclature expressing the group of fat-soluble
steroidal compounds that regulate the absorption and
metabolic effects of calcium and phosphate [12]. In na-
ture, vitamin D exists in two different forms as vitamin
D3 (cholecalciferol) in animal tissues and vitamin D2
(ergocalciferol) in plant tissues. Despite dietary sources
such as animal- and plant-based foods, the main source
of vitamin D in the body is subcutaneous 7-dehydro-
cholesterol. As a classical metabolic pathway, vitamin
D3 is converted from 7-dehydrocholesterol to previta-

25(0H)D3

Osteoblast
J Ta-hydroxylase

CD/ (CYP27B1)

l PO4 «—— FGF-23/Klotho

1,25 (OH).D3

24-hydroxylase
(CYP24AT1)

min D3, followed by vitamin D3 by thermal isomeriza-
tion under the effect of ultraviolet B (UVB) rays in the
epidermis [21]. Vitamin D3, which is supplied by diet
or synthesized in the skin by UVB rays, is transported
to the liver by binding to vitamin D-binding protein
(VDBP) in the bloodstream. In the liver, it is convert-
ed to 25-hydroxy vitamin D [25(OH)D], also known
as calcidiol, by 25-hydroxylase (CYP2R1) and sterol
27-hydroxylase (CYP27A1), which is then converted to
1,25-dihydroxy vitamin D [1,25(OH)2D], also known
as calcitriol, in the proximal tubule of the kidney by
1-alpha-hydroxylase (CYP27B1) [21]. Calcitriol is the
most active form of vitamin D and is transported to the
target organs via VDBP after synthesis [12]. Calcitriol
exerts its effects on target cells through the vitamin D
receptor (VDR), which is found in almost all cells in the
human body and can activate approximately 3% of the
human genome. The calcitriol/VDR complex formed
by the binding of calcitriol to VDR in the cytoplasm
enters the nucleus and binds to the retinoid X receptor
(RXR). This complex interacts with vitamin D response
elements to up-regulate or down-regulate the transcrip-
tion of target genes [22].

The main endocrine function of calcitriol is to
help maintain regular calcium homeostasis by increas-
ing intestinal calcium absorption, stimulating calcium
resorption from the bones, and increasing calcium re-
absorption in the distal tubule of the kidney [21]. Cal-
citriol synthesis occurs under tight control of the kid-
neys (Fig. 1) [23].

Parathyroid Gland

PTH

o |
O,
©,

O

1,24,25(0H);D3

Calcitroic Acid
(Waste Product)

Fig. 1. Illustration of vitamin D synthesis in the kidney: Native vitamin D is converted to 25(OH)D by hepatic 25-a-hydroxylase.
Renal (mostly) and extrarenal 1-a-hydroxylase converts 25(OH)D to the active form, 1,25(OH)2D. While PTH increases
vitamin D activation by up-regulating 1-o-hydroxylase in proximal tubular cells, FGF23 inhibits vitamin D activation by

down-regulating 1-a-hydroxylase and up-regulating 24-a-hydroxylase. FGF-23: Fibroblast growth factor-23;
PTH: Parathyroid hormone; Ca: Calcium; PO4: Phospate.

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Aiaaidy N21 (81) 2024

LLIkona Hedponora 73



Nephrology School

Ukrainian Journal of Nephrology and Dialysis, 1 (81)2024

In hypocalcemia, parathyroid hormone (PTH)
secretion is stimulated by calcium-sensitive receptors
(CaSR) in the parathyroid gland; thus, calcitriol pro-
duction increases with PTH-mediated CYP27B1 stim-
ulation. Calcitriol sensitizes the parathyroid gland to
calcium inhibition by increasing serum calcium levels,
thereby inhibiting PTH secretion. Calcitriol can also
suppress its own production by inhibition of CYP27B1
and stimulate its own degradation through induction
of 24-hydroxylase (CYP24Al) in the kidneys [23].
Further, it is known that the expression of fibroblast
growth factor-23 (FGF-23) secreted mainly by osteo-
blasts and osteocytes can be stimulated by calcitriol. In
addition, increased serum calcium levels can increase
FGF-23 synthesis independent of serum vitamin D
and PTH levels [24]. FGF-23 not only stimulates re-
nal phosphate excretion, but also suppresses calcitriol
synthesis through CYP27B1 inhibition and accelerates
calcitriol degradation through CYP24Al1 induction
[23, 25].

/—\ skin

Sunshine

7-dehydrocholesterol

Parathyroid Glands

. g

N

Bone
— g

"‘Ca“ and P mineralization
f Organic matrix synthesis

Cholecalciferol (Vit D)

Although it has many different metabolic roles,
such as glucose homeostasis, cardiovascular health,
immunomodulation and anti-proliferation, vitamin D
exerts its main effect in bone tissue together with the
actors such as PTH and FGF-23 [12, 26]. It has long
been known that vitamin D has direct and indirect ef-
fects on bone formation through modulation of cal-
cium and phosphate metabolism. Many studies have
reported that vitamin D increases bone mineralization
and is an important stimulator of bone remodeling [27,
28]. During the remodeling process, vitamin D not only
regulates serum calcium and phosphate levels, but also
stimulates the maturation and proliferation of VDR-
expressing osteoblasts and osteoclasts [29]. Atkins et
al. (2007) demonstrated that calcitriol up-regulates the
bone formation marker genes such as osteocalcin, nu-
clear factor kappa-f ligand (RANKL), and osteopontin
in human osteoblasts [30]. The effects of calcitriol on
the regulation of calcium/phosphate metabolism and
bone remodeling are summarized in Fig. 2 [31].

Foods

TL

Ergocalciferol (Vit D;)

+ = 25(0OH)D;(Low activity)

1

+ Tubuler reabsorption
of Ca** and P

25(0H)D5 Active ——1

T Intestinal absorption
of Ca”"and P

Fig. 2. Schematic summary of vitamin D metabolism and its mechanism of action: Vitamin D is derived from both
ergocalciferol and cholecalciferol. Ergocalciferol derives from UV irradiation of ergosterol, the sterol in mushrooms, while
cholecalciferol derives from UVB irradiation of 7-dehydrocholesterol in the skin. Calcitriol, the active form synthesized in

the kidney, suppresses parathyroid hormone secretion, stimulates renal reabsorption and intestinal absorption of calcium
and phosphorus.It also promotes bone remodeling by increasing circular calcium and phosphate levels, and stimulating
mineralization and organic matrix synthesis by maturation and proliferation of VDR-expressing osteoblasts and osteoclasts.
Ca: Calcium; P: Phosphorus; PTH: Parathyroid hormone.
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Vitamin D metabolism in CKD. CKD is one of
the main causes of vitamin D deficiency, which is an
important public health problem. CKD is an irrevers-
ible progressive loss of kidney function that persists for
at least three months and eventually leads to ESRD.

Decreased kidney function can be determined by the
estimated glomerular filtration rate (eGFR; 120 to
0 mL/min/1.73 m2) or the corresponding CKD stage
(G1 to G5) [32]. GFR stages representing kidney
function are shown in Table 1 [10].

Table 1

Glomerular Filtration Rate-based Disease Stages in CKD

CKD Stages GFR mL/min/1.73m?

Gl >90
G2 60-89

G3a 45-59

G3b 30-44
G4 15-29
G5 <15

G5D Dialysis

Abbreviations: GFR: Glomerular filtration rate; CKD: Chronic kidney disease

Literature findings have reported that decreased
GEFR level is associated with vitamin D deficiency [11,
16]. As seen in Figure 2, the conversion of calcidiol to
calcitriol occurs in the kidney proximal tubule [31].
Therefore, it is well known that renal dysfunction al-
ters vitamin D metabolism in CKD patients. Vitamin D
deficiency is mainly due to decreased renal filtration of
calcidiol, suppression of calcitriol synthesis by FGF-23
and uremic factors, and high urinary excretion of cal-
cidiol in patients with CKD [32].

The FGF-23 level, which starts to increase in the
early stages, is primarily responsible for the vitamin D
deficiency in CKD. Hyperphosphatemia resulting from
renal dysfunction stimulates FGF-23 expression in os-
teocytes and osteoblasts, and increased FGF-23 levels
decrease renal phosphate reabsorption through NaPi-
IIa inhibition and calcitriol synthesis through renal
CYP27BI1 inhibition [33]. Additionally, acidosis and
hyperuricemia may also cause decreased calcitriol syn-
thesis in patients with CKD [34, 35]. Vitamin D defi-
ciency causes hypocalcemia, owing to its active role in
the intestinal absorption and renal reabsorption of cal-
cium. Hypocalcemia may cause secondary hyperpara-
thyroidism (SHPT) in patients with CKD by triggering
PTH secretion in the parathyroid gland [32]. Further-
more, it has been suggested that factors that decrease
calcidiol bioavailability, such as decreased exposure
to sunlight, insufficient dietary vitamin D intake, de-
creased glomerular filtration of calcidiol, and increased
urinary excretion of calcidiol due to decreased megalin
expression, may also cause vitamin D deficiency in pa-
tients with CKD [33].

Serum calcidiol level is considered to be the best in-
dicator for the assessment of vitamin D status [33, 36].
Many authors believe that the lower limit of adequate
calcidiol levels should be 30 ng/mL [33, 37]. According
to the Korea National Health and Nutrition Examina-

tion Survey (KNHANES) reports, serum calcidiol lev-
els decrease when GFR is below 60 ml/min/1.73 m2.
[38]. The literature shows that severe deficiencies begin
to occur in patients with stage 3 CKD, and the deficien-
cy becomes more severe in advanced stages [16, 39].
In hemodialysis patients, this deficiency reaches up to
80% [40]. Aging, corticosteroid use, and obesity have
also been suggested to affect the vitamin D status in pa-
tients with CKD [9, 33, 37]. Although there is no in-
ternational consensus regarding the optimal dose, most
observational and randomized controlled studies have
shown that nutritional vitamin D supplementation pro-
motes bone health [19, 41]. However, the significant
effect of vitamin D supplementation on bone health
in all patients with CKD has not yet been determined.
The Current KDIGO CKD-MBD Guidelines do not
recommend routine vitamin D treatment for predialysis
patients with stage 3a-5 CKD [42].

Bone metabolism and bone disorders in patients
with CKD. In early-stage CKD, decreased expres-
sion of the co-receptor klotho causes increased serum
FGF-23 levels and increased FGF-23 stimulates uri-
nary phosphate excretion and decreases calcitriol syn-
thesis through proximal tubular CYP27B1 inhibition
[23]. Furthermore, increased levels of sclerostin and
dickcopf-1 due to CKD progression reduce bone for-
mation by inhibiting LRP5/6-mediated Wnt signaling
and stimulating RANKL-mediated osteoclastogenesis
[43]. Moreover, uremic toxins, such as indoxyl sulfate,
which accumulate in tissues owing to increased levels
of circular urea, can reduce PTH receptor expression
in osteoblasts [44]. It is well known that the trend of
increasing serum phosphate levels from the early stages
in patients with CKD plays a central role in the occur-
rence of SHPT [32, 33]. These known factors reduce
bone strength by causing abnormal bone remodeling
and osteoporosis in patients with CKD [43, 44].
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CKD is often associated with mineral and bone
disorders, osteoporosis, and low trauma fractures [8,
18]. As renal function declines, CKD-MBD, which is
an important complication, may occur in patients with
CKD. This syndrome is defined as a systemic disorder
of mineral and bone metabolism characterized by one
or more anomalies such as impaired calcium, phospho-
rus, vitamin D and PTH metabolism; changes in bone
mineralization, bone turnover, bone volume and bone
strength; and soft tissue calcification [43]. It is well
known that CKD-MBD significantly increases the risk
of bone fractures, cardiovascular events, and morta-
lity [9]. Renal osteodystrophy, which is characterized
by detectable changes in bone morphology on biopsy,
is expressed as a bone tissue-related subcomponent of
CKD-MBD syndrome [9, 45]. Compared with the
general population, patients with CKD are more likely
to have bone fractures due to renal osteodystrophy. A
prospective cohort study of stage 3-5 CKD patients has
found a moderate association between CKD and high
fracture risk, regardless of BMD, age, or race [46].

The etiology of the increased fracture risk in the
CKD population is multifactorial. Many of the risk fac-
tors identified in the general population, such as early
menopause, low BMD, family history of osteoporosis,
low body mass index (BMI), and inflammatory diseases,
increase the risk of fracture in patients with CKD [44,
47]. However, there is no clear distinction between frac-
tures caused by severe osteoporosis or renal osteodys-
trophy. Therefore, the basic approach in fracture man-
agement is to reduce CKD-induced mineral and bone
disorders and to treat osteoporosis [47]. KDIGO recom-
mends the use of bone quality parameters such as turn-
over, mineralization, and volume determined by biopsy
when evaluating bone pathology. Apart from bone biop-
sy, biomarkers such as bone specific alkaline phosphatase
(BSAP) and intact PTH (iPTH) levels can also contrib-
ute to the assessment of bone turnover [43, 48]. In ad-
dition to quality parameters that directly assess fracture
risk, noninvasive methods, such as BMD measurement,
have also been defined. Many studies have reported that
low BMD can predict fracture risk in the CKD popula-
tion [49, 50]. However, routine BMD measurements are
not recommended for predicting bone fractures in CKD
patients [42].

The relationship between CKD and osteoporosis.
It has been reported that age-related or postmenopausal
osteoporosis is mostly detected in patients with CKD
[9]. The fact that the risk of osteoporosis is more than
doubled in individuals aged 80 years and older compared
to patients aged 70-79 reveals the importance of age in
osteoporosis [51]. It is also known that decreased kid-
ney function can cause abnormal bone remodeling and
osteoporosis [44, 45]. The NHANES-III study results
showed that the risk of osteoporosis was two times higher
in CKD patients with a GFR less than 60 mL/min [52].
However, osteoporosis can also coexist with renal osteo-
dystrophy or CKD-MBD, making the diagnosis of os-
teoporosis difficult [53]. The NHANES-III findings re-

ported that more than 60% of women with osteoporosis
had stage 3 CKD, and 23% had stage 4 CKD [51].

Literature findings have suggested that there was a
positive correlation between GFR and BMD in patients
with CKD [54, 55]. BMD is often measured with Dual
Energy X-ray Absorptiometry (DXA), despite some
limitations such as only areal density assessment, and
the results are expressed as T-scores. The World Health
Organization (WHO) defines osteoporosis as a T-score <
-2.519, 12]. While the WHO-recommended BMD cri-
teria can be used for osteoporosis in patients with stage
1-3 CKD, these BMD criteria cannot be used unless
other renal bone diseases are excluded owing to abnor-
mal bone turnover in patients with stage 4-5 CKD [53].
It is known that all forms of severe renal bone disease are
characterized by low BMD and high fracture risk from
low trauma. Bone biopsy is considered the gold stan-
dard for elucidating histomorphometric abnormalities
in patients with stage 3-5 CKD [48]. However, it is not
widely used because it is time consuming, expensive, and
not useful in predicting bone fractures. All forms of renal
bone disease have been noted to have a component of
osteoporosis, which includes microarchitectural dete-
rioration according to the National Institutes of Health
definition of osteoporosis [53]. Therefore, most studies
have demonstrated an association between CKD and os-
teoporosis through BMD measurements and bone turn-
over biomarkers.

It has been reported that there is a significant rela-
tionship between the severity of CKD and the increas-
ing severity of osteoporosis [56]. Observational studies
have shown a high prevalence of osteoporosis, especially
in ESRD patients receiving dialysis treatment [57, 58].
However, this prevalence is not significantly different
between hemodialysis and peritoneal dialysis treatment
[59, 60] . Most authors have associated low bone mass
with old age, increased PTH levels, low BMI, high se-
rum ALP levels, and low serum albumin levels in ESRD
patients, regardless of the type of dialysis treatment [58,
60]. Additionally, Lv et al. (2023) associated an increased
prevalence of osteoporosis in ESRD patients who were
candidates for kidney transplantation with increased di-
alysis time [61]. The number of studies on the prevalence
of osteoporosis in patients with CKD receiving perito-
neal dialysis is negligible. It is of great importance to bet-
ter understand the relationship between CKD and os-
teoporosis in further studies to determine treatment and
reduce the burden of mortality/morbidity.

Dietary sources of vitamin D. The main source of
vitamin D is cutaneous synthesis and its dietary sources
are scarce. Dietary vitamin D has two different forms:
ergocalciferol (vitamin D2), found in mushrooms, and
cholecalciferol (vitamin D3), found in animal-based
foods [62]. Dietary sources of vitamin D3 include fish
liver oil, oily fish (herring, tuna, and sardines) and egg
yolk. Dietary sources of vitamin D2 include mush-
rooms, vegetables, and foods fortified with vitamin D
[63-65]. Dietary sources of vitamin D are as seen in
Table 2 [65, 66].
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Table 2

The amount of dietary vitamin D per 100 grams of food

Food Source

Vitamin D Content

Cod Liver Oil

10.000IU D3

Fresh Wild Salmon

600 — 1000IU D3

Canned Salmon

300 — 600 IU D3

Fresh Farm Salmon

100 — 250 TU D3

Canned Sardines 300 IU D3
Canned Mackerel 250 IU D3
Canned Tuna 230 IU D3

Fresh Shiitake Mushrooms 600 — 1000 U D2
Sun Dried Mushrooms 1600 IU D2

Egg yolk 628 Ul D3

Beef Kidney 451U D3

Beef Muscle 491U D3

The main source of vitamin D in Western coun-
tries is oily fish. Some countries have several policies
to fortify foods, such as milk and dairy products, mar-
garine, breakfast cereals, and fruit juices with vitamin
D. Mushrooms that are dried in the sun and exposed to
UV rays are also considered a primary dietary source of
vitamin D, especially for vegans and vegetarians [62].

Inadequate sun exposure and dietary intake of vita-
min D cause vitamin D deficiency. The definition of vi-
tamin D deficiency varies according to various national
and international organizations; however, general lit-
erature findings define a serum calcidiol level of <20-30
ng/mL as a vitamin D deficiency [33, 64]. An adequate
intake (Al) for vitamin D is recommended as 15 ug/day
for adults, children aged 1—17 years, and pregnant and
lactating women by European Food Safety Authority
(EFSA) [67].

The activity of native vitamin D supplementation
on bone health in patients with CKD. All guidelines
aimed at optimizing bone health recommend ensuring
an adequate vitamin D status. Vitamin D supplementa-
tion has been reported to significantly reduce the risk
of bone fractures in a population not screened for re-
nal function, especially in elderly individuals with vi-

tamin D deficiency [68]. Vitamin D supplementation
is considered essential for maintaining drug efficacy in
osteoporotic patients using anti-resorptive drugs [69].
Although CKD is often associated with mineral and
bone disorders, osteoporosis, and low-trauma frac-
tures, randomized controlled trials on the role of vita-
min D treatment in reducing fracture risk in patients
with CKD are limited. Although serum calcidiol levels
begin to decrease significantly from the onset of stage
3 CKD in patients, few studies on the effect of vitamin
D treatment on bone health have presented heteroge-
neous findings. This review evaluated 13 different ran-
domized controlled trials using cholecalciferol (eight
studies), ergocalciferol (four studies), and extended re-
lease (ER) calcifediol (one study). The doses of vitamin
D used were 1.200-8.000 IU per day, 6.000-50.000 IU
per week, and 9000-50.000 IU per month, respectively.
Only two studies used 300.000 IU of vitamin D once at
the start of the study and then at week 8. Study dura-
tion was in the range of 5-52 weeks. The current study
findings regarding the activity of vitamin D treatment
in predialysis CKD patients and CKD patients receiv-
ing dialysis treatment are summarized in Tables 3 and
4, respectively.
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Vitamin D supplementation is performed in the na-
tive form (ergocalciferol, cholecalciferol, and calcife-
diol) or with calcitriol and its analogs, active forms of
vitamin D. The KDIGO guidelines do not recommend
the routine use of calcitriol or vitamin D analogs in pre-
dialysis patients but reserve them for the treatment of
severe and progressive SHPT to prevent hypercalcemia
and vascular calcification [42]. Owing to the possibility
of extrarenal conversion of calcidiol to calcitriol, native
vitamin D treatment has received increasing attention
in the current literature as an alternative to calcitriol use
in patients with CKD. Our findings from the current
studies indicated that cholecalciferol and ergocalciferol
treatment increased serum calcidiol levels in patients
with stage 3-5 CKD. The findings also indicated that
cholecalciferol treatment, but not ergocalciferol, has
the potential to significantly increase serum calcitriol
levels. Hypercalcemia, hyperphosphatemia, and kidney
stones are of the greatest concern regarding high serum
vitamin D levels. However, the current studies have re-
ported that both cholecalciferol and ergocalciferol do
not significantly increase serum calcium and phospho-
rus levels. Several meta-analyses have already reported
that native vitamin D supplements do not increase se-
rum calcium or phosphorus levels [70, 71].

Monitoring of serum iPTH levels from stage G3a
in patients with CKD is recommended. Serum iPTH
levels have been associated with renal and cardiovas-
cular outcomes and even increased mortality [42]. K/
DOQI guidelines have recommended correction of
plasma calcidiol level on a 6-month regimen with ergo-
calciferol to treat increased PTH levels in patients with
Stage 3-4 CKD [72]. Recent studies have shown that
cholecalciferol and ergocalciferol do not significantly
reduce or prevent the increase in iPTH levels in patients
with CKD receiving dialysis treatment. This may be due
to the small sample size and very high PTH levels in the
patients.

There is limited evidence for the reduction of
iPTH levels using native vitamin D treatment in pre-
dialysis CKD patients. Yadav et al. (2018b) reported
that 300.000 IU of oral cholecalciferol treatment, once
at the start and at 8th week of the study, can effectively
reduce iPTH levels in patients with stage 3-4 non-di-
abetic CKD [73]. Similarly, Sprague et al. (2016) re-
ported that daily 30 and 60 ug ER calcifediol treatment
significantly reduced iPTH levels in CKD patients with
SHPT [74]. In this review, it is noteworthy that na-
tive vitamin D treatment was more effective in reduc-
ing iPTH levels in pre-dialysis CKD patients in studies
where the sample size was large and participants with
serum calcidiol levels <20 ng/ml were included in the
study [73, 74]. Although some authors have reported
that native vitamin D treatment is not effective in re-
ducing PTH levels in predialysis CKD patients, most
studies have demonstrated that it is at least effective in
preventing further increases in PTH levels [75, 76].

The current KDIGO guidelines recommend the
use of calcitriol and its analogs for stage 4-5 CKD pa-

tients with severe and progressive SHPT [42]. However,
the concerns remain that calcitriol and its analogs may
increase serum calcium and phosphorus levels [77, 78].
In particular, hypercalcemia may be associated with
accelerated progression of cardiovascular calcification
and worsening of renal function [42]. To our knowl-
edge, only one study has reported a significantly higher
incidence of hypercalcemia with calcitriol treatment
than in the control group [79]. Moreover, calcitriol and
paricalcitol treatment had a low stimulatory effect on
serum calcium levels while being effective in suppress-
ing iPTH levels [77, 80, 81]. A meta-analysis conduct-
ed by Christodoulou et al. (2021) showed that vitamin
D treatment had an inconsistent effect on PTH concen-
trations, whereas treatment with calcifediol, calcitriol,
and paricalcitol consistently reduced PTH [70].

The use of bone turnover biomarkers in clinical tri-
als makes an important contributes to the understand-
ing of the role of vitamin D in the treatment of osteo-
porosis and in predicting fracture risks. However, there
are only 6 randomized controlled studies (comparator
groups excluded) reporting the relationship between
vitamin D treatment and bone turnover markers in
patients with CKD. Recent studies have reported that
cholecalciferol treatment (regardless of daily, weekly,
or monthly use) has no significant effect on osteoporo-
sis markers such as serum ALP, BSAP, osteoprotegerin,
osteopontin, and osteocalcin in CKD patients receiv-
ing dialysis treatment [82-84]. In contrast, Wang et
al. (2014) demonstrated that 1 pg/day oral paricalcitol
treatment significantly reduced serum ALP levels after
52 weeks in stage 3-5 CKD patients with left ventricu-
lar hypertrophy compared to the placebo group [81].
Similarly, Yadav et al. (2018a) reported that 300.000 TU
of oral cholecalciferol at the beginning and 8th week of
the study increased serum ALP, BSAP, and C-terminal
telopeptide of type 1 collagen (CTX-1) levels in non-
diabetic patients with stage 3-4 CKD [19]. However,
the authors added that the serum sclerostin levels in the
treatment group were not significantly different from
those in the placebo group.

It is well known that as renal function decreases in
patients with CKD, FGF-23 secretion from osteoblasts
and osteocytes increases [85]. Increased secretion of
FGF-23 is hypothesized to occur during the early stages
of CKD as a protective response to phosphate accumu-
lation in the body. FGF23, with a co-receptor (Klotho
protein), is a phosphaturic hormone that is predomi-
nantly produced by osteocytes. The cofactor a-klotho,
whose expression decreases with aging and kidney dys-
function, decreases FGF23 receptor activation [86].
Therefore, increased FGF-23 in patients with CKD
decelerates calcitriol synthesis by inhibiting CYP27B1,
as well as decreasing renal phosphate reabsorption [23,
25]. Increased plasma FGF-23 concentration is asso-
ciated with soft tissue calcification and the promotion
of CKD-MBD [86]. The studies included in this re-
view reported that native vitamin D treatment did not
increase circular FGF-23 levels in patients with CKD.
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Similarly, a recent meta-analysis of clinical trials re-
ported that vitamin D treatment had no significant ef-
fect on plasma FGF-23 levels [87].

KDIGO recommends BMD measurement to de-
cide treatment, especially in patients with stage 3-5D
CKD, in the presence of CKD-MBD indicators and
osteoporosis risk factors [42]. Therefore, findings on
the effects of vitamin D treatment on BMD in patients
with CKD are scarce. The findings from the DECA-
LYOS II study highlighted that daily combined calcium
(1200 mg) and cholecalciferol (800 TU) treatment was
significantly effective in reducing BMD loss in vita-
min D-deficient women with moderate CKD [88].
Additionally, Tsujita et al. (2022) evaluated changes
in BMD in response to daily cholecalciferol in kidney
transplant recipients with a mean serum 25(OH)D level
of 10 ng/mL. Daily supplementation with 4000 TU of
cholecalciferol for 12 months significantly increased
lumbar spine BMD in kidney transplant recipients with
osteoporosis/osteopenia, but not in those with normal
BMD [89]. However, the findings of these studies are
insufficient to provide evidence for the effect of vitamin
D supplementation on BMD.

Conclusions. Inadequate circular vitamin D levels
are observed in patients with CKD, which increase the
risk of SHPT and bone fractures. Current international
guidelines recommend vitamin D treatment in chronic
kidney disease as in the general population. The current
findings have reported that native vitamin D treatment,
such as cholecalciferol and calcifediol, improves bio-
chemical markers such as ALP, BSAP, and iPTH used
for clinical assessment of osteoporosis in pre-dialysis
CKD patients with a serum vitamin D level of <20 ng/
ml. However, neither cholecalciferol nor ergocalciferol
(regardless of daily, weekly, or monthly use) improved
these biochemical markers in CKD patients receiving
dialysis. The current KDIGO guidelines recommend
the use of calcitriol and its analogs in stage 4-5 CKD
patients with severe and progressive SHPT. However,
the concerns remain that active vitamin D treatment
may increase serum calcium and phosphorus levels.
Hypercalcemia may be associated with the accelerated
progression of cardiovascular calcification and worsen-
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Abstract. The presence of permanent vascular access is the key to the successful treatment
of patients with end-stage kidney disease (ESKD) undergoing hemodialysis. Creating and
maintaining functional vascular access is a priority task. The purpose of this review was fo
determine ways to improve the results of the formation and maintenance of permanent vascular
access in patients treated with hemodialysis. The selection of scientific sources was carried
out following established requirements for a comprehensive literature search, during which
the following scientometric databases were used: «UpToDate», «MEDLINE/PubMed»,
«EMBASE», «Scopus», «Cochrane Library», «Google Scholar» and Web of Science.

As a result of this review, the following features of permanent vascular access management
in patients with ESKD can be summarized. Native arteriovenous fistula is considered as the
vascular access method of choice for hemodialysis. Conducting an ultrasound examination allows
to assess the prospective functional suitability of the vessels of future access, makes it possible
to assess the volumetric blood flow and provides an opportunity to suspect early complications
from the latter. The minimum internal diameter of the vessel for a. radialis and v. cephalica
should be 2.0 mm for successful fistula creation and maturation. The degree of «<maturation»
can be determined by the «rule of 6s», which contains sonographic criteria for the prospective
Sfunctional suitability of vessels. It takes an average of about 6 weeks for an arteriovenous fistula
to «mature». Careful clinical examination can reveal fistula insufficiency and any associated
complications, allowing for prompt reconstructive surgery to restore functionality, preserve access
longevity, and ultimately improve the patient’s quality of life.

Key words: end-stage kidney disease, hemodialysis, permanent vascular access, arteriovenous
fistula.
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C. P. Bixbaanos, A. O. Hukonenko, B. O. I'yoka, P. 1. Bynaros

AprepioBeHo3Ha ¢icTya 11 remMoianisy:
Cy4YacHi peKOMeHaauii Ta cTpaTerii J0TJIs Ly
3anopi3bKuii nep:KaBHUM MeIMKO-(papMaleBTUYHNI YHIBEpCUTET, 3aTIOpixkKs, YKpaiHa

Pestome. Hasenicmos nocmiiinoeo cyournHo2o 00CmMyny € 3anopyKoio YCRiUHO20 NIKY8AHHS NAUiEHMIe 3 mepmi-
HANAbHOI HUPKOBOK HEeOOCMAMHICIIO, W0 3HAX00AMbCA HA NPoepAMHOMY eemodianizi. CmeopenHs ma niOmpumaHHs
yHKUiOHAAbHO NPUOAmMHO20 CYOUHHO20 OOCMYNY € npiopumemuum 3a80anHamM. Memor yboeco docaioxcenHs 06y0 8u-
3HAYeHHs WAAXI8 NOKPAUeHHS Pe3yabmamie (hopmMyeanHs ma niompumManHs NOCMIiiHo2o cyOUHHO20 00CMYnY Y NayieH-
mie Ha npoepamuomy eemodianizi. Biobip naykoeux diicepen GUKOHYBABCS 32i0HO 3 YCMAACHUMU BUMO2AMU 00 8CEOIYHO-
20 NOuLyKy aimepamypu, 6 xX00i K020 6UKOPUCMAHO MONCAUBOCMI mMaKux HayKomempuunux 6a3 danux: «UpToDate»,
«MEDLINE/PubMed», «<EMBASE», «Scopus», «Cochrane Library», «Google Scholar» ma «Web of Science».

Y pezyavmami yvoeo oens0y modxcHa niocymyeamu HACMynHi 0cooAUB0CMI 8e0eHHss NOCMIUH020 CYOUHH020 00~
cmyny y nayienmie 3 mepmiHaAbHOW HUPK0B0H HedocmamHuicmio. Hamuena apmepiosenosna gicmyna pozessoacmocs
AK Memood 8ubopy cyourHo2o docmyny 041 npoepamuoeo eemodianizy. Ilposedenus yavbmpaszeyko602o 00caioxdceHHs 00-
36045€ OUIHUMU NePCNeKMUBHY QYHKYIOHAAbHY NPUOAMHICIMb CYOUH MAllOyMHb020 00CMYNY, POOUMb MONCAUBUM OUIH-
Ky 00°€MHO20 KPOBOMOKY i HAOAE MOMNCAUBICMb 3aNi003pUmu paHHi YCKAAOHeHHs 3 00Ky ocmanHboeo. MinimanbHuil
6HYMPpIWHIll diamemp cyouHu 044 a. radialis ma v. cephalica mae cmanosumu 2.0 MM 045 YCRiHO20 CIMBOPEHHA Ma
dospieants icmyau. Cmyninb «003pi6aHH» MOICHA GUHAYUMU 3G «NPABUAOM O-mU», sIKe MICIMUMb COHOPAPDIUHI KpU-
mepii nepchekmueHnoi yHKyionarvroi npudamuocmi cyoun. Jlns «003pieanHs» apmepioseHo3HoI ghicmyau nompioHo 6
cepednvomy 0insi 6 muxcrie. Pemenvhe KainiuHe 00cmedceHHs Modce suseumu Hedocmamuicms gicmyau ma 6yob-sKi
noe’a3aHi 3 Yum YCKAAOHEHHS, W0 POOUMb MOJNCAUBUM UBUOKe DEKOHCMPYKMUBHe ONepamueHe 6mpy4ants 04s i0H08-
JNeHHs PYHKYioHanbHOCMI, 30epediceHHs mpueanocmi icHy8anHs docmyny ma, 3peulmoro, NOKPAweHHs SKOCmi Jcummsi

nauyieuma.

KmouoBi ciioBa: xpowniuna xeopoba Hupok, HUpKo8a Hedocmamuicmo, 2emo0ianis, NOCMIHUIL cyOuHHUIL docmyn,

apmepioseHo3Ha gicmyaa.

Beryn. lemoniani3 € HaWMOMUPEHIITUM METOIOM
HUPKOBOI 3aMiCHOI Tepamii Malli€eHTiB 3 TEpPMiHAIbHOIO
cragiero HUpKoBoi HempoctatHocTi [1]. Jo6pe dhyHKIIi-
OHYIOUMI MOCTIMHUN CyTUHHUI JOCTYM € 3aITOPyKOI0
npoBeAeHHS e(hEeKTUBHOI MPOLeIypu MNPOrPaMHOTrO
reMoJiani3y, sika 0e3rmocepelHbO BIUIMBAE HA SKiCTh
KUTTS AaHoI Kateropii xBopux [2]. CynuHHUNA TOCTYII
€ «PATYBaAJIbHUM KOJIOM», ajie YCKJIAMHEHHS MOB’SI3aHi
3 HUM 3QJIMIIAI0THCS BATOMOIO MPUYUHOIO 3pOCTaHHS
3aXBOPIOBAHOCTI Ta CMEPTHOCTI Y XBOPUX Ha remMojia-
ni3i [3]. MyabTUANCUUITIHADHUIA KOMAHIHUI TiAXi
pa3oM i3 MOKPAIIEHUMHU LIIIXaMU TOTJISAY € KITI0UYeM
JI0 CTBOPEHHS Ta MiATPUMKHU CYAUHHOTO noctymny. He-
3BaXAal0YM Ha MiXXHApOJHiI peKOMEHaallil Ta BKa3iBKH,
MiATBEpIXEHI TepeKoHIMBUMU n1oka3zamu, The United
States Data Renal System mosinomiisie, mo B Croity-
yeHUX mTatax AMepuku 80% TallieHTiB MOYMHAIOTH
reMojiaji3 3 Jiajli3HOro KaTeTepa, a He 3 ayTOreHHOIL
dictynu abo mpoTe3Horo TpaHcrutanTara [4]. HaroJo-
IIYETHCS, 110 HEOOXiAHICTh YCYHYTH BUCOKY TOIIUPE-

Binbaanos Cepriii PenaToBuy
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HICTh BUKOPDUCTAHHS KaTeTepiB SIK Ha HalliOHATbHUX,
TaK i Ha IOOAJBHUX PiBHAX 3aJIUIIAETHCS MPiOPUTET-
HUM. PailioHaIbLHUM KPOKOM 10 OOMEXEHHS PU3UKY,
MOB’SI3aHOTO 3 KaTeTEPOM MOXE PO3TJISIaTUCS IIBU/I-
K€ CTBOPEHHS ayTOreHHUX (icTya abo0 BUKOPUCTaH-
HSI TIPOTE3iB TMICJS MOMEPETHBOTO BCTAHOBJIEHHS Ka-
Terepa A remomianisy. IIpoTe pusnku, MoB’si3aHi 3
BIJIMBOM TOMNEPEAHbOTO BUKOPUCTAHHS KaTeTepa, Ha
pe3yJbTaTh BUKOPUCTAHHS ayTOTeHHUX (BicTya i mpo-
TE€3HUX TPaAHCIIAaHTaTiB B OCHOBHOMY HeBimowmi [5].
The National Kidney Foundation pekoMmeHaye, 106
Malli€EHTU 3 XPOHIYHOIO0 XBOPOOOIO HUPOK 4-i cTamil
(mBUAKIiCTh KITy00ouKOBOi (dinbTpanii < 30 M) mpo-
XOIWJIN OOCTEXEHHS JJIsi BCTAHOBJIEHHS IOCTiHHOTO
CYAMHHOTO JIOCYTITY 3a 3-6 MicsI11iB 10 MepeadbauyBaHO1
JaTU TOYaTKy miajiiszy [6]. [meanbHMM CymIMHHUM IO-
CTYIIOM BBAaXA€THCS TaKUI, 110 TO3BOJISIE KAHIOISAILIIO
3a IOMIOMOTOI0 IBOX TOJIOK, 3a0e3nevyye MiHiMaTbHUNA
KPOBOTIK IloHaiiMeHIe 600 MJI/XB depe3 <«IITYYHY
HUPKY», TOBro QyHKIIOHYE (0araTo poKiB), € CTIHKUM
Jo iHdexIlii, TPOMOO03y Ta Ma€ MiHIMyM HECTPUSTIU-
Bux nofiii [7]. Ha choronHi, o6cepBaLiiiiHi 1oCTiIKeH-
HS TTIOKA3y10Th, IO Cepell YCiX BUMIiB CYAUHHOTO IOCTY-
My HaWKpallluM € CTBOPEHHSI HATUBHO1 apTE€PiOBEHO3-
HOI (icTysIu, KOTpa IEMOHCTPYE HAKpalli pe3yabTaTh
MPOXiTHOCTI y BiggadeHOMY Mepiofi, OUIbII HU3bKUIA
PU3UK PO3BUTKY YCKIIAAHEHb TA MEHIILY KiJIbKiCTh €H-
JIOBACKYJIIPHUX 1 XipypTiYHUX peBi3iii 3 MPUBOIY He-
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jpocrtaTHOCTI moctymy [8]. He3Baxkalouu Ha Lie, JajJeKo
HE 3aBXIW el BUA AOCTYIMY MPU3BOAUTH IO BUCO-
KOTO PiBHS OCTaTOYHOIO YCHiXy 3aMiCHOI HUPKOBOL
tepanii. Ha cphoroaHi y xipyprii 3aiuiaetscs 0e371i4
MUTaHb, MPUCBIYEHUX CTBOPEHHIO aleKBATHOTO MO-
CTIfHOrO CyIMHHOIO NOCTYIy Ta MiATPUMAaHHIO HOro
dyHkuioHyBaHHs. Bu3HaueHHS TEpMiHiB HAaMpaBeH-
HSI Ha OMepallilo CyIMHHOTO JOCTYIY, NiarHOCTUYHUX
KPUTEPiiB MEepCNEKTUBHOT MPUAATHOCTI CYAUH, ONTU-
MaJbHOIO 4Yacy <«JA03piBaHHS» (iCTyau, TMPOTHO3Y-
BaHHSI PE3yJbTaTiB XipypriyHUX BTpY4YaHb, TUHaMiu-
HE CIIOCTEPEXEHHSI Ta 00’€KTHMBHA OLiHKA (haKTOpiB
PU3UKY YCKJIAMHEHb, CBOEYACHE BUSBJIECHHS MPUYUH
IUC(YHKIIT Ta onepaTMBHE BXUTTS 3aXO[iB IIOAO0 iX
YCYHEHHS 3TiTHO 3 MiXXHAapOAHUMU PEKOMEHAALISIMU
JIO3BOJIUTh MiATPUMYBATU CHPOPMOBAHUNA CYIUHHUN
JIOCTYN Y (PyHKIIOHAJbHOMY CTaHi Ha MaKCHUMAaJbHO
MOXJIUBUI TEPMiH.

Ouinka cyounnozo docmyny. HatusHa aprepi-
OoBeHO3Ha icTysa (OPMYETHCS IIISIXOM CTBOPEHHS
MPsSIMOTO aHACTOMO3Y MiX apTepi€lo i 6J1U3bKOpO3Ta-
IIOBAHOIO TOBEPXHEBOK BEeHOW. BKIIOYEHHS BeHU
B apTepiaJlbHUIl KPOBOTIK MPU3BOAUTH O TpOrpe-
CylOUOl AusTallii Ta MOTOBILIEHHS CTIHKA BUHOCHOI
BEHU, Mpollec, SIKMIl Ha3uBalOTh apTepiaiizaliiero abo
«103piBaHHSIM» (iCTYIM, 11O BU3HAYA€E TMPUAATHICTb
dictynu ng nomanbiiol 6araTopa3zoBoi KaHIOJIT Ta

nporpamHoro remopianisy [9]. Jnst «mo3piBaHHsSI» ap-
TEepiOBEHO3HO1 (DicTyu MOTPiOHO B cepeaAHbOMY Oisd
6 TUXHIB, IpU bOMY TipubaKU3HO 20-50% dicTyn Hi-
KOJIM He gocAaraioTh «3pinocti» [10]. YacTi (kKoxHi 3
Micslli) Bi3uTu 10 HedpoJsiora MoB’si3aHi 3 MOKpalleH-
HSIM BUKMBAHOCTI MALiEHTIB MPOTSITOM MEPLIOTO POKY
MiCJsl MOYaTKy reMofianidy, o BKa3ye Ha MOXJIUBY
KOPHUCTb JUTSI BUXMBAHHS 3a YMOBU MiJBUIIEHOI yBa-
I'M 10 BiiBigyBaHb 10 HedpoJsora, ocCoOOJIMBO IS JIiT-
HiX mauieHTiB i mauieHTiB 3 giaderoM [17]. CBoeuacHe
HaIpaBJI€HHs TallieHTa IS CTBOPEHHS MOCTIAHOIO
CYIMHHOTO IOCTYITy MAa€ BEJIWUKE 3HAUCHHS TSI YCITilll-
HOTO OCTaTOYHOTO pe3yabTary. PaHHe HampaBieHHS
MPU3BOAUTH N0 Kpaule (GYHKIIOHYIOYOI ayTOT€HHOI
(dictynu, Tomi SIK Mi3HE HAaMpaBJeHHS MPU3BOAUTH A0
OipIIOI MIMOBIPHOCTI KiHIIEBOI «HE3PiIOCTi» AOCTYITY
i MOTpebu y LeHTpaIbHOMY BEHO3HOMY KaTeTepi s
remomianisy [11]. [Toxunuii Bik, CymyTHsI eHIOKpUHHA
MaToJIOTisI, HAsIBHICTh CEPLIEBO-CYIUHHUX 3aXBOPIO-
BaHb, iHilliallis MpOoTrpaMHOro reMoaiaizy 3 BAKOpUC-
TaHHSIM KaTeTepiB Ta paHHS KaHIOJSILiS € He3aIeXHU -
MU TIpeauKTOpamMu octaTouHoi Hepaadi [12]. CtymiHb
«103piBaHHST» MOXHA BU3HAUYMTH 32 «IIPABUIIOM 6-TH»
[13], sike MicTUTB exorpadiuHi KpuTepil mepcreKTUB-
HO1 (bYyHKIIIOHAJIbHOI MPUIATHOCTI CYIWH, AETaJIbHO
onucadi B Tab6. 1 [14].

Tabauys 1

«IIpaBuao 6-Tu»: conorpadiuni Kpurepii 103piBaHHs apTepioBeHO3HOI icTym

Kpurepiit

Onuc

Kani6p BeHU BiToKy > 6.0 MM

BeHu BinTOKY 3 4acoM MOCTYIIOBO AWJISITYIOThCS. SIK TTpaBUIIo, Kajliop
6.0 MM BKa3y€e Ha BUHOCHY BEHY, sIKY JIETKO KaHIOIIOBAaTHU Ta 3a0e31eYnTh
JMOCTaTHIM IOTIK JJIsl TeMOiaTi3y.

[nbuHa BeHu BiaToky < 6.0 MM

AKIIO BEHU BiATOKY 3HAXOAATHCS HAATO IIMOOKO B MiAIIKipHUX TKAHUHAX,
iX MoxXe OyTH BaxXKO KaHIojtoBatu. Haato rinboki BeHU MOXYTh BUMaratu
MOJAJIBIIIO] OMepallii Jj1s1 MIOBEPXHEBOI OOPOOKMU.

Kposotik > 600 mj1/xB

J1s miATpUMKM aJieKBaTHOTO reMoliajli3y HeoOXiqHUIA TOCTaTHIl KPOBOTIK
yepe3 BEHY BiITOKY.

Kanrossiig > 6 TVXKHIB ITicas
CTBOpPEHHS

Haiikpaiire moyekaTy oHaiMeHIIIe 6 TVDKHIB IiCJIsI CTBOPEHHS, IePIIT
HiX KaHIOMI0BaTU (icTyily, 1100 3a0e3MeYnTH HaJleXKHY apTepiati3allito
ocTtaHHboi. Lle Moxke 3BecTH A0 MiHIMyMy YCKIaJHEHHS, ITOB’sI3aHi 3
KaHIOJISILIIE0, TaKi IK KPOBOBUJIUB 200 XMOHI aHEBPU3MU.

Menedyscmenm cyounnozo docmyny. 3a naHUMU
JiTepaTypu TIOKa3HWUK TIEPBUHHOTO  BVKUBAHHS
apTepioBeHO3HOI (icTynu ctaHoBUTH >50% mpoTtsarom
IT’SITU pOKiB i3 popmyBanHs [15, 16]. Pagionedaniuyna
apTepioBeHO3Ha (picTysla Ha PiBHi 3aIT’SICTS € TEePIIUM
BUOOPOM JUII CTBOPEHHSI TOCTIAHOTO CYAWHHOTO
noctyny. Ilicig ycmimmHOro po3BUTKY (icTyna Moxke
(yHKIiIOHYBaTA pOKAMU 3 MiHIMyMOM YCKJIaJIHEHb,
peBisiit i rocmiTanizamiii. [TokazaHHS 10 BUKOHaHHS
paniouedaniyHoi icTynu 3anexarb Bil pe3ybTaTiB
¢izukanbHOro o00CTexXeHHs (Oorjsam i majibhanis
MUCTaJbHUX BEH 1 apTepii), ¢icTyly mnepeBaxHO

CTBOPIOIOTh HAa HEPOOOUill pyli, aje MOXHa o0paTu
pobouy KiHIIiBKY, SKIIO CYAWHU B HEPOOOUill pyli €
HenmpuaaTHUMU. MiHiMaJbHUIA BHYTPILIHINA AiaMeTp
CYIIVIHU JIJIS IPOMEHEBO1 apTepii Ta roJIoBHOI BeHU 2,0
MM TIpM BUKOPWCTaHHI MPOKCUMAIBHOTO TYPHIKETY
BBAXKAETHCS JOCTATHIM JUISI YCTIIITHOTO CTBOPEHHS
Ta «mo3piBaHHs» Oictyau [17]. Tlpu dopmyBaHHi
apTepioBeHO3HOI (PicTyIU MOTPiOHO pOOUTHU TOCTATHIO
MIOBXWHY TIYHKTOBAHOTO CErMEeHTa TTOBEPXHEBOI
BEHU CYAMHHOTO goctyny (He meHire 30-35 cm) [18],
3a0e3rmevyBaTy Bi3yaJbHUN KOHTPOJIb 3a CYIUHHUM
JIOCTYTIOM, BUKOPVCTOBYBaTH iHCTpyMEHTaTbHI
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METOIU KOHTPOJIIO, TaKi SIK YJIbTPA3BYKOBE NYIJIEKCHE
CKaHyBaHHs cyauH goctymy [19]. Bapiamii B
pe3ynbTratax OOCTEXEHHS 3a3BMYail MPENCTaBISIOTH
CcO00I0 yCKJIaAHEHHS 1 MOXYTb BKa3yBaTWM Ha

(GyHKUiOHANBHI  MOPYUIEHHS, W0 MOrPOXYIOTh
HEIOCTAaTHICTIO apTepioBeHO3HO1 (icTynu. KoHkpeTHi
YCKJIAMHEHHS Ta TOB’S3aHi 3 HUMHU pe3yJbTaTu
o0OcTexXeHHsT HaBeaeHi B Ta6u. 2 [14].

Tabauys 2

IloTeHmiiini ycKiaaneHHs 3 00Ky BeH BIATOKY Ta BiIOBiIHi pe3yJbTaTH 00CTeXKEHHS

VYckiaaneHHs BeH BiITOKY

Onmc pe3yabTaTy 00CTeKEHHS

CTeHO3 MPUTOKY apTepii a0o He3pina
BMHOCHA BeHa

Byne npeacraBieHo y BUTJIsIAI MaioKanioepHOi BAHOCHOI BEHU
3i CJIa0KUM TPEeMTiHHSIM a0o 10ro BiICYTHICTIO.

CTeHO03 BEeHO3HOTO BiATOKY (3a y4acTIO BEHU
BiITOKY 200 IIeHTpaJIbHOI BEHN)

BusiBisiTUMETBCS SIK TilepIy/ibCyioua BAHOCHA BeHa Bropy
3a TeYi€lo Bi 0OCTPYKIIii 3 BTpAaTOI0 200 3MiHOIO XapaKTepy
TpemTiHHs. KpiM Toro, BeHa BiATOKY He CIIaga€eThCs IpU
MMiTHATTI pyKu.

Tpom603 BUHOCHOI BeHUI

BusBnsitumeTbcs SIK yillibHEHa, HECTUCHYTA, HiXkHa BUHOCHA
BeHa 0e3 TPeMTiHHSI.

AHeBpu3MHU ab0 MCEBI0AHEBPU3MI BEHU
BiITOKY

BusiBiasatuMeTbCs y BUIJISIAI BOTHUILEBOTO PO3LIMPEHHS
BUHOCHOI BeHU. Lle posmmpeHHst Moxe OyTu MOB’sI3aHe 3
MiCLISIMU KaHIOJISLI1, ajie, IK BapiaHT, MOXYTb OyTH HACJIiIKOM
CTE€HO3Yy BEHU BiITOKY.

Hedocmamuicmo ab6o mpomb6o3 docmyny. Kii-
HiYHi COCTepEeXEeHHS CBigYaTh, IO OAHUM i3 TOCUTh
BAXJIMBUX MEXaHi3MiB y MATOreHe3i YCKIaAHEeHb MpuU
XXH V-crazii € MopylleHHsS y CUCTeMi reMocTasy,
SIKi PU3BOIATH 10 PO3BUTKY TpoMGodiniit [20]. Haii-
YaCTillIMM YCKJaAHEHHSM y BCiX THUIIaX MOCTiIHOTro
CYIMHHOTO JAOCTYIy € PaHHiil TPOMOO3, IKUIi BU3HA-
Ya€eThCs K TpoMOO03, 1110 BUHUKAE MpoTsaroMm 30 gHiB
micyst ctBopeHHs goctymy [21]. IcHye 3 ocHOBHI Mpu-
YUMHU HEAOCTATHOCTi a00 TpoMOO3y apTepiOBEHO3HOI
dictynu: mepina - HeaneKBAaTHUII BEHO3HUU BilTiK,
110 BUHMKAE B OCHOBHOMY 4epe3 MpuadaHi CTEeHO3U
abo BeH BiATOKy, ab0 ApeHyBaJbHUX LIEHTPATbHUX
BeH. CTEHO3M 4acTO BMHUKAIOTh uyepe3 TilepIuiaszito
HEOIHTMMM Y BilMOBiAb HA TeMOAMHAMIUHI 3MiHU Ye-
pe3 Te, 110 apTepiajibHa KPOB CIIPSIMOBYETBCSI Yepe3
BEHO3HY cucteMy [22]. K TiIbKM 3HaYEHHSI CTEHO3Y
HaOyBalOTh FeMOAMHAMIYHO 3HAYMMOTIO Xapakrtepy (>
70% MpOoCBiTY CyIMHU), BUHUKAE CTaH, IMOB’SI3aHU i3
CHOBUTBHEHHSIM KPOBOTOKY, MiABUIIEHUM BEHO3HUM
TUCKOM ab0 aHOMaJIbHUM (i3MKaTbHUM OOCTEXEH-
HSIM (3MEHIIeHHS TPEMTiHHSI a0o0 mysbcallii KpoBO-
TOKY), pU3UK PO3BUTKY TPOMOO3Y 3pOCTa€ OUIbII HixX
Ha 50% [23]. lpyruii — HeaaeKBaTHUI apTepialbHUI
MPUIUIUB, SIKUI BUHUKAE Yepe3 OKII03iliHe 3aXBOPIO-
BaHHS B apTepisiXx BEPXHbOI KiHIIIBKU, SIKi KUBJISATh
aprepioBeHo3HY (dicTyny [24]. [To-TpeTe, Lie MeAUYHI
daxkTopu, BKIIOYAIOYX 3HUKEHHS CeplEeBOl MislIbHOC-
Ti, rinoTeHsiro abo craHu rinepkoaryaauii [25]. O6-
cepBallifiHi JOCTIAXEHHS MOO3BOJSIOTh MPUIYCTUTH,
110 TPOMOEKTOMis 3 a7’ FOBAaHTHUM JIiKyBaHHSIM, CITPSI-
MOBaHUM Ha KOpPEeKIil0 OCHOBHOI Mpo0jeMu, pu3BO-
ISITh 1O KpallMX pe3yJibTaTiB, HiXX €HI0BACKYJSpHE
BTpy4YaHHsT [26]. 3rigHO 3 CyJaCHUMHU MiXKHAPOIHU-
MM PEKOMEHAAllisIMU — TPOMOEKTOMis MOKa3aHa Mpu
paHHBOMY TicasgonepaniiiHoMy Tpom0603i (1o 30 aHiB

micist hopmyBaHHs dictyaun) [9]. OnHiel tuie TpoM-
OeKToMii HeOCTaTHBO AJIS1 BiHOBJEHHS MPOXiAHOCTI
MOCTiHHOTO CYIMHHOIO JOCTYMY Yy AOBIOCTPOKOBIM
MEePCHeKTUBi, OCKiJIbKM CTEHO3, 110 OOMEXYE IIOTiK,
€ Oinbir HixX y 85% Bumnanxis [27]. BussneHnHs Ta Ji-
KyBaHHS [IUX OCHOBHUX ypaxXeHb (CTEHO3iB) Ma€ BUPi-
IIaJIbHE 3HAYEHHS TSI ONTUMI3allil JOBTOCTPOKOBOIO
pesyinbrary [28]. 3 nmuTaHb MPOdiTaKTUKKM MOXJIMBO
PO3TJISIHYTY BUKOPUCTAHHS HACTYMTHUX TPhOX ACITEKTiB
IIJISI pO3POOKM CTpaTeTiil 3amobiranHst TpoM603y ABD:
paHHE BUSIBIEHHS (PaKTOPiB pU3UKY (Mepenonepalriii-
Hi CyAVMHHi 3aXBOpPIOBaHHS, BiK, CTaTh, €THiYHA MpPU-
HaJIeXHIiCTh Ta KJiHiYHi JaHi TOIO), NpodilaKTU4Hi
Mpenapatu 1Jjis 3HUKEHHS pU3UKY TpPOMOO3y Ta paHHE
BUSBJEHHS LUISIXOM MOHITOPUHTY Ta CIIOCTEPEXEHHS
3a CyIUHHUM JOCTYIOM, OCODJMBO B MiCLISIX YACTOTO
cTeHo3y. 30KpeMa, AesKi MpodilakTUYHi aHTUKOAary-
JISTHTHi/aHTUTPOMOOILIMTAPHI MpernapaTy MOXYTh OyTH
e(eKTUBHUMU AJIS 3aIT00iraHHs TPOMOO3y JOCTYMY Ha
OCHOBI KJIiHIYHO1 KapTUHU MalieHTa abo TUIly OCTaH-
Hporo. [IpoTe He icHye nMpodiTaKTUYHUX Tpenaparis,
SIKi TIOTeHLiiTHO MOXHa 0yJio 6 BUKOPUCTOBYBATH 151
3HIDKEHHSI 9acToTh HempoctatHocTi AB®D. Takum um-
HOM, HEOOXiHi MoJaJiblli BeJIMKi paHIOMi30BaHi Ija-
11e60-KOHTPOJIbOBAHiI AOCHIMIXEHHSI I MiATPUMKUA
po3po0OKM e(heKTUBHUX CTpaTeTiil 3armodiraHHsI TPOM-
603y ABD [29].

Benosna cinepmensia. llenTpanbHUil BEHO3-
HUI CTE€HO3 MOXE BUHUKHYTU 4Yepe3 HEOIHTUMaJIb-
Hy Tineprias3ilo LeHTpaJbHUX BEH BHACIiAOK 3MiHU
TeMOJVHAMIK/A TiCJIS CTBOPEHHSI apTepPiOBEHO3HOI
¢icTyau Ta MOTOYHOTO ab0 MOMEpPeIHbOTO NOCTYITY
IO LIEHTpaJIbHOTO BeHo3Horo KaTteTepa [30]. [diarHos
CTaBUTHCSI HAa OCHOBi KOMIT'IOTEpHO1 TOMoOTpadiyHO1
BeHorpamu abo kKarerepHoi ¢ictynorpamu [31]. Ila-
LiEHTU HAa MpOTpaMHOMY TeMojiasli3i 3i IIBUIKICTIO
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KPOBOTOKY CynMHHOTO noctyna > 1500 mii/xB moBU-
HHi NPOXOAUTU PETYJSIPHUI MOHITOPUHT CTaHY KpPO-
BOTOKY, exokapaiorpadii Ta KJIiHiYHUX O3HAK 3aCTili-
HOi cepleBoi HempocTaTHOCTI. [lauieHTH 3 mporpecy-
BaHHSM CHUMIITOMiB, MPOrPECyIOYUM 30iTbIICHHIM
KPOBOTOKY a00 00’€KTMBHHMM O3HAKaMHU CepLEBOI
HEJIOCTAaTHOCTI MOBUHHI OYyTU PO3MISTHYTI IS Xipyp-
rivHoro JikyBaHHs [9]. OCHOBHUM METOIOM JIiKYy-
BaHHS € €HAOBACKYJISIDHE BTPYYaHHS Y BULJISAI 4ye-
pe3LIKipHOI TpaHCIIOMiHAJIBHOI aHTIOMIACTUKU, SIKa
JI03BOJISIE BiTHOBUTHU LIEHTPAJIbHUI BEHO3HUN BiATiK
[32]. B skocTi anbTepHaTUBM acOLiiOBaHy BEHO3HY
FiMepTeH3i0 MOXHA 3MEHIIUTU LIJISIXOM OOMEXEHHS
MOTOKY Yepe3 apTepiOBEHO3HUII AOCTYN 3a TOMOMO-
rol0 TMEBHOrO BapiaHTy MOpouenypu OaHAaXKyBaHHS
(mepeB s1I3yBaHHSI BEH [JISI CTBOPEHHS CTEHO3Y DPO3-
IIWPEHOT BEHU 3a TOMOMOTOIO JIiraTypu ado CMyXKU
TpaHciuianTata) [32, 33] abo npoLenypu oOGMexXeHHS
MOTOKY (BKJIOUEHHSI TPAaHCILJIaHTaTa, TE€XHiKa, Mpu
SKill TpaHCTJIAHTAT AiaMeTpoM 4 MM MPUILIUBAETHCS
JI0 PO3LIMPEHOTO MiCld aHAaCTOMO3Y, a BiApi3oK A0-
BXWHOIO OJIU3bKO 4 CM «BCTAHOBJIIOETHCSI» B KPOBO-
HOCHY cynuHy) [34].

Ingpexuia docmyny. HaiiGinem wactumMu Mikpo-
OpraHiaMamu, 3aJlyYeHUMU 100 iH(DIKYBaHHS CYAWH-
HUX JOCTYIIiB U1 TeMOJiaji3y, € rPaMIO3UTUBHI KOKU
npubausHo y 70%, ocobauso Staphylococcus aureus.
I'pamHeratuBHi OakTepii BukIMKaoTh Binm 10% no
20% Bunaaxis iH@ekuii gocTyny a0 remomianisy [35].
Vpemis, giaGeT, MHOXUHHI CYMyTHi 3aXBOPIOBaHHS,
LIEHTPaJbHUI BEHO3HUI KaTETEP Ta MOBTOPHA KaTeTe-
pu3alisi CyIMHHOTO JOCTYIy € BaXJIUBUMU (pakTopa-
Mu pusuky [36]. IHdekiii HaityacTillle BAHMKAIOTD Y
3B’SI3Ky 3 LIEHTPAJbHUM BEHO3HUM KaTETEPOM, MOTIM
apTEepPiOBEHO3HUM IMPOTE30M i PiIKO — apTepiOBEHO3-
Hoto dictynoto [37]. Tlpu dictyni piakicHi iHGekmii
CYIMHHOTO MOCTYyNy BMMAaraloTh HEraifHOro Xipypriu-
HOTO BTpYYaHHS 3 pe3eKli€lo iH(piKoBaHOI TKAHUHMU.
Yacrime iHdekuii npu ¢icTyli BUHUKAIOTh y MiCIISIX
KaHIOJAil, 0COOJMBO MpU METAbOBI KaHIOALIL 3
HEBiAMOBIAHOIO TEeXHiKOI0 acenTUKU. JIiKyBaHHS TO-
JISiTa€ B YHUKHEHHI KaHIOJII B IbOMY MicClli. Y BCix
BUIAaNKaX iH(eKIil apTepioBEeHO3HO1 (iCTyJIu aHTU-
OioTHMKOTepamnisgs MOYMHAETHCS E€MITIpUYHO 3 aHTUOi-
OTHKiB IIMPOKOTO CHEKTPY, a MOTIiM 3BYXYEThCS Ha
OCHOBi pE3yJbTaTiB KYJIbTyPaJbHOTO JOCIiAXEHHSI.
IHdekuito nepBUHHOI apTepioOBEHO3HOI (iCTyau CIin
nikyBatu mpotsiroM 6 TuxkHiB [17]. IIpodinakTuuni
3aX0u, COPSIMOBAHI Ha MepeXpecHe 3apaKeHHS Ta KO-
JIOHi3allilo, MOBUHHI OyTH HEBi’€MHOIO YaCTUHOIO iH-
¢eKUiiHOr0 KOHTPOJIIO B Aiaii3HUX BiamileHHsX. [H-
(dexilis 3anuIIeHUX apTEPiOBEHO3HUX TPAHCILIAHTATIB
MOBUHHA OYyTW BKJIIOUYEHA MiJ Yac OLIHKU CEMCUCY Yy
nmaiieHTiB Ha remomianisi [38]. HeoGxinHicTh yTpu-
MaHHS BiJl IIIMPOKOTO BUKOPUCTAHHS TPAHCHETIbO-
BUX METOJiB KAHIOJSLII B Jiaji3HUX BIIOIJIEHHSIX, 110
MOXe€ MPU3BECTU 110 piBHS iHDiKyBaHHS S. aureus, Mo-
NiOHOTO 0 TMOKAa3HUKIB TyHEJIbHOTO KaTeTepy, MOXe
pO3rAsiIaTUCh, K METOH TI100aJbHOro 3amobiraHHs

iHpekuinHuX ycknaaHeHb [39]. OcKiabKu y MalieHTiB
Ha MporpaMHOMY reMofliai3i, Ki BeIyTh HiUHE Mmepe-
OyBaHHS BIOMa Ta BUKOPUCTOBYIOTH TPAHCHIETIbOBY
KaHIOJISLi10 MaloTh MOKa3HUKU 3 Maiixe B 3 pasu BU-
IIUM piBHEM iHGMEKUIMHUX YCKIaAHEeHb, MOB’I3aHUM
3 MOCTYNOM, HiX MPU TPAAULIMHOMY BHYTPIIIHbOMY
JIIKYyBaHHi, iCHy€ HEOOXiHICTb i3 3aKJIUKAHHSIM JI0 Cy-
BOPOTO CTalliOHAPHOTO JIiIKYBaHHSI MIPOTPAMHUM TeMO-
nmianizom [40].

Anespuzmu apmepiosenosnoi ¢icmyau. I'eHepa-
JIi30BaHE PO3LIUPEHHSI BAHOCHOT BEHU € HOPMaJIbHUM
SIBUILEM; OJHAK BOTHUILEBE PO3LIMPEHHS SIBJISIE CO-
0010 aHEBPU3MY BMHOCHOI BeHU. IcCHye 2 TUNU aHeB-
PU3M: CTIPABXHS aHEBPU3MA, SIKa € PO3IIUPEHHSIM, 1O
OXOILTIOE BCi 3 LIapu BEHU i, SIK MpaBuUJIo, MOB’s13aHa 3
JIeTeHepaTUBHUMU 3MiHAMU B CYIMHI, IKi MOXYTb OyTH
CIIPUYMHEHI CTEHO30M BEHO3HOTO BiATOKY; i XMOHa
aHeBpU3Ma, SIKa CIPUYMHEHA HEBEJIUKUM DPO3PUBOM
BUHOCHOI BEHM (3a3BUYail ITPOTEHHUM Y pPE3yJbTaTi
KaHIOJIS1i1), 1110 TPU3BOAUTL O CTiAKOro AedekTty,
SIKAN 3a0e3mnevyye KPOBOTIK Yy MiAIIKipHUX TKAHWHAX
3a MeXXaMU CTiHKUA BUHOCHOI BeHu [41]. YabTpa3ByKo-
BE CKaHYBaHHS CYIWH MOXHa BUKOPUCTOBYBATHU IS
ineHTU(iKallil IK CIPaBXHiX, TaK i XUOHUX aHEBPU3M,
OHOYACHO OOCHIIXYIOUM OCHOBHY MPUYMHY (HAMpU-
KJlaz, CTeHO3 BeHO3HOro BiaToky) [42]. HasgBHicTh 260
BUXiTHUI pO3Mip aHEBPU3MU HE € MOKA3aHHIM A0
OIEepPaTUBHOTO BTPyYaHHs. XipypriyHe JIiKyBaHHS MO-
Ka3aHO Y BUMAJKYy YCKJIIAMHEHb aHEBPU3MU, TAKUX K
LIBUJKE 30UTbIIIEHHS, HEKPO3 IIKipU B YpaXeHill 30Hi,
abo CIOHTaHHa KpoBOTeYa, TOAi SIK HeyCKJIaaHeHi
AHEBPU3MU YaCTO MOXHA IIPOCTO KOHTpoJtoBaTu [43].
[ToTpebye XipypriyHOro JIiKyBaHHS JIMILE Y BUMAIAKY
3ayYEHHS MiCLSI aHACTOMO3Y; CJIifl YHUKATU TyHK-
uii ainstHky aHeBpusmu [44]. OmnepaTuBHE JTiKyBaHHS
Oyne 3aiexaTu Big MopOJIOTii; CIIpaBXHi aHEBPU3MU
3a3BUYall BUMAaraloTh BUCIUYEHHS aHEBPU3MATUYHOIO
CerMeHTa 3 MOAAIBIIOK PEKOHCTPYKIIEID BUHOCHOI
BeHU (iHOAI BUMAarae iHTepHO3ULIiHHOIO TPaHCIJIaH-
Tara), TOJAi SIK XMOHi aHEeBpU3MHU 3a3BUYAll BiJHOBIIO-
I0ThCS LUISIXOM NEPBUHHOTO 3aKPUTTS Ne(DEKTY B CTiH-
ui cyaunu [45, 46].

BucHoBku. OTxe, MOXHa 3pOOMTU TaKW BUCHO-
BKU: HAaTUBHA apTepioBeHO3Ha (GicTyla € METOA0M
BUOOPY CYAMHHOTO AOCTYIy ISl reMofaianidy. ¥ pasi
HEMOXJIUBOCTI (pOpMyBaHHSI HaTUBHOI icTyniu Me-
TOOOM BHUOOpPY CTa€ BUKOPUCTAHHS apTEePiOBEHO3-
HOTO TpoTe3y. AyToreHHi (icTynu moB’s3aHi 3 A0-
BIIIMM YaCOM JO3PiBaHHS, ajie Kpalllol MPOXiJHICTIO,
MEHIIUM PU3UKOM iH(MiIKYBaHHS Ta HUXYOK CMEpPT-
HICTIO MOPiBHSHO 3 MPOTE3HUMU TPaHCIUIAHTaTaMU.
3acTocyBaHHS MEPMAHEHTHOrO KaTeTepa MOXE PO3-
[JISIAAaTUCS SIK JOCTYII, 110 HAla€ yac AJisl JO3piBaHHS
HaTUBHOI (icTyau abo dbopmyBaHHS GIiCTyau 3 BU-
KOPUCTAHHSIM TMpoTe3a. TumMyacoBe BUKOPUCTAHHS
KaTeTepiB MOB’S3aHE 3 BUIIOI CMEPTHICTIO, BUILIUM
PU3UKOM iH(iIKYBaHHS Ta HUKYOIO MPOXiAHICTIO, 110
MiApUBa€ IUPOKO MOIIMPEHUN MinXifi BUOiIpKOBOTO
BUKOPUCTAHHS KaTeTepiB K MOCTIiHHOTrO AOCTYIYy.
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IlpoBeneHHs mepeaonepaliiiHOTO YJIbTPa3ByKOBOTO
NYTJIEKCHOTO CKaHYBaHHS CYAWH 10 (opMyBaHHS
apTepioBeHO3HO1 (iCTyAM Ha MepeAruIiydi 103BOJISIE
MPOBECTU OILIIHKY MEepPCIEeKTUBHOI (DYHKUIOHAIBHOT
NPUIATHOCTI CYAWH MaOYyTHbOrO aHAacCTOMO3y, a
yibpTpacoHorpadisi 30HM aHACTOMO3Y B IMHAaMIilli Mmic-
JIs omepalii poOUTh MOXJIUBUM OLIHUTU 00 EMHUIA
KPOBOTIK i 3aMiJO3pUTU paHHi YCKJIaAHEHHS 3 OOKYy
CYAMHHOTO A0CTYyNy Msl remoaianizy. CBoeyacHe BuU-
KOHaHHS PEKOHCTPYKTMBHUX BTPYYaHb Ha YCKJIaMI-
HEHOMY MOCTiHHOMY CYIUHHOMY NOCTYMi MO3BOJISIE
3HAYHO MPOAOBXUTU TEPMiH HOTO (PyHKIIiIOHYBaHHS.

KonduikT inTepeciB. ABTOpu 3asIBJISIIOTh IIPO Bifl-
CYTHIiCTb KOHMJIIKTY iHTEpECiB.
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Editorial information
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BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

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

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

XKYPHAJI CTPYKTYPOBAHO
3A 5 OCHOBHUMMU PO3AVIAMMU:

1. Touxka 30py

2. IlpobiaemMm opranizauii Ta €KOHOMiIKM He(pPOJOTiuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi poboTH
IlIxona Hedposora

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

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

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

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

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

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

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

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

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

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

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

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

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

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. Iniuianu Ta npi3Builla aBTOPiB aHIJiIICbKOIO MOBOIO;

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

4. Pe3iome cTarTi aHITiICHKOIO MOBOIO;

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

6. YIK;

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

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

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

TOpH, MiCcTO (MOBOIO CTaTTi);

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

PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

Pe3tome MoBOIO CTaTTI;

12. Tekcr crarTi;

13. Po3kpuTTS TOTEHIIHUX KOH(IIKTIB iHTEepeciB;

14. InpopMalrist Ipo BHECOK KOKHOI'O YUaCHUKA;

15.Crmmcok  BUKOPMCTAaHMX JKepea Mig  Ha3BOIO

«Jliteparypa (References)», ohopMiIeHUI1 BiAMOBIAHO

[0 cTaHIapTy Vancouver style;

BinoMocTi mpo BigmoBigaapHoro aprtopa: II1Ib, Ha-

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

(000B’s13K0B0O) Ta pobounii TenedoH.

10.

11.

16.

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

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

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

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

VK po3mililyeTbcst y BEPXHBOMY JIiBOMY KYTi.

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

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

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

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

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

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

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

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

Po3kpurta norenniiiiux KOHQIIKTIB iHTepecin

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

YcBinomieHHs1 peaibHOro abo nepeadayyBaHOro KOH-
GbIikTy iHTepeciB — 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-
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JIEHHsI JiTepaTypHUX IXepesa 3a Vancouver style meTaibHO
MpeAcTaBleHO Ha caiTi XypHainy. Ilicasa KoxHOro mKepeaa
OBOB’SI3KOBHM € nomaBaHHs iHOro iHTEpHET aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BiaxnmpaBKOO aBTOPU MalOTh 3IiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

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

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

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

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKM, 1110 HAMYACTIIIE BUHUKIOTh
Y IHOJAHUX PYKOIINCAX:

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

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

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

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

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

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

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

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

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

10. He pexoMeHI0BaHO BXXMBAaTX B TEKCTi MaCUBHMI 3a-

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

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

CITiIXEeHHS 3IiACHIIN.

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

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

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

Marepiajaom.
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