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Abstract. Gitelman syndrome is a rare autosomal recessive renal tubular disease
characterized by hypokalemia, metabolic alkalosis, and hypocalciuria. The syndrome
develops as a result of various mutations in the SLC12A3 gene. This manuscript aims to
highlight the association of Gitelman Syndrome with nephrocalcinosis in a 48-year-old
female patient who presented with pain and cramps in the lower limbs.
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Iloennanna cuaapomy I'itebmMana

3 He(hpOKAIBIMHO30M Yy NAIlIEHTKH 3

NepPBUHHUM OiTiapHUM IUPO30OM
XaralicbKa HaBYaJIbHA Ta IOCIiTHUIIbKA JliKapHs, XaTtait, TypeuunHa

Pestome. Cunopom [imenvmana - ye piokicHe aymocomMHo-peyecugHe 3axe0pio8ants HUPKOBUX KAHANbYIE, sKe
XapaKkmepu3yemscs 2inoKaniemicto, memaboaiyHum anrkanro3om i einoxaavyiypicro. CUHOpOM po36UBAEMbCS GHACAI-
dok mymayii eena SLC12A3. Y uiii pobomi onucarno eunadok acouiayii cunopomy limensmana 3 He@)poKANbYUHOZ0M Y
48-piunoi xcinku, AKa 36epHYAACA i3 cCKapeamu Ha 0inb ma cyo0oMU 8 HUNICHIX KiHUIBKAX.

KmouoBi cioBa: cundpom limenvmana, nepeuntuii 6iniapHuii yupo3, He@poKaibyuHo3, 2iINOKAiEMIs.

Introduction. Gitelman Syndrome (GS) is an au-
tosomal recessive renal tubulopathy characterized by
hypokalemia, metabolic alkalosis, hypomagnesemia,
and hypocalciuria [1]. Dysfunction of the co-trans-
porter develops with the mutation in the SLCI12A3
gene encoding the thiazide-sensitive sodium chloride
cotransporter in Gitelman syndrome. Approximately
500 different mutations on the SLC12A3 gene have
been associated with Gitelman syndrome. The cas-
es may be asymptomatic. Clinical symptoms may be
mild such as mild fatigue, nocturia, muscle weakness,
or muscle cramps, or these symptoms may be severe
such as tetany, paralysis, rhabdomyolysis, and fatal ar-
rhythmia [3].

The main function of the renal tubules is to control
the reabsorption and secretion of electrolytes in order
to maintain homeostasis. Bartter syndrome (BS) and
GS are monogenic diseases belonging to the group of
hereditary renal tubulopathies. Diagnostic findings of
Gitelman and Bartter syndromes include hypokalemia,
hypochloremic metabolic alkalosis, hyperreninism,
and secondary hyperaldosteronism as a result of vol-
ume depletion, and activation of the renin-angioten-
sin-aldosterone system. The actual difference between
Bartter and Gitelman syndromes is the hypocalciuria
developed in the GS. The reason for that is the increase
in calcium reabsorption in order to compensate for the
loss of salt. Another relevant molecular feature is hypo-
magnesemia in the cases with GS. Hypomagnesemia is
detected in GS; however, it is observed by 20% in BS.
Hypomagnesemia also increases calcium reabsorption
by stimulating the parathormone. However, this is not
an exact differentiation between GS and BS [4].

Melya Pelin Kirik
melyapelin@hotmail.com

Case report. A 48-year-old female patient who
was followed up due to the diagnosis of primary bili-
ary cirrhosis was referred to our outpatient clinic with
increased serum creatinine and lower potassium level.
The complaints included pain, cramps, and exhaustion
in the lower limbs. There were primary biliary cirrhosis
and psoriasis in medical history (she uses ursodeoxy-
cholic acid and topical tacrolimus). She has a history
of thalassemia carrier. Renal biopsy was suggested be-
fore upon renal function disorder; however, it was not
performed. The physical exam revealed the following:
blood pressure was 100/70 mmHg, pulse was 76/min,
respiration count was 18/min; other examination find-
ings were normal. No retinopathy or uveitis was detect-
ed in the eye consultation.

The laboratory analysis revealed the following:
potassium 2.83mmol/L (3.5-5.5 mEq/L); sodium
136mmol/L (132-146 mEq/L); chlorine 102mmol/L
(99-109 mEqg/L); magnesium 2.05mg/dl (1.3- 2.7
mEq/L); serum creatinine 1.5mg/dl (0.5-0.9 mg/
dL); calcium 9.52mg/dL (8.5-10.0); and phosphorus
3.08mg/dl (2.4-5.1). Aldesteron 450 pg/ml (30-160)
and renin 40 ng/dL (4-31) were detected higher; para-
thormone and vitamin D were normal. Blood gas analy-
sis revealed the following: pH 7.46 (7.35-7.45), HCO3
29mEq/L, PCO2 42mmHg; the findings were assessed
as metabolic alkalosis.

In the urine analysis, urine sodium was 99 mmol/L;
urine potassium 36 mmol/L; urine chlorine 84 mmol/L;
the anion gap of the urine was positive. The calcium ex-
cretion for 24 hours was 38 mg/day indicating hypocal-
ciuria. The primary blood test results of the patient are
presented in Table 1.
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Table 1
The primary blood test results of the patient
Markers The date of the study
03.09.2021 27.12.2021 29.05.2023

Glucose (70-110 mg/dl) 96 101 86
Blood urea nitrogen (7-25 mg/dl) 22 18 19
Creatine (0.5-0.9 mg/dl) 1.5 1,2 1.1
Sodium (132-146 mmol/L) 136 139 139
Potassium (3.5-5.5 mmol/L) 2.83 3.8 3.6
Chlorine (mmol/L) 102 103 102
Magnesium (1.3- 2.7 mEq/L) 2.05 2.1 1.9

pH (7.35-7.45) 7.46 7.42 7.41
HCO3 (mmol/L) 29 26 25
PCO2 (mmHg) 42 40 40
Hemoglobin (12-16 gr/dl) 10 10.3 11.3
Hematocrit (% 35-46) 32.8 32.5 36
Thrombocyte count (150000-450000 mm?3) 295000 297000 27000
Mean corpuscular volume (80-96fL) 56 54 57

The renal ultrasound scan of the patient revealed
that the kidneys are at normal location and dimen-
sions bilaterally; diffuse parenchymal calcifications
(nephrocalcinosis) were detected in both kidneys.
Normal sinus rhythm and QT interval were detected
in the electrocardiogram. The patient did not have
any drug use such as diuretics and laxatives. Genetic
analysis was also ordered. The Bartter-Gitelman gene
panel was analyzed in genetic evaluation. The genet-
ic analysis resulted in the detection of heterozygote
NM 000339: ¢.1406C>T (p.Ala469Val) variant in the
SLCI12A3 gene.

The patient was diagnosed with GS according to
those findings. A diet which is rich in potassium and
sodium was recommended for the patient. Potassium
and 25 mg of spironolactone treatment was started.
Serum potassium level has returned to normal levels;
complaints regressed. There was no additional problem
in the follow-up of the patient. Her treatment contin-
ues in the same way. The patient’s complaints of pain,
cramps, and exhaustion in the lower limbs resolved and
did not recur in the follow-ups. The patient is still under
follow-up due to GS in our outpatient.

Discussion. Magnesium is a cofactor of the pyro-
phosphatase group, especially for alkaline phosphatase.
A decrease in magnesium concentration causes organ
dysfunction of these proteins, which in turn increases
pyrophosphate levels. Inorganic pyrophosphate binds
to Ca2+ ions by ionic interaction which results in crys-
tal formation. These crystals accumulate over time and
eventually cause chondrocalcinosis [5]. Ectopic cal-
cification in the retina and joints may be observed in

GS and BS; however, it is more common in GS due to
lower magnesium levels [6]. Molecular genetic tests are
not necessary for the diagnosis of GS [4].

Gitelman syndrome is characterized by hypocalci-
uria. Although urinary calcium excretion is decreased
in patients, levels of serum calcium, phosphorus, vita-
min D, and parathormone are expected to be normal.
Our case presented hypocalciuria. A differential diag-
nosis of Bartter syndrome should be done. The higher
prevalence of hypomagnesemia and hypocalciuria in
GS is differential characteristics.

Nephrocalcinosis is a pathological condition that
progresses with tubular calcified crystal deposits in the
renal corticomedullary region. It is known that the de-
posits are hydroxyapatite crystals composed of calcium
and phosphorus. Three common causes of medullary
nephrocalcinosis are known as medullary sponge kid-
ney, renal tubular acidosis, and hyperparathyroid-
ism [7, 8]. Furthermore, BS is detected together with
nephrocalcinosis [9]. Hypercalciuria and concomitant
increase of urinary prostaglandin E2 and serum 1,25
dihydroxycholecalciferol levels are thought to be the
pathophysiological elements of nephrocalcinosis de-
tected in BS. A decrease in urinary calcium excretion
may be observed by administration of indomethacin.
However, it is unclear whether this improves the neph-
rocalcinosis [10]. Renal stones and calcinosis are not
expected findings in Gitelman syndrome because of
hypocalciuria. A case with kidney stones and protein-
uria in GS was reported by Chen et al. in 2001 [11].
However, the association of nephrocalcinosis with GS
is not available in the literature. Although renal tubular
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acidosis is more common in primary biliary cirrhosis,
metabolic acidosis was detected in the blood gas analy-
sis of our patient.

The use of diuretics, inappropriate use of laxatives,
and vomiting may be the cause of pseudoGS. The dif-
ference between primary GS and pseudoGS is the im-
provement when triggering factors were eliminated.
Although GS is a genetically transmitted tubulopathy,
acquired GS has also been rarely reported after kidney
transplantation or due to autoimmune diseases [12,
13]. Our patient has not used any laxative or diuretic
agents. Although the primary biliary cirrhosis which is
an autoimmune disease reported in our case suggests
acquired GS, molecular genetic evaluation was very
useful for differentiation.
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Abstract. Autosomal dominant tubulointerstitial kidney disease (ADTKD) is a group
of rare uncommon genetic disorders characterized by tubular damage and interstitial
fibrosis in the absence of glomerular lesions. It has autosomal dominant inheritance and
inevitable progression to end-stage kidney disease (ESKD). In nephrological practice, we
usually face glomerular diseases that have well-recognized symptoms. Therefore, when we
see a patient with impaired kidney function but without any signs of glomerular disease,
it is always more challenging to discover the reason for it. The present case illustrates
tubulointerstitial lesions due to possible genetic reasons. A 38-year-old non-hypertensive
female presented with impaired renal function, a family history of CKD, proteinuria 0,5
g/day, and urinary sediment unremarkable. Relying on her family history, the middle age
of onset, the progression to the end-stage kidney disease, and laboratory and histological
results, an autosomal dominant tubulointerstitial kidney disease was suspected. Initially,
diagnosed tubulointerstitial kidney disease is likely to be secondary to a mutation in genes
encoding mucin- 1. Pathology findings in this case played a pivotal role in establishing
the diagnosis. However, it still needs to be proven by genetic tests. The purpose of this
manuscript was to summarize the case of ADTKD, discuss the challenges in diagnosing
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AyTOCOMHO-/1OMiHAHTHE TYOYJIOiHTEPCTHUIIii{HE 3aXBOPIOBAHHS HUPOK:
CKJIAHICTb JiarHOCTHKH 0€3 reHeTHYHOro TecTyBaHHs. KitiHiunuii BunamoKx

HepxaBHa yctaHoBa «IHcTuTyT Hedposoriit HAMH Ykpainu», M. KuiB, Ykpaina

Pesiome. Aymocomuo-dominanmue my6ynroinmepcmuyiiine 3axeopioganisi Hupok (AAT3H) — ue epyna piokic-
HUX 2eHemUMHUX NOPYUIEHb, WO XaPAKMepUu3yomuscs YPalcenHam myoyasapHo20 anapamy HUpoK 3 po3GUMKOM iHmep-
cmuyitinoeo @ioposy 3a eidcymuocmi Kay60uKko8ux nopyuteHs. Ycnaoko8yemocs 3a aymocomMHO-00MiHAHMHUM MUNOM
ma xapaKkmepu3yemscs He360POMHIM NPO2Pecy8aHHAM 00 XpoHiuHoi xeopobu Hupok Scm (XXH Scm). B npakmuuniii
disinbHOCMi Heghponoeu nepesajdcHo Marms CUPAgy i3 NAMOA0ZIEH) HUPOK 2A0MepYAAPHOI npupodu i3 3a2anbHo8i0oMUMU
nposieamu. Y eunadxy euséieHHs X60poou 3 NOpYuWleHHHAM DYHKYii HUPOK, b6e3 03HaK, AKi 6 6KA3Y8aAAU HA YPANCCHHS
210MepYAAPHO20 ANapamy, iHKoAU CKAAOHO 6CManosumu npu4uHy namoaoeii. Ilpedcmaeneno HacmynHuil KaiHiMHUL 8U-
nadok: ycinka 38 pokie 3 nopyuieHow QyHKUicro HUPOK, Oe3 einepmensii, i3 ciMelHUM aHAMHE30M U000 3aX80PHGAHHS
HUpok, 3 npomeinypiero 0,5 2/000y ma gidcymmuicmio iHuWUX 3MiH 8 ce4o8oMy ocadi. BpaxyeanHs cimeiiHoeo xapakmepy
3aX60PIGAHHS, GUHUKHEHHS 11020 8 CepeOHbOMY Gili, ulelOKe npoepecy8arnHs 00 XPOHIYHOI X60pobu HUPOK 5 cm., 0aHUX
Aa60pamopHux ma 2icmonoezivHux memodie oocmedsicents, dozeoauno npunycmumu AIAT3H, sxe moixce 6ymu noe’azane
3 Mymauyicto eeHa, wo Kooye ypomooyiitn, 3okpema myuyur-1. Karouosy poas y diacnocmuyi danoeo eunaoky 3iepaiu pe-
3yAbmamu NYHKYIiuHoi bioncii HUpKu, npome 3aAumaemscs HeoOXioHicmb niomeepodceHHs ii eeHemUu4YHUMU MeCcmami.

Kmwouosi ciioBa. XXH, aymocomuo-dominanmue myoynoinmepcmuyiiine 3axXe0po8aHHs HUPOK, eeHemu4Hi no-
PYuleHHs, MyyuH- 1, ypomooynin

Introduction. Autosomal dominant tubulointersti-
tial kidney disease (ADTKD) is a group of rare uncom-
mon genetic disorders characterized by tubular damage
and interstitial fibrosis in the absence of glomerular
lesions [1]. It has an autosomal dominant inheritance
and inevitable progression to end-stage kidney disease
(ESKD). ADTKD is characterized by slowly progres-
sive kidney disease with impaired renal function typi-

Lyudmyla Surzhko:
milasurzh@gmail.com

cally appearing in the teenage years, and ESKD onset
between 40 and 60 years, although this may depend on
other variables such as degree of penetrance of the mu-
tation, hyperuricemia, and other comorbidities [1-3].
Four main genetic lesions lead to ADTKD, that
encloses mutations in the genes encoding uromodulin
(UMOD), hepatocyte nuclear factor 1-p (HNF 1B),
renin (REN), and mucin-1 (MUC-1) (Table 1) [1, 4].
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Table 1

Types of autosomal dominant tubulointerstitial kidney disease (medullary cystic kidney disease) [4]

Characteristic ADTKD due ADTKD due ADTKD due
to UMOD mutations (ADTKD- to REN mutations to MUCI1 mutations
UMOD) (ADTKD-MOD) (ADTKD-MUCI1)
Inheritance Autosomal dominant Autosomal dominant Autosomal dominant

Urinalysis results Bland without protein

Bland without protein

Bland without protein

nondiagnostic

Renal ultrasound Normal or small kidneys, Normal or small Normal or small
occasional cysts kidneys, occasional kidneys, occasional
cysts cysts
Age of ESRD (years) 20 to 70 40 to 80 20 to 80
Kidney biopsy Interstitial fibrosis, Interstitial fibrosis, Interstitial fibrosis,

nondiagnostic

nondiagnostic

Definitive diagnosis Genetic analysis

Genetic analysis

Genetic analysis

Associated findings Many family members with
gout, some in their teenage

years

Low or low-normal
blood pressure,
hyperuricemia, anemia
in childhood, mild
hyperkalemia

No associated findings

hyperuricemic nephropathy
(FJHN)

Treatment No specific treatment; High-sodium diet or No specific treatment
allopurinol for gout fludrocortisone

Frequency Rare Very rare Rare

Other names Uromodulin kidney Familial juvenile Mucin-1 kidney disease
disease (UKD), medullary hyperuricemic (MKD), medullary
cystic kidney disease type 2 nephropathy type 2 cystic kidney disease
(MCKD?2), familial juvenile (FJHN2) type 1 (MCKD1)

Abbreviations: ADTKD, autosomal dominant tubulointerstitial kidney disease; ESKD, end-stage kidney disease; REN, renin gene
mutation; MUC1, mucin -1 gene mutation; UMOD, uromodulin gene mutation.

This classification is more practical as it is based
on a certain genetic mutation, not on diagnostic criteria
as it was before. Most clinical, diagnostic, and histo-
logic findings are not remarkable in every genetic type.
In the KDIGO guidelines, is noted that there is usually
the presence of a family history of kidney disease, and
members of the family are unaware of it and therefore
not diagnosed appropriately until the end stage of CKD
or even death.

We, nephrologists, get used to the fact that glo-
merular diseases are usually one of the most common
causes of chronic kidney disease (CKD) in adults.
Therefore, when we see a patient with impaired kidney

function but without any signs of glomerular disease it
is always more challenging to discover the reason for it,
especially without access to appropriate genetic testing.
The present case illustrates an adult case of tubuloin-
terstitial lesions due to a possible genetic reason. The
purpose of this manuscript was to summarize the case of
ADTKD, discuss the challenges in diagnosing ADTKD
without genetic testing, and emphasize the importance
of genetic testing in confirming the diagnosis.

Case report. A 38-year-old female was referred
to the SI “Institute of Nephrology NAMS of Ukraine”
due to probable CKD, discovered during a routine GP
check-up. She presented asymptomatic. There was
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no history of hypertension, smoking, alcohol intake,
chemical or drug exposure, allergies, or any additional
medical conditions. Her physical examination was un-
remarkable. She reported a family history of CKD. Her
sibling’s brother had impaired renal function, and her
father died at the age of 48 due to CKD being on a PD.
Blood tests were as follows: hematocrit 32,3%; hemo-
globin 11.7 g/dL; uric acid — 430,4 mmol/l urea 10,04
mmol/L (normal value 2,5-8,3 mmol/L); serum creati-
nine 143,1 mcmol/L; GFR-Epi 40 ml/min; total pro-
tein — 81,1 g/1; albumin- 45,7; total cholesterol — 5,87
mmol/l; proteinuria 0,5 g/day; urine pH — 6, urinary

density — 1018. Urinary sediment was unremarkable.
HIV, HCV, HBV, and RW were negative. ANA, p-
ANCA, c-ANCA, and anti-glomerular basement mem-
brane antibodies, were negative according to medical re-
cords. A renal sonogram disclosed two kidneys, normal
in shape and size, without any abnormalities. A kidney
biopsy was performed. Light microscopy of the paraffin
and semithin sections showed cores of renal cortical-
medullary tissue including a total of 16 glomeruli, ten of
which were globally sclerosed, 1 — with thickening and
splitting of the glomerular capsule, other glomeruli were
unremarkable or slightly enlarged (Fig. 1).

Fig. 1. The chronic tubulointerstitial kidney disease with 58% (14/24) glomerulosclerosis and unremarkable other glomeruli.

A — Masson-Goldner stain, x100. B — Picro-Sirius, x100. C — Congo Red, x100. D — PAS, x100. E — PAMS, x100.
F — PAMS, x400 G — PAS, x400, H — Semithin section, methylene blue, x400. I — Transmission electron micrograph
of the relatively normal glomerulus, original magnification x2400

Frequent tubular dilatation of distal convoluted tu-
bule. Tubular atrophy was 30% and interstitial fibrosis
was 50%. Blood vessels showed mild intimal sclerosis
in the interlobular artery. Immunofluorescence of the
frozen sections with antibodies to IgG, IgA, IgM, and
Clq, negative. Electron microscopy: glomerulus with
global sclerosis, others — without mesangial widening,
thickening of the basal membrane and electron-dense
deposits, podocyte foot processes without effacement.
In the epithelial cells of the proximal and distal con-
voluted tubules were numerous mitochondria and light
vacuoles. Intranuclear inclusions were not present.
Thickening of the tubular basement membrane of a few
tubules was discovered. The pathology report was as fol-
lows: tubulointerstitial nephritis, NOS most probable
due to genetic mutation of mucin-1 connected kidney
disease. The patient has commenced on enalapril 5 mg
twice a day and an appropriate diet. She was recom-
mended a genetic test but due to the impossibility of
performing it in Ukraine at that time, she refused it. She
also decided not to childbirth.

Discussion. Differentiating ADTKD from other
kidney disorders depends upon the clinical presenta-

tion. Urinalysis can help to distinguish ADTKD from
other causes of CKD, both genetic and acquired, which
often affect the glomerulus (such as congenital focal
segmental glomerulosclerosis, Alport syndrome, post-
streptococcal glomerulonephritis, and immunoglobulin
A nephropathy). The main feature of the mentioned
disorders is blood and/or protein in the urine, whereas
patients with ADTKD have a bland urinary sediment
that we also observed in our patient that’s why we didn’t
take them into account. In young individuals present-
ing with gout, the differential diagnosis includes other
potential causes of early-onset hyperuricemia, such
as hypoxanthine-guanine phosphoribosyltransferase
(HPRT) deficiency (Lesch-Nyhan) syndrome, kidney
disease known to be caused by a different disorder, or
the use of thiazide diuretics. These diagnoses are usu-
ally obvious from the clinical evaluation. As our patient
has not had any signs of elevated uric acid we excluded
these disorders.

Our patient presented with a family history of undi-
agnosed CKD while her father progressed to end-stage
kidney disease. As on admission, an elevation of serum
creatinine was discovered without severe daily protein-
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uria, the kidney biopsy was considered mandatory. In
addition, the family background showed a progressive
trend to the end-stage kidney disease that urged to ob-
tain tissue samples immediately, even though at ad-
vanced stages of CKD benefits from kidney biopsy with
diagnostic purposes appear to be lower. In our opinion,
a primary glomerulopathy should not be the reason for
impaired kidney function in this case due to the absence
of long-term, severe proteinuria and hypertension. The
pathology report proved our thoughts revealing intersti-
tial kidney disease without any other signs. This fact has
led us to the thought of some genetic disorders.

Relying on her family history an autosomal domi-
nant pattern of inheritance could be suspected. The
middle age of the adult onset of the disease and the pro-
gression to the end-stage kidney disease was also a good
point to take into consideration. It should be noted, that
the patient was not hypertensive either at the time of the
first presentation or the stage 3 CKD. In view of the
above findings, an autosomal dominant tubulointersti-
tial kidney disease was taken into consideration [1-3].

The most remarkable diagnostic features of the
main four types of ADTKD are as follows. ADTKD-
UMOD is characterized by the presence of hyperuri-
cemia and gout in adults, cysts usually are rare and, if
present are likely cortical [1, 5, 6]. As hyperuricemia
and gout are common clinical features among ADTKD
with the mentioned mutation further management de-
pends upon whether or not the patient has an estab-
lished diagnosis of gout. Because patients with ADT-
KD-UMOD and established gout have genetically de-
termined gout and are at high risk for future gout flares
and tophus development, they qualify for pharmaco-
logic urate-lowering therapy. The selection, initiation,
and duration of pharmacologic urate-lowering therapy
are similar to that for the general population. For pa-
tients with ADTKD-UMOD who have not yet devel-
oped gout, the pharmacologic urate-lowering therapy
is not recommended. However, some experts may of-
fer urate-lowering therapy to patients who have marked
hyperuricemia (>9 mg/dL [>535 micromol/L]) or a
strong family history of early-onset gout, although there
are no data to support this approach [5]. There is no
high-quality evidence that urate-lowering therapy with
allopurinol or febuxostat slows the rate of progression
of CKD in patients with ADTKD-UMOD, although
some observational studies have suggested a possible
benefit with allopurinol [7-10]. ADTKD-REN patho-
genic variants are the least common cause of ADTKD,
but they are most distinctive. Low or normal blood
pressure, hyperuricemia, mild hyperkalemia, and ane-
mia in childhood (usually resolves in puberty) are pres-
ent. Patients with this genetic variant develop gout in
their late teens. Specific treatment options are available
only for this subtype and include a high-sodium diet or
fludrocortisone [5, 11]. In ADTKD-HNFI1B maturi-
ty onset of diabetes mellitus, pancreatic atrophy, and
cystic kidneys are presently combined with hypomag-
nesemia, hypokalemia and asymptomatic elevation of

liver function tests [12]. Ultimately, ADTKD- MUC-1
results in abnormal mucin-1 protein production, which
accumulates intracellularly in the loop of Henle, distal
tubule and collective duct resulting in tubular atrophy
and glomerulosclerosis [5, 13], which are present in our
patient according to the pathology report. The primary
manifestation of ADTKD-MUC-1 is an unexplained
progressive CKD or reduced eGFR revealed during
routine laboratory testing as well as relatively bland,
without hematuria or significant proteinuria urinaly-
sis. Some patients develop hyperuricemia and gout, but
unlike other variants of ADTKD gout is a late mani-
festation and usually correlates to the degree of kidney
dysfunction [14]. All mentioned findings can also be
observed in our case. A kidney ultrasound usually re-
veals normal kidneys, rarely medullary cysts which are
common but not diagnostic in patients with this genetic
type [14].

Mucins are known as high molecular weight heav-
ily glycosylated transmembrane proteins. They could be
either secretory or membrane-bound. MUCI is a mem-
brane-bound mucin that is highly expressed throughout
the distal nephron and is involved in the protection and
lubrication of the distal tubular lumen [15]. As a trans-
membrane protein, it plays a significant role in plenty of
intracellular functions, particularly in signal transduc-
tion [15].

In patients suspected of having ADTKD, the di-
agnosis can be confirmed with genetic testing. Genetic
testing is preferable to kidney biopsy in this setting.
However, genetic testing can be expensive. Thus, it may
be preferable to test a family member who is affected
(based on clinical features) and who has sufficient fi-
nancial resources or insurance for the test. Although
genetic testing for UMOD, REN, and HNF1B muta-
tions is well-established in many European countries,
MUCI genetic testing remains challenging even there
[16]. The optimal approach to genetic testing for ADT-
KD is to perform whole exome sequencing (WES) or to
order a kidney disease gene panel. However, WES and
existing gene panels are inadequate for the diagnosis of
ADTKD-MUCI since these methods identify only ap-
proximately 1 percent of the pathogenic variants that
cause ADTKD-MUCI [17, 18]. A clinically approved
(Clinical Laboratory Improvement Amendments
[CLIAJ-approved) genetic test for MUCI is available
from the Broad Institute of Harvard Medical School
and the Massachusetts Institute of Technology. This
test only identifies the cytosine duplication, the most
common pathogenic variant in ADTKD-MUCI. There
are also centers available in Europe that provide similar
MUCI genetic testing [19].

Unfortunately in Ukraine, such kind of genetic
testing has not been available till now, possibly due to its
cost. For Ukrainian patients with suspicion of ADTKD,
it is quite expensive to visit other European countries
and overcome genetic testing. In addition, it is difficult
to persuade patients that genetic testing is essential due
to the fact that confirmation of the diagnosis will not
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lead to the initiation of specific therapy for this disease,
because it does not currently exist.

Treatment usually consists primarily of supportive
care including blood pressure control and management
of the complications of CKD (such as anemia, meta-
bolic bone disease, metabolic acidosis, and electro-
lyte abnormalities) for all patients as well as additional
measures that are specific to certain types of ADTKD.
There are some specific considerations in the manage-
ment of CKD among patients with ADTKD. Most pa-
tients with ADTKD are normotensive and do not have
substantial proteinuria. As a result, they are less likely
to be treated with angiotensin inhibitors, which as we
know can slow the progression of proteinuric CKD. In
patients who are hypertensive and have hyperuricemia,
losartan would be a preferable treatment, as it has been
shown to increase urinary uric acid excretion [20, 21].
There is no evidence that angiotensin inhibitors slow
the progression of CKD in patients with ADTKD.

In ADTKD, diuretics should be used with cau-
tion or avoided, as they may aggravate hyperuricemia
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and volume depletion [22]. In order to compensate for
probable urinary concentration defects abundant water
intake is recommended. Nonsteroidal anti-inflamma-
tory drugs as well as nephrotoxic antibiotics should be
avoided [1].

Conclusion. In conclusion, initially diagnosed tu-
bulointerstitial kidney disease is likely to be secondary
to a mutation in genes encoding mucin-1. Pathology
findings in this case played a pivotal role in establishing
the diagnosis. However, it still needs to be proved by
genetic tests.
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Abstract. This research aimed to investigate the uricosuric effect of dandelion plant
extracts in hyperuricemic rats induced by potassium oxonate (PO).

Methods. Hyperuricemia was induced in rats using PO, and dandelion root extracts were
administered to observe their impact on uric acid (UA) levels. The study involved adult
male Swiss rats weighing approximately 150—180 grams, randomly divided into five
groups (n = 6). Group 1 served as the normal control group with no treatment. Group 2
received PO only. Group 3 received oral administration of 50 mg/kg of dandelion extract
in 0.5 ml of distilled water (DW) daily. Group 4 was orally administered 100 mg/kg of
dandelion powder in 0.5 ml of DW daily. Group 5 was orally treated with allopurinol.
After 12 days, the rats were euthanized using chloroform inhalation, and their sera were
collected directly from the heart for biochemical analysis of serum UA, urinary uric acid
(UUA), as well as other liver and renal biochemical paramefers.

Results. The study revealed that hyperuricemic rats treated with the dandelion solution
experienced a significant decrease in blood UA levels and a significant increase in UUA
levels. Dandelion treatment also influenced xanthine oxidase activity, with no significant
differences observed in liver and kidney functions.

Conclusion. Based on the findings of this study, it can be concluded that dandelion extract

significantly reduces UA levels through uricosuric activity and demonstrates significant
XO inhibitory effects.

Key words: dandelion, uric acid, taraxacum, xanthine oxidase, hyperuricemia,
uricosuria.
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Ypuko3ypuuHuii e(heKT eKCTPAKTY KOPEeHs Ky.JIb0aou
y IIypiB 3 OKCOHAT-iHAYKOBAHOIO rinepypuKeMilo

University of Basrah, College of Pharmacy, Basrah, Iraq

Pe3stome. e docaioxncenns mano na memi sueuumu ypuko3yputHui egheKm pocaunu Kyav0adu y uiypie 3 einepy-
puKemiero, indykosaroio okconamom kaniro (OK).

Memoour OK suxopucmogysanu 045 iHOyKy8aHHs einepypuxemii' y wiypie, a ekcmpakmu Koperio Kyav0aou 660-
duau 0nst cnocmepediceHHs 3a 1020 @NAUBoM Ha piens cewosoi kucaomu (CK) kposi. locaioxcysanumu meapunamu oyiu
dopocai camuyi weeiyapcokux wiypie eaeoro 6auszvko 150— 180 epamis, saxi 6yau eunadkoeum 4uHom po30ineHi Ha n’smo
epyn (n = 6). Ipyna 1 cayxcuna kormpoasHoro epynoro oes aikysanus. Ipyna 2 ompumyeana auwe OK. Ipyni 3 ujodento
8600unu enympiuiHoo 50 me/xe excmpakmy kyavbabu 6 0,5 ma ducmuavosaroi éodu ([B). Ipyni 4 wjodenrno 6600uru

euympiwnoo 100 me/ke excmpaxmy kyav6abu. Ipyny 5 aikysaiu nepopanbo aionypuHoaoM.
Ilicas 12 ouie nikyeanns wiypu 6yau eemaHizo8ari iHeansayicio xa0pogopmy, 3pasku Kpogi byau 3ibpari 6e3no-
cepednbo 3 cepus. Busnauaau konyenmpauiro cevoeoi Kucaomu y Kpoei ma ceui, a maxoxc iHuii bioximiuni mapkepu

VDPadICeHHsl NeYiHKU Ma HUPOK.

Pesyromamu. llypu 3 cinepypuxemiero, ski ompumyeanu ekcmpakm kyavoabu, maiu 00CmosipHe 3HUINCEHHS
KOHUeHmpauyii ce4oe60i Kuciomu Kpoei ma niosuujeHHs pieHs ypuxosypii. JIikysaunHs ekcmpakmom Kyav0abu maxoic
BHUNCYBANO0 AKMUBHICMb KCAHMUHOKCUOA3U,; NPOme, He CNOCMePieanoch 3HAYHUX IOMIHHOCMEN Y (YHKYIAX nevinKu ma

HUPOK.

Bucnoeok. Ha nidcmagi pezyasbmamis yboeo 00CAi0NCeHHs MOICHA 3p0OUMU BUCHOBOK, W0 eKCcmpakm Kyas0aou
3HAYHO 3HUNICYE KOHUECHMPAYII Ce4080i KUCAOMU KPOBi 3a805KU YPUKO3YPIUHIN aKkmueHocmi ma 0eMOHCIMPY€E 3HAYHUI

iHeibyoMuUl 8NAUE HA KCAHMIHOKCUOA3)Y.

KunouoBi ciioBa: kyiv6aba, cenosa kucioma, mapakcakym, KCAHMUHOKCUOAsa, 2inepypuxemis, ypuKosypis.

Introduction. Hyperuricemia (HU) is character-
ized by elevated uric acid (UA) levels exceeding 6.8 mg/
dL [1]. It can be caused by various in vivo and in vitro
factors. Prolonged HU can lead to complications such
as gout, hypertension, cardiovascular disease, athero-
sclerosis, metabolic syndrome, lipid disorders, obesity,
and chronic kidney disease [2, 3]. Gout, which affects
approximately 4% of adults [4], is a pathological condi-
tion characterized by painful arthritis and inflammation
resulting from the accumulation of sodium urate crys-
tals in the joints, synovia, and other tissues [5].

The end product of purine breakdown in humans
and great apes is UA, which exhibits antioxidant prop-
erties and contributes to 50% of the total antioxidant
capacity in human bodily fluids [6]. Elevated blood
levels of UA can result from decreased UA secretion
or increased UA production. The development of this
condition is associated with factors such as age, ethnic-
ity, sex, and lifestyle, primarily affecting middle-aged
males [7].

The progression of HU can be hindered by certain
medications, such as xanthine oxidase (XO) inhibitors
(e.g., allopurinol), which impede the body’s natural UA
synthesis. Other medications, such as probenecid and
benzbromarone, known as uricosuric drugs, facilitate

Khairullah Mohammed Khallawi
medicalresearch77@yahoo.com

UA elimination and benefit patients with under-excre-
tion of UA. However, these medications are associated
with side effects, including hypersensitivity and toxicity
in the renal and gastrointestinal systems [8, 9].

For example, allopurinol, the preferred medica-
tion, can cause gastrointestinal discomfort, hypersen-
sitivity syndromes, bone marrow suppression, hepatitis,
and decreased renal function, and only 5% of patients
can tolerate it. Patients allergic to allopurinol or who
have normal renal function without a history of uroli-
thiasis are treated with uricosuric medications. Howev-
er, uricosuric drugs, such as benzbromarone, have their
drawbacks. Benzbromarone was withdrawn from the
market by Sanofi-Synth labo in 2003 due to reports of
severe hepatotoxicity. Similar reports of nephrotoxic-
ity have been associated with probenecid and sulfinpyr-
azone when administered to treat HU in patients with
mild chronic renal deficiency. Urate oxidase enzyme
treatment is only used for severe cases of HU and is not
widely employed [8, 9].

Due to their significant side effects, these medica-
tions have limited scientific use. Therefore, exploring
alternative anti-hyperuricemic medicines with better
toxicity profiles, especially those derived from natural
sources, is crucial.

Dandelion, scientifically known as Taraxacum of-
ficinale Weber, belongs to the genus Taraxacum and is
a member of the Asteraceae family. It naturally thrives
in the humid and warm climates of the northern hemi-
sphere [10]. The various parts of the dandelion plant,
including its roots, leaves, and flowers, possess thera-
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peutic properties. The chemical composition of these
plant materials is significantly influenced by factors
such as environmental conditions, time of day, har-
vesting methods, and drying techniques. Dandelion is
rich in beneficial phytochemicals, including flavonoids,
phenolic acids, terpenes, and polyphenolic compounds
[11].

The health benefits of dandelion are attributed
to its phytochemical properties, which contribute to
its strong antioxidant and anti-inflammatory effects.
Studies have demonstrated that administering an herbal
blend containing dandelion to mice reduced lipid per-
oxidation in the blood and tissues, increased the activ-
ity of antioxidant defense enzymes such as superoxide
dismutase (SOD) peroxidase, and decreased levels of
glutathione [12].

Moreover, in vitro studies have revealed that dan-
delion leaves can suppress the production of interleu-
kin-1, thereby inhibiting the production of tumor ne-
crosis factor [13].

Recent studies have highlighted the potential an-
titumor effects of dandelion root extract on aggressive
and resistant chronic myelomonocytic leukemia cells,
positioning it as a promising candidate for cancer treat-
ment [14]. Despite its extensive use in traditional herbal
medicine, limited scientific research has been dedicat-
ed to exploring the plant’s pharmacological properties
[15]. However, dandelion’s antioxidant and anti-in-
flammatory properties form the basis of its cardiovascu-
lar benefits. Treatment with various dandelion extracts
has been shown to reduce the severity of atherosclerosis,
total cholesterol, and triglyceride levels while increas-
ing high-density lipoprotein (HDL) levels [16, 17]. Ad-
ditionally, dandelion root has recently gained attention
as a potential treatment for obesity [10].

In 2022, Yao et al. and others [18-25] conducted
studies demonstrating that dandelion can modify pH
values, acid contents, polyphenols, sugar contents,
flavonoids, phenolic acids, chicoric acids, and various
other bioactive ingredients. These modifications in-
creased the antioxidant activity levels against xanthine
oxidase (XOD) and azulene. However, the results did
not reveal any significant effects on UA production in-
hibition, limiting their utility for future research. More-
over, dandelion did not exhibit significant effects on
the inhibition characteristics of UA. It is essential to
increase the amount of dandelion used to enhance bio-
active components, contents, and inhibitory activities
against XOD in practical applications.

Ma and colleagues conducted a study using Lac-
tobacillus acidophilus fermented dandelion to alleviate
HU. Their findings indicated that dandelion could ad-
dress HU through various mechanisms, including re-
ducing XOD levels and UA synthesis, improving liver
and kidney functions, promoting UA excretion, en-
hancing flora diversity, and maintaining intestinal ho-
meostasis. Their results concluded that dandelion holds
promise as a potential therapeutic agent for the treat-
ment of HU [26].

This study aimed to examine the anti-hyperurice-
mic activity of dandelion root and investigate its urate-
lowering effect by promoting UA excretion (uricosuric
effect) in rats. Additionally, the study aimed to evaluate
the impact of dandelion root on liver enzymes and re-
nal function, including UA, creatinine (Cr), aspartate
aminotransferase (AST), urea, alanine transaminase
(ALT), antioxidant enzymes, and alkaline phosphatase
(ALP) levels. Moreover, the study aimed to explore
whether the mechanism of action of DA root extends
beyond its uricosuric and xanthine oxidase (XOD) in-
hibitory effects.

Materials and methods. Ethical approval. The
study was approved by the College of Pharmacy, Uni-
versity of Basrah (No. #4 of 3/5/293 on 21/10/2021).

Animals. Thirty adult male Swiss rats weighing
about 150—180 grams, provided by the animal house
of the College of Pharmacy, University of Basrah were
included in this study. Before acclimation, the animals
were divided into five groups (n = 6) and housed in iso-
lated cages for one week. The animals were kept in a
room with controlled environmental conditions, includ-
ing a temperature of 22+2 °C, 30£14% humidity, and a
12-h dark/12-h light cycle. They had unrestricted access
to normal feed and water throughout the experiment. All
the animals handling procedures described in this paper
were approved by the Basrah University Animal Ethics
Committee (No. 2013/32, amended to 2023/32A). The
sample size was calculated by using the formula: n = N/
(I+N(e)2, (n: sample, N: population, e: error (0.05).

Experiment. The study was conducted between
January and February 2022 at the University of Basrah,
Iraq. The effect of dandelion on UA levels and urinary
creatinine, as well as on UA, XO, and antioxidant en-
zyme levels in blood, was demonstrated using a modi-
fied PO-induced HU in rats [20]. Before medication
administration, the animals underwent a 2-hour fasting
period without access to food or water.

The rats were divided into five groups. During the
12 days, PO was administered intraperitoneally (i.p.) to
groups 2, 3, 4, and 5 every 2 days [18]. Oral treatments
were then administered once daily, 1 h after the admin-
istration of PO.

The study groups.

Group I: Control Group. The animals received
only food and water.

Group 2: Negative Control Group. Rats in this
group were intraperitoneally injected with PO for
one month.

Group 3: Dandelion Group 1. Rats were orally
administered dandelion at a daily dose of 50 mg/
kg for thirty days.

Group 4: Dandelion Group 2. Rats received oral
administration of dandelion at a daily dose of 100
mg/kg for thirty days.

Group 5: Allopurinol Group. Rats were given the
standard drug allopurinol (5 mg/kg) orally every
day for 30 days.

16 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKUIN XYPHOA HEPPROAOTTT Ta Aianidy N23 (79) 2023



Ukrainian Journal of Nephrology and Dialysis, 3 (79)’2023

Original Papers

Drug and plant administration. PO was admin-
istered intraperitoneally (i.p.) at a dosage of 0.25 g/kg,
dissolved in a warm normal saline solution [18]. Allopu-
rinol was given orally via gastric intubation at a dosage of
5 mg/kg, dissolved in 5 ml distilled water (DW), while
dandelion roots were also administered orally at dosages
of 100 and 50 mg/kg, dissolved in 0.5 ml of DW [19].
Dandelion root was obtained from NOW FOODS at 395
S. Glen Ellyn Rd., Bloomingdale, IL 60108, USA. All
solutions were freshly prepared before the testing.

Urate-lowering impact therapy. The UA value in-
dicating the need for urate-lowering therapy (ULT) was
defined as < 6.0 mg/dl (360 pmol/L) for both sexes ac-
cording to the ACR guidelines [27]. In 2012, the ACR
guidelines defined the indications for initiating ULT
therapy in adults with gout to include cases with tophi
(tophaceous gout), acute gouty arthritis (=2 attacks/
year), CKD (stages 2—5), and a history of urolithia-
sis [27, 28]. ULT the treatment of gout is approached
in two ways: first, by educating patients about dietary
changes, lifestyle modifications, management of co-
morbidities, and targeted treatment as a non-pharma-
cological approach ULT; second, by using XO inhibi-
tors such as allopurinol and febuxostat as a first-line
pharmacological approach [27]. In this study, allopuri-
nol (Zyloric)® was used for ULT and was administered
orally at a dosage of 5 mg/kg, dissolved in 0.5 ml DW
PO was dissolved in warm normal saline to achieve a
dosage of 0.25 g/kg for intraperitoneal injection.

Dandelion was administered orally at a dosage of
50 and 100 mg/kg, dissolved in 1 ml DW.

Blood sampling. After one month of treatment,
the rats were fasted overnight and anesthetized by in-
halation of chloroform. Blood samples were obtained
directly from the rats’ hearts. Approximately 3 mL of

the collected blood was transferred into gel tubes and
allowed to clot at room temperature for 30 min. The se-
rum was then separated by centrifugation (at 4000 rpm)
for 10 min and stored at -20°C until further analysis of
biochemical characteristics.

Collection of urine. The 24-hour urine was col-
lected on days 0, 7, 14, 21, and 28. The collected urine
samples were centrifuged at 2,000 rpm to obtain the su-
pernatant for urine creatinine and UA analyses.

Biochemical parameter assays. The following re-
agents were utilized in this study: serum levels of UA
(Catalog No.: 3P39, Abbott Laboratories/USA), Cr
(Catalog No.: 3L81, Abbott GmbH & Co. KG/Ger-
many), AST (Catalog No.: 7D81, Abbott Laboratories/
USA), urea (Catalog No.: 7D75, Abbott Laboratories/
USA), ALT (Catalog No.: 7D56, Abbott Laboratories/
USA); rat XO (Catalog No.: E1263Ra, Bioassay Tech-
nology Laboratory/China), rat SOD (Catalog No.:
E0168Ra, Bioassay Technology Laboratory/China), rat
glutathione peroxidase (Catalog No.: E1242Ra, Bioas-
say Technology Laboratory/China), rat catalase (Cata-
log No.: E0869Ra, Bioassay Technology Laboratory/
China), and ALP (Catalog No.: 7D55, Abbott Labora-
tories/USA).

All measurements were conducted using enzymat-
ic-colorimetric methods (Biolaboratory, France) and
ELISA kits.

Statistical analysis. Results are expressed as mean
(M) and standard deviations (SD). Data analysis was
performed using the one-way analysis of variance
(ANOVA) followed by Dunnett’s test. Statistical sig-
nificance was defined as a p-value < 0.05.

Results. As presented in Table 1, the serum level of
XO in group 1 was within the normal range.

Table 1
Biochemical parameters of the studied groups
Group )f;:il(til;is];e UA ALT AST Plﬁ)l slﬁ::::flse Urea Creatinine
(IU/L) (mg/dL) au/n Iu/L (IU/L) (mg/dL) (mg/dL)
1 223+ 1.5 2451 0.9 42.25+3.8 128 £ 8.5 125+ 9.6 27.5+£3.1 0.41+0.1
2 30.25£3.3% | 4.87 £1.2* 54.11 £5.8% | 139 £9.4* 152 £ 8.6* 39.1 £4.5* 0.5+ 0.2*
3 22.57 £3.2*% 10.98+ 0.8* 4428 £4.2* | 133+ 7.3* 134 + 6.3* 23.6 £2.9* 0.37 £ 0.2*
4 21.98 £3.4* | 1.54+0.3* 49.51 £4.8* | 125+ 8.6* 138 £6.7* 25.7 £ 3.8* 04=+0.1*
5 14.54 £ 2.4* | 0.65*0.2* 5245152 134 £ 9.3* 132 £7.9* 29.2 + 3.8* 0.45£0.1*

Values are expressed as mean = SD, * Significant at p <0.05 by ANOVA

However, there was a significant increase in XO
level in group 2 (p < 0.01), resulting in increased pro-
duction of UA compared to group 1. Each blood sample
from group 2 had higher UA levels.

Administration of allopurinol, the standard XO
inhibitor, resulted in a highly significant decrease

(p <0.001) in XO levels in group 5 compared to group
2. When administered at a dose of 100 mg/Kg, dan-
delion significantly decreased XO enzyme activity
(p < 0.05). However, when administered at a dose
of 50 mg/Kg, dandelion inhibited XO enzyme activity
even more significantly (p < 0.01) than in group 2.
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Moreover, the increase in XO activity by PO-in-
duction resulted in a significant increase (p < 0.01) in
UA levels in group 2 compared to group 1. However, in
group 5, UA levels decreased significantly (p < 0.001)
compared to group 2. In addition, oral administration
of dandelion at a dose of 50 mg/kg in Group 3 and 100
mg/kg in Group 4 resulted in a significant decrease
(p <0.001) in UA levels compared to Group 2, primarily
due to significant inhibition of XO enzyme activity.

In addition, both the standard and treatment
groups showed no significant changes in liver function

markers, including AST, ALP, and ALT, and renal
markers, such as urea and Cr, compared with group 1
animals (see Table 1). However, there was a significant
increase (p < 0.001) in the levels of AST, ALP, and urea
in group 2 and a significant increase (p < 0.01) in the
serum levels of ALT and Cr in the same group.

Analysis of urine markers showed a significant
decrease in UUA levels (p < 0.05) after 3 days and an
even more significant decrease (p < 0.01) after 6, 9, and
12 days compared to group 2 and group 1, as shown in
Table 2.

Table 2
Urinary uric acid (mg/dl) at different time points in the studied rats
Group Cr (mg/dl)
Day 0 Day3 Day 6 Day 9 Day 12
1 68.24 + 5.1 70.21 £4.3 66.47 + 3.8 67.52+4.5 73.39 £3.5
2 67.35+5.1 58.36 + 3.4* 49.72 + 3.3* 40.65 £ 2.7* 3493 +£2.2*
3 69.24 + 4.1 75.11 = 3.8* 79.51 £+ 4.6* 86.23 £ 5.1* 90.28 £5.2*
4 70.65+ 3.8 74.81 £ 4.7* 75.43 £5.2* 80.94 + 6.2* 8391+5.2*
5 69.35+4.8 62.35 £ 4.4* 59.46 + 5.4* 56.35 + 4.6* 5424 +5.1*

Values are expressed as mean = SD, * Significant at p <0.05 by ANOVA

In Group 3, sequential administration of 50 mg/
kg dandelion to rats increased UA excretion (p < 0.01)
at 3 and 6 days and even more significantly (p < 0.001)
at 9 and 12 days. In contrast, administration of 100 mg
dandelion in group 4 resulted in a significant (p < 0.05)
increase in UA excretion at 3 days, an even more sig-
nificant (p < 0.01) increase at 6 and 9 days, and a highly

significant (p < 0.001) increase at 12 days compared to
rats in group 2. In addition, UA level decreased signifi-
cantly (p < 0.05) after 3, 6, 9, and 12 days in group 5
compared to group 2.

As shown in Table 3, there was a significant de-
crease in Cr level after 3 days in comparison between
group 2 and group 1 (p <0.01).

Table 3
Urinary creatinine (mg/dl) at different time points in the studied rats
UUA (mg/dl) at different time points
Group
Day 0 Day 3 Day 6 Day9 Day 12
1 15.22+2.2 14.85£2.5 1546+ 1.9 15.66 £ 1.8 1492+ 1.3
2 1491 £ 1.5 9.52 +1.2% 7.41 £0.6* 6.85+0.7* 6.31 £0.8*
3 14.05 £ 3.5 17.82 = 1.8* 19.93 £2.2* 2225+ 3.1* 25.66 £ 3.4*
4 1528 £2.8 16.12 £ 1.3* 17.44 = 1.7* 19.47 £ 2.9* 21.36 £3.3*
5 14.69 £+ 1.1 12.52 + 1.2* 11.61 £0.9* 10.32 + 1.0* 10.75 £ 1.2*

Values are expressed as mean = SD, * Significant at p <0.05 by ANOVA

This decrease was highly significant after 6, 9, and
12 days, respectively (p < 0.001). In addition, there was
a highly significant (p < 0.001) increase in urinary cre-
atinine levels in groups 3 and 4 compared to group 2
after 3, 6, 9, and 12 days, respectively.

As indicated in Table 4, there was a highly signifi-
cant decrease (p < 0.001) in serum antioxidant enzyme
levels, including SOD and glutathione peroxidase, and
a highly significant increase (p < 0.001) in catalase lev-
els in group 2 compared with group 1.
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Table 4
Serum antioxidant enzyme levels in the studied groups
Glutathione Peroxidase (GPx) | Superoxide Dismutase (SOD) Catalase (CAT)
Groups

(U/ml) (U/ml) (U/ml)

1 95.14£6.23 0.65+0.12 1.35+0.82

2 59.23+4.92 * 0.33£0.08 * 8.36t1.12*

3 91.22£5.25* 0.45+0.07 * 1.65£0.25*%

4 96.36 £ 6.85 * 0.74 £0.09 * 1.52£0.63 %

5 81.4£6.30 * 0.51+0.14* 1.59+£2.50 %

Values are expressed as mean = SD, * Significant at p <0.05 by ANOVA

Treatment with dandelion resulted in a dose-de-
pendent increase (p < 0.001) in the activities of SOD,
catalase and GPx. When comparing group 5 with group
2, there was a significant increase (p < 0.01) in the
blood levels of the antioxidants SOD and glutathione
peroxidase, while catalase showed a highly significant
decrease (p < 0.001).

Discussion. The findings showed that the serum
level of XO in group 1 was within the normal range.
However, there was a significant increase in XO level
in group 2 (p < 0.01), resulting in increased production
of UA compared to group 1. Furthermore, the admin-
istration of allopurinol resulted in a highly significant
decrease (p < 0.001) in XO levels in group 5. Whereas
when administered at a dose of 100 mg/Kg, dandelion
significantly decreased XO enzyme activity (p < 0.05).
These are similar to the suggestion of a previous study,
that concluded that high XO activity leads to an exces-
sive generation of UA because xanthine and hypoxan-
thine are converted into UA [21].

Based on previous research [21-23], the serum
level of the parameter in group 1 was considered nor-
mal, as indicated in Table 1. In vivo studies have dem-
onstrated that both dosages of DA powder (50 and 100
mg/kg) significantly inhibit XO. Dandelion’s phenolic
and flavonoid components may play a crucial role in
XO inhibition [25]. Therefore, it is worth exploring a
new alternative that is free of side effects and offers im-
proved health benefits while suppressing the production
of UA.

In this study, the rise in XO activity by PO induc-
tion resulted in a significant increase (p < 0.01) in UA
levels in group 2. However, in groups 3, 4, and 5, UA
levels decreased significantly (p < 0.001) due to signifi-
cant inhibition of XO enzyme activity. These could be
explained by the PO caused an increase in UA synthesis
and a decrease in UA excretion by inhibiting hepatic
uricase and reducing renal urine excretion. As a result,
there was an accumulation of UA and a subsequent el-
evation in UA levels, as observed in group 2 [9, 29].
Allopurinol has been shown in previous studies to de-
crease UA production, as observed in group 5 [30].
In both doses of dandelion, the main components are

chlorogenic acid and flavonoids, which are known to
have physiological activity. These phytochemicals have
been shown in previous studies to possess UA-reducing
properties, leading to the inhibition of SUA [25].

Stimulating HU in rats resulted in a significant
decrease in urine production and a notable increase in
blood UA levels. These results demonstrate the model’s
effectiveness in inducing HU, as indicated in a previous
study [29]. Additionally, administering a 5 mg/kg dose
of allopurinol reduced urate excretion by 35% com-
pared to CG [30, 31].

Analysis of urine markers in our study showed a
significant decrease in UA levels in the subsequent days
of the study in untreated groups. While in treated groups
an increased UA excretion was seen. The administra-
tion of dandelion powder showed a dose-dependent
improvement in UA clearance and a reduction in blood
UA levels. Interestingly, the 50 mg/kg dosage of dan-
delion was more effective than the 100 mg/kg dosage
in reducing UA in urine. Compared to groups 2 and 5,
both dosages of dandelion exhibited a highly significant
uricosuric effect [25, 32]. This could be attributed to
the stronger diuretic effect of dandelion root compared
to other plant-based medicines. Additionally, dande-
lion has been found to provide protective benefits for
the kidneys [33]. Previous studies have shown that over
90% of gout patients have impaired UA excretion [34,
35], making the uricosuric activity of dandelion partic-
ularly beneficial in treating gout and related conditions.

Although gout and HU are common conditions,
only a limited number of available drugs can effectively
lower blood UA levels. Unfortunately, these drugs are
often associated with adverse side effects, leading to re-
strictions on their use. Consequently, there is a need to
explore natural substances as potential sources of anti-
hyperuricemic drugs [34, 35].

PO administration results in the accumulation of
UA, decreased urine volume, and reduced clearance
of urea and creatinine, indicative of renal damage, as
supported by previous studies [36]. While PO can cause
renal toxicity [37], using dandelion therapy has shown
the potential to mitigate glomerular damage. Another
study demonstrated that dandelion therapy can lead to
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an increase in renal antioxidant enzymes and a decrease
in the production of renal reactive oxygen species, po-
tentially aiding in the prevention of renal ischemia [38-
40]. These effects collectively contribute to increased
creatinine excretion.

In this work, all the groups showed no significant
changes in liver function markers (AST, ALP, and ALT),
and renal function tests (urea and creatinine). However,
there was a highly significant increase in all test levels in
group 2. The same was seen in previous studies [31, 32].
As a result, we suggested that the standard and treatment
groups did not exhibit significant differences in liver and
kidney function compared to the normal animals. How-
ever, the administration of PO, which induces an in-
crease in UA production and the subsequent elevation of
free radicals and oxidative stress, resulted in hepatotoxic-
ity and nephropathy in rats [32].

As indicated in Table 4, there was a highly signifi-
cant decrease in serum antioxidant enzyme levels (SOD
and glutathione peroxidase), whereas there was a highly
significant increase in catalase levels in group 2 com-
pared with group 1. Treatment with dandelion resulted in
a dose-dependent increase (p < 0.001) in the activities of
SOD, catalase, and glutathione peroxidase. The authors
concluded that essential antioxidant enzymes play a cru-
cial role in evaluating the cellular antioxidant defense
system and are closely associated with the production of
the lipid peroxidation product malondialdehyde [42].

Our findings are supported by a recent experiment
that used a PO-induced HU model in rats [43]. A sig-
nificant decrease in serum SOD levels was observed
following PO injection compared to control rats, in-
dicating an increase in oxidative stress [43]. Previous
studies have shown that HU enhances the generation
of oxygen-free radicals, leading to oxidative stress [44].
Therefore, extracts from the dandelion root may po-

References:

tentially reduce the production of reactive oxygen-free
radicals and enhance the activity of antioxidant en-
zymes, as demonstrated in previous research [45].

Limitations. This study had certain limitations,
including a small sample size, limited availability of
certain facilities, and potential selection bias in animal
selection.

Conclusions. The dandelion root extract has dem-
onstrated promising uricosuric effects, significantly
reducing blood UA levels in PO-induced hyperurice-
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Abstract. Data regarding the epidemiology, causes, and outcomes of acute kidney injury
(AKI) are limited, especially in the elderly population. We aimed to investigate the clinical
characteristics and early outcomes of AKI and to compare them between elderly and young
patients hospitalized in an internal medicine clinic.

Methods. This single-center retrospective study included patients with AKI who were hospitalized
in a tertiary hospital. AKI was identified according to the Kidney Disease Improving Global
Outcomes criteria. Sociodemographic, clinical, and laboratory data were recorded. Renal
recovery, need for dialysis, and in-hospital mortality were compared between the elderly (>60
years) and younger (<60 years) patients.

Results. A total of 454 patients (327 elderly and 127 younger) were included in the study. The
Sfrequency of AKI in hospitalized patients was 12%. The most common cause of AKI was prerenal
(61%). Prerenal AKI due to absolute intravascular volume reduction was the most important
cause in both groups. Compared with the elderly patients, younger patients exhibited an
increased rate of renal AKI (23% vs. 39%, p=0.001) and an increased need for dialysis during
hospitalization (21% vs. 31.5% p=0.027). The incidence of vasculitis and glomerulonephritis
was higher in younger patients with renal AKI than in the elderly patients (12% vs. 1.3% for
vasculitis and 24% vs. 4% for glomerulonephritis p=0.001). Twenty-four percent of patients
required dialysis during hospital stay and 10% required dialysis at discharge. The overall in-
hospital mortality was 6,4%. Considering the AKI pathophysiology, the highest mortality rate
was observed in AKI patients with renal origin (3.5%). There were no significant differences
between elderly and younger patients based on renal recovery (complete recovery, 41% vs. 50%;
progression 59% vs. 50%, p=0,073), hospital mortality (5.5% vs. 6.7%, p=0.634), and the
need for dialysis at discharge (14% vs. 8.8%, p=0.082).

Conclusions. In our study, we concluded that there was no significant difference between elderly
and younger hospitalized patients according to the early outcomes of AKI. However, the younger
patients had a higher rate of renal AKI with a more severe course.

Keywords: acute kidney injury, dialysis, elderly, in-hospital mortality, renal recovery.
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A. €cinosa, I.I. Tonpak, 10.€. Y3yn, M. Yenri3, b.0O. Typkmen, I'. fIBy3ep, I'. Kouak

IopiBHAHHS KJIIHIYHMX XaPAKTEPUCTHK TA HACTIAKIB rOCTPOro
MOIKO/IPKEHHS] HUPOK Y NAIIEHTIB MOXMJIOr0 Ta MOJIOAOIO BiKY

VHiBepcuTeT MEAUYHUX HAyK, MicbKa JlikapHs npod. JIxkemins Tarriormy,
BimmineHHS BHYTpilIHboI MeanumHu, Ctamoyn, TypeyunHa

Pestome. Jani ujodo enidemionoeii, npuvun ma nacaiokie eocmpoeo noutkodxcenus hupok (I'TLH) o6mesxnceri, oco-
6aueo y arodeii noxunoeo 6iky. Memoro uiei pobomu 6y10 docaioumu KAIHIYHI XapaKkmepucmuky ma pavHi pe3yabmamu
aikyeanus I'lIH i nopisnamu ix mixc aAimHimu ma MoAoOWUMU NAYIEHMAMU, 20CRIMANI308AHUMU 8 KAIHIKY 6HYMPIUHbOT
MeOuyuHu.

Memoou. Ile odnoyenmpose pempochekmuene docnioxncents exarouano navienmie 3 I'lIH, sxi 6yau eocnimani-
306aHi 00 aikapri mpemooeo pieHa. I'lIH idenmugpikyeanu eionogiono do kpumepiie KDIGO. Aunanizysanu coyianvro-
demoepaghiuni, kainiuni ma aabopamopni dani. Bionoenenns gynxuyii Hupok, nompedy 6 dianizi ma eocnimanvry cmepm-
Hicmb nopieniosanu mixc aimuimu (>60 pokie) i mosodwumu (<60 pokie) navichmamu.

Pezyaomamu. Jlo docaidncenus exaroueno 454 nayienmu (327 aimuix i 127 monoowux). Yacmoma I'lIH y eocni-
maanizoeanux nayicumie cmanosusa 12%. Haiinowupeniworo npuuunoro I'llH 6yaa npepenanvha (61%). Haiisaxcaugi-
WO npU4UHOI 8 060X epynax 6yn0 npeperansvie I'IIH uepes abconromue smeHueHHs 6HYmMpiuHb0CcyOuHHo20 06 emy. Ilo-
PDIBHSIHO 3 NAUIEHMAMU NOXUA020 GIKY, MOAOOWE nayichmu npodemoncmpyeanu niosuuieny wacmomy T'ITH (23% npomu
39%, p=0,001) i nidsuweny nompeby 6 dianizi nid uac eocnimanizauii (21% npomu 31,5% p=0,027). 3axeopiosanicmo
sackyaimom i enomepynoregppumom 3 gopmyeannam T'IIH Oyra euwjoro y Moroduiux nayienmie, Hixc y nauienmie aim-
Hbo2o 6iKy (12% npomu 1,3% ons eackyaimy ma 24% npomu 4% 0as enomepyronegppumy p=0,001). leaduysms womupu
gidcomxu nauieumis nompe6ysanu dianrizy nio yac nepebysanus 6 aikapti ma 10% nompebysanu dianizy npu unucui.
3aeanvua eocnhimanvra cmepmuicmy ckaana 6,4%. 3 oeandy Ha namogizionoeiro I'lIH Hatisuwuii pieenv cmepmuocmi
cnocmepieascs y xeopux Ha T'ITH nupkogoeo noxoducenus (3,5%). Yacmoma ionoeaenus pyHKyii HUpoK He mara cym-
meeux eiOMiHHOCMe Mixc AimHiMU ma moaoduumu nayicnmamu (nogue gionoenenus, 41% npomu 50%; npoepecysains
59% npomu 50%, p=0,073), eocnimanvha cmepmuicmo (5,5% npomu 6,7%, p=0,634), maxoxc nompeba 6 diarizi Ha
momenm eunucku (14% npomu 8,8%, p=0,082).

Bucnosku. Y nawomy docnidxcenti mu Oifluiau 8UCHOBKY, W0 He OYA0 CYMMEBOI Pi3HUYI Midc AiMHIMU ma Mo-
A00WUMU 20CNIMANI308aHUMU NAUiEHMamMu 8i0noeiono do pawntix pesysvmamie I'IIH. Oonak y moaroduiux nayieumis
yacmoma I'lIH Hupok 6yaa euwioro 3 binbul 8axickum nepedicom.

Kiro040Bi cioBa: cocmpe nowkoodcents Hupox, 0ianiz, 100U NOXUA020 GIKY, 20CRIMAAbHA CMEPMHICMb, 8IOHO6-
JNeHHs PYHKUIT HUPOK.

Introduction: Acute kidney injury (AKI) is asso-
ciated with various etiologies and pathophysiological
processes, leading to a sudden decrease in kidney func-
tion with retention of urea and other nitrogenous waste
products and impaired extracellular volume and elec-
trolyte homeostasis.

AKI is a common clinical syndrome prevalent in
7.2% to 34% of hospitalized patients [1-5]. AKI is as-
sociated with significant risks of short- and long-term
adverse health outcomes, including increased demand
for renal replacement therapy, hospital readmission,
progression to chronic kidney disease (CKD), and
death [3, 4]. In a large multicenter randomized con-
trolled trial (the SALTO study) was shown that severe

Aylia Yesilova
yesilovaay@yahoo.com

AKI in critically ill patients was associated with a high
proportion of death within the first 2 months. More-
over, a quarter of long-term survivors after AKI expe-
rienced worsening renal function and suffered from a
distinguishable impairment of quality of life [6]. CKD,
which is one of the important complications of AKI,
is found to develop in a respectable number of patients
(9.4% after 1-year follow-up and 18.3% after 4-year
follow-up) even after a fully recovered non-severe AKI
[7]. AKI has been shown to worsen cardiovascular out-
comes in those with existing heart disease, and AKI has
also been observed to increase the risk of acute cardio-
vascular events in the medium to long term in patients
without pre-existing heart disease [8, 9]. The incidence
of cardiovascular events was higher in AKI survivors
who progressed to CKD after AKI [7]. It is assumed
that advances in supportive care of patients at risk of
AKI or patients who developed AKI, such as education,
medical treatment, and renal replacement, would sig-
nificantly improve health outcomes, even in elderly pa-
tients who have developed AKI. In the literature, there
is limited data regarding the epidemiology, causes, and
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outcomes of AKI, especially in the Turkish elderly
population. Given the ever-growing rate of elderly in
our country and worldwide and the higher incidence of
AKI in this age group it is important to determine the
age-specific distribution of early outcomes after AKI
and to identify the regional feature of AKI. However,
studying AKI in the elderly population would be helpful
to recognize opportunities for improvement that would
positively impact outcomes.

In this study, we aimed to evaluate the clinical
profile and early outcomes of patients with AKI hospi-
talized in an internal medicine clinic at a tertiary hospi-
tal and compare the results between elderly and younger
patients.

Material and Methods. This was a retrospective,
single-center observational study that included patients
diagnosed with AKI who were hospitalized in a tertiary
hospital in Istanbul from January to December 2019.
This study was conducted following the World Medi-
cal Association Declaration of Helsinki. The study was
approved by the Ethics Committee of HSU Prof. Dr.
Cemil Tascioglu City Hospital (previously known as
Okmeydani Training and Research Hospital) under a
broad regulatory protocol allowing for the analysis of
patient-level data (Approval No:1035/2019).

Patients. All patients aged >18 years who were ad-
mitted to the Internal Medicine Clinic of our tertiary
hospital in Istanbul between January 1 and December
31, 2019, and coded with ICD-10 N17 and N19 were
screened. Patients who had all available laboratory data
needed for a diagnosis of AKI and fulfilled the Kidney
Disease: Improving Global Outcomes (KDIGO) crite-
ria for a diagnosis of AKI were included in the study.
Patients on chronic renal replacement therapy (RRT),
stage 4 and 5 CKD or kidney transplantation, pregnant
and breastfeeding women, and those who did not have
relevant laboratory (the absence of at least two creati-
nine tests during hospitalization) and clinical data were
excluded from the study. For patients who had multiple
hospitalizations, only the first admission was analyzed.
Informed consent was obtained from each patient en-
rolled in the study.

Data collection. Researchers collected the pa-
tients’ demographic, clinical, and laboratory data from
medical charts and patients’ electronic records (‘e-
biz’). ‘E-nabiz‘ is a computerized collection of Turkish
patients’ health records from all national health institu-
tions. The patients’ creatinine values at least 3 months
before admission to the hospital, on admission, and
during hospitalization were documented to confirm the
diagnosis and stage of AKI. AKI was identified accord-
ing to KDIGO criteria [10]. AKI was diagnosed when
serum creatinine level increased > 0.3 mg/dL (>26.5 A
umol/L) within 48 hours or >1.5 fold increase in the
previous seven days or a decreased urine volume of <0.5
mL/kg/hour for six hours. The data from previous di-
agnoses, co-morbidities, and laboratory tests were also
reviewed through the ‘e-nabiz’ system to verify data ac-
curacy and reliability. A nephrologist was consulted in

case of ambivalence about the etiological classification
or the distinction between AKI and CKD.

Once AKI was diagnosed, we categorized the se-
verity of AKI into stages 1-3 according to the KDIGO
recommendation, using the peak creatinine level after
AKI onset [10].

Patients were stratified into two groups according
to age: <60 or >60 years. We used the age cutoff for “el-
derly” to be 60 years in this study based on socio-cul-
tural references since the retirement age is 58-60 in our
country and studies evaluating the elderly population as
over 60 years old [11].

Elderly and younger patients were divided into the
following subgroups according to the underlying etiol-
ogy of AKI: prerenal (caused by decreased renal perfu-
sion), renal (renal parenchymal injury), postrenal (ex-
cretory system obstruction), and indeterminate (caused
by undiagnosed etiology). We examined the main causes
of prerenal AKI and classified them as absolute intra-
vascular volume reduction (hemorrhage and volume
depletion due to different causes), decrease in cardiac
output (heart failure [HF]), systemic vasodilatation and
hypoperfusion (cirrhosis, sepsis), and drugs that disrupt
autoregulation and glomerular filtration. Renal causes
were classified as vasculitis, glomerulonephritis, acute
tubular necrosis (ATN), and tubulointerstitial disease
(TID). ANT and TID were gathered under the com-
mon name ‘ATN+TID.’

We collected data on renal outcomes, such as the
need for temporary and permanent renal replacement
treatment (hemodialysis or hemodiafiltration), recov-
ery pattern of kidney function, and in-hospital mor-
tality comparatively between the elderly and younger
groups. Patients who died during hospitalization were
excluded from the analysis of the renal outcomes
(dialysis at discharge and recovery).

Creatinine values at discharge were obtained to de-
termine the recovery pattern of kidney function.

i) Complete recovery, defined as a return to nor-
mal levels of creatinine or baseline creatinine levels in
patients with current CKD

ii) Progression, defined as an increase in creatinine
levels above baseline (progression to CKD in cases of
AKI with no pre-existing CKD or progression of CKD
stage in cases of current CKD).

Statistical analysis. Descriptive statistical meth-
ods were used to describe the main characteristics of
the study population. We used the Student’s t-test to
compare continuous variables and the chi-square test
to compare categorical variables. Continuous values are
presented as mean and standard deviation (M=% SD).
Statistical significance was set at p < 0.05. Data were
analyzed using SPSS for Windows version 20.0.

Results. A total of 3741 patients (n=1541 for (<60
years and n=2200 aged > 60 years ) were admitted to
the Internal Medicine Clinic during the study period.
Among them, 504 were diagnosed with AKI. Fifty pa-
tients were excluded from the analysis due to the short
length of hospital stay (n=25), lack of available data
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on serum creatinine on the 3rd day (n=3), misdiagno-
sis of AKI (progression of CKD misclassified as AKI)

A total of 3741 patients were

hospitalized in Internal
Medicine Clinic in 2019

/L

504 patients coded with ICD-

10 matching AKI

/T —

The final analyzed population

comprised 454 patients with AKI

AKI with no pre-existing CKD (n=278)

AKI on CKD (n=176)

N

Patients < 60
years (n=127)

Patients > 60
years (n=327)

50 patients were excluded
from analysis

(n=21), or a history of prior kidney transplant (n=1)
(Fig. 1).

3237 patients did not have
diagnosis of AKI

Short length of hospital
stay (25)

Lack of available data
on creatinine (3)

Progression of CKD
misclassified as AKI (21)

LA

History of prior kidney
transplant (1)

Fig. 1. Flowchart diagram of screening for patients’ eligibility.

The demographic characteristics of the included patients are summarized in Table 1.

Table 1
Demographic and clinical characteristics of patients with AKI
. . Patients
Variables Al pa_tlents Lritnis aEed <60 aged >60 years P-value
(n=454) years (n=127) _
(n=327)
Age (M%SD), years 68.5+15.3 47.9410.9 76.5+7.1 <0.001
Gender
Male, n (%) 258 (57) 79 (62) 179 (55) 0.170
Education status
Illiterate 134 (29,7) 10 (8) 124 (38)
Primary school 250 (55) 60 (47) 190 (58)
High school 64 (14) 51 (40) 13 (4) £0.001
University 6 (1.3) 6 (5) 0 '
DM, n (%) 167 (37) 47 (37) 120 (37) 0.951
HT%, n (%) 322 (71) 58 (45) 264 (81) <0.001
Malignancy, n (%) 87 (19) 22 (17) 65 (20) 0.156
HBVS$, n (%) 9(2) 4 (3.1) 6(1.8) 0.447
HCV, n (%) 8 (1.7) 0 (0) 8 (8) 0.113
Basal urea, (M+SD), mg/dL 47.42+26.04 46.62+28.44 47.7£25.08 0.686
Basal creatinine, (M+SD), mg/dL 1.28+1.0 1.32+0.854 1.2740.67 0.530
The highest urea, (M=SD), mg/dL 144.9+£135.0 148.15+£65.23 143.68+55.30 0.735
. . . n
;g%‘igheﬁ creatinine, (M£5D), 419433 5.06+3.12 3.8542.51 <0.001

Abbreviations: 1 DM, Diabetes mellitus; i HT, Hypertension; § HBV, Hepatitis B infection; [] HCV, Hepatitis C infection.
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The rate of AKI and characteristics of the study
participants. The frequency of AKI in hospitalized pa-
tients was 12%, 8.2% in young patients, and 14.8% in
elderly patients, respectively. The rate of AKI was near-
ly 2.5 times higher in elderly patients than in younger
patients. The proportion of patients with impaired kid-
ney function prior to the present hospitalization was
similar in both age groups (younger vs. elderly, 66%
vs.59 %, p=0,199). The rate of hypertension (HT) was
significantly higher in the elderly (younger vs. elderly,
45% vs. 81%, p<0.001), but there was no difference in
rates of diabetes mellitus (DM) and other comorbidi-
ties between the age groups. The mean serum creatinine
and urea levels at hospital admission were similar be-
tween the groups (see Table 1). The proportion of pa-
tients with stage 3 AKI was higher in younger patients.

Causes of AKI and their distribution between the
age groups. Although the most prevalent type of AKI
in patients admitted to the internal medicine clinic was
prerenal AKI, there were some differences in the dis-
tribution of the causes of AKI between the age groups.
Prerenal AKI due to absolute intravascular volume re-
duction was the most important cause in both groups.
Low cardiac output was the second most common
prerenal cause and was observed at a higher rate in el-
derly patients than in younger patients; however, the
difference was not significant. AKI due to renal causes
is more common in younger patients than in elderly
patients because of the higher incidence of vasculitis
and glomerulonephritis (GN) (Table 2). Kidney biop-
sies were performed in 21 patients (19 young and two
elderly).

Table 2
The causes of AKI in the study groups
All patients Patients aged <60 LTS P- value
Variables p_ = 8 oy aged >60 years
(n=454) years (n=127;8.2%) (1=327;14.8%)

AKI T, n (%)
AKI with no pre-existing CKD 278 (61) 84 (66) 194 (59)
AKI on CKD 176 (39) 43 (34) 133 (41) 0.199
Causes of AKI, n (%)
Prerenal 275 (61) 59 (46.5) 216 (66)
Renal 124 (27) 50 (39) 74 (23)
Postrenal 48 (10,5) 15 (12) 33 (10) 0.001
Undeterminate 7 (1.5) 3(2.5) 4 (1)
Prerenal causes, n (%) 59
Absolute intravascular volume 275 36 (62) 216

: 162 (59) 126 (58)
reduction
D'ecrea'se in cardlac 'output $1(29) 14 (23) 67 (31) 0.271
Sistemic vasodilatation 9 (15)

. 28 (10) 19 (9)
Autoregulation, glomerular 4(2) 0(0) 402)
filtration disruption, drugs
Renal causes, n (%) 124 50 74
Vasculitis 7 (6) 6 (12) 1(1.3)
Primary GN § 15 (12) 12 (24) 3(4) 0.001
ATNT+TID T T 102 (82) 32 (64) 70 (94.7) :
KDIGO* stages of AKI
Stage 1 172 (38%) 29 (22%) 143 (44%)
Stage 2 82 (18%) 23 (18%) 59 (18%) <0.001
Stage 3 200 (44%) 75 (60%) 125 (38%) ’
Abbreviations: 1AKI, Acute Kidney Disease; #CKD, Chronic Kidney Disease; §GN, Glomerulonephritis; ATN, Acute Tubular

Necrosis; T D, Tubulointestinal Disease; *KD GO, Kidney Disease Improving Global Outcomes.

Outcomes. The overall in-hospital mortality was
6,4% (29 deaths). Renal recovery rate, need for dialysis
at discharge, and in-hospital mortality were not signifi-

cantly different between the age groups. There was also
no difference in mortality rates between the age groups,
regardless of pre-existing renal dysfunction (Table 3).
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Table 3
The outcomes of the patients with AKI
Variable Overall (n=454) S(fli)i?;)s >60 (n=327) P-value

Dialysis at hospital stay n (%) 109 (24%) 40 (31.5%) 69 (21%) 0.027
Dialysis at discharge n (%) 46 (10%) 18 (14%) 28 (8.8%) 0.082
In-hospital mortality (n,%) 29 (6.4%) 7(5.5%) 22 (6.7%) 0.634
In-hospital mortality in pure AKIT 20 (7.7%) 4 (3%) 16 (4.8%) 0.302
(n,%)
In-hospital mortality in AKIton 9(2) 3(2.3) 6 (1.8) 0.690
CKD% (n,%)
Mortality according to AKIT causes 29 (6.4%) 7 (5.5) 22 (6.7)
Prerenal
Renal 13 (2.8) 0 13 (4)
Postrenal 16 (3.5) 7 (5.5) 9(2.7)

0 0 0 0.002
Recovery (all surviving patients) 425 120 305
1. Complete recovery
2. Progression 203 (48%) 49 (41%) 154 (50%) 0.073

222(52%) 71 (59%) 151 (50%)

Recovery in pure AKI¥ 258 * 80 178
1. Complete recovery 199 (77%) 49 (61%) 150 (84%) <0.001
2. Progression 59 (23%) 31 (39%) 28 (16%)
Recovery in AKIT on CKD#: 167* 40 127
1. Complete recovery 4 (2%) 0 4 (3%)
2. Progression 163 (98%) 40 (100%) 123 (97%) 0.256

Abbreviations: TAKI, Acute Kidney Disease; $CKD, Chronic Kidney Disease; * Recovery rates were calculated after excluding

patients who died.

Considering the AKI pathophysiology, the highest
mortality rate was observed in AKI patients with renal
origin (see Table 3). No younger patients with prerenal
AKI have died during hospitalization whereas in-hos-
pital mortality in the elderly group occurred mainly in
patients with prerenal AKI. Although the frequency of
dialysis during the hospital stay due to AKI was signifi-
cantly higher in young patients, there was no difference
in the need for dialysis at discharge. Complete renal
recovery was observed in 50 % of the elderly patients
and 41 % of the young patients. In addition, almost
all patients with CKD in various stages improved after
AKI, with progression of the CKD stage. However, in
the absence of pre-existing renal dysfunction, the rate
of complete recovery was significantly higher in the el-
derly (see Table 3).

Discussion. In this study, we aimed to determine
the demographic characteristics and clinical outcomes
of patients with AKI hospitalized in the internal medi-
cine department of a tertiary hospital and to compare
these results between elderly and younger patients. We
observed that the etiology and severity of AKI were dif-
ferent between younger and elderly hospitalized pa-
tients; however, there was no difference in AKI out-
comes, except for the frequency of dialysis during their
hospital stay.

The frequency of AKI among hospitalized pa-
tients varies from 11-34% [3, 5, 10]. In a meta-anal-
ysis that included 154 studies and >3.5 million pa-
tients, mostly from intensive care units, the incidence
of AKI according to the KDIGO definition was de-
tected as 22% [5]. In our study, the frequency of AKI
was observed to be 12.1 %, which is similar to current
literature data.

Data on the clinical/etiological characteristics of
AKI are inconsistent and should be interpreted with
caution. The heterogeneity among study findings
probably originates from differences in patients’ site
of admissions (clinic, intensive care unit, etc.) and
study designs. For example, some studies have clas-
sified AKI according to its underlying disease, while
others have classified AKI according to its patho-
physiology [3, 5, 7, 12-14]. Furthermore, since the
prerenal and renal causes of AKI could be observed
simultaneously in one patient, the etiology of AKI has
not always been clearly differentiated from each oth-
er. Consequently, while in some studies, renal causes
were found to be responsible for most AKI types in
hospitalized patients, especially in patients admitted
to the intensive care unit or after cardiac surgery, pre-
renal causes were identified as the most common type
of AKI in other studies [12-15].

28 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKUIN XYPHOA HEPPROAOTTT Ta Aianidy N23 (79) 2023



Ukrainian Journal of Nephrology and Dialysis, 3 (79)’2023

Original Papers

We found that prerenal etiologies were the most
important causes of AKI in all our patients, particularly
in elderly patients. In a study by Nash et al. including
hospitalized patients aged 20-80 years, the most com-
mon cause of renal failure was prerenal failure due to
decreased renal perfusion, which is similar to our results
[14]. However, the etiologies of AKI were not evaluated
separately according to the age groups of the patients in
this study. Studies investigating the causes of AKI in the
elderly have shown that prerenal AKI is the most com-
mon cause in this age group [13, 14]. Susceptibility to
prerenal AKI in the elderly has been explained by typi-
cal age-associated structural and functional changes in
the kidneys [16]. Intravascular volume depletion (es-
pecially due to dehydration caused by different condi-
tions) and a decrease in cardiac output were the major
causes of prerenal AKI in elderly patients in our study.
These results highlight the importance of precise vol-
ume management, especially in elderly patients with
reduced cardiac function.

The renal causes of AKI were found in 27% of all
patients. Renal AKI, including vasculitis and primary
GN, was significantly higher in the younger group than
in elderly patients. Our younger patients had more se-
vere AKI at advanced KDIGO stages, and the frequen-
cy of dialysis during hospitalization was higher than that
in elderly patients. Dialysis requirements during hospi-
tal stay were found to be similar between age groups in
some studies, whereas in other studies, younger patients
received dialysis more frequently during their hospital
stay [17, 18]. The AKI stage, pre-existing renal dys-
function, and burden of comorbidity have been impli-
cated as determining factors for dialysis [18]. In our
study, the creatinine level at hospital admission and
the frequency of pre-existing renal dysfunction and co-
morbidities, except for HT, were similar in each group.
Therefore, we concluded that an important factor de-
termining the frequency of dialysis in hospitalized pa-
tients was the etiology of AKI, regardless of age.

The postrenal causes (10.5%) were at a lower rate
compared with renal and prerenal causes of

AKI but in line with the literature data [19]. Al-
though elderly patients were expected to have an in-
creased rate of postrenal AKI owing to numerous uro-
logical problems, there was no age-related difference
in the rate of postrenal AKI between the groups. The
causes of postrenal renal failure are roughly divided into
two subgroups: mass compression due to malignancy,
and pure urological obstruction. We believe that the
presence of similar malignancy rates in both age groups
was associated with a similar rate of postrenal AKI
among all age groups. In addition, the evaluated data
reflected the internal medicine clinic profile of patients
who were not hospitalized for pure urological diseases.

Complete renal recovery after AKI is the primary
treatment strategy for this condition. A study including
data from nine regional central hospitals across China
showed that 40% of study patients had their creatinine
levels returned to baseline [3]. Likewise, Abebe et al.

showed that 53.2% of the study patients were discharged
with a kidney function back to baseline. However, pa-
tients with pre-existing CKD were excluded from this
study [15]. In our study, the frequency of complete re-
covery was evaluated separately in patients with normal
kidney function and those with pre-existing CKD. We
found that the frequency of complete recovery was 48%
in all patients. However, when patients were classified
according to the presence of underlying renal dysfunc-
tion, the rate of complete recovery was 77% in patients
with previously normal renal function, whereas this rate
decreased to 2% in patients with prior CKD.

In the current literature, there is still debate about
whether patient age affects renal outcomes of AKI [14,
20]. While some studies have reported a low frequency
of kidney function recovery after AKI in elderly pa-
tients, other studies have found no difference in renal
recovery status between age groups [20]. In a system-
atic review and meta-analysis of 17 studies, the fre-
quency of recovery of kidney function to baseline levels
was shown to be 31.3% in elderly patients and 26% in
younger patients (pooled relative risk, 1.28; 95% con-
fidence interval, 1.06 to 1.55; p < 0.05) [20]. Similarly,
Lee et al. showed that the recovery rate after AKI was
lower in elderly patients than in younger patients [21].
These authors concluded that there was a higher fre-
quency of recovery from AKI in younger people due to
fewer comorbidities and better renal function at admis-
sion [21]. In our study, we did not observe age-related
differences in the overall recovery rates. However, pa-
tients with pre-existing renal dysfunction had a higher
incidence of renal deterioration in the younger group
than in the older group. Since AKI due to renal causes
was more common and severe in young patients, we as-
sumed that renal function might show progression in
our young patients.

Pre-existing CKD is considered an important risk
factor for the development of AKI [7, 22]. Each epi-
sode of AKI may lead to the development of de novo
CKD or worsening of the underlying CKD [6, 22, 23].
In our study, we demonstrated that all patients with
pre-existing CKD, regardless of age, had progressive
deterioration of renal function after an episode of AKI.
Therefore, we deemed that it is important to prevent
AKI in patients with CKD of all ages.

Mortality from AKI has been observed to vary in
different studies from 6-60% [1-3, 5, 23-26]. Studies
have shown that age is the most important determinant
of mortality in AKI [13, 14, 17, 27]. Contrary to the
expectation of higher mortality in elderly patients with
AKI, we did not find an increase in in-hospital mor-
tality. The fact that most elderly patients had prerenal
AKI, less severe AKI, and comorbidity rates almost
equal to those of younger patients may be the most rea-
sonable explanation for this discrepancy with the litera-
ture. However, similar to our results, some recent stud-
ies have emphasized that patient age is not important
in determining AKI mortality [11, 14, 28, 29]. Given
that the in-hospital mortality rate during AKI in elderly
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patients was most likely similar to that in younger pa-
tients, it might also be argued that there may be an im-
provement in the current medical interventions for AKI
in elderly patients.

Limitations. The study was conducted at a single
medical center; therefore, the results cannot be gener-
alized. Owing to the retrospective nature of the study,
urine volume records were not available for all patients,
which may have caused an underestimation of AKI in
patients. Since patients were selected through admin-
istrative coding, mismatching in diagnosis might also
cause an underestimation of AKI. Because of the lack
of long-term follow-up, there might have also been a
dialysis dependence misclassification at discharge since
the need for dialysis could ended during the long-term
follow-up.

Conclusions. In conclusion, AKI remains an im-
portant issue in hospitalized patients of all age groups.
Our study adds to the current body of evidence that de-
spite the heterogeneity of AKI and the variability of its
causes, there were similar outcomes between elderly and
younger populations in terms of early outcomes. How-
ever, it is assumed that there was an improvement in the
renal outcomes and mortality rates associated with AKI
in elderly patients. We deemed that the most important
determinant of AKI-related renal outcomes, regardless
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Abstract. Chronic Kidney Disease (CKD) is closely associated with hyperuricemia.
Elevated urate levels and hyperuricemia are common in patients with impaired renal
Sfunction. Kidney replacement therapies, such as hemodialysis and kidney transplantation,
are conventional treatment strategies for end-stage kidney disease (ESKD). The present
study aimed to determine the prevalence of hyperuricemia and investigate its correlation
with demographic characteristics, clinical comorbidities, and biochemical parameters in
patients undergoing hemodialysis.

Method. In this retrospective study, we assessed the prevalence of hyperuricemia in 102
hemodialysis patients at the Nephrology and Dialysis Department of Basra Teaching
Hospital in Basra, Iraq. We recorded demographic characteristics, such as age and
gender, and examined whether there was any correlation with hyperuricemia. Additionally,
we assessed the association of hyperuricemia with clinical comorbidities like diabetes and
cardiovascular diseases in these patients. Clinical chemistry and electrolyte parameters
were analyzed using a high-performance serum work area platform, COBAS C 111.
Results. Among all the assessed biochemical parameters, magnesium showed a significant
association with hyperuricemia in patients undergoing hemodialysis. We also found a
statistically significant association between hyperuricemia and cardiovascular diseases in
these patients. These findings underscore the significance of hyperuricemia as both a risk
Sactor and a potential target for therapeutic interventions in managing these comorbidities.
Conclusion. This study highlights the importance of monitoring uric acid levels in patients
undergoing hemodialysis to gain a more comprehensive understanding of their health, from
the cellular to the organ level.

Key words: hyperuricemia, hemodialysis, CKD, hypomagnesemia.

Conflict of interest. The authors declare no conflict of interest.
© M.Y.N. Al Atbee, I.E. Hassan, H.N. Mnahi, H.A. Nassir, A.A. Yahya, Z.M. Abdulbari, 2023.

Correspondence should be addressed to Mohammed Younus Naji Al Atbee:
mohammed.naji@uobasrah.edu.iq

(2D ev-sn |

32

OpUriHOABHI HOYKOBI POBOTU YKPAIHCbKUIN XYPHOA HEPPROAOTTT Ta Aianidy N23 (79) 2023


mailto:mohammed.naji@uobasrah.edu.iq
mailto:zubliliya7%40gmail.com%20?subject=
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
https://orcid.org/0000-0002-8568-1567
https://orcid.org/0000-0002-4474-7937
https://orcid.org/0000-0002-4277-3381
https://orcid.org/0000-0001-6369-452X
https://orcid.org/0000-0003-0083-653X
https://orcid.org/0000-0001-6551-4035
doi:%2010.31450/ukrjnd.3(79).2023.05
https://en.med.uobasrah.edu.iq/
https://www.bsmu.edu.ua/en/general-information/about-bsmu/

Ukrainian Journal of Nephrology and Dialysis, 3 (79)’2023

Original Papers

© A At6i M. M. H., Xacan 1. E., Muaxi X. H., Hacip X. A., SIxbs1 A. A., A6nyi6api 3.M., 2023

YK 616.61-085.38-073.27:616.633.857.5]-08

M.J1.H. Anb A16i, I.E. Xacan, X.H. Muaxi, X.A. Hacip, A.A. SIxbs, 3.M. A6ay16api

ITommpeHnicTh rinepypukemMii cepes XBOpUX, fAKi JIKYIOThCSI METOIOM
reMoaiajisy: maxia 10 po3yMiHHsA (DAKTOPIB PU3MKY

Meanunuii Konemax YHiBepcurety bacpu, Ipak

Pestome. Xporiuna xeopoba nupox (XXH) snaunoro miporo noe ’a3ana 3 einepypuxemicio. Iliosuuena konyenmpa-
yis ypamie i einepypukemis NOWUpeHi y nayicnmie 3 nopyuieHHam Qynkuii Hupoxk Memoro yboeo docaiddicens 6y10 6u-
SHA4YUMuU nowupeHicms 2inepypuiemii ma docaioumu ii Kopeasayiro 3 demoepagiuHuUMu XapaKmepucmukamu, CynymHimu
3aX60PIOBAHHAMU Ma OIOXIMIYHUMU NOKA3HUKAMU Y XGOPUX, AKI NIKYHOMbCI MEMOOOM eeModianizy.

Memoou. Y yvomy pempocnexmusnomy docaiodxiceri suznauasu nowupenicms einepypukemii y 102 nayienmis,
AKi aiKysanucsy memodom eemodianizy y eiodinenni negpponoeii ma dianizy nasuanvhoi rikapui bacpu, bacpa, Ipak. Jle-
Moepaghiuni ma KAiHiYHI XapaKkmepucmuku Yux NayicHmie maxkoic OyiHI08aNlU 3AAeHCHO GI0 HAABHOCMI 2inepypuKemii.

Pezyavmamu. Bcmanogneno cmamucmu4to 3HAUYUY Acouiayito Mixc KOHUeHmMpauiamu MaeHito ma ce4080i Kuc-
aomu Kkpogi. Taxkoxc cnocmepieagcs cmMamucmu4HO 3HAYYWULL 36 930K MidC 2inepypukemiero ma cepueso-cyOuHHUMU
3aX60PIOBAHHAMU Y NAYIEHMIB, AKI AIKYBANUCH MEMOOOM 2eM00iani3y.

Bucnoesok. Lle docaidxcenns nidkpecaioe 8axicaugicms MOHIMOPUH2Y KOHUEHmMpAayii ce4o80i Kuciomu Kpoeiy na-
yicHmie Ha 2emodianizi 045 Oinbul NOBHOCO 02450y CIMAHY nAuieHma 8i0 KAIMUHHO20 00 OP2AHHO20 PIGHSL.

KmouoBi cinoBa: cinepypuxemis, eemodianiz, XXH, einomaeniemis

Introduction. Uric acid (UA) is a sparingly soluble,
weak acidic metabolite of purine metabolism. Due to its
high dissociation constant and weak acidic properties,
UA circulates predominantly as urate (a monovalent
sodium salt) in the plasma at the physiologic pH of 7.4.
Urate production depends on the balance between pu-
rine ingestion, de novo synthesis in the cells, recycling,
and the enzymatic conversion of xanthine by xanthine
oxidase in purine metabolism [1].

The evolutionary loss of the uricase enzyme in hu-
mans restricts the conversion of urea to the more water-
soluble allantoin, which is easily disposed of through
urine. As a result, UA becomes the end product of pu-
rine metabolism occurring in the liver, intestines, and
vascular endothelium, resulting in higher UA levels in
humans than in other mammals. Though UA is routine-
ly disposed of through the kidneys (65-75%) and intes-
tines (25-35%), the kidneys reabsorb almost 90% of it
[2]. The loss of the uricase enzyme, reabsorption, and
excess consumption of high-purine foods all act in con-
cert to induce hyperuricemia. Several factors, including
age and gender, influence the reference range for nor-
mal or high UA levels in the blood plasma of humans.
UA levels of 6.0 mg/dL in women and 7.0 mg/dL in
men are conventionally considered hyperuricemic [3].
Though the role of diet in elevating UA levels has not
yet been fully elucidated, the consumption of fructose-
rich industrialized food, high-purine foods, and high
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alcohol consumption have all been implicated in effec-
tively increasing the UA levels in circulation.
Prolonged malfunctioning or failure of the kid-
neys to eliminate waste products and electrolytes from
the blood and regulate the body’s fluid and pH balance
are manifestations of acute or chronic renal failure [4].
High urate levels have been observed to be prevalent in
Chronic Kidney Disease (CKD), with almost 90% of
impaired renal function patients afflicted with hyper-
uricemia [5]. Urinary protein excretion levels and es-
timated glomerular filtration rate (¢GFR) are used to
determine the five stages of CKD (Stages 1-5), the fi-
nal being End Stage Kidney Disease (ESKD) [6]. The
onset of ESKD indicates a reduction in renal function
to only 10- 15% of its normal capacity. A complicated
interaction of several classic and nontraditional risk
factors characterizes end-stage kidney disease (ESKD).
Around 70% of patients with stage 4 or 5 CKD have
hyperuricemia, which is significantly more common in
patients with progressing disease conditions [7, 8].
About 60% of people afflicted with CKD develop
hyperuricemia, while 25% develop gout [9]. However,
treating hyperuricemia as an etiological agent of renal
and metabolic complications is still contested. Exten-
sive clinical trials are required to determine the effec-
tiveness of lowering uric acid levels in hyperuricemic
patients with renal and cardiometabolic complications.
Several studies have highlighted the prevalence
and significance of electrolyte abnormalities in patients
with CKD undergoing treatment [10-13]. Hyperna-
tremia and hypokalemia were found to be strongly as-
sociated with the prevalence of hyperuricemia in CKD
patients, regardless of their glomerular filtration rate
(GFR) [14]. Hypercalcemia was also prevalent in pre-
dialysis CKD patients with mineral and bone disorders
(MBD) [15]. Serum potassium level aberrations have
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been linked to adverse outcomes, including cardiovas-
cular disease, increased mortality risk, and hospitaliza-
tion in CKD patients [16]. The role of magnesium (Mg)
as a risk factor in cardiovascular diseases and mortal-
ity in CKD patients has been extensively studied, with
both hypermagnesemia and hypomagnesemia being ob-
served in dialysis patients [17]. Increased magnesium
intake has shown potential in preventing hyperuricemia
[18]. Additionally, interactions between serum elec-
trolyte levels, such as phosphate and magnesium, have
been implicated in CKD progression [19].

The healthcare costs and financial burden as-
sociated with CKD are immense and unsustainable,
even in advanced Western nations [20]. Along with
the growing global prevalence of CKD, the escalat-
ing rates of cardiovascular disease-associated mortal-
ity and morbidity, which often culminate in expensive
kidney transplantation or dialysis, have significantly
aggravated the disease burden worldwide. According
to a 2013 survey, chronic renal disease is less prevalent
(6.8%) in the province of Basrah than in West Malay-
sia (9.07%) [21].

Currently, the conventional interventions for treat-
ing ESKD are renal replacement therapy (dialysis and
renal transplantation) and maintenance hemodialysis
(HD). Physicians must now consider alternative treat-
ment strategies and explore drugs in addition to con-
ventional treatments to manage the manifold adverse
effects and reduce disease burden effectively.

This retrospective study determines the prevalence
of hyperuricemia in patients undergoing hemodialysis.
It explores the significant correlations of hyperuricemia
with other co-morbidities in these patients. In doing so,
the study aims to emphasize the role of hyperuricemia
as a remedial risk factor in progressing renal and co-
existent cardiometabolic diseases.

Methods. Study Design. This is a retrospective
study undertaken to determine the prevalence of hyper-
uricemia among patients undergoing hemodialysis at
the Nephrology and Dialysis Department of the Basra
Teaching Hospital, Basra, Iraq. Along with ethical ap-
provals from the University of Basrah, College of Medi-
cine, while conducting the study, informed consent was
obtained from the 102 participating patients.

Participant details. The study enlisted 102 pa-
tients, 55 males, and 47 females, undergoing hemodi-
alysis and examined the prevalence and effects of hy-
peruricemia in them. The cohort included patients aged

11 to 86 years and was divided into three age groups,
each spanning 25 years, viz., 11-36, 36-61, and 61-
86 years. The recruited patients were further grouped
based on their diagnosis of hyperuricemia into groups
referred to as ‘hemodialysis’ and ‘normal uric acid.’
The correlations between hyperuricemia and underly-
ing co-morbidities, such as hypertension and cardio-
vascular diseases, were determined by comparing their
individual and combined prevalences in the recruited
hemodialysis patients.

Selection Criteria. Patients undergoing hemodi-
alysis were included in the study all patients from 11
years to 86 years underwent hemodialysis for more than
6 months on B Braun Dialog plus machine with a high
flux hemodialyzer.

Sample collection and preparation. A gel and clot
activator tube was availed for collecting specimens and
preparing samples. Following collection, the blood
samples were allowed to clot at room temperature for
10 minutes. The clotted blood was centrifuged at 3000-
4000 rpm for 10 minutes, and the supernatant was col-
lected without sediment. The COBAS C 111 random
access analyzer, manufactured by Roche, Germany,
was employed to evaluate the electrolyte parameters
and clinical chemistry of the serum obtained after the
centrifugation. The following COBAS C 111 analyzer
kit was used- PHO$2, CREJ2, ALT, AST, MG-2,
CA2, BILT3. The automated serum work area platform
provides precise results within 15 minutes of loading
samples.

Statistical analysis. The statistical analyses were
conducted using the Statistical Package for Social Sci-
ences (SPSS) 21. All obtained data were summarized
and analyzed through descriptive statistics compris-
ing means, standard deviations, proportions, and cor-
relation calculations. The categorical variables were
compared using the Pearson chi-square ( 2) test. Cox
analysis was used to determine the risk of patients’ age,
gender, and comorbid conditions on hyperuricemia
by hazard ratio and 95% confidence interval. Pearson
correlation and two-tailed significance tests were con-
ducted to determine the correlations between the lev-
els of electrolytes and other serum constituents of the
patients. The P-value <0.05 was considered statistically
significant.

Results. The study population comprised 102 pa-
tients undergoing hemodialysis whose demographics
have been provided in Table 1.

Table 1
Prevalence of hyperuricemia in the study cohort stratified by age and gender
Variables | Hyperuricemia Normal uric acid
p-value
n (%)

Age (yrs.) 11-36 11 (10.9) 7 (6.9)
36-61 37 (36.6) 25 (24.8) 0.982

61-86 13 (12.9) 9(7.9)
Gender Male 35 (34.3) 20 (19.6) 0.523

Female 27 (26.5) 20 (19.6) '
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The recruited patients ranged from 11 to 86 years
of age and were categorized into three age- groups: 11-
36, 36-61, and 61-86 years (see Table 1). No statisti-
cally significant differences were (p=0.982) observed in
the distribution of patients among the three age groups
of either the hyperuricemic patients or those with nor-
mal UA levels. Corresponding to previous reports [22],
this study also recorded higher incidences of hyperuri-
cemia in males (35, 34.3%) compared to females (27,
26.5%). However, our study’s male predominance was
not statistically significant (p=0.523).

However, it was interesting to note that the mid-
dle-aged group, aged 36-61 years and undergoing he-
modialysis, had the highest number of hyperuricemic

and normal UA-level patients. Thirty-seven of the 61
hyperuricemic hemodialysis patients and 25 of the 40
normal UA patients were middle-aged, corresponding
to 36.6 and 24.8% of the total patients, respectively.

Hyperuricemia is often concomitant with chronic
conditions such as diabetes, cancer, hypertension,
and cardiovascular diseases. Underlying conditions
of hypertension, hyperglycemia, and cardiovascular
diseases were identified in the hemodialysis patients
recruited for this study. Table 2 represents the correla-
tions between hyperuricemia and clinical co-morbidi-
ties with age and gender of patients. Hypertension was
the most prevalent co-morbidity, followed by hyper-
glycemia.

Table 2
Comorbidities and hyperuricemia in the study cohort
. Hyperuricemia | Normal uric acid | Hazard ratio 95%CI p-value
Variables
M=SD /n (%)
Age 51.42+7.85 49.6518.69 1.133 0.92—-1.98 0.888
Gender (M:F) 1.3:1 1:1 1.045 0.88 —1.77 0.867
Hypertension (HT) 43 (42.2) 30 (29.4) 3.433 -5.43-179 0.966
Hyperglycemia 23 (22.5) 13 (12.7) 2.8 -6.1 —8.14 0.965
Cardiovascular diseases 18 (17.6) 3(2.9) 0.687 0.87 —1.11 0.042

However, no statistically significant correlation be-
tween age (HR: 1.133, 95%CI: 0.92 — 1.98, p=0.888),
gender (HR: 1.045, 95%CI: 0.88 — 1.77, p=0.867), HT
(HR: 3.433,95%CI: -5.43 — 7.9, p=0.966) and hypergly-
cemia (HR: 2.8, 95%CI: -6.1 — 8.14, p=0.965) and hy-
peruricemia could be deduced. In contrast, cardiovascular

diseases, the least prevalent co-morbidity observed in the
study population, showed a distinct correlation with hy-
peruricemia (HR: 0.687, 95%CI: 0.87 — 1.11, p=0.042).
The levels of the serum’s various constituents in hy-
peruricemic patients and those with normal UA levels
were compared to detect significant differences (Table 3).

Table 3
Blood biochemical data of the study cohort stratified by the presence of hyperuricemia
Items, n (%) Hyperuricemia Normal uric acid p-value

Positive HCV 11 (10.8) 10 (9.8) 0.376
Positive HBV 1(0.98) - -

Secondary hyperparathyroidism 44 (43.6) 33 (32.7) 0.467
Vit D deficiency 49 (48.0) 29 (28.4) 0.448
Hypocalcemia 25 (24.5) 15 (14.7) 0.598
Raised AST 5(4.9) 3(2.9) 0.270
Raised TSB 5(4.9) 2(2.0) 0.742
Raised ALT 5(4.9) 2 (2.0) 0.495
Hypomagnesemia 14 (13.7) 6(5.9) 0.005
Hyperphosphatemia 48 (47.0) 27 (26.5) 0.463
Hyponatremia 16 (15.7) 9 (8.8) 0.893
Hyperkalemia 26 (25.5) 12 (11.8) 0.467
Metabolic acidosis 26 (25.5) 19 (18.6) 0.581
Hyperchloremia 14 (13.7) 12 (11.8) 0.392
Leukocytosis 6(5.9) 5(4.9) 0.310
Raised Ferritin (male) 2 (3.6) 1(1.8) 0.532
Raised Ferritin (female) 4 (8.5) 4 (8.5) -

Anemia 61 (59.8) 39 (38.2) 0.633

Abbreviations: AST, aspartate aminotransferase; ALT, alanine transaminase; HBYV, hepatitis B virus; HCV, hepatitis C virus; TSB,

total serum bilirubin.
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The analysis evaluated electrolyte levels (Ca2+,
Mg2+, Na+, K+, Cl-, PO43-), metabolic acidosis
(raised blood pH), leukocytosis, and anemia. The pa-
tients’ renal damage was assessed through their second-
ary hyperparathyroidism and Vitamin D deficiency lev-
els. Raised aspartate aminotransferase (AST), alanine
transaminase (ALT), and total serum bilirubin (TSB)
levels and detection of pathogenic etiology (Posi-
tive HCV and HBV) indicated potential liver dam-
age. Raised ferritin protein levels were also assessed
separately for males and females. None of the variables
except magnesium displayed any significant associa-
tion with elevated UA levels. Lower magnesium levels
(hypomagnesemia) were observed to be significantly
more prevalent in hyperuricemic hemodialysis patients
(13.7%) as compared to those with normal UA levels
(5.9%) (p=0.005).

Discussion. The study population consisted of 102
patients undergoing hemodialysis, ranging from 11 to
86 years old, categorized into three age groups. There
were no significant differences in the distribution of
patients among the age groups or in the gender ratio.
The middle-aged group (36-61 years) had the highest
number of both hyperuricemic and normal uric acid
level patients. Cardiovascular diseases showed a signifi-
cant association with hyperuricemia. In terms of serum
chemistry, lower magnesium levels were significantly
more common in hyperuricemic patients compared to
those with normal uric acid levels. Other variables did
not show a significant association with elevated uric
acid levels.

Multiple studies have suggested that elevated levels
of uric acid can contribute to the development of vari-
ous chronic diseases, including diabetes, hypertension,
metabolic syndrome, non-alcoholic fatty liver disease,
and chronic kidney disease (CKD) [23]. In a study
conducted by Barman et al., a multivariate logistic re-
gression analysis revealed an independent association
between hyperuricemia and CKD, and it was observed
that males had a higher prevalence of hyperuricemia
compared to females in the adult population of Ban-
gladesh [24]. Similar results were found in the current
study where the male-to-female ratio of hyperuricemia
prevalence in hemodialysis patients is 1.3, which im-
plies a higher incidence of hyperuricemia among men
than women.

Elevated UA levels have been linked to hyperten-
sion, a major risk factor for cardiovascular diseases [25].
Impaired nitric oxide bioavailability, oxidative stress,
renin-angiotensin system activation, and inflammation
are implicated in the development of hypertension due
to hyperuricemia. In hemodialytic patients, the coex-
istence of hypertension and hyperuricemia exacerbates
vascular dysfunction, reduces blood flow, and increases
peripheral vascular resistance [26]. These detrimental
effects further compromise cardiovascular health and
dialysis adequacy. Managing UA levels through lifestyle
changes and pharmacological interventions may hold
promise for mitigating the adverse effects associated

with hyperuricemia and hypertension in this popula-
tion. However, in the current study, no significant cor-
relation between hypertension and hyperuricemia was
found in the hemodialysis patients.

Cardiovascular diseases, especially myocardial
infarction (heart attack), are highly prevalent among
end-stage kidney disease (ESKD) patients with hyper-
uricemia who undergo regular hemodialysis sessions
[27]. This population is particularly vulnerable to car-
diovascular complications due to the combined effects
of hyperuricemia, impaired kidney function, and the
stress placed on the cardiovascular system during di-
alysis treatment. Therefore, effective management of
hyperuricemia and comprehensive cardiovascular care
is essential in reducing the incidence and severity of
cardiovascular events in this high-risk population. The
current results show a significant association of cardio-
vascular diseases with hyperuricemia in hemodialysis
patients.

The abnormal renal function observed in hemodi-
alysis patients with hyperuricemia disrupts the body’s
electrolyte balance, leading to various morbidities such
as hyperphosphatemia and hyperkalemia [7]. Further-
more, there is a growing body of evidence from observa-
tional studies in CKD and ESKD indicating an associa-
tion between hypomagnesemia and cardiovascular dis-
ease and mortality [28]. Despite these associations, the
specific mechanisms underlying these relationships have
not been fully elucidated. Further research is needed to
comprehensively understand the underlying mecha-
nisms by which these electrolyte imbalances, particular-
ly hypomagnesemia, contribute to the development and
progression of cardiovascular disease in patients with
hyperuricemia and impaired renal function.

The current study showed a statistically significant
association between hypomagnesemia and hyperurice-
mia in the recruited hemodialysis patients. The devel-
opment of hypomagnesemia in patients with CKD and
ESKD may be attributed to the use of certain drugs, in-
cluding diuretics, calcineurin inhibitors, proton pump
inhibitors, and epidermal growth factor inhibitors [29].
Recently, a published protocol outlines a randomized,
double-blinded, care-controlled trial aimed at deter-
mining the safety and feasibility of gradually increas-
ing magnesium concentrations in hemodialysis-treated
patients [30]. However, to comprehensively investigate
the effects of magnesium levels in CKD patients and
assess its potential as a therapeutic tool for regulating
hyperuricemia, further studies, including randomized
controlled trials, are warranted. Such studies would
contribute to our understanding of the optimal manage-
ment of magnesium levels and its potential benefits in
the treatment of hyperuricemia in CKD patients.

Limitations. This study has several limitations.
The sample size was relatively small with only 102 he-
modialysis patients, which may limit the generalizabil-
ity of the findings. In addition, being a single-center
study, the results may not fully represent the broader
population. The cross-sectional design of the study re-
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stricted the ability to establish causal relationships. The
lack of longitudinal data and the absence of a control
group further limit the study’s ability to track long-term
outcomes and make robust comparisons. These limita-
tions highlight the need for larger, multicenter studies
with longitudinal designs and comprehensive analyses
to further understand the associations between hyper-
uricemia, clinical co-morbidities, and potential inter-
ventions in CKD patients.

Conclusion. Despite being a well-established prog-
nostic marker of CKD and renal disorders, the imple-
mentation of urate-lowering therapy for impeding renal
degeneration in CKD patients is still disputed. Males
and middle-aged individuals (36-61 years) are more
predisposed toward developing hyperuricemia. More-
over, clinical co-morbidities, such as hypertension,
diabetes mellitus, cardiovascular diseases, hypomagne-
semia, and hyperphosphatemia, significantly correlate
with hyperuricemia. Though hyperuricemia is still a
debatable etiologic agent of renal diseases, CKD, and
underlying cardiometabolic disorders, its association
with these co-morbidities is undeniable. We suggest a
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Abstract. Low sleep quality is a prevalent health issue among patients undergoing kidney
replacement therapy. Our objective was to assess and compare sleep quality between patients
undergoing hemodialysis (HD) and kidney transplant recipients.

Methods. This observational, cross-sectional study recorded socio-demographic data and
medical histories. The study comprised two groups: patients undergoing HD for at least one
year and kidney transplant recipients with a successful renal transplant over six months.
Each participant completed the Pittsburgh Sleep Quality Index (PSQI).

Results. The study encompassed 56 HD patients and 35 age and gender-matched renal
transplant recipients. The mean age of the entire study population was 47.97+12.92 years
(ranging from 23 to 77), with 49 (53.8%) being males. PSQI scores were >5 in 57 patients,
including 21 transplant recipients and 36 undergoing HD patients. PSQI results exhibited
no significant difference between the transplant and HD groups. The mean sleep quality
score was 5.69x2.95 in the transplant group and 5.72+3.29 in the HD group, with no
statistically significant difference.

Conclusions. PSQI scores were similar in patients undergoing HD and transplant recipients
with well-preserved renal functions. Identifying low sleep quality is essential for enhancing
the overall quality of life.

Key words: hemodialysis, kidney transplant recipients, sleep quality.
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I1opiBHAHHS SIKOCTI CHY y NALIEHTIB, [Ki JIKYIOTbCA METOAOM reMoaiajidy
TA PENMIIEHTIB HUPKOBOr0 TPAHCILIAHTATY

'VuiBepcuter Meanunux Hayk, Kapranscbka micbka jikapHa im. Jliordi Kupnapa, Ctam6ys, TypeuunHa

2YHiBepcUTET MEIUYHUX HAYK, HaBYaibHa JikapHa Canuakrerne Inxan Bapank, Ctam6yi, TypeuunHa

Pe3tome. Husvka sikicms cHy € nouwuperoio npooiemor ceped nayieHmie, ki AiKyHmbCs HUKPOGOIO 3aMICHOI0
mepaniero. Memoro Hauioeo docaioxcenHs: 610 OyiHUMU MA NOPIBHAMU SKICMb CHY ceped nayicHmie, ki AIKYHOmMbCs
memodom eymodianizy (I1]) ma peyunienmis HUPKOB0O20 MPAHCHAGHMAM)Y.

Memoou. Lle o6cepsauiiine o0HOMOMeHMHe D0CAIONCEHHS OYIHI08AN0 coyiodemoepaiuni ma meduyHi dani 060X
2pyn nauienmies: nauicumis, aki aikysaaucs I/l npomseom woHaiimerute 00H020 POKY, ma peuunicHmie HUPK08020 MpaH-
CNAGHMAamY, sKi YCRiWHO nepeHecau mpaHcnAGHMAayio HUpKU noHad uicme micayie momy. Kodcen yuacnuk 3anoeniosas
onumyeanvHuk skocmi cHy (Pittsburgh Sleep Quality Index, PSQI).

Pesynomamu. Jocaioncenns exarouano 56 I/l nayicumie ma 35 nayienmie 3 mpancnianmo8aHor HUPKOI0, CHi6-
cmaenenux 3a eikom ma cmammio. Cepeoniii ik écie koeopmu cmanosus 47,97+12,92 pokis, 3 sxux 6y10 49 (53,8%)
yonogixie. PSQI>5 6anie 6yno eusnauenoy 57 nayienmis, éxaouarouu 21 peyunieHma HUpK08020 mpaHcnAaHmamy ma
36 I'/l nayienmis. Pezyabmamu PSQI ne npodemoncmpysanu cmamucmu4Ho 3HA4yuoi pisHuyi misxce 00caioncyeanumu
epynamu. Cepedus oyinka skocmi chy cmanosuaa 5,69 * 2,95 6anig y epyni nayienmie 3 mpancniaHmo8aHor HUPKOIo i

5,72 £ 3,29 6anie y epyni I'/] nayienmis.

Bucnosku. Sxicmo cny xeopux, siki aikyromocs memodom I/l ma nayienmie 3 mpaHcnaaHmo8anoo HUPKoOo ma
30epexceHor0 QYHKUIE HUPOK 0yaa cxodicoro. Buseienns nusvkoi sxkocmi cHy € HeoOXiOHUM 045 NOAINUEHHS 3A2aAbHOT

AKOCMI JICUumms.

KimouoBi ciioBa: eemodianis, odepacysaui mpancnianmosanux HUpoK, SKicmo CHy.

Introduction. End-stage kidney disease is a major
worldwide health problem and has profound effects on
the routine lives of patients. It is characterized by the ir-
reversible loss of endogenous renal functions and has to
be treated with any form of kidney replacement therapy
(KRT) [1].

Sleep is a basic physical and psychological need.
Sleep quality is among the most frequent predictors of
mental and physical well-being. Sleep-related com-
plaints are common conditions deteriorating the qual-
ity of life in KRT patients, and a substantial part of the
daytime symptoms may be attributed to concomitant
sleep problems [1]. Sleep disorders are reported to be
highly prevalent problems in KRT patients (20—83%)
[2, 3] and poor sleep quality may have negative effects
on physical well-being.

The most widely used KRT is hemodialysis (HD).
Previous studies have stated that sleep quality is dis-
turbed in many undergoing HD patients [4, 5].

Elif Torun Parmaksiz
dreliftorun@yahoo.com

Renal transplantation is accepted as the best treat-
ment of choice in KRT [6]. Patients treated with either
modality have to experience significant lifestyle chang-
es that seriously affect their physical or psychological
well-being. Health-related quality of life has been re-
ported to be highly affected [7]. Socio-demographic
characteristics, presence of comorbidities, duration of
the KRT, dialysis, or underlying psychological prob-
lems may be associated with quality of life [8, 9]. The
quality of life has been reported to improve in patients
after kidney transplantation compared to those on di-
alysis [10]. The kidney functions are replaced in both
of the therapies, however, the substantial psychological
burden of the disease persists [7].

The present study aimed to evaluate the symptoms
of sleep disturbances in patients treated with HD and
renal transplant recipients and to compare sleep qual-
ity in these two groups matched for age, gender, and
comorbidities.

Methods. Study design and population. This ob-
servational, cross-sectional study included patients
undergoing HD and renal transplant recipients. The
data were collected from adult patients (>18 years of
age) followed up in the Nephrology department in our
hospital. The patients with previous diagnoses of men-
tal and psychological diseases, neurological impair-
ment, and cognitive dysfunction, patients taking sleep

40 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKUIN XYPHOA HEPPROAOTTT Ta Aianidy N23 (79) 2023


mailto:dreliftorun@yahoo.com

Ukrainian Journal of Nephrology and Dialysis, 3 (79)’2023

Original Papers

medication, and those who were unable to finish the
questionnaire were not included in the study. The HD
group consisted of subjects who had been on the HD
treatment for at least one year period. The transplan-

tation group included kidney recipients who received
a successful renal transplant over six months. The
patients with rejection were excluded from the study
group (Fig. 1).

KRT patients

Exclusion criteria:
mental and psychological diseases

neurological and cognitive
impairment

taking sleep medication

being unable to finish the
guestionnaire

The HD group

Exclusion criteria:

HD less than
1 year

Exclusion criteria:

¢ Transplantation

The transplantation
group

in last 6 months
Rejection

Fig. 1. The flow diagram of the study population.

All participants provided informed consent, and
the study received approval from the local ethics com-
mittee under reference number 2021/514/208/2, dated
May 25, 2021.

Study instruments. The inquiries have been indi-
vidually explained to the patients. All participants were
interviewed by the same clinician on socio-demograph-
ic characteristics, education, employment, and family
status, and the data were recorded. The etiology of the
KRT and medications were obtained from the medical
history.

Each participant was delivered the Pittsburgh
Sleep Quality Index (PSQI) [11]. Turkish version of
PSQI was used to assess sleep quality [12]. PSQI is a
self-reported questionnaire designed to measure sleep
disturbances and sleep habits over one month. It con-
sists of 19 items rated on a 5-point Likert scale. A to-
tal score equal to or more than 5 indicates poor sleep
quality.

Statistical Analysis. The socio-demographic char-
acteristics were evaluated by descriptive statistics. Con-
tinuous data were expressed as mean and standard de-
viation (M £ SD). Sleep disturbances were expressed
regarding mean scores of PSQI. The statistical analyses
were conducted using Statistical Package for the Social
Sciences (SPSS) (version 19), and p-values less than
0.05 were considered statistically significant.

Results. A total of 91 patients participated in the
study, comprising 56 patients undergoing HD and 35
kidney transplant recipients. The mean age of the entire
study population was 47.97£12.92 years, ranging from
23 to 77, with 49 (53.8%) being male. In the transplant
group, the mean age was 44.80£12.21, while in the HD
group, it was 49.95+13.06 (p=0.06). There were 20
male cases (57%) in the transplant group and 29 cases
(52%) in the HD group.

Table 1 displays the PSQI results for the total study
population and the two patient groups.
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Table 1
Pittsburgh Sleep Quality Index in the study population
All participants Rrssplagiation HD Group P-value
Group
Pittsburgh Sleep Quality Index 5.78%3.14 5.691+2.95 5.724+3.29 0.81
1 Subjective sleep quality 1.11+0.84 1.20£0.93 1.05+0.80 0.44
2 Sleep latency 1.45+0.98 1.51£1.01 1.411+0.96 0.63
3 Sleep duration 0.6310.93 0.4610.81 0.7310.99 0.15
4 Habitual sleep efficiency 0.3140.69 0.2310.54 0.36+0.78 0.35
5 Sleep disturbances 1.4540.62 1.4340.60 1.4610.63 0.78
6 Use of sleep medication 0.14%0.56 0.17£0.70 0.13+0.47 0.73
7 Daytime dysfunction 0.66+0.80 0.69+0.79 0.6410.81 0.80

The results indicate no significant differences
in sleep quality among transplant and HD patients in
terms of subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbanc-
es, use of sleep medication, and daytime dysfunction.
PSQI scores were >5 in 57 patients; 21 were transplant
recipients, and 36 were undergoing HD patients, mean-
ing that 60% of transplant recipients and 64% of HD
patients had poor sleep quality.

In the HD group, 13 participants (23.3%) reported
fairly or very bad subjective sleep quality, compared
to 25.7% (n=9) in the transplant group. Sleep latency
was normal in 19.6% (n=11) of HD patients and 14.3%
(n=5) of transplant recipients. Sleep duration was equal
to or less than 7 hours/night in 42.9% (n=24) of HD
patients and 28.6% (n=10) of transplant recipients.
Thirteen (23.2%) of HD patients and 6 (17%) of trans-
plant recipients had sleep efficiency less than 85%. One
participant in each group reported undisturbed sleep.
The majority of participants did not use sleep medi-
cations (91% of HD patients and 94.3% of transplant
recipients). Thirty-one HD patients (55.4%) and 18
transplant recipients (51.4%) reported no daytime dys-
function.

Discussion. In this study, we compared sleep
quality between patients undergoing HD and kidney
transplant recipients. The mean sleep quality score
was 5.69%2.95 in the transplant group and 5.72%3.29
in the HD group. The difference was not statistically
significant. Sleep quality was found to be compromised
in KRT patients regardless of the treatment modality.
PSQI was found to be similar in undergoing HD pa-
tients and transplant recipients with well-preserved re-
nal functions.

Sleep problems are common in subjects with
chronic medical problems and contribute to the burden
of the pre-existing pathology. Sleep quality has hetero-

geneous definitions, and it mainly includes problems
related to initiating or maintaining sleep, waking early
or late, sleep fragmentation, unsatisfactory sleep, and
daytime sleepiness and tiredness. Sleep restores the en-
ergy to feel ready to start a new day, therefore defects in
sleep quality prevent individuals from feeling active and
fresh. The consequences of disturbed sleep are tired-
ness, anxiety, exhaustion, concentration difficulties,
and depression [5].

Sleep problems are common in patients under-
going HD [4, 5]. Despite geographical heterogeneity,
more than half of the patients have been reported to
complain of poor sleep quality [5].

Renal transplantation is the treatment of choice
in restoring renal functions, however, even successful
transplantation may not be sufficient for all psychologi-
cal problems to resolve. Anxiety about graft survival,
the use of immunosuppressant agents and facing their
potential side effects or complications, need for hospi-
talization due to comorbidities are ongoing stressors.
Sleep quality may be considered to form the top of the
iceberg of psychological well-being. Sleep problems
have been reported to persist even after transplanta-
tion in kidney recipients. In a report from China, re-
nal transplant recipients had poorer sleep quality than
the general population. Nearly one-third of transplant
cases showed impaired sleep quality [13]. This ratio was
higher in our study group. We have observed that sleep
problems are not ameliorated even if the uremia control
is successful (in successful transplant recipients).

In a study evaluating the effect of kidney transplan-
tation on the quality of sleep, the investigators assessed
kidney transplant recipients with the PSQI 1-month
before, and 3 and 6 months after transplantation. They
have shown that sleep quality improved significantly 6
months following transplantation [14]. In our study, at
least 6 months have elapsed after the transplant surgery
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in the latter group. This seems to be sufficient time for
this group of patients to start and adapt to their new
lives. In a study to evaluate the sleep quality of kidney
transplant recipients, the mean PSQI of kidney trans-
plant patients was 6.46+/-3.71, which was found to be
significantly lower than the patients undergoing HD
(8.52+/-3.81, p<0.001) [15].

In the study by Liaveri et al, the authors observed
that despite improving kidney functions and several as-
pects of quality of life, transplantation did not appear to
have any beneficial effect on self-reported sleep qual-
ity [16]. Brekke et al. reported that poor sleep quality
was common in kidney transplant recipients, and sleep
quality improved in only about half of the patients after
kidney transplantation [17].

Some limitations of our study need to be men-
tioned. First, the study population included is not very
large. Another fact is that the outcomes reflect self-
report inventories and are subjective, therefore a re-
call bias should be considered. However, self-reported
questionnaires are widely used methods to measure de-
pression and anxiety.

References:

Conclusions. Sleep patterns serve as reliable indi-
cators of overall well-being and have a significant im-
pact on both physical and mental health. Recognizing
sleep-related disturbances and enhancing sleep quality
can play a vital role in improving the physical and psy-
chological health of individuals with kidney disease. As
a result, assessing sleep behavior should be a key con-
sideration during the follow-up of patients undergoing
either HD or renal transplantation. While conducting
detailed investigations to diagnose sleep problems in
kidney patients can be challenging, evaluating sleep
quality through brief and straightforward interviews can
offer valuable clinical insights.
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Abstract. The present study aimed to evaluate the effect of sodium-glucose co-transporter 2 (SGLT2)
inhibitor dapagliflozin therapy on the prooxidant-antioxidant balance (PAB) in patients with diabetic
kidney disease.

Methods. Atotal of §8 patients with type 2 diabetes mellitus (DM) and diabetic nephropathy (DN) were
included in this single-center randomized open-label prospective study. All patients were randomly
divided into 2 groups: 45 patients received a standard course of treatment, which included antidiabetic
drugs, renin-angiotensin-aldosterone system blockers, and HMG-CoA reductase inhibitors (statins).
In addition to the standard therapy, the remaining 43 patients were prescribed the SGLTZ2 inhibitor
dapagliflozin 10 mg per day. Patients were re-examined after 6 months of treatment. The blood PAB
was calculated as the ratio of total hydroperoxides (THP) to total antioxidant activity (TAA). The
level of THP and TAA was determined by the colorimetric method.

Results. PAB was significantly elevated in type 2 DM patients with nephropathy due to TAA decrease

and THP level increase when compared to the control group. The highest values of PAB were found in

the late stages of DN in patients with glomerular filtration rates <60 ml/min/1.73m2. In patients who

. , received dapagliflozin, significant PAB elevation by 30,55% (p < 0.05) was observed as well as THP

Article history: decrease and TAA increase in blood. In the standard therapy group, no significant changes in PAB
Received July 15, 2023, parameters were detected.
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Conclusions. Add-on treatment with dapagliflozin resulted in a more significant improvement of the
PAB in patients with DN in comparison with standard treatment.

Key words: diabetic nephropathy, dapagliflozin, prooxidant-antioxidant balance, diabetes.
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A.O. Hecen, I1.C. CemenoBux, B.IO. I'aabuincoka, 10.C. Akumenko, B.A. YepHumon

Kopekuist nopymeHnb NpOOKCHIAHTHO-AHTHOKCHIAHTHOI PiBHOBaru
Y XBOpPHX Ha Jia0eTHYHY XBOPOOY HUPOK

JlepxaBHa yctaHoBa «HauioHanbHU# iHCTUTYT Teparii imeHi JI.T. Manoi
HAMH VYkpainn», M. XapkiB, YkpaiHa

Pestome. Mema pobomu: eusHauenns 6nauey MeOUKamMeHmo3Hoi mepanii 3 000amKo8UM NPUSHAUEHHAM iH2I0i-
mopy HampiiizanrexcHoeo komparncnopmepa eaiokodu 2 muny (H3KTI-2) danaenighnozuny na cman npookcudanmmo-
anmuokcudanmuoeo oanraucy (IIADB) y xéopux na diabemuuny xeopody HUpoK.

Memoou. [lo o0Houermpo6o2o panoomizo8ano2o GiOKpUMO20 NPOCNEKMUBHO20 00CAIONCeHHS 8KA04eHO 88 X60-
pux Ha yykposuii diabem (L[/1) 2 muny 3 diabemuunor Heghponamicro ([[H). Bci xeopi eunadkosum uunom 6yau po3nooi-
Aeniy 2 epynu: 45 nayicHmie ompumyeanu cmaHoapmuuil Kype AiKy8anHs, IKUil 6Ka104ae anmudiabemuuni npenapami,
On0Kamopu peHin-aneiomeH3uH-arb00cmeporosoi cucmemu ma ineioimopu I'MT-KoA-pedykmasu (cmamunu). Pewumi,
43 xeopum, dodamko6o do cmardapmuoi mepanii 6y10 npusnaueno ineioimop HK3TI-2 danaenighaosun 6 003i 10me Ha
000y. TToemopre ob6cmexncenns nayienmie npoeoduau nicas 6 micauie aikyeanus. Ilpookcudanmuo-anmuokcudanmuui
bananc cuposamiu Kpogi po3paxosysanu K CnieeioHouleHHs emicmy momanvHux eioponepokcudie (TI'TI) do momanvHoi
anmuokcudanmuoi akmuenocmi (TAA). Buicm TTII ma TAA eusnauansu Kosopumempu4Hum Memooom.

Pezyavmamuio Y xeopux na LI/l 2 muny 3 ypaxcenuam Hupok mae micye 3pocmants IIAD kpoei 3a paxyHok 3Hu-
acenns TAA ma nideuwenns piens TI'TI 6 nopisHanui 3 epynoro konmponro. Hatieuwi 3nauenns INAD euseneno na niznix
cmadisx [H y xeopux simeudkicmro kaybouxosoi ginempauii <60 ma/xe/1.73m2. B epyni xeopux, axi ompumysaiu
danaenighnosun, cnocmepieanocw gipoeione nidsuuierns nokasuuxa INAB na 30,55%, p < 0,05 na ¢oni smenmenns emic-
my TTII 6 kpogi ma 36invutennss TAA. B epyni 3i cmandapmuoro mepanito cymmesux 3min nokasuukie IIAb eusenrero

He byno0.

Bucnosxu. Komnaexcna mepanis 3 dooamkosum npusHaueHHAM 0anaznipao3uHy 8 nopieHsHHI 3i CMaHOaApMHUM
AIKYBAHHAM cnpusna Oiabul Cymmesomy NOKPAUeHHIO NPOOKCUOAHMHO-AHMUOKCUOAHMHOI pigHO8aU KPOBI Y X80PUX

Ha JIH.

KmouoBi caoBa: odiabemuuna nepponamisa, oanaznipro3un, npooKcUOAHMHO-AHMUOKCUOAHMHUIL Oananc,

yykposuii diabem.

Beryn. I'moGanbHe 3pocTaHHST MOIIUPEHOCTI IIy-
kpoBoro niabery (LI1) i moB’s13aHuX 3 HUM MeTaboiu-
HUX pO3JajiB MPU3BOAUTH A0 iCTOTHOTO POCTY Aiade-
TUYHUX YCKIJIAJHEHb, SIKi 3HAYHO MOTipIIYIOTh SIKiCTh
KUTTS 1 OiABUIIYIOTh PiBEHb CMEPTHOCTI MAlli€HTIB
[1]. TTommpenicte L1 2 TUy B YKpaiHi TOCUTh BUCO-
Ka i cTaHOBUTD 6,113bKO 20 % y 3arayibHiil MOMyJIsIIii Ta
noHan 50 % y neBHUX coLiaJIbHUX rpynax [2].

Baxnuso, 1o came L1 2 TUny CTaHOBUTH OJIU3b-
K0 90% Bcix BUMAIKiB AiabeTy i, 3a pe3yabTaTaMU YHC-
JIEHHUX JOCTiAXEeHb, € CUCTEMHUM KapaioMeTadoaiu-
HUM 3aXBOPIOBAHHSIM, SIKE XapaKTepU3YETHCS PO3BU-
TKOM MaKpoO- Ta MiKpOCYIMHHUX YCKIIaaHEeHb [3].

HiabetTuHa XBOpoOa HUPOK, TAKOX BigoMa SK
niabetnuHa Hedpomarisa (JIH) — 1ie ypaxkeHHsS HUPOK,
BUKJIMKaHE AiabeToM, sIKe XapaKTepU3YEThCS CKIEpO-
TUYHUMU, 3aNAIbHUMU Ta (DiOPOTMYHUMU 3MiHAMU

ITonina CemeHoBUX
polinasemenovykh@ukr.net

B TKAaHWUHiI HUPOK, MPOTPECUBHUM 3HWXKEHHIM (Dilb-
TpaliiiHoi (PYHKIII HUPOK, HACIIIKOM YOIO € PO3BU-
TOK XPOHIYHOI HUMPKOBOi HemocTaTHocTi. KiiHiuHO
AH mnposBisieTbcs anbOyMiHYpi€lo, apTepiaabHOIO
TIMEePTEeH3I€I0 1 3HUXKEHHSIM IIBUIKOCTI KIYOOUYKOBOI
dinprpanii (IIK®). 3a gannuMu pisHUX aBTOPIB JAaHe
yCKIamHeHHs po3BuBaeThes y 20-40% manienTis 3 LIJT
[4]. BinzHauaetncst, mo JIH cynpoBomKyeTbest GibIi
pPi3KUM, B TOpPiBHSIHHI 3 HeAiaOeTMYHMMU HedpoJio-
TIYHUMM 3aXBOPIOBAHHSMU, MOTIpIICHHAM (YHKIILi1
HUpoK [5]. Kpim Toro, niaGeTnuHe ypaxkeHHSI HUPOK
MPU3BOAUTH 10 BUCOKOI CEPLEBO-CYANHHOI 3aXBOPIO-
BAHOCTi Ta CMEPTHOCTi i CYTTEBOTO 3HWXEHHS SIKOCTi
XUTTS xBopux. B pesynbrati JIH cTae BaxXkum eKoHO-
MiYHUM TSITapeM SIK TSI XBOPOTO, TaK i TS Nep>KaBy B
LiJIoMY.

BaxuuBy pouib B matoreHesi JIH Bimirpae Hakomnu-
YEeHHS BUIBHUX panuKaiiB Ha (HoHi (PYHKIIOHATBHOI
HEeIOCTaTHOCTI aHTUOKCUIAHTHUX (DEPMEHTIB 3 MO-
JalbIIMM PO3BUTKOM oKcuaaTuBHoro ctpecy (OC).
HoseneHo, mo OC npu3BOAUTH 10 3HAYHUX PO3JaliB
roMeocTa3y Ta MOXE CTaTW OJHI€I0 3 OCHOBHMX IMPU-
YUH HECHPUSTIMBOTO Mepebiry niabeTMyHUX yCcKIIa-
HEeHb. 3a HECHPUSATIUBUX YMOB (HOPMYIOTHCS MOJe-
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KyJIv, 110 MiCTSITh akTUBHI popmu KucHio (ADPK) ski
VIIKOIKYIOTh JIiMiAHUI 11ap MeMOpaH KIIiTUH [6].

o ADK BinHOCSITbCS iIOHM KUCHIO, BUJIbHI paau-
KaJii, NEPEKUCH SIK OPraHiYHOTO, TaK i HEOPTAaHIYHOTO
MOXO/KEeHHS. K mpaBwWio, 1ie HEBEIUKiI MOJIEKYIU 3
BUCOKOIO PEAKTUBHICTIO 3aBASIKM HASIBHOCTI Ha 30-
BHILIIHBOMY €JIEKTPOHHOMY PiBHi HECIAPEHOTO €JIeK-
TpoHa. ADK iHili10I0Th BiIbHO-paguKaIbHE OKUCIIEH-
HSI Ta B SIKOCTi BTOPUHHUX MECEHIXEPiB PEryaioloTh
repe6ir MeTaboJIiYHUX TIPOLIEeCiB, TOB'sI3aHUX 3 (oc-
dopunoBaHHAM OiNKiB, iHAYKYIOTb KJITMHHiI CHUTHa-
JIU, MOAYIIOITh (haKTOPU TPAHCKPUIILii, BIIUBAIOTH
Ha rigponi3 docdomimigiB. IMatomoriuniit mii ADPK
MPOTUCTOITh MOTYXHAa 0AraTOKOMIIOHEHTHAa AHTUOK-
CUIAaHTHA CUCTeMa, MpeAcTaBieHa BUCOKOMOJIEKY-
JISPHUMM 1 HU3bKOMOJIEKYJISIPHUMU CIIOJyKaMU, SIKi
MPOSBISIOTH crieudivyHy i Hecneuu@iyHy aHTUOKCH -
JAHTHY aKTUBHICTb [7].

O1iHKa MTPOOKCUAHTHOTO Ta AaHTUOKCUJAHTHOTO
cratycy y xBopux Ha JIH 3HaxonuTbcs B OKyCi iHTeH-
CUBHUX JOCJiAXeHb. PaHHE BUSBIECHHS TMOpPYIIEHb
AHTMOKCUIAHTHOI CUCTEMU, 5Ki 3'SIBIISIIOTHCS BXe Ha
CTail JOKJIIHIYHMX TMPOSIBiB, JO3BOJISITH 3aM00IrTH a60
MOKpalIuT Tiepedir yckiagHeHb, noB's3aHux 3 L]
[8]. B Toit xe yac, BuzHaueHHs1 ADPK B sikocTi 6io-
mapkepiB OC BUKIIMKAE MEBHI TPYAHOIL, OCKIIBKY L
CMOJIYKY HaI3BUYAHO PEaKTHUBHI Ta HECTAOIIbHI.

B psai mocaimxeHb NMpoAeMOHCTPOBAHO NOCUTH
edexkTuBHUN MeTon ouiHkUM OC HUIsIXOM po3paxyH-
Ky TOKa3HMKa MPOOKCUIAHTHO-aHTUOKCUAAHTHOTO
b6anancy (ITAB) xpoBi. OcTaHHili BU3HAYAETHCS SIK
CHiBBiAHOIIEHHSI BMIiCTy TOTAJIbHUX TiAPONEPOKCUIIB
(TTTI) mo TOTanbHOI AHTUOKCUAAHTHOI AaKTUBHOCTI
(TAA) [9].

Crtin 3a3HaYUTH, 110 B CYYaCHUX KIIIHIYHUX PEKO-
MEHJALliSIX CEPLEeBO-CYAUHHI Ta HUPKOBi MOPYIIEHHS
BU3HAHI OJHMMU 3 HaWBaXIUBIlIUMX (PAKTOPIB, 11O
BIUJIMBAIOTh HA BUOIP TAKTUKU JiKyBaHHS MALiEHTIB 3
LI 2 Tuny. Meta nikyBaHHS (POKYCYEThCS Ha KOPEK-
il dakTOpiB PU3UKY PO3BUTKY CEPLIEBO-CYIMHHUX
3aXBOPIOBaHb (OXHWPiHHS, apTepiajibHa TiMepTeH3is,
naiiHHA). B cBOI0O uepry nyKpo3HUXKyBajlbHa Tepartis,
siKa TIPU3HAYAETHCS HA AOMATOK 10 Moau(ikallii cro-
co0y XUTTSI, MOBUHHA MAaTU MOBEIEHI MepeBaru moao
3HUXXEHHS YaCTOTU KapAiOpeHAIbHUX MOAil i HE MaTh
MOB'SI3aHUX 3 HUMW HETAaTMBHUX ITOOIYHUX e(EKTiB.
B upoMy acnexkTi 3HaUYHUIA iHTepec MpeacTaBisie€ Bif-
HOCHO HOBa TIpyla IMpenapaTiB 3 aHTUAIa0ETUYOIO
Ji€lo - iHribiTopu HaTpiii3anexxHOro KOTpaHCHopTepa
rmoko3u 2 tuny (H3KTI-2). B kinbkox MacimtabHux
KJIHIYHUX JOCJIiIXEHHSIX OCTaHHiX POKiB OTpHUMaHO
00HAaMiIUBI pe3ynbTaTH OO0 Kapaio- Ta Hedpompo-
TeKTopHUX edekTiB iHriditopis H3KTT-2 sax npu LI,
TaK i mpu XpoHiuHiit xBopob6i Hupok (XXH) [10]. Ox-
HakK 0COOJIMBOCTI BIJIMBY JAAHOI IPYMU MpenaparTiB Ha
noka3Huku OC npu LI/l 2 Tunmy BUBYUEHO HEAOCTATHHO.

Meta po0OTH: BM3HAa4YeHHSI BILUIMBY iHTiGiTOpY
H3KTT -2 nanarmidao3uny Ha ctaH [TADB y xBopux Ha
L 2 tuny 3 JIH.

ITamienTa Ta Meromu. [ociimkeHHSI MPOBOIM-
JIUCh Y BimAifai mpodilakKTUKUA Ta JiKyBaHHS XBOPOO
HUPOK MpPU KOMOPOIJHUX CTaHAX Ha 0a3i KJIiHiYHO-
ro BildiNeHHS TiMepTeH3ili Ta 3aXBOPIOBaHb HUPOK
Y «HauioHnanbHuit iHcTUTyT Tepamii im. JI.T. Manoi
HAMH VYkpainu» B pamMkax HayKOBO-AOCJiIHOI pO-
60t «Po3pobuTtu Metoau nepcoHiiKOBAHOTO JIiKYy-
BaHHA Ta NpodiakTUKU AiadeTuyHOi HedpomnaTii 3
ypaxyBaHHSIM T€HETUYHOI AeTepMiHOBaHOCTI», 2021-
2023pp., Ne mepxkpeectpanii 0121U000019. docmi-
JDKEHHST BUKOHAHi 3TiIHO MiXHApOAHUX CTaHIAPTiB
1110JI0 TTOTOAXKEHO1 yJacTi 00CTeXXKeHUX, ETUYHOI CKJ1a-
JI0OBOi BUKOHAHHS AOCJiIKEHb Ta B3ATTs 6ioMaTepiaiy
(mpotokon 3acinaHHg Kowicii 3 mUTaHb €TUKU Ta Jie-
oHToorii Ne 28 Bim 15 xBiTHsT 2020p.)

B npoueci BUKOHAaHHSI BiIKPUTOTO pPaHAOMi30-
BaHOTO OJHOLIEHTPOBOTO MOCIiIXKEHHS 00CTeXEeHO 88
xBopux Ha J1H, siki nmepebyBaiu Ha JIiKyBaHHi B KJIiHilli
AV «HauioHanebHuii iHcTUTYT Tepamii im. JI.T. Manoi
HAMH VYxkpainw».

Kputepisimu BKJIIOUEHHSI MALli€HTIB Oyau: HasiB-
Hicte IIJI 2 Tuny, mignucaHHs iHGOPMOBAHOI 3roau
Ha y4yacTb y mocijkeHHi. KputepisiMmu BUKITIOUEHHS
nalieHTiB Oyau: BiK MeHIle 18 pokiB, BariTHi XiHKHU,
XxBopi 3 aAekomreHcauiew LJI, HasgBHICTb MePBUHHOI
naToJiorii HUpOK (cedyokaM’siHa XBopoba, iH@ekIlii
BUBIIHUX LJISIXiB, YPOIKEHi aHOMaJlil HUPOK), TepMi-
HaJbHA CTaJisi HUPKOBOI HEAOCTATHOCTI, TSXKKi 3aXBO-
PIOBaHHS MEYiHKU, 37I0SKICHI HOBOYTBOPEHHSI, 3aXBO-
PIOBaHHSI CUCTEMU KPOBIi, BiICyTHICTh iH(hOPMOBAHO1
3TOJIU.

Bix xBopux konuascs Bin 43 no 80 pokiB Ta cTa-
HOBUB B cepeaHbomy (62,02 + 10,21) poku. KoHTp-
OJIbHY Tpyny ckianu 20 310poBux 0cio.

Cepen xBopux Ha J1H Gyno 46 xiHok Ta 42 yoio-
Bika. Bci xBOpi BUITaAKOBUM YMHOM OyJU pPO3MOIiIeHI
y 2 rpynu:

1 rpyna (n = 43) oTpuMyBaJii CTaHAAPTHUN KypC
JIiIKyBaHHSI, SIKWI BKJIIOYAaB aHTUAia0eTUYHI Ipemnapa-
TU, e(DEKTUBHICTh SIKUX 3a0e3reuyBaia JOCSATHEHHS i
MiATPUMKY 3a00BiIbHOI KoMmneHcauii LIJI, 6iokaropu
PAAC (iHribiTopu aHTiOTEeH3UWH-NEPETBOPIOIOYOTO
depMeHTy a60 aHTAaroHiCTU PELIENTOPIiB AHTIOTEH3UHY
IT) ta inri6itopu 'MTI'-KoA-penykrasu (cTaTUHU);

2 rpyna (n = 45) 10AaTKOBO A0 CTaHAAPTHOI Tepa-
nii orpumyBaina iHriditop HK3TI'-2 nanarnicdao3un B
no3i 10Mr Ha 700Yy.

IToBTOpHE 0OCTEXEHHS MALiEHTIB MPOBOIUIN
TTicJIsT 6 MicSILIiB JIIKyBaHHSI.

Ilnan oGcTexxeHHS BKJIIOYAB: BUBYEHHSI aHTPOIIO-
METPUYHUX TOKA3HUKIB; JTaOOpPaTOPHi AOCHTiIKEHHS
(kJiHIYHI aHai3u KPOBi Ta cedi); BUSHAYEHHS (PYHK-
LiIOHAJIBHOTO CTaHY HUPOK IIUISIXOM PO3PaxyHKY IIBU/I -
KOCTi K1y6oukoBoi ¢inbrpatii (LLHK®) 3a dhopmynoro
EPI [11]; nochimkeHHst anbOyMiHypil; BUBHAYSHHSI TTa-
paMeTpiB BYIJIEBOAHOTO OOMiHYy Ta JiMiAHOTO CHEKTPY
KpOBi; eJlekTpokapaiorpadisi; exokapaiorpadis.

Bcim 3amydyeHUM y 1OCTiIKEHHS XBOPUM BUKOHA-
HO aHTPOMOMETPUYHI BUMIiPIOBAHHSI 3 BU3HAYEHHSIM
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poCTy i Macu TiJla Ta HACTyNMHUM OOUYMCIEHHSIM iH-
nekcy macu tita (IMT) gk cniBBiIHOIIEHHS Macu Tiia
(xr) 10 pocty (M), MiTHECEHOMY B KBaapart.

JInst mpoBeAeHHsT 6i0XiMiYHUX OOCTiIKeHb Opaau
BEHO3HY KPOB BpaHIIi HaTIleceplie, BiTOKPEMITIOBAIA
CUPOBATKy LEHTpUGYTYBAaHHSIM i 3pa3kyd CHUPOBATKU
3aMOpOXXyBaIu Npu Temreparypi Mminyc 80°C.

ITAD cupoBaTku KpoOBi pO3paxoOBYBaJIU SIK CITiB-
BimHomeHHs BMicty TI'TI B kpoBi 10 TAA Ta Bu3Ha-
qajiu B YMOBHUX oauHuusx (y.om.) [9]. Bmict TTITI
(MKMOJTb/JT) BU3HAYAIM KOJIOPUMETPUUYHUM METOIOM
B peaKllii 3 NIEPOKCUIA30I0 XPOHY 3 BUKOPUCTAHHSIM Y
SIKOCTi XpOMOTe€HHOTO cyoctpaty 3,3,5,5-TeTpaMeTui-
OeH3uaiHy Airinpoxjopuay. Jliama3oH BUMiprOBaHHS
(5,0-1000) MkMOIB/11, 9yTIUBIiCTb 5,0 MKMOIB/IT1. TAA
(MKMOJIb TPOJIOKC-€KBiBaJIEHT) BU3HAYaJIU KOJOPU-
METPUYHUM METOAOM 3a peaklielo 3 mepcyiabdarom
aMOHil0 3 BHUKOpucCTaHHSIM TMDB y sKocTi xpomo-
reHHoro cyocrtpaty. [iamazon BumiptoBaHHs (10,0-
700,0) MKMOJIb TPOJIOKC-EKBiBaJeHT, yyTauBicTh 10,0
MKMOJIb TPOJIOKC-EKBiBaJE€HT.

BuMipioBaHHSI ONTHUYHOI IMIJIBHOCTI MPOBO-
JWIM Ha HaIliBaBTOMaTUYHOMY iMyHO(EpMEHTHO-
My aHanizatopi «Immunochem-2100» (CIIIA) (3aB.
Ne501322057FSE, 2012 p.).

Bmict anbOyMmiHy y cedi BU3Hayaiu iMmyHodep-
MEHTHUM METOIOM 3 BUKOPUCTAHHSIM HaObOpy pe-
akTuBiB «Anb0yMiH-IDA» BupoOHUNITBA «I['panym»,
Vkpaina, cepis 956/2. Jliarma3oH BU3HAaYe€HHS KOH-

ueHrpaiii Big 0 Mxr/ma no 400 Mxr/mia. YyTauBicTsb -
0,5 MKr/™mJ1.

CraTucTUYHY OOpOOKY MPOBOAWIU 3 BUKOPUC-
TaHHSM TakeTiB mporpam IBM®SPSS® Statistics
23.0. IlepeBipKy HOPMaJbHOCTI pO3MOMAiNY MOKA3HU-
KiB 3aiiicHIOBaIM 3a nomnomoroto tecty Ianipo-VYin-
Ka. Pi3HMIIIO MiX rpyraMy B CYKYITHOCTSIX 3 HOPMaJlb-
HUM PO3MOJiJIOM BU3HAYAIU 332 JOMTOMOTOI0 KPUTEPIitO
CrpioneHTa. B rpymax, gKi He BiANMOBiTaJ HOPMaJib-
HOMY PO3IOJiJy, KiJIbKiCHI TOKa3HUKU B HE3B’ SI3aHUX
BUOipKax MOpPiBHIOBaAU 3a AOMOMOIOK Hemapame-
TpuyHOrO Kpurtepito ManHa—YirHi. [lna 3B'sa3aHux
BUOIpOK (IMHaMiKa JIiIKyBaHHS1) BAKOPUCTOBYBAJIU HE-
napaMeTpudHuil kputepiit BinkokcoHa. /laHi HaBexae-
Hi SIK cepefHi BeJMYnHHU Ta iXx rmoxudbku (M * SD) 3a
HOPMAaJIbHOTO PO3MOJiTy JaHUX Ta K MediaHa (Me) it
iHTepKBaHTWJIbHUN Aiana3oH (Q25-Q75) 3a po3nomni-
Jly, BIAMiHHOTO BiJl HOpMaJIbHOTO. Pi3HUIIIO MiX 3Ha-
YEHHSIMUW BBaXaJIM CTATUCTAUYHO JOCTOBIPHOIO 3a pPiB-
HS KpuTepito 3Hauyiocti p < 0,05.

Pe3syabTaTi. Ha movarky nociiakeHHS MU He BH-
SIBUWIU CYTTEBUX PO30OiXKHOCTEW 3a OCHOBHUMU KJIiHi-
KO-JIabOpaTOPHUMU MapaMeTpaMU MiX TpYIOI0, SKa
OTpUMYyBaJia nanariichjo3uH, Ta MaliEeHTaMU 3i CTaH-
JapTHUM JIiKyBaHHAM. 30KpeMa, IpyIy BipOTiIHO He
BiIPi3HSJIUCH 32 BIKOM, CTaTTIO, TOKa3HUKAaMU apTepi-
anpbHOro Tucky, IMT, (yHKIiOHaTbHUM CTAaHOM HU-
POK, TapaMeTpaMu BYTJI€BOAHOTO Ta JiMiAHOTO OOMiHY
(Tabn. 1).

Tabauus 1
OcHogHi AeMorpadiuni Ta KIiHiK0-1a00paTOPHi XapaKTEPHCTHKH 00CTERKEHNX XBOPHUX
HA MOYATKY AOCIiIKEHHS

MOKA3HUK 1 rpyna (n=43) 2 rpyna (n=45) p
Crartb, 4os0Biku, % (n) 442 (19) 51,1 (23) 0,53
Bik, poku 62,67 + 10,75 61,40 + 11,23 0,61
Tpusamicts LIJ1, poxu 9(6—13) 10 (7 — 15) 0,46
CAT, MM pT. CT. 138,34 + 12,53 142,22 + 15,32 0,64
JAT, MM pT. CT. 88,92 + 8,47 94,56 £ 10,14 0,72
IMT, xr/m?2 32,20+0,89 30,85+0,67 0,75
KpeaTtuHin, MKMOJIb/J 91,14 (83,12-113,44) 89,04 (69,52-104,31) 0,85
CeuyoBUHA, MMOJIb/JT 7,70 (6,20-9,70) 7,15 (5,58-9,85) 0,96
KD, mu/xB/1,73m2 68,89 (52,64-94,25) 70,68 (55,54-89,18) 0,63
aTbOyMiHYpisi, MT/JT 335,83+ 12,16 348,19 + 11,34 0,74
HbAlc, % 7,85%5,44 7,76%6,15 0,97
3XC, MMOJIb/JT 6,11 +2,17 6,28 + 1,81 0,86
TT, Mmmonb/n 2,98 0,17 3,14 £ 0,24 0,93
JITIBIII, mmoib/n 0,93 + 0,06 0,98 + 0,05 0,77

LIJ1 — uykposuii niadbet, CAT — cucroniuHuii aprepianbHuii Tuck, AT — piactoiaiyHuil apTepiaJibHUI TUCK,
IMT — ianmekc macu tina, LIIK® — mBuakicts kiry6oukoBoi ¢inbrpartii, HbAlc — ririkoBaHMit reMoTIo0iH,
3XC — zaranpHuii xonecrepuH, TT — tpurminepuau, JITNIBII — gimonpoTeiny BUCOKOI IIITBHOCTI.

TIpumitku:

Amnaniz mapamerpiB OC mokaszaB, 110 PO3BUTOK
Hedponarii y nauieHTiB 3 LI/l 2 TUITY CYyIPOBOIXYETh-

cs BiporigHUM 3HUXeHHSIM TAA Ha (oHi 3pocTaHHs
BMmicty TI'TI B kpoBi (Tad. 2).
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Tabauys 2
IToka3nuku ITAB kpogi y xsopux II/I 2 Tumy 3 JIH
IToka3nuk JH (n=88) KonTtpoas (n=20) p
TAA, MKMOJIb TPOJIOKC-CKBIiBaJICHT 370,6 (211,1 -424.2) 670,4 (520,6 -784,8) p<0,01
TTTI, MKMOJIB/JT 132,9 (96,5 - 147,6) 98,4 (72,2 - 110,8) p<0,05
ITAB, y.on. 0,35(0,45-0,34) 0,15 (0,11 -0,16) p<0,01
IIpumitku: TAA TOoTanbHa aHTUOKCUAAHTHA aKTUBHiCTh, TI'TI — ToTasbHI rinponepokcuau.

Kpim Toro, sik moxkazanu pe3yabTaTU JOCTiIKEH-
Hs, ipu JIH mae Micue 3HauHe mopymeHHs [TAD B mmo-
PiBHSIHHI 3i 3M0poBUMU 0cobaMu (TalII. 2).

Sk Bxe OyJio 3a3HAUYEHO BMILE, OKMCIIIOBaIb-
HO-BIIHOBIIOBAJTBHUN MOTEHIIia]T BU3HAYAETHCA K
CIiBBIIHOIIEHHSI MiX IPOOKCUIAHTHHMM Ta aHTHU-
OKCHUIAHTHUMM areHTaMu. B TmaTonoriuHmx ymoBax
ueit craH Moxe 3MiHOBaTtuch. Ha Tii rimepriikemii
AKTUBYIOTHCSI YMUCJICHHI MAaTOTeHETUYHI IUISIXU YTBO-

g 05
°
>
0,45
0,4

0,35

peHHss ADK, mpucKOpIOeETbCS PO3BUTOK CYIMHHOTO
3amajieHHs] Ta eHAOoTeialbHOI TUCOYHKIT, 110 mpu-
3BOJUTH IO CTPIMKOI'O BUCHAXKEHHS KOMIICHCATOPHUX
MEXaHi3MiB aHTMOKCUIAHTHOIO 3aXMCTy Ta aKTHUBallil
OKCUIATUBHMX MPOLIECIB.

B Hamomy mociiixKeHHi aHali3yBaluCh MOKa3HU-
ku TTADB 3anexno Big IIIK® nupok y xBopux Ha LIJ1 3
Hedpomnariero (puc. 1).

0,3

0,25
0,2
0,15
0,1
0,05

LWWK®>90 mn/x8/1,73 m?

LWWK® 60-89 mn/xs/1,73 m?

LWWK®P<60 mn/xs/1,73 m?

Puc. 1. ITAB (y.oxn.) kposi xBopux Ha JIH B 3aexHOCTI Bix QYHKIIIOHATBHOTO CTaHY HUPOK.

Y xBopux Ha JIH naiiBumii 3HauenHs ITADB Bim-
Mmivanucsa y ocio 3i IIK® menme 60 ma/xs/1,73m2 ta
cranoBwin 0,41 (0,37-0,43), mo BiporimHO OimbIie,
HiX y oci6 3 HopMmanbHOIO IIIK®D — 0,26 (0,19-0,31),
p<0,05. ¥ xBopux Ha JIH 3i IIIK® B mexax Bim 60 mi/
xB 10 89 mu/xB mokasHuk I1TAB ckmas 0,32 (0,24-0,39).
BiporigHux BimMiHHOCTEe# 1OCiIXKYyBaHOTO ITapaMeTpa
B MOPIBHSHHI 3 TpyaMU OOCTEXEHUX 3 HOPMAaJIbHOIO
IIK® ta HIK® menuie 60 ma/xs/1,73M2 BUsABIEHO He
OyJio.

B ninomy, aHani3 oTpuMaHMX JAHUX T10Ka3aB, 10
MOpPYLIEHHSI OKUCJIIOBaJbHO-BiIHOBIIOBAJIBLHOI PiBHO-
Bard Ma€ MicClie BX€ Ha paHHIiX eTamnax 1iabeTMYHOTO
ypaxkeHHsI HUPOK Ta MiJCUIIOETHCS T10 Mipi IIpOrpecy-

BaHHS 3axBoploBaHHA. MexaHizmu po3Butky OC mnpu
JAH 3HaxomgaTbes B (OKyCi iHTEHCMBHMX JOCTIiIKEHb
i He TIOBHIcTIO 3’sicoBaHi. IlepenbayaeTncs, MO0 aKTHU-
Ballisl OKMUCIIOBAJIBHUX MPOLECIB OMOCEPENKOBYETHCSA
YUCIeHHUMU CUTHAJTbHUMH IIUISIXaMU, SIKi BKITIOYAIOTh,
30KpeMa, MITOXOHApiabHY AUCOYHKIIIIO, ITiIBUILEHY
aktuBHicTb NADPH okcupmasu, mopylieHHSI CUHTE3Y
€HIOTeMalbHOI cMHTa3u okcumy a3oty (eNOS) i Hemo-
CTaTHICTh MEXaHi3MiB aHTUOKCUIAHTHOTO 3aXUCTY.

Buxonsuu 3 Toro, mo nigBuiueHHs piBHio TITI
i 3MmeHuIeHHs1 TAA T1eBHOIO Mipow BimoOpaxKaloThb
¢yHKIIOHANIbHI 3MiHM B HUpKax y xBopux Ha LI/ 2
tuny, nopymeHHs ITAb Moxe cBimuuTu nmpo mporpe-
cyBaHHs JIH.
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B naHoMy mociigkeHHi MU TOPiBHIOBAJIU BIUIUB
Pi3HUX PEXUMIB JIIKyBaHHSI Ha OCHOBHI KJiHiKO-Jla-
6opaTtopHi mapameTpu. OcoOJuUBY yBary NpUAISAIA

MoKa3HWKaM (PYHKIIOHAJbHOTO CTaHY HUPOK Ta Me-
TabOJiYHUM XapakTepuctukam. OTpuMaHi AaHi pes-
CTaBJIEHO B Tabauii 3.

Tabauys 3
JuHamika noka3HUKiB (yHKIiOHANLHOTO CTAHY HUPOK, AHTPONOMETPUYHMX XAPAKTEPUCTUK
Ta META00IIYHUX MAPAMETPIB i/l BILIMBOM Pi3HUX PeKUMIB JIIKYBaHHS
cTanxapTHa Tepanis (n=43) CTaHIApTHA Tepariiﬂ + manrigao3uH
TTokasnuk P (n=45) P
10 JIKyBaHHA | 4Yepe3 6 mMicsuiB JI0 JIIKYBAHHS gepe3 6 mMicsiiB
KpeatuHiH, 91,12 92,14 _ 89,04 87,15 _
MKMOJTb/JT (83,05-113,11) | (85,55-114,60) 55 (69,52-104,31 (66,40-102,06) =055
CedoBuHa, MMOITh/1 (6,270’-790,70) , 1;?3,47) p=0.92 (5,578’—195,85) (5,262’?95,44) p=0,12
HIK®, mi/ 68,89 69,19 _ 70,68 68,34 _
x8/1,7302 (52.64-9425) | (54,16-91,57) | P=082 | (s554789.18) | (53.08-86,51) | P=0:16
anpOyMiHypist, Mmr/n | 335,83 £12,16 | 302,81 £4,46 | p=0,24 348,19 £ 11,34 277,45+ 2,15 p<0,05
IMT, xr/m2 32,20%0,89 31,4740,93 p=0,12 30,85%0,67 27,410,72 p<0,01
HbAlc, % 7,85%5.,44 7,31%5,68 p<0,05 7,76x6,15 7,22+5,31 p<0,01
3XC, MMoIb/1T 6,11 £2,17 5,74 + 1,01 p<0,05 6,28 + 1,81 5,54 + 1,17 p<0,05
TT, MMoIb/7 2,98 +£0,17 2,47 £ 0,20 p<0,05 3,14+0,24 2,52+ 0,28 p<0,05
JITIBILI, MMoJTb/7T 0,93 £ 0,06 0,99 £ 0,11 p=0,65 0,98 £ 0,05 1,03 £ 0,08 p=0,56

Ipumitku:

IIK® — mBuakicts Ki1yooukosoi ¢inerpaiii, IMT — ingekc macu tina, HbAlc — riikoBaHMii reMOIIO0iH,

3XC — zaranbHuii xonecrepuH, TT — Tpurniuepunu, JITIBLL — ninmonporeinu BUCOKOI 1IiIIBHOCTI.

AK BUAHO 3 TaHUX HaBeJCHUX B TaOIUIII 2, 3aCTO-
CyBaHH$, SIK CTAHIAapTHOI Teparii, Tak i KOMIIJIEKCHO-
ro JIiKyBaHHS 3 TOJATKOBUM MPU3HAYEHHSM iHTi0iTOpY
H3KTT-2 panarnipao3uny, Crpusiio CyTTEBOMY ITO-
KpallleHHIO BYIJIEBOJHOIO Ta JiMiJHOTO OOMiHiB B yCiX
rpyIax 00CTeXXEeHUX XBOPHX.

KoMmiekcHe JlikyBaHHSI 3i 3aCTOCYBaHHSIM Ja-
narjihI03MHY BUSBUIOCH OiNbII €(DeKTUBHUM Y MO-
PIBHSIHHI 3i CTAHIAPTHOIO TEpalli€lo 100 BILUIMBY Ha
anpOyMiHypilo i Ha Macy Tilia XBopux. 30KpeMa, B Ipy-
mi xBopux Ha [IH 3actocyBaHHSI 6a30BOro JIiKyBaHHS
CIPUSIIO 3MEHIIEHHIO eKCKpellil albOyMiHy 3 ceuero
Ha 9,85 %. A momaTKoBe TIpM3HAYCHHS Aamariidio3n-
HY TIPU3BOAMJIO IO 3HIKEHHS anboyMinypii Ha 20,4 %
(p<0,05).

IMT B rpymi 3i cTaHAapTHUM JiKyBaHHSIM 3a 6 Mi-
CSIIiB MTPaKTUYHO HE 3MiHMBCS, B TOU XXe 4ac B IpyIli
JnanarjipJo3uHy 0yJI0 BUSIBJIEHO BiporigHe 3HUXXEHHS
JIlaHoTo MoKa3HnKa Ha 12,9 % (p<0,01).

Biporigrnoi muaamikn IITK® 1mig BrimBoM 000X
CXeM MEIUKAMEHTO3HOI Teparii BIPOJOBX 6 MicsIiB
He BusgBIeHo. Crig 3a3HaunTH, mo LIK® moctymoso
3HIKYETHCS 3 BIKOM HaBiTh Y 310poBUX Jwoneil. [1pu
L Temnu mnamiHHsA (inbTpaliiHol GYHKIIT HUPOK
3pocTaioTh [4]. BusiBneHa Ha maHOMy eTarli ctabimizaLis
HIK® cBimuuTh npo edEeKTUBHICTHL 0OPAaHUX PEXUMIB
JIiIKyBaHHSI.

HocmigkeHHs AWHAMIKU MOKA3HUKIB IMPOOKCH-
JIAHTHO-aHTMOKCUAAHTHOI piBHOBaru, 3okpema, TAA
Ta BMicTy TI'TI B KpoBi IiJ BILIMBOM Pi3HUX PEXMMiB
JIiIKyBaHHSI MPeICTaBIeHO B TaOIuILi 4.

Tabauys 4
B nikyBanns Ha piBHi TAA ta TT'TI nepudepuunoi kposi xsopux Ha JIH
S CTAHJAPTHA Tepamis +
oxasu cranaapTHa Tepanis (n=43) . Ao (1=45) .
J10 JIKyBaHHS yepe3 6 micsauis 10 JIKYBaHHS yepe3 6 micsanis
TAA, MKMOJTB 378,26 459,12 p<0,05 363,03 374,82 p=0,98
TPOJIOKC-eKBiBaJieHT | (295,56-465,73) | (392,65-501,34) (278,64-424,54) | (296,19-425,61)
TITI, MKMomb/1 138,50 112,28 p<0,01 126,37 119,01 p=0,56
’ (106,19-145,41) | (96,57-133,76) (101,05-144,50) | (102,15-128,95)

Ipumitku:

TAA ToranbHa aHTHOKCUAAHTHA aKTUBHICTb, TTTI — TOoTanbHi rizponepokcuan.
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BcraHoBieHO, IO KOMIUIEKCHA Teparist 3 I0-
JaTKOBUM 3aCTOCYBAaHHSIM Aanariiio3uHy BUSIBU-
Jack Giapll e(PEeKTUBHOIO IION0 BIUIMBY HAa OCHOBHI
MOKAa3HUKU TPOOKCUJAHTHOI Ta aHTUOKCUAAHTHOI
AKTUBHOCTI Y MOPiBHSIHHI 31 CTaHAAPTHUM JIiKyBaH-
HSIM.

0,5
0,45
0,4
0,35
0,3 T
0,25
0,2
0,15
0,1
0,05

nanarnipnosmH

y.oa.

p<0,05

MAB.

26,5%

3okpema TAA migsunuiack Ha 21,42 % B Tpymi
XBOPUX, 110 OTpUMyBalu namnariidyio3uH. BogHouac
piBenb TTTI 3Hu3uBCs Ha 18,84 %.

3acTocyBaHHSI CTaHAApTHOI 0a30BO1 Teparii Ta-
KOX MPU3BOAUIIO 10 HE3HAYHOTO MOKpPAIEHHS JOCi-
JKyBaHUX Toka3HukiB OC, ogHaK Li 3MiHU He Oyau
JOCTOBipHUMU (pUc. 2).

6e3 inribiTopy H3KTI-2

11,8%

0,0 NiKyBaHHA

yepes 6 micauis

00 NiKyBaHHA yepes 6 micAaLis

Puc. 2. BruiuB KOMILIEKCHOI Tepartii 3 101aTKOBUM MPpU3HAaYeHHAM nanartichiao3uHy Ha nokasHuk [TAB kposi xBopux Ha JIH.

Tak, Ha (oHi jikyBaHHS JanariaipO3MHOM II0-
ka3HuK [TAB 3menmmBes Ha 26,5 % 3 0,34 (0,26-0,42)
1o 0,25 (0,20-0,31), p<0,02, a Imim BIULTMBOM CTaHIApT-
Horo JiikyBaHHs Ha 11,8 % 3 0,34 (0,29-0,47) no 0,30
(0,26-0,42), (p>0,05).

OoroBopenns. Hare mocmimkeHHsI TOKa3ao, o
y xBopux Ha JIH kommiekcHa Teparltis 3 JOOaTKOBUM
NpU3HAUYEHHSIM [Oarariio3uHy BUSIBMIACH OibII
e(PeKTUBHOIO IIOJO0 MOKpalleHHS (PYHKIIOHAJIHHOTO
CTaHy HUpPOK, MeTa0OJIiUHUX IlapaMeTpiB, 3MEHIIeH-
HS Barv Ta BiZTHOBJICHHSI IIPOOKCHUIAHTHO-aHTHOKCH-
JIAHTHOI piBHOBAru B IOPiBHSIHHI 3i CTaHIAPTHUM JIi-
KyBaHHSIM.

OTpuMaHi B LIbOMY AOCIIIXEHHi JaHi y3romKy-
IOTHCS 3 HAIIMMM MOIIepEeIHIMHU pe3yIbTaTaMu. 30Kpe-
Ma, HEeIIOJAaBHO MU IIPOJIEMOHCTPYBAJIN, 110 KOMILIEK-
CHa Tepallis 3i 3aCTOCYBaHHAM JanariihJIO3UHY CITPU-
siy1a OiNbII CYTTEBOMY 3HMXKEHHIO PiBHS BaxKJIMBOIO Oi-
oMapKepa CYIMHHUX ypaXXeHb KOIIEITUHY B CUPOBATIIL
KpoBi xBopux Ha JIH B mopiBHSIHHI 31 CTaHAapTHUM
JIIKyBaHHSIM He3aJIeXXKHO BiJl (DYHKIIIOHAJIbHOIO CTaHYy
Hupok [12].

B Hamiiit poOOTi BUSIBIEHO CYTTEBE 3HMKEHHS
PiBHIB TJIIKOBAHOrO TIeMOIJ00iHY Ta ajJbOyMiHypil y
xBopux Ha JAH mim BrummBoM mamarmiduosuny. Crin
3a3HAYUTU, 110 MeTaboJIiYHi Ta pPEeHOIPOTEKTOPHI
edexTu iHridiTopiB H3KTT -2 miarBepakeHi B KiJIbKOX
MAacCIITAaOHUX KJIIHIYHUX JOCIIIKEHHSIX.

3okpema, y BunpobyBanHi EMPA-REG
OUTCOME nikyBanHg xBopux Ha LIJI 2 Tumy emmna-
r1iI03MHOM Y TTOPIBHSIHHI 3 IUIalie00 CIIpUsIO 3HU-
JKeHHIO CYMapHOi YaCTOTH HUPKOBUX YCKJIaTHEHD (Ma-
KpoanboyMiHypis, 3HukeHHs LIIK®, moyaTok 3amic-
HOI HUPKOBOI Teparlii, cMepTh, BUKJIMKAaHA MATOJIOTiEI0
HUPOK) Ha 39% [13].

B nocnimxenni CREDENCE y mauientis 3 11J]
2 tumny, ajapOoyMmiHypielo i cepenHboio IHLIK®D 56 mu/
xB/1,73M% KaHATTiIIO3UH 3HUXKYBAB HE TiUILKY PUSUK
HECHpUSATIUBUX HUPKOBUX MOMIill, ajie i Cepilo3HUX
CepLIEBO-CYAMHHUX YCKJIaJHEeHb y TOPiBHSIHHI 3 IIa-
ue6o [14]. ¥V 6inbm mizHROMYy mocmimkeHHi DAPA-
CKD y namienTiB 3 aap0yMiHypi€ro Ta Baxkkowo XXH
(cepemus IIK® y mocmimkeHHi ckinagaiza 25 wmu/
xB/1,73M2%) nikyBaHHs Janarntido3nHOM CYIPOBO-
JKYBAJIOCh 3HMXKEHHSIM pU3UKY IporpecyBaHHs XXH
1o KiHuesol craxii [15].

B gkocTi MOXIMBUX MeXaHi3MiB Heppompo-
tekTopHOI nii iHribiTopiB H3I'KT-2 posragpgaioTbes
3MeHIIeHHS TinepdinbTpanii B HepoHi, 0OMeXEHHSI
TyOYJIOIHTEPCTULIIMHOTO TOIIKOMXKEHHS, MPUTHIYeH-
Hs iHIyKoBaHOI rinepriikemieio mpoaykuii ADK i an-
TiOTEH3WMHOTEeHA, TaJIbMyBaHHS IIPOIIECY IMOIIKOIKEH-
HSI MITOXOHJpi#l i 3MiHA CUTHAJIbHUX MEXaHi3MiB IIpu
OOMEXEeHHI HaAXOJXEHHSI B KJITUHY €HepPreTMYHUX
cy6cerparis i kucHio [16].
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BusiBiieHi HaMKM aHTUOKCUIAHTHI Ta Heppomnpo-
TEKTOPHi edeKTu nanariihjo3uHy MiATBEePIKYIOThCI
SIK €KCIepUMEHTaJbHUMU pOOOTaMHU iHIIMX aBTOPiB,
TaK i KJIiHiIYHUMU BUMTPOOYBAHHSIMU OCTAHHIX POKiB.

3okpema, poisb iHrioiTopiB H3KTI2 y 3anobiran-
Hi OC npu narojorii HUpoK nochigkyBanu Hasan ta
crniBaBTOpU. B eKcriepuMeHTi Ha LIlypaxX aBTOPU 3aIpo-
MOHYBAJIU MOJIEJb XPOHIYHOTO MOIIKOIKEHHS HUPOK,
BUKJIMKAHOTO BBEICHHSIM i30MpPeHalliHy, HECEJIEKTUB-
HOTO aroHicTa P-aJpeHOpPeLEeNnTOpiB, KU BUKIUKAE
aktuBailito OC, 3anaseHHs Ta anonrto3. JlaHa Monenb
iMiTy€e OCOOJIMBOCTiI OKHUCIIOBAJIBHOTO MOLIKOMXKEHHS
HUPOK y atoaeil. BBeneHHs i3ompeHasliHy MPU3BOIN-
JIO 10 MiIBUILEHHS BMIiCTy MaJOHOBOTO MiaJIbAETiAy B
I1a3Mi KpoBi, aKTMBallil OKMCJI€HHs OiJIKiB, a TaKOX
JI0 3pOCTaHHSI aKTUBHOCTI Mi€JIOMEPOKCUIA3U Y TO-
MoreHaTax HUpKOBOi TKaHWHU. IHribitop H3KTT-2
KaHarTi(hJ03UH HiBeJNIOBaB MPAaKTUYHO BCi BUUIEMNE-
pepaxoBaHi HebakaHi SIBUILA, SIKi BAHUKJIM TTiCJIs1 BBE-
JIEHHS i30MpeHalliHy. 3aCTOCYBaHHS KaHarai(pao3uHy
CYyIPOBOXKYBAJIACh MOCUJIEHHSIM MEXaHi3MiB aHTUOK-
CUIIAaHTHOTO 3aXUCTY 3a PAXYHOK aKTUBallil aleHO3UH-
MoHodocdar KiHazu Ta eNOS, a TakoX 3MEHIIEHHSIM
YTBOPEHHS MPOAYKTiB MPUCKOPEHOTO IMTiKO3yBaHHS Ta
okucieHHs. [HinpTpauis HUPOK 3anaJTbHUMU KITiTU-
HaMM Ta 1uioia Gidpo3y B riCTONOTiIYHINA KapTUHI Ta-
KOX MOMITHO 3MEHIIIYBAJIMCS MiJl BILIMBOM KaHarig-
no3uny [17].

Sugizaki et al. (2017) B ekcnepuMeHTaIbHIN Aia-
6etuuHiii Moxesi Ha db/db muiax, ski orpuMyBaIu
JIETY 3 BUCOKUM BMIiCTOM XKUPiB, TOBEIM, 1110 iHTi0i-
Topu H3KTT -2 nokpalnyioTh OKMCIIOBaAbHO-BiTHOB-
JIIOBAJIbHY PiBHOBAry i 3MEHUIYIOTh YUIKOMXEHHS HU-
POK BilbHUMU paavikaaamu [18].

Shigiyama Ta iH. HEUIOJZaBHO MPOAEMOHCTPYBa-
JIY, 10 AOMaBaHHS Janariiho3uHy 10 Teparmii MeT-
GOpMiHOM 3MEHIIY€E €HAOTeNiabHY AUCGHYHKILIO Ha
panHiii cragii LI 2 Tumy. ABTOpH BBaXarwTh, 110 Ja-
naraihjo3uH MOXe MOKPAIIUTU (PYHKIIIO €HIOTEeNi0
isixoM 3HKeHHST OC, SKUl BUSHAYAETHCS PiBHIAMU
8-rinpokcu-2-me30KcUryaHo3uHy B cedi [19].

Ouinka edexktuBHocCTi iHribitopy H3KTI'-2 y na-
Li€EHTIB 3 HEKOHTpoJboBaHUM LI 2 Tumy mokasaina,
o Teparist aanariiJo3MHOM YIPOJOBX 6 MicsIiB
NPpU3BOAUIIA 10 OiIbII CYTTEBOTO MOKPAIIEHHS (PYyHK-
11il eHa0TeNi10, 3HUXEHHSI MAacu Tijla Ta 3MEHILEHHS
OC y nopiBHSIHHI 31 CTAHIAPTHUM JIiKyBaHHsM [20].

Crin 3a3HayuMTH, 1O MPOBEAEHI B CBIiTi AOCIi-
JoKeHHs BILTUBY iHri6iTopiB H3KTI -2 Ha mokasHuku
OC MaloTh nepeBaxkHO €KCIEepUMEHTATbHUIA Xapak-
Tep Ta SIK MPaBUJIO BUKOHAHI Ha TBapuHax. Ha Binmi-
HYy BiJ MorepeaHix podiT, HaMu 0yJ10 MPOJIEMOHCTPO-
BaHO aHTUOKCUAAHTHI epeKTH manariipJo3uHy came
B KJIiHiYHMX yMoBax. OTpUMaHi HAMU JaHi pO31IUPIO-
I0Th YSBJIEHHS PO 0COOJIMBOCTI HEDPOMPOTEKTOPHOT
nii inrioitopie H3KTI-2 y xBopux Ha LI 2 tTunmy 3
JH.

MexaHi3MU aHTUOKCUIAHTHOI il iHribiTOpiB
H3KTTI-2 no kiHus He 3’scoBani. Ilepenbavaerhbcs,

1o Tepamisi ganariigao3zuHom moxe 3MmeHIuTu OC
3a OMOMOTOI0 KUJTBKOX IIJISAXiB, BKJIOYAIOUU MOKpa-
IIEHHS TJIKeMiYHOTO KOHTPOJIIO, MiJABUILEHHS PiBHS
aJUNOHEKTUHY, a TaKOX 3HUXEHHS BMICTy TPUIJi-
LEPUIiB, apTepiaiIbHOTO TUCKY, Macu Tija Ta 00’emy
BicLIEpaJIbHOTO XUpPY. 3arajoM CBiTOBi JOCTiIXEHHS
J03BOJISIIOTh po3misiaaty iHriditopu H3KTT -2 B sskoc-
Ti MOTY>XKHUX aHTUOKCHAAHTHUX areHTiB, sKi 3daTHi
3aXUCTUTU TKAHWHU BiJl OKUCIIOBAJIBHOTO YPaXEeHHS
HE TiIbKY 3a paXyHOK TiMoTIikeMiuyHuX eeKTiB, ajne i
BHACJIIOK 3HUXEHHSI YTBOPEHHS BiJIbHUX PaJuKalliB
Ta MOTEHIiaTbHOTO BILUIMBY HA AHTUOKCUJAHTHY CUC-
Temy [16, 21].

3arajgoM, OTpMMaHi HaMM [aHi Ta pe3yJbTaTh
MPOBEAEHUX B CBIiTi TOCTIIXXEHb NalOTh MiJCTaBy BBa-
XaTu, 10 OiNbII aKTUBHE 3aCTOCYBaHHS iHTiIOITOpiB
H3I'KT-2 B 110I€HHI# KJIiHIYHiA MpaKTHLli 103BOJUTD
301IbIIATU TPUBAJICTh i MOKPAUIATU SKICTh XUTTS
xBopux Ha LI/ 2 Tumy ta XXH.

IlpencraBneHa poboTra Mae TeBHi OOMEXEHHS,
30KpeMa BiICYTHICTh IIaLE00-KOHTPOIIO, OJHOLEH-
TPOBUIA 1 «HECTIMUi» AU3allH NOCTiAXEHHS, 110, BTiM,
LIIJTKOM JOTYCTUMO JJ151 TiJIOTHUX BUTIPOOYBaHb, CIIPSI-
MOBAHUX Ha MiATBEPKEHHS pOoO0YOI TiMoTe3H.

BucHoBku. Y xsopux Ha L 2 tumy 3 JIH mae
micue miaBuilieHHd nokadHuka ITAb kposi 3a paxy-
Hok nucbanancy TAA ta TTTI y nopiBHSIHHI 3 TpyIoo0
KoHTpoJto. HaiiBuiii 3HaueHHst [TAB BusiBieHo Ha 1i3-
nix cragisx IH y xsopux 3i ITK® < 60 mu/xs/1.73m2.
KommnekcHa Tepamis 3 HOJATKOBUM MPU3HAYEHHSIM
nanarjipJo3uHy y TOPiBHSHHI 3i CTaHOAPTHUM Ji-
KyBaHHSIM, CIpUsIa CYTTEBOMY BiJHOBJIEHHIO MPO-
OKCHUJTAaHTHO-aHTUOKCUAAHTHOI piBHOBaru KpoBi Ha
TJi TOJIMIIEHHS OCHOBHMX KIIiHiKO-1a00paTOPHUX
napameTtpiB xBopux Ha JIH. [lepcieKTUBHUM Hampsim-
KOM TMOAQJbIINX HAYKOBUX Ta KJIiHIYHUX MOCTiIXKEHb
€ MOIIYK HOBUX MiAXOIiB A0 MiarHOCTUKM, JIKyBaHHS
Ta NpodUTaKTUKU KapAiopeHaTbHUX ypaxeHb npu LI
2 Tumy.

KonduikT inTepeciB. ABTopH 3asiBJIsIIOTH IIPO Bifl-
CYTHIiCTb KOHMJIIKTY iHTEpeCiB.

Jkepena inancyBanns. [JocimkeHHs BUKOHA-
HO B paMKax HayKOBO-AOCJiaAHOi poooTu «Po3podbuTu
METOIM MepCcOoHi(iKOBAHOTrO JIiKyBaHHS Ta podinak-
TUKU JiabeTUYHOi HedpomaTii 3 ypaxyBaHHSIM TeHe-
TUYHOI AeTepMiHOBaHOCTI», 2021-2023pp., Ne nmep:x-
peectpauii 0121U000019.
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Abstract. CKD is a global health concern with significant implications for patients’ well-
being, morbidity, and mortality. The underlying mechanism of CKD development often
involves progressive interstitial fibrosis. Understanding the processes and factors influencing
fibrogenesis is crucial. This review aims to analyze recent literature on the pathophysiological
mechanisms, early diagnosis, prevention, and treatment of renal fibrosis in CKD patients.
1t explores various aspects of kidney fibrogenesis, highlighting key pathogenic factors and
signaling pathways that warrant further investigation.

The review emphasizes the potential of urinary uromodulin (uUmod) as a biomarker for early
renal fibrosis diagnosis and delves into the role of anemia, kidney hypoxia, vitamin D, and
unique aspects of fibrosis development in diabetic kidney disease patients. Furthermore, it
underscores the importance of inhibiting the renin-angiotensin-aldosterone system (RAAS)
as a strategy for fibrosis prevention and attenuation.
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JI.I. lleHoBa

Po3Butok ¢ioOpo3y HUPOK y Nali€HTIB 3 XPOHIYHOIO XBOPOOOIO HUPOK:
MeXaHi3MH, OioMapkepH Ta KJIiHIYHI HACTiAKH

HauionanbpHuii yHiBepcuTeT 0XOpoHU 300poB’sa Ykpainu iM. [1.J1. [llynuka, m. KuiB, Ykpaina

Pestome. Xponiuna xeopooa nupox (XXH) € 2106a16H0H0 npoOaeMor0 0XOPOHU 300p08 1, W0 He2amueHo 6NAUBAE
Ha AKicmb dcumms nayicHmie, 3axeopoeannicms ma cmepmuicms. OckKinoku 6 ocHosi pozeumry XXH nexcumo npoepe-
cyrouuil inmepemuyianvHull iopo3s, 00cioNiceHHs Mexanizmie po3eumiy (iopoeenesy ma (haKkmopis, uio Ha Hb020 8NAU-
saromo € akmyanvHum. Mema yboeo oensdy — npoananizyeamu 0OCMAaHHi OaHHi Aimepamypu w000 namo@izionoeiuHux
MeXaHizmie po3eumxy, panHvoi diaeHocmuku, npogirakmuku ma AiKyeants (iopo3y Hupok y nayienmie 3 XXH.

B uiti cmammi euceimaeni desxi momenmu namoeenesy, diaecHOCMUKU, NpogiraKkmuku iopocene3y HUPOK 045
noeaubaeHHs 3HaHb nPo yeil namonoeiunui npoyec. 062060pHMBC 8ANCAUBI haKkmopu pO3GUMKY | “OCHOBHI CUCHANbHI
waaxu” gibpoeene3y HUPoOK, AKi nompedyrome nodasvuiux docaioxcensb. Ypomooyrin 6 ceui (uUmod) moxnce posensoa-
mucb 8 AKocmi biomapkepa myoyasapHoi macu 6 panHiil diaenocmuyi ¢iopo3y nHupok. Taxooc, 6 cmammi npudineno ysaey
poai anemii, einokcii Hupok, gimaminy D, ocobausocmsam po3eumiy iopo3y HUpoOK y nayicHmie 3 0iabemu4uHo X80po-
oot Hupok (IXH). Axuenmoeano ysaey Ha 8axicaugicms iHIOY8AHHA PEHiH-AH2IOMEeH3UH-AAb00CMEPOHO80I cCUCmeMU

(RAAS) 015 npoghinaxmuxu ma nom ’axuerts @iopo3y HUPoK.

KmouoBi cioBa: xpowuiuna xeopoba Hupok, ypomooyrin, makpogaeu, iopos Hupok, 2inokcii, aymogaeis,
mparcgopmyrouuii pakmop pocmy- 1, monouumapuuii xemoammpaxmaumuuii npomein 1, napaokconasu, mikpoPHK,
diabemuunuil HUpKosull Gibpo3, peHiH-aHeiomeH3uHo8a cucmema, gimamin D.

Beryn. XXH — rimo6GanbHa mpoGjieMa OXOPOHM
3I0POB’s, KA XapaKTEPU3YETHCS BUCOKOIO MOIIMPE-
HicTIO, 3axBoploBaHicTIO Ta cMeptHicTio [1]. XXH €
MOIIMPEHUM MYJbTU(hAKTOPHUM MPOrPECYIOUUM 3a-
MaJIbHUM 3aXBOPIOBaHHSIM, 3 KOMIUIEKCHOIO €TiOJIo-
ri€ero, s SIKOro XapakTepHO ITOCTYIOBE 3HVXKCHHS
(GYHKIIT HUPOK Ta pO3BUTOK (PiOpO3y OCTaHHIX, IIO
BUKJIMKA€E BTpaTy Macu HUPOK, 3HMXKECHHS PO3paxyH-
KOBOI IIBUAKOCTI Ki1y0oukoBoi (iabTpawii (plIIK®)
i IpU3BOOUTH OO TEepMiHAJbHOI HMPKOBOI HEAOCTAT-
HocTi. CriocTepiraeTbcsl 3poCTaHHs 3aXBOPIOBAHHOCTI
i mommpeHocti XXH y BCbOMY CBiTi, KiJIbKIiCTh JTI0-
nei, sxi ctpaxnaioTh Ha XXH - 6inbine 800 minbito-
HiB (11pubau3Ho 11,7%—18% HaceneHHs CBITY) i Hei
Bimcorok 30imbLyeThes 31 crapinaam [1-5]. Hanpu-
knan, 19 mineitoHiB moneit y Crnonydyenux Illrarax
crpaxnatorb Ha XHH, sika, 3a mporHozamMu, npoTsrom
HactynmHux 10 pokiB Mae 30iabIIUTUCH BABivi. ¥ Crio-
nyyeHux IlraTtax, 6au3bpko 1 i3 7 DOpOCIUX cTaplie
30 pokiB Mmae XXH [6-10]. ITauientu 3 XXH B rpymi
PM3UKY PO3BUTKY YCKJIaAHEHb, TaKMX SIK MiHEpaJbHi
Ta KicTtkoBi po3nagu npu XXH (CKD-MBD), cepue-
BO-CYIMHHI 3aXBOpPIOBaHHS Ta rinepToHisi. Ha xanb, B
Halll yac HaledektuBHime JnikyBaHHs XXH e miani3
a0o TpaHCIUTaHTAaLlis HUpKU [6].

V namienrtiB 3 XXH Hepinko BUHMKA€E XpOHiuHE
3amajeHHsI, sIKe CYTTEBO BIUIMBA€E Ha BUHMKHCHHS Ta
MporpecyBaHHs ypaxeHHs HUpoK Ha Tji XXH, 3a pa-

Jlinig /IenoBa
marbual8@gmail.com

XYHOK TIiIBUILIEHOTO YTBOPEHHS aKTUBHUX (POPM KHC-
Hio (ADK) i 3HMKEHHSI aHTMOKCHUIAHTHOTO 3aXHUCTY.
KapnioToniuni crepoinu (KTC), ki 3Ha4HO TiaBUIIE-
Hi mpu XXH, € BaXXJIMBUMU MeIiaTOpaMU OKCHUIAHT-
HOTO CTpeCy Ta PO3BUTKY 3allaJIbHOIO CTaHY B HUPKaX.
KTC marots npo3anaabHuii eeKT Ta MiACUIIOTh (i-
OporeHe3 HUPOK 3a paxXyHOK 3B’SI3yBaHHS Ta Mepenavi
CUTHAJTy yepe3 HaTpili/Kajiii-aneHo3uHTpudocharasu
(Na+/K+-AT®azy) [7, 11].

Mexanizmu po3BuTKy (hiGpo3y HHpPOK. B ocHOBI
po3Butky XHH nexuth nporpecyrouuii iHTepCTHIIi-
anbHUi ¢i0po3. IHTepcTuLianbHi pidbpodaacTu 3M0po-
BUX HUPOK 3a0e3MeUYyi0Th HOPMAaJbHY apXiTeKTOHIKY
oprany [9, 12-14]. Y nauienris 3 XXH Hepinko BUsAB-
JISIETHCS TOLIKOMXEHHS KaHaNbLiB HUPOK 3 nepude-
PUYHOIO aKTHBAaLi€I0 ¢ibpobmacTis [8]. DakTop pocty
¢ibpoodnactiB23 (FGF23), ¢ocdatu, mapar ropMoH
(ITTT), Klotho, a TakoxX BiK Ta CTaTh BIJIMBAlOTh Ha
didporenes Hupox [1, 15]. ®id6po3 HUPOK, K IPaBU-
JIO, € TPEBATIOIYO0I0 CKJIAA0BOIO TEPMiHAIbHOI CTaIil
XXH [10].

®idpo3 — 1ie BiANOBiAb Ha IMOIIKOMXEHHS TKa-
HUH, SKa XapaKTepU3YETbCS HaAMIipHUM BiIKJaJaH-
HaM ECM (KOMIIOHEHTIB CHOJYYHOI TKAaHWHU Ma-
TPUKCY), IePEeBaXKHO, JIOKAJbHUMU Me3eHXiMaIbHUMU
KJIiITUHAMU, 110 BUKJIMKA€E MOPYIIEHHS (DYHKIIii opra-
HY i € HacJIiAKOM MaTOJIOTiYHOTO Tpollecy Ae3aJanThB-
HOI perapallii, IK1it MoXke BigOyBaTUC SIK ITiJI yac, TaK
i micyg 3anmanbpHOI Bignosimi [1, 3, 5].

DibporeHe3 XapakTepH3YETbCS 3aMiHOIO (HYHK-
LIiOHAJIbHOI YaCKW HUPKMU CIIOJYYHOIO TKAaHUHOIO, 1110
pYHHY€E apXiTeKTOHiKYy HUPKM, 3MEHIIYIOYM KPOBO-
MocTayaHHs Ta HETaTUBHO BiToOpaXkaeThbCs Ha (PyHKIIIT
HUPOK, i IPU3BOIUTH 10 HE3BOPOTHOI HUPKOBOI HEIAO0-
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CTaTHICTi, BHACIJOK BPaXX€HHS BCiX BiAIUTiB HUPKU:
KaHaJblliB, KJIyOOUKiB, iHTEPCTULII0 Ta HUPKOBUX
cynuH. Pi3Hi Tpurepu, Taki sIK: 3anajeHHs, iHpeKIis,
ayTtoarpecisi, TpaBMa, paHa, CKD-MBD, MeTa6oiuHi
po3yanu Ta iHWli, SKi CTBOPIOIOTh MOJIEKYJISIPHi CUTHA-
JIU, 110 BiIMOBiganbHi 3a (idporeHe3 HUPOK, Mid yac
SIKOrO Me3eHXiMaJlbHi KJIiTUHM, Taki K (pidpodaacTu
Ta Mioidpo06acTu, peKPyTYIOThCS Pi3HUMU TUTIAMU
KJIITUH, TAKUX K. 3anajbHi KJIITUHU, eHAO0TeTiaIbHi
i emitemianeni [1, 5, 12].

Ho dibpo3y i HeAOCTaTHOCTI HUPOK MPU ypaXKeH-
Hi HUPOK MPUBOAUTH LIUTOKIHOBUI KackKan, iH(pUIb-
Tpalis KIiTUHAMU 3alajleHHsI Ta HACTYITHUI TTepexi,
B mojaibllioMy, emitenito B me3eHximy (EMT). Ak-
TUBALlil0 pelenTopa emniTeaiaJibHOro (GpakTopy pocTy
(EGFR) BinHOCSTH 10 MeXaHi3MiB penapailii KaHaJlb-
uiB. XpoHiuHa aktuBallig peuentopa EGFR ctumy-
Jo€ (pibporeHe3 HUPOK Ha BiAMiHY BiJl TOCTPOi aKTU-
Ballil pelienTopy, sIKa € KOPUCHOIO HA paHHiX CTalisX
ypaxXeHHSI HUPOK. XPOHiYHA aKTUBallisl PELENnTopy
EGFR, 306iibluyoun ekcrnpecito TpaHC(hOPMYIHO4YOro
daxropy pocty 6eral (TGF-B1), onmocepeakoBaHo
copusie mnpodidepallii iHTepcTULIATBHUX Miohiopo-
OnacTiB Ta cekpelii KoJlareHy Ta iHIIUX MPOTEiHiB
ECM, 110 Bukiinkae pyHKIIiOHATbHY HEAOCTATHOCTD
HebpOHiB Ta iHTepcTULiaabHUi (Hidpo3 Hupok [1, 3,
4, 13].
Hupkosuii ¢pidbporeHes mae n’sth CTadiil:
iHGbTBTpaLiss B HUPLi MOHOLIUTIB i MakpodarisB B
HaJAMIpHil KiJIbKOCTi 3 TOApa3HEeHHSIM TyOyJIsIpHO-
ro ypOoemiTeilo BHACIIIOK 3aMajlbHOTO MPOLECY;
ii) mosiBa HAAJMUIIKOBOI KiJIbKOCTiI MpodidporeH-
HUX (PaKTOPiB i TpUTEPiB, TAKUX SIK, (HAKTOp pocC-
Ty, (iOpOreHHi HUTOKIHU Ta iHIII;
OCHOBHOIO CTaJi€l0 MOIIKOIXEHHS CTPYKTYpH i
(yHKUiT HUPOK € CcTaAis 30iNbIIEHHS BigKIanaH-
HSI 3 HACTYITHUM HaKOMUYEHHSM B HUPKOBOMY iH-
tepctuliii ECM (BHaclifok nucOaiaHCy CUHTE3Y
Ta aerpaaailii OCTaHHbOTIO);
CTajlis Me3eHXIMaJbHUX 3MiH B HUpPKax i 3MeH-
LIEHHS Macu HUPOK;
CTaJlis MiKpOaHTiOoMNaTisi HUPOK 3 PO3BUTKOM ille-
Mii i, HaBiTb, aHOKCII iHTepcTULio HUPOK [10].
Poab cinoxcii nupox 6 hidpozenesi. I'inokcis — 1ie
MaTOJIOTIYHUI CTAaH TKAaHUH, OpraHiB abo opraHizmy,
SKWI BUHUKAE Tipu nediuuti kucHo. DizionorivyHo,
HUpKa 3HAXOAUTHCS B CTaHi TIMOKCii, HE AUBJISYUCH
Ha Te, 1o Maitxe 20% LUMPKYJII0YOro 06’eMy KpoBi
npunanae Ha HUPKU. EHepreTuuHi moTpedu KIiTUH
BHYTPIIlIHS CTilKiCTh KJIITUH IO TiMOKCii, JOKaJabHa
Harnpyra KMCHIO BIUJIMBAIOTh HA CTaH TiMOKCii HUPKU.
Haii6inbm 4yTIMBUMU IO TIMOKCUYHOTO YPaKE€HHS B
HUpKaxX € MPOKCUMAaJbHi TyOyJOLIMTU, CTYIiHb ypa-
JKE€HHSI KAHAJIbLIiB BIIUBAE HA MPOTHO3 3aXBOPIOBAHHS
HUPOK. ¥ BiAMOBib HA FiMOKCil0 MEepULIUTU AU(EpPEH-
LiI0I0THCS B aKTUBOBaHI Mio¢iOpo6iacTy B iHTepCTU-
wii, 1110 3aKiHuyeThes GiGpo3oM HUPOK [8, 16].

KpoBonocTtauaHHS BIJIMBA€ Ha CTiAKiCTh HUPKU
o rinmokcii. Hupka BxuBae He Oinbire 10% KuCHIO,

i)

ii)

iii)

iv)

V)

SIKUW TPAHCIIOPTYEThCSI HUPKOBOIO apTepieto. Posmo-
JIJT KUCHIO B HUPLi HACTYMHWIA: MepeBaXHa YacTUHA
KPOBi B HUPKAX MPUTMAAA€E Ha KOPY HUPOK, i inuie 10—
15% xpoBi — Ha MO3KOBY pe4OBMHY HUPOK. BeHo3Hi Ta
apTepiajibHi CYIUHU Y HUPLi 3HAXOAAThCS NapaieabHO
i OJIM3bKO OAWH A0 OAHOTrOo. Y MeAysipHiii 4YacTUHIi
HUPKHU 3-32 apTEPiOBEHO3HOTO IIIYHTAa Halpyra KUCHIO
B HUPKOBIili TKAHWHI MOXe 3HUXYBAaTUCS, MPUOIU3HO,
no 10 mM pt.cT. B KipKOBili YaCTUHI HUPKU Hampyra
KHUCHIO 3HAXOAUTHCS B LIMPOKOMY Aiana3oHi (cepenHiii
napuiaibHUi TUCK KUCHIO CKi1aaae 6au3bko 30 MM pT.
ct.). Ha TpaHCcopTyBaHHSI KUCHIO B TYOYJIOiHTEPCTU -
LiaJbHY TIISHKY Ma€ BUpilIaJibHE 3HAYE€HHS MMOCTTJI0-
MEpPYJSIpDHUI KaMuISpHUII KPOBOTIK, TOOTO Hampyra
KHWCHIO HErailHO 3MEHIUUTHCS B TYOYJIOiHTEPCTULIil
BHACJiIOK OOCTpPYKIIil BUllle 3a Teuiero. Pi3Hi dakTo-
U, Taki IK: aKTUBHICTb LIJISAXiB (hakTOpa, iHAYKOBAHO-
ro rinokcieto (HIF) Ta mBuakicTh KIiITUHHOTO MeTa-
00J1i3My, BIJIMBAIOTh HA YYTJIUBIiCTh 0 TMOKCii pi3HUX
tuniB Kiitux [8, 16].

3HVXEHHSI Hampyru KUCHIO Ta TIiMOKCisl TOCUTh
yacto BusBIA0ThC pu XXH. 3okpeMa, Ha reMogia-
JIi3i, y Mali€HTIB CIOCTEPiraJiucs MOpyIeHHsSI KOHBEK-
TUBHOTO Ta IUPY3iAHOrO TPAHCHOPTYBAHHSI KUCHIO.
e onvH BaxnuBUil hakTOp MPU XPOHiIUHI1 HUPKOBIl
riMmokcii — BTpaTa MEepUTYOYISIPHUX KaIuISapiB, SgKa €
HaCJIiIKOM TiMOKCii 3 0MHOro OOKY, a 3 iHILIOT0, MOCU-
JIIOE TIMOKCil0, COPUSIOYU TUM CAMUM MPOTPECYBAHHIO
XXH. HaxkonuuyeHHsi ECM, sike akTUBY€E TiIllOKCis,
30inbuIye AudysiiiHy BincTaHb MiX HedpoHaMu Ta
(YHKIIOHATBHUMU KPOBOHOCHUMU CYAWHAMU, TUM
CaMUM MOCWJTIOIOYU Tinmokciwo. [HTepcTunianbuuit di-
0po3 HeraTUBHO BIJIMBAE Ha AUQY3il0 KUCHIO 4yepe3
BEJMKY BiCTaHb MiX KJIITMHAMM KaHAaJbLIiB Ta Kalli-
JISIpaMu, 3HUXYIOUU TyOYJIOiHTEPCTULIAIbHUI KPOBO-
TiK (AucOanaHC Ba30aKTUBHUX PEYOBUH: (aKTUBALlis
eHporelliHy, RAAS, o06cTpykilig nepuTyOyJIsipHUX Ka-
IMiISIPiB y MOIIKOMXEHUX KiIyboukax, Toiuo) [8, 16].

TpomOyBaHHSI KITyOOUKOBUX KamijsipiB abo riio-
MEpPYJSIDHUN CKJIEPO3 MOXYTh iHAYKYBaTU MOIIKO-
JUKEHHS KaHalbliB 4Yepe3 3HUXEHHS NOCTayaHHS
KHUCHIO TEpUTYOYIIpHUMHU KamiispaMmu. |, HaBmakwu,
TyOyJIOiHTEPCTULlIAJIbHE TOLIKOIKEHHS O0OB’SI3KOBO
MpuBeae A0 CTPYKTYpHOI ab0 (PyHKIIOHATBbHOI BTpa-
TU KJIyOouKiB. TpaHCIOpTYBaHHS piIvMHU N0 macula
densa 30iIbIIYETHCS BHACHIAOK TYOYIsIpHOI aTpodii,
110 Bele A0 3HUXKEHHS KJIyOO4YKOBOi (isbTpallii (ka-
HaJIblLIEBO-KJIIyOOUKOBUII 3BOPOTHUIA 3B’s130K). [lpu
TyOyJlOiHTepCTULlIAIBHOMY ~ (DiOpo3i  3MEHINYEThCS
KPOBOMOCTAaYaHHS MEepPUTYOYIIpHUX KamiisipiB, BHa-
CJIiJOK YOTO BUHUKAE illIeMiYHe ypaxXeHH He(POHY 3i
sHKeHHsM pIIK® [8].

ITpu rimokcii nepeBaxHa OiBIIICTh KIITUH NEpe-
XOJATh 3 aepoOHOro Ha aHaepoOHUI MeTabosi3M, Ae
IJ1iKOJIi3 € OCHOBHUM CHOCOOOM YTBOPEHHSI €Heprii.
I'nikoni3 yTBOplo€e auie 2 MoJib aieHO3MHTpUdocharty
(AT®) Ha MOJTB TJTIOKO3H, 1110 € Hee(heKTUBHUM CITOCO-
OOM yTBOPEHHSI €Heprii, B TOPiBHIHHI 3 YTBOPEHHSIM
[JIIOKO3U IIij 4ac aepoOHOro AuxaHHs (mpubau3Ho 36
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mosb AT®/monw). B mpotieci amanTaliii mpu XpoHid-
Hili Tinmokcii BigbyBarOThCS 3MiHU B MOJENSIX €KCIIpeCil
reHiB (TpaHCKpUIIIifHA aKTUBAllis T€HiB, iHAyKOBa-
HuUX rinokcieto crabdinizawisa HIF ta crab6inizauis HIF).
OOMexXeHHS CIOXXKMBAHHS €Hepril BinOyBaeThCs yepes
NpuUrHiyeHHs1 mpoleciB, 3aBasku HIF-HezanexHum
LJISIXaM, TaKuX SIK: aKTUBHICTb iOHHUX KaHaJliB, 0io-
reHe3 pubocom, TpaHCALis MAaTPUYHOI PUOOHYKIIEI-
HoBoi kuciaotu (MPHK) ta mogin kinituH. HakonuueH-
HSI MPOMIXKHUX PEYOBUH MpPU TiMOKCil Ta MeTaboJiuHi
aHoMaJii BifirparoTh BaXJIUBY DPOJIb B YIIKOJKEHHI
Hupok. IlikaBo, 1110 BiTHOBAEHHSI HUPKMU TTiCJs YIIKO-
JIDKEHHSI T€XX BUKJIMKAE CTaH BiIHOCHOI MMOKCil, IKUiA
MoXKe iHilliloBaTH aepOOHMIA TIikoi3. B cBiTI aeskux
JaHUX, SIKi CBiAYATh PO T€, 1110 MOIIKOIKEHHS HUPOK
iHIYKYe pernapaTUBHi MPOLECU B MOLIKOIXKEHI HUPLI
3 HACTYITHUM CTUMYJIIOBAHHSIM aepOOHOTO TJIiKOJi3y i
npoJtidhepallii KIITUH, 4iTKe PO3YMiHHSI KUCHEBOTO Io-
MEOCTa3y € BaXJIMBUM LTS TOKpallleHHsI TpodiTakTu -
ku Ta jikyBaHHst XXH [8, 17].

B craHi rimokcii miaABUILYETbCS aKTUBHICTb €Jie-
meHTa peakuii Ha rinokcito (HRE (caiiT 3B’s3yBaHHS
HAHK HIF)), akuil KepyeTbcsl pPENOPTEPHUM TEHOM.
OpHi€l0 3 TOJTOBHUX MillIeHE! TiMOKCii € eHAOTeTiaIbHi
kjituHu. [1pu rinokcis BinOyBa€eTbCs CTUMYJALIS p38
MiTOT€H-aKTUBOBaHO1 nporteinkiHazu (MAPK), aktu-
Ballisl peLenTopy IS KiHIEBUX MPOAYKTiB MPOrpecy-
touoro rikyBaHHSI (RAGE) i TpaHCIIOBaHHS CUTHATIB
saaepHoro (akropa kanna B (NF-«B), mo npuisui-
Y€ HUPKOBY HeIOCTAaTHICTD [8].

ITpu XXH cnoctepiraerbcsi MOPYILIEHHS peryJisi-
1Iii aHrioreHe3y BHACIIIOK TYyOyJOiHTEPCTUIliaTIbHOT
TiMOKCil 1 3MEHIIEeHHSI MEePUTYOyJISIpHUX KaIiIspiB.
Ilpu rimokcii Taki ¢akTopu, SIK: aHTIOMOETUHHU, Dhak-
top pocty eHaotedito cyaud (VEGF) (Flt1 6epe yyacTs
B akTuBalii, HIF Moxe 30iibl1yBaTh TpaHCKPUMILLilO
VEGF), BIuiuB Ha Mirpaliito Ta mpoJigepaliito eHa1oTe-
JiAJIbHUX KJIITUH, PETYJSLlisi CHHTa3 OKCUAY a30Ty iH-
JNYKYIOTh aHTioreHe3. B KaHanblieBUX i eHAOTETiaIbHUX
KJliTuHax, nogouurtax excrpecyerbcst VEGF-A, saxuii
3HUXXYEThCSA Ha ocTaHHiX cramisgx XXH. B kirybouko-
BUX 1 €HAOTENiAJIbHUX KJIITMHAX Ta MEePUTYOYISIPHUX
Karnijsipax BigOyBa€eTbcs ekcrpecist peuentopy VEGF
(VEGFR). V nauienriB i3 XXH Excnpecis VEGFR
MiABUILYETHCS BHACIIIOK YOTO BUHUKAE €HAOTENianb-
Ha nucdyHkuis. HaaMmipHa ekcnpecis aHTiOTeH3UHY?2
(Ang2), a TaKOX CHOPUSTU MOLIKOIXKEHHS TMOAOLUTIB
Ta MpUTHiYyBaTu peryasuito Heppuny i VEGF. V na-
wieHTiB i3 XXH cnoctepiraioTbcs NiABUILIEHHS PiBHIB
Ang2 i 3HUXeHHs piBHiB Angl [8].

TpaHcdopmalis xeanepHux T-ximituH Tuny 1
(Thl) B xenmepHi T-xuimituau tuny 2 (Th2) (mocu-
JIEHHSI iMyHHOI BiAIOBiAi UUMTOTOKCUYHMX T-KJIiTUH
Ta MakpodariB) akTuByeTbcs 30inblieHHsIM HIF-1oa
B T-xnituHax. HIF-1o Moxe BUCTymaTu HeTaTUBHUM
peryasaToOpoM afanTUBHOI IMyHHOI CUCTEMU 3a JOIO-
MOTOI0 30iJIbIIIEHHS PiBHIB alleHO3WHY (iHTiOyBaHHS
edexTopHUX T-KIITUH) Ta iHAYKIIi1 mpoJideparlii i 1u-
(depenmianii peryasropraux T-kmitus [8, 18].

VY nauientiB i3 XXH aneMis € MyabTudakTopHe
3axBoproBaHHs1. HenoctaTHicth eputpornoetuny (EPO)
€ OJHUM i3 HaBaXJIMBIlLIMX MATOJOTIYHUX YMHHUKIB.
Perynsarop innykiiii EPO €, nepeBaxHo, rinokcis (HIF-
2a perymoe ekcrapecito EPO). HIF Moxe BUKOpuUCTO-
BYBATUCS IUTS JIiKyBaHHS aHeMii y mauieHTiB 3 XXH [8].

3ani3zo 3aliMae BaxXJIMBE MiClle B €pUTPOMOE3i.
Excnpecis rena HIF2 Buctymae peryisiTopoM ekc-
mnpecii reHa MeTaboJ1i3My 3aJliza B renarouuTax, i CTu-
MYJIIOE BUPOOJIEHHSI AyOAeHaJIbHOrO LIMTOXpoMy B i
€KCTIpecilo TpaHCHopTepa IBOBaJEHTHOro MeTtanyl,
Ta cripusie cuHte3y EPO B neuinui i HupKkax. Y maui-
eHTiB i3 XXH npuunHu nediuury 3aiza, K MpaBUiio,
HACTYITHi: BTpaTa KpOBi, HEIOCTATHE HAaIXOIKEHHSsI/
BCMOKTYBaHHs1 3ayiza 3 ixero. IIlo6 TpaHcmopryBa-
tuca Fe2+ tpancdhepunom (TF) mo micus mpusHa-
yeHH4 notpideH deponoptuH (FPN). HIF moxe 6ytu
HEraTUBHUM DPETYJISITOPOM FeNCUAMHY Ta MigBULIyBa-
™ excrnpecito FPN ta TF. linodepemisi, 3HUXEeHHS
FPN Tta nigBuilleHHs piBHiB CUPOBATKOIO TEMCUAUHY
MPU XPOHIYHOMY 3aMajbHOMY MPOLIECi MOXYTh CIIPU-
SITU TOsIBi aHemii. T'imokcis akTuBye peuentop EPO
(EPOR) (peryntoBaHHsI CMHTe3y reMoTIo6iny) [8].

Poav eéimaminy D ¢ pozsumky ¢hiopo3y nupok. B
MeTaboJTi3Mi KiCTOK Ta roMe0CTa3i Kajbllito BiTamiH D
Bimirpae 3HauHy posb. «HeknacuuHi edekTu» BiTaMiHy
D B iHIIMX TKAHWHAX i CUCTEMax TeX MaloTh BEJIUKE
3HayeHHs. B mikipi, Bitamin D3 (xonekanbuudepo)
CUHTE3YETbCSI a00 HAAXOAUTH 3 1XKelo, K BiTaMiH D2
(xonexkanpLudepoa adbo eprokaibiidepon). B nevin-
ui, Bitaminu D2 i D3 (HeakTuBHi (popmu Bitaminy D)
MeTaboJ1i3yI0ThCsd A0 25-rinpokcuBitamiHny D (ocHo-
BHa ¢opMma BiTaminy D). B Hupkax 25-rinpoxkcusiTa-
MiHy D TpaHcdhopmyeTbes B 1,25-nuriipokcuBiTaMiH
D (xanpuutpion), mo € HalOiIbII AKTUBHUM MIPUPO/ -
HUM MeTabositoM Bitaminy D. {51 BUpoOHMLITBA TTO-
3aHUPKOBOrO Ta HUPKOBOTO KaJbLUTPioNy MOTpiOHA
«I0CTaTHS KiJIbKiCcTh 25-rigpokcusitaminy D» [1].

Taki ynHHUKM sK: OnokyBaHHsi EMT, mucpe-
ryasuiss RAAS Bitaminy D, iHrio6iuiss BitamiHom D
3anaynieHHs1, 3HuxkeHHs piBHA [T BruBae Ha 3paT-
HIiCTh aKTMBATOPIB PeLENTOpPiB BiTaMiHy D MO3UTUBHO
BIUIMBATU Ha CTaH HUPOK [1].

3anobiraHHs TPaHCKPUILil PEeryiasiTopy aKTHUB-
HOCTi HOpMaJIbHOI ekcmpecii i cekpeulii T-KJIITUH
(RANTES) (cekpeTyeTbcs Ta €KCIPECYETbCS HOP-
MaJIbHUMU T-KIIITUHAMU, PETYIIOETHCS aKTUBALIIEI0),
LIMTOKIHY (CEKPETYyEThCI Ta €KCIIPECYEThCS aKTUBO-
BaHUMU T-rmiMpouuTaMu) peanizyeTbcs yepe3 aKTU-
Bauito peuentopa Bitaminy D (VDR) mapukanbuuto-
JIoM, kUil cekBecTpye paktop TpaHckpunuii NF-«kB.
YV Hupkax antudiopo3numu nposisamu VDRA e:

i) mpurHiueHHs: KoJsareHy I, TpomOocmnoHaeiHyl,
TGF-p1 Ta ADAM17;

aHTUIIpoJlipepaTuBHUN e(peKT Ha Me3aHTrialbHi
KJIITUHUA Pa30M i3 3MEHIIEHHSIM JEWKOLUTAPHOI
iH(dinpTpaLii;

30€peXeHHs CTPYKTYPU MOJOLMTIB i 3MEHIIEHHS
ix rineptpodii;

ii)

iii)
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iv) Ta iHayKuisl cekpellii Ta eKcrpecii (hpakTopa pocTy
rerarouutiB (HGF) (ennoreHHoro aHtudiopos-
Horo ¢akropa) [1, 4].

Bitamin D € HeratuBHuM peryasitopom RAAS
(6Ge3nocepeHbO TPUTHIUYIOUM TPAHCKPUIILLIO Ta
3HUXYIOUM €KCOPECilo TeHa pPeHiHy). 3MEeHILIYIOUU
3MiHu B EMT, napukaabuuToa 3amodirae iHTepcTu-
HianbHOMY (piGpo3y, LUISAXOM iHTiOiLil CUHTE3y mpo-
teiniB matpuui (TGF-B1, konarenu I, I1I), a B TyOy-
JIIpPHUX emiTeaiouuTtax — 30epiraB E-kaarepux, muis-
xoM BigMiHu TGF-B-onocepenkoBaHe MPUTHIYEHHS
E-kanrepuny [1].

Perynauis tpancnoptepa rmoko3ud (GLUT4)
i cexpelii iHCyJiHy BiZOYBa€TbCsl 4yepe3 3B’S130K MixX
meTtabojizMom rmoko3n Ta VDRA. Busgsneno, mio
nonaBaHHs VDRA mauieHTam 3 LyKpoBUM AiabeToMm
tun (L[]) 2 Moxe 3MeHIIyBaTU 3anajeHHs, IUISIXOM
3HUXeHHS ekcrnpecii reHa RAGE B MOHOHYyKJIeapHUX
KJIITUHAX Ta 3HUXKEHHS PiBHIB CUPOBAaTKOBUX (DaKTOpPYy
Hekpo3y myxauHu ajbda (TNF-o) i KiHIeBux npoayk-
TiB po3wupeHoro riikysanHs (AGES) [1].

Bitamin D 3agisHuil y KibKOX cTamisix (idpo-
3y Hupok. IInsxu-peryisiTopu «KJIaCUYHUX Ta He-
KJIacu4YHUX» edekTiB BiTaMiHy D HmeperyaioloTbcs B
yMmoBax aedinuty Bitaminy D. Bukopuctanuga VDRA
Moxe mnoJjieriutu Gidpo3 HUPoK. B HUpkax, XiHoUi
TOPMOHU MOXYTh MaTU PEHOMPOTEKTOPHUU edeKT y
mamienTis 3 XXH [1].

Ocobausocmi pozeumxy ¢hi6po3y HuUpox y nauicn-
mie 3 J/IXH. Y Bchomy cBiti Ha LI/I xBopitoTh 463 Mijb-
WOHM JIoAel, 110 POOUTh MOTO OJAHUM i3 OCHOBHMX
HeiH(deKUiHUX 3aXBOPIOBaHb. € MPUIYIIEHHS, IO Y
2045 poui ue yucao 3pocte no 700 MinbiioHis. LI/ €
OTHUM 3 HaliCepUO3HIllIMX YAHHUKIB 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI, SIKa MOB’g3aHa 3 3aXBOPIOBAHHSIM HU-
poxk [1, 19].

3HayHe Miclie B BUBYEHHI PO3BUTKY (hiOpO3y HU-
pok y nauieHTiB 3 XXH 3aiimae niabeTuuHUit HUPKO-
BUt HidpO3, AKKUI BUHMKAE HA Mi3Hil cTaail niabeTuy-
HOI1 Hedpomarii.

ITpu niabetnuHOMy HUpPKOBOMY (hiOpO3i crocTepi-
Ta€THCS MACUBHE BiIKJIaAaHHS KOJIATEHY 3 HAKOMTUYEH-
HsiM ECM Ta 3aMillileHHSI HUPKOBOI IMapeHXiMU CIOJTy4-
HOIO TKAaHWHOIO 3 YTBOPEeHHSIM pyO1s. [imepriikeMis €
TUM CaMUM CIPUSITIUBUM (DOHOM [JISI Pi3HOMAHITHUX
MATOTEHHUX TPUIepiB, $SIKi CHPUSIOTh MATOJOTIUHIN
TpaHcdopMalii HUpKoBux eHaoTenito i EMT Ta aktu-
BYIOTb EPULIMTH 3 (hiOpoOIacTaMU 3 HACTYITHUM Tepe-
POMIXXEHHSM OCTaHHIX B MiodiOpobaacTu, 10 B CBOIO
yepry MNpPU3BOAUTH [0 HAKOMWYEHHS 1 BiIKJIaJaHHS
oinkiB ECM, Takux gk ¢$iOpoHeKTUH i KosareH. I, K
HaCJi0K, MIOMEPYJIOCKIEPO3 3 (piOpO30M KaHAJbLIIB,
CYIWH Ta iHTepCTUlILito HUpOK [2, 9, 12, 19-23].

3HauHy poJib y (idpo3i Hupok npu LI/ Bimirpae

HakonuyeHHS AGES §K y no3akJIiTUHHOMY, TaK i BHY-

TPILIHBOKJIITUHHOMY TIpocTopax. B ymoBax rineprii-

KeMii BilOyBa€ThbCS YyTBOPEHHSI HE3BOPOTHUX CHOJYK

(AGE) nuisixom HakKONMUWYEHHS MPOAYKTiB AMaaopi Ta

ocHoB Illudda missxom HepepMEHTATUBHUX PEAKILiA

BiIHOBJTIOIOUKX I[YKPiB 3 HYKJIETHOBUMU KUCIOTaMMU,
aMiHOTrpynmaMu B TIpOTeiHax, Jimigax 4epe3 Kackaj
NPOMiIXHUX peakliii. Ina Tex Moxe 6yTH JXepenroMm
AGE. ITatonoriuna niss AGE moxe peanidyBaTtucs, B
OCHOBHOMY, IBOMA LIJISIXaMMU:

i) Taki o3Haku niabeTnyHOi HedpomnaTii, IK MOTOB-
IIeHHST 0a3aJbHOI MeMOpaHUu, PO3LIUPEHHS Me-
3aHTialy Ta MiIBUILEHHS MPOHUKHOCTI CyIUH JJIS
anpOyMiHy, IHAYKYIOTbCS He(pEepMEeHTATUBHOIO
IiKali€o JaMiHiHy Ta KojareHy. [HrioyBaHHS y
HUpKax He(epMEHTATUBHOI TJiKallii JaMiHiHYy Ta
KOJIar€Hy MOX€ 3MEHIIUTU HEraTUBHUI BILIUB
AGE [1].

Bzaemonist AGE, ronoBHum unHoMm, 3 RAGE (nis
AGE € MeMOpaHHUM MYJbTWJIITaHIHUM peLeT-
TOpOM), MOB’SI3aHA 3 iHAYKII€I0 OKCUIAHTHO-
ro crpecy (yrBopenHss ADK) ta ¢idporeHesom.
HupkoBa HemOCTaTHICTH Ta TJIOMEPYJOCKIEpPO3
TeX MOB’s3aHi 3 HanMipHOI exkcrnpecielo RAGE.
MoxHa 3MEHIIIUTH KJTyOOUKOBi CTPYKTYPHi 3MiHU
B HUPKaXx 3 paHHbOIO TUCHYHKIII€0 NUISIXOM MPU-
raivenHs RAGE [1, 11].

OxupiHH4 € pakTopoM pusuky LIJI, Ha KOXeH Ki-
Jiorpam 30iJIbLIeHHs Baru Tija, pusuk LJI 3poctae Ha
4,5%. T1pn OXUPiHHI YaCTO CIOCTEPIraloThCsi KOMOP-
OiHi CTaHU: MOENHAHHS OXUPiIHHS 3 AUCTiMNiAeMi€elo,
PE3UCTEHTHICTIO 10 iHCYJiHYy, MeTab0OoJi4YHOl AucC-
(byHKIUi€I0, OKUCTIOBATBHUM CTPECOM, TiMepriaiKeMi-
€10 HaTLIeceplle; MiIBUILEHHS TUCKY Y LIMX MaLli€HTIiB
MOB’s13aHE 3 TJIOMEPYJISIPHOIO TinepdulbTpallieto, sSKa
iHnyKye ¢idpo3 HUPOK, Yyepe3 UUISIXU TinepTpodii mo-
JOIUTIB, TIMOKCilO Ta 3amajleHHs1 KaHanbLiB [1].

Cucrema RAAS, nursxom akrtusizanii TGF-B1 ta
(hiOpoHEeKTUHY, CIIpUSIE PO3BUTKY HNiaOETUYHOTO HUP-
koBoro ¢idpo3y. 3MiHM B NUISIXax Aerpanaiii 6iika
(HampukJan, yOiKBiTUH-TIPOTEACOMHOTO LIISIXY) OMO-
CEepeKOBAHO MiABUIIYE, Y HUPKAX, PETYJSALil0 Mpo-
(}i6po3HUX pakTopiB. Y KIYOOUKOBUX ME3AHTiaTbHUX
kiituHax yepe3 aktubailito AGE/RAGE 306inb11yioTh-
csl eKcIpecii TpoMOoLMTapHOTO (haKTOpa poCTy, iHCY-
JiHonoaioHoro dakrtopa pocty li I, TGF-B1 ta ybik-
BiTYBaHHSI, a MOTiM, ONOCepeaKOBaHa iHIyKI1isl (pidpo-
HEKTUHY, JIJaMiHiHYy, KOJIar€Hy Ta Oerpaaallisi MoBYa3-
HOTO iH(OPMALIiHOTO PErYJsTOPY2-TIOB’I3aHOTO 3
npoteiHoM] (Sirtl) (omocepeakoBaHy MpOTEACOMOIO),
SIKUW MPUTHIYY€E eKcnpecito mpodiOpo3HUX MapKepiB
Ta Ma€ UUTOMPOTEKTOPHUI €(PEKT MPU OKCUAAHTHOMY
crpeci [1, 11, 24].

B3aemodia waaxie ma caxmopie ¢hiopozenesy
Hupok. J1o ocHOBHUX (hakTopiB dibporeHesy HUPOK i
eHIoTeliaIbHOI AUCOHYHKILT BiTHOCATh: Ang2, MOHO-
LUUTapHUI XeMoaTTpakTaHTHbIA nporeunl (MCP)),
TGF-B, dakropu anaresii (BHYTPIIIHbOKJIITUHHA MO-
nekyna aaresii (ICAM,), Mojiekyna aaresii cyaMmHHUX
knitud (VCAM))), acuMeTpUYHUI OUMETUIIAPreHiH
(ADMA), RANTES, iurepneiikiny (IL);, VEGF,
romouuctein (HCYST), iHribitop akTuBaTopy Ijias-
miHoreHy (PAI-I), ¢daktop Bimne6panma (FW),
metanonporeinassl (MMP) [10, 24].

ii)
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Ipu 3ananpHiil Binnosini Hupok, ren Ccl, konye
MoHouuTapHuii MCP| — KJI1040BUIA XEMOATTPAKTAHT-
HUIl peryadaTop MakpodariB, SKWUil MOXHa BBaXaTu
HOBUM 0iOMapKepoM MpU rOCTPOMY Ypak€HHi HUPOK.
Minsumennsa exkcnpecii Ccl, indopmauiiinoi PHK
(iPHK) B iH®inbTpyrounx Makpodarax KOpestoe 3 Ipo-
rpecyBaHHsAM (pibpo3y Hupok. Bummii pisenr MCP,
acolLliiBaHUIi 31 CYTTEBUM IepeadayyBaHUM 3HUKEH-
HSM ILIBUIKOCTI KJIyOOUKOBOI (pinbTpalii, 30iablIeH-
HSIM YaCTOTH PO3BUTKY i mporpecyBanus XXH [10].

Ilapaoxconasu. Tapaokconasu (PON) — 1e ci-
MeNCcTBO (hepPMEHTIB, SIKi MPenCcTaBIeHi TpbOMa YjeHa-
mu, PON,, PON, u PON,. PON, — e npotein (dpep-
MEHT), AKUI KonyeTbest reHoM PON| (KopoTke 1uieye
7-1i xpomocomu y monuHu). GepMeHT BiTHOCUTHCS 10
Kjacy apuinauankuicgocdaras (apunecrepas), € yHi-
KaJbHUM CUBOPOTKOBUM TiPOJITUYHUM (PEPMEHTOM
JIAKTOHO3010, SIKUW CUHTE3yEThCS B MEYiHIli Ta TpaH-
CIOPTYETHCS JIMONPOTEINAMUA BUCOKOI IIUTBHOCTI. €
3B’A30K MiX 3HUXKEHHAM LUpKymoo4oro PON, i npo-
rpecyBanHaM XXH. PON, (cuHoHiMU: apusiecTepasa,,
A-ecTepasza, TOMOLIMCTEIHTIONaKTOHA3a a00 apuiiaiai-
kuagocdarasa) rigpoJiizye dpocdopopraHiuHi croay-
Ku. € npunyuenns, o PON| Moxe BigirpaBatu cyT-
TEBY POJIb B PO3BUTKY XPOHIYHOTO 3alaJbHOTO CTaHY,
SIKMIA J1eKUTh B oCHOBI XXH. OKCUIaHTHUIA CTpeC Ha
TJIi aTepPOCKIEPO3y 3HMXKYe akTuBHiCTL PON,. PON,
Ma€e HeDPOMPOTEKTOPHY Mil0, 3HUXKEHHS LUPKYJIIO-
10401 akTUBHOCTI PON| 3HaYHO HMX4Ya Y Mali€HTIB 3
XXH mnopiBHSHO 3i 31I0POBUMMU JIOABMU i MPOTHO3YE
PO3BUTOK 3aXBOPIOBAHHSI i CMEPTHICTh y MALli€EHTIB 3
XXH [7, 11].

TNF-aavgha-nepemeoprorouuii  pepmenm. llle
OIUH BAXJUBUH (haKTOp, IKUI TpUNMAE y4yacThb B 3a-
najeHHi i ¢pibporeHe3i HUPOK, BiTHOCUTHCS 10 ciMeli-
CTBa JAE3iHTEerpuMHy Ta MetanonporteiHazu (ADAM),
i HasuBaeTbcsi TACE (depMeHT, KUl KOHBEPTYE
¢akrop TNF-a) a60 ADAM ,,, sakuii BUBIIbHAE IIPO-
dopmu EGFR ta TNF-a, cripusitoun TUM CaMUM BU-
POOJIEHHIO aKTUBHUX PO3YMHHUX Jirava. [Tpu modomy
ypaxKeHHi HUPOK CIOCTePira€TbCsl CTiliKe MiaBUILIEHHS
piBHiB ADAM,, i iioro iioro cy6crparis TNF-o Ta am-
(diperyniny 3 BinmoBimiHUMU peuenTopaMu. 3-3a 4OTO,
EGFR, sk ocHOBHUIA JliraHA aMiperysiHy, HOCTiiiHO
aKTUMBYETBCS, 3allyCcKalouM Kackaj MmpodiOopo3Hux Ta
npo3anajibHux (akropiB. I, HaBMaku, MPUTHiYEHHS
ADAMI17 y npokcuMaibHOMY KaHablli 3amobirae
uuM npouecam [1].

OcHoeéHi cuenaavHi wiasxu ¢hiopozene3y Hupox.
BinHocHO HemaBHO 3 SIBWJIOCH IIOHATTS “OCHOBHUIA
CUTHAJIBHUM 1IJISIX”, IO BU3HAYAETHCH SIK “OCHOBHUM
LJISIX AJ1S1 IEPETBOPEHHS MOYaTKOBOIO CTUMYJY B Ma-
ToJI0TiYHUM Pi6po3”. [ToHATTS “peryaaTopHuil msx”
BU3Hauyae (akTop, SIKi 3[AaTHiI “BIUIMBATU Ha OCHO-
BHMI LIJISIX”, ajle HE MalOTh MOXJIMBOCTI IepPeTBOPIO-
BaTH MMOYATKOBUI CTUMYJI y MaToI0TiyHuil ¢i6pos [1].

KrnacuyHi curHanpHi wisgxu npu Gidpo3i HUPOK:
TNF-a, NF-«B, Hedgehog, Notch, docharuaunino-
suton3-kiHasy (PI3K/AKT), fAnyc-kiHa3zy/curHaibHi

MepeTBOpIOBaYi Ta akTuBaTOpu TpaHckpumuii (JAK-
STAT), TGF-B,/Smad, Wnt Ta cmipanbHa KiHa3a
RHO/Rho (ROCK) [10, 24-27].

Miodidbpobaactu (siki MaoTh o.-SMA) BUpOOIS-
I0Th HAAMIpHY KiJIBKICTh MO3aKJAITUHHOTO MaTPUKCY
(ECM), TGF-B 3abesneuye cBoiO mepeaavyy CUTHa-
JIiB IJIIXOM B3aeMofii 3 peuentopom TGF-f tumy 2
(TBR,), motim 38’a3ye TPR, i akTuBye Smad, /3 i KiJib-
ka MAPK (B Tomy uucii, peryjiboBaHy €KCTpalieiato-
JIApPHMM curHanoMm Kinasy-1i -2 (ERK; /2), p3;3 MAPK
ta N-KiHueBy KiHasy c-Jun (JNK)) [6, 20].

Poav ex3zocom ¢ axmueauii cueHaibHUX WAAXIG
dibpoeenesy nupok. EXx3zocoMu — Mo3akIiTUHHHI MeMO-
paHHi Be3ukynu, giamerpoMm 40-100 HM, npuiiMaloTh
y4acThb B TpPaHCHOPTYBaHHI A0 KAITUH-PEUMITIEHTIB
nporeiniB, ainigiB Ta PHK (cotHi MikpoPHK (miR)
ta Tucayi BuaiB iPHK). OcTeonoHTHH Bimirpae 3Ha4yHy
poJsib B (piOporeHe3i HUPOK 3a paxyHOK 3B’SI3yBaHHS
€K30COMAJILHOTO OCTEONOHTUHY 3 CD,,, cnpusaioyu
akTuBallii i npodidepaiii ¢dibpobdaactiB. Exzocomu
ceui mauieHTiB 3 XXH HeraTuBHO KOPEIOIOTh 3 PyHK-
1[i€El0 HUPOK Ta CYTTEBO NMPUCKOPIOIOTH (hibporeHes
HUPOK 3a paxyHOK nepeHocy N-KiHIeBOro (pparMmeHTy
OCTEOINOHTUHY. Y TyOYISIpHUX KIiTUHAX €K30COMU aK-
TUBYIOTBbCSI 3-KaTeHiHOM. OmnocepenkoBaHa aKTHBa-
uist oci OPN/CD,, ex3ocomamu, ika KOHTPOJIIOETLCS
B-kareHiHOM, BIUIMBaE Ha (idporeHe3 HUpok. PiGpo3
HUPOK 3HAYHO 3MEHIIYBaBCs MPU BUIaEeHHi (abo ae-
Jiellii) reHa -kaTeHiHy B TyOyasipHux kiituHax (Ksp-
B-kateHin —/—) a6o rena CD,, (CD,,—/-) [21, 27, 28].

Bnaue miR na ¢iopocenes nupox. miR — e
HEBEJIMKi OAHOJAHLIOXKOBI (HEKOAYI0Ui) MOJEKYJIU
PHK, ki ckinagatoTecst i3 21—25 HyKJIeOTUIB,
0 € HETaTUBHUMU PETYJITOpaMU €KCHpecii CBOIX
LIbOBUX reHiB. miR 6epyTh yuacTs y idporeHesi (K
CTUMYJISATOPU Tak i iHribitopu ¢idpo3HOro mpoiecy)
(1, 4].

«OcHoBHui curHaneHui max» TGF-f, perymoe
yacTuHy miR, crnpusioun HaaMipHOMY BiIKJIaAEeHHIO
KoJiareHy Ta (pidpo3y TKaHWH, i MOXKJIMBE MOJIETILEHHS
npouecy EMT. HaamipHa exkcrnipecig ogHux miR iH-
aykye $ibpo3 HUPOK i ceplisd: miR,;;, miR, ,, miR g,
miR,g,, miR,3,, miR;,, miR,,, i 3HMXEHHA iX perys-
11ii, HAaBMaKu - 3MeHIlIeHHs (HidpPOo3y HUPOK Ta CeplLis
[1].

Inmi miR gitoTe gk iHriditopu ¢idbporeHesy,
SIKi 3axuIlaloTh HUPKU Ta ceple Big didporeHesy:
miR,,,/5,,, miR,;y, miR;,, miR,y, Let,. HaiiGinbiu Bu-
BYEHUX B LILOMY TUIaHi € ciMeidcTBO mMiR . [Ind iHayK-
uii Gpibpo3y BaxynmBUM € iHri6i6imig miR,y TGF-B1/
Smad, i, HaBMaku, MiABUILEHHA PiBHiB miR29 npu-
THiuye (iOporeHes, 3HUXYIOUU PETYJSALi0 LiTbOBUX
reHiB, 10 KoxyTs MMP, ta konaren tumis I i IV
(1, 24, 29].

€ nekinbka miR, siKi MOXyTb OyTU NOTEHUITHUMU
KaHauaaTaMy JJisl AiaTHOCTUKU Ta MPOrHo3y (pidpo3y
HUPOK: MiR,, i miRy . ITapamgokc, AKuit MOXKHa CIO-
cTepiraTd B JesIKMX BUMAAKax, a came, 3MiHU DiBHiB
miR y TKaHWHI € IPOTUIEXHi iX PiBHSM Yy CUpPOBATLi
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KpOBi, MOXXHa MOSICHUTU BUBiJIbHEHHSIM miR B KpoBo-
TiK 3 TKAHWHU, 1110 MOTpeOy€e 10JaTKOBOIO JOCIIiIXKEH-
Hs [1].

RAAS, ax ooun 3 «OCHOGHUX» CUCHAABHUX WAAXIE
dibpoeenesy nupok. Icrye na usaxu RAAS: kinacuy-
HUii Ta anbTepHaTUBHUMN. Kitacuunuii nuisix RAAS no-
YUHAETHCY 3 CUHTe3y Ang Ta peHiHy. FOkcTariomepy-
JISIpHIi KJTITUHU HUPOK CEKPETYIOTh PEHiH (acmapTUII-
poTeas3a), OCHOBHOIO (DYHKIIIEID SIKOTO € MPOAYKILIist
Ang,. Ang, — ue pparmeHT 3 10 aMiHOKMCIOTHUX €M~
THU[iB AHTIOTEH3WUHOTEHY, 10 PO3LIETUTIOETHCS HUPKO-
BUM peHiHOM. ITotiM Ang; mepTBOPIOETbCA 3aBASIKU
aHTiOTeH3MHIIEpeTBOpIoloUooMy depmeHTy (ATID) B
OKTanenTua Ang,, IKWii € aKTUBHUM KOMIIOHEHTOM B
PO3BUTKY TiNepToHii. Ang, npossise cBoi epekTu ye-
pe3 B3aEMOJIiI0 3 IBOMA peLIeNITOpaMMU, SIKi MOB’sI3aHi 3
G-6inkom - peuentopom Ang, tumy 1 (AT R) i Tumy 2
(AT,R). CurnanpHuii nuisix Smad CTUMYIIOETHCA (4e-
pe3 TGF-B1-He3anexxHOro MexaHi3M) 3aBASIKW BIUIU-
By Ang, Ha cuHTe3 (PiOpOHEKTUHY Ta KonareHy. Ilnsax
TGF-B1 tex aktuByeTbcs Ang,, ToxX RAAS MoxHa
BBaXaTu OJHUM 3 «OCHOBHMX» CUTHAJbHUM IILJISIXiB
didporenesy [1, 20, 24].

Iponykr ansrepHarusHoro uusaxy RAAS ACE, -
Ang (1-7), aKuii B3a€EMOJIi€ 3 CEMUTPAHCMEMOPAHHUM
peuenTopom, 3B’s13aHUM 3 G-06ikoM, Mas-peuenTtop.
HedponporektopHuii edekT Mae Bichb pelLenTopiB
ACE,/Ang (1-7)/Mas, npotuaioun epeKkram KJIacu4-
Horo uuisixy RAAS. ExcnepuMeHTalbHUI aedilut
ACE, npusBoauB 10 MPOrpecyBaHHs CEPLEBOrO Ta
HUPKOBOTO (ibpo3is y mummeit [1].

AxtuBailiss RAAS Mae npo3ananbHi i mpodidpo3Hi
SIKOCTi, B TOMY YMCIIi, i 3a paxyHOK akTuBauii ADAM,,
(ingykye tpaHcnokauiro ADAM,; i mirpauiro 1o xii-
TUHHOI MeMOpaHnu) [1].

Iuri6iTopn ATI®, iHribGiTOpU peHiHy, aHTaroHic-
TU MiHEpaJIbHUX PELENTOpPiB, OJOKATOPU PelenTOpiB
Ang, (bPA) MoxyTb nocaaburu abo 3anoodirru ¢idpo-
TE€HEe3y HUPOK Ta Ceplisl 32 paXyHOK KOHTPOJIO 00’ eMy

MO3aKJIITUHHOI PiAUHMU, TilepTeH3ii, 3anajeHHs Ta §i-
6po3y HMpOK i cepus [1].

FGF,; y nupkax, onocepeakosano uepes Klotho
i aktuBauito TGF-B, inaykye npodibpo3Hi cur-
HanbHi Kackamu. IITT, FGF,;, Klotho i gocdaty
B3aeMonoBr’s3aHi, [ITI Bigirpae BaxJmBy poJib y (i-
OporeHe3i HUpOK. BropuHHMIA rineprnapatupeos, y na-
uienTiB 3 XXH, acouitoerbes 3 pibporenesom [1, 15].

Yacrorwo o3Hakolo nporpecytrouyoi XXH € tydyno-
iHTepCcTULliaTbHUI (PiOPO3 HUPOK, SIKUI XapaKTepu-
3yETbCS HaAMipHUM BiakjagaeHHssM ECM B minsHui
iHTepcTullito. [HTepcTULiaTbHUI PiOPO3 TAKOXK MOXE
OyTH O3HAKOIO HEAaNaNTUBHOTO BiJHOBJIEHHS HUPOK
nicasa rocrporo moinkomkeHHs Hupok (I'TIH), ska
BKJIIOYA€E JOCUTh CKJIaAHY B3aEMO/iI0 MiX JeKiJbKoMa
JISIXaMUW, TAKUMU SIK: 3YMMUHKA KJIITUHHOTO LIMKIY,
3anajeHHs, ayrodaris, MOUIKOMXEHHSI MiTOXOHIPiil
ta cTapinus« [5, 18, 20, 25, 26, 30-34].

AyTtodariss — 11e JizocomManbHa Aerpanalliss KoM-
MOHEHTIB UUTOIIa3MU, SIKA € BHYTPIIIHIM €BOJIIOLiii-
HUM 3aXMCHUM MEXaHI3MOM i € BaXJIMBOIO TSI HUPOK.
OpnHak ii posib B (phibporeHesi cyrnepeuinBa i HE3po3y-
MiJIa, HaOPUKJIAJ, IPU TOCTPOMY YIIKOIXKEHHI HUPOK
aytodaris BUHUKAE y TYOYJISIPHUX KJIITUHAX, CIIPUSIE
atpodii KaHaNIbLIB, 3arnbesi KJIITUH il Yac XpOoHi3a-
1ii maToJiorii HUPOK, 110 MPU3BOAUTH A0 PiOpo3y HU-
poK. AJie B TOI caMuii yac, aytodaris Moxe pyiiHyBa-
T Taki 6iku ECM, sk KosareH tuiy I, mpurHiyyrouu
di6pos [30, 32, 33, 34].

Bnaue Klotho ma nenmudy, akuii 3 Hb020 ompu-
MAHO HA CUSHAAbHI WAAXU DPO36UMKY (iOpO3y HUPOK.
Klotho — 1ue onmHOMpoOXimHWII TpaHCMEeMOpPaHHUIA
npoteiH (B-TaoKypoHHUaasa), 110 3arnodirae crapiH-
HIO, SIKUIl €KCIPECYEThCI B KAHAIbLIEBUM EHIiTETiEM
HUPOK i ¢yHKLioHYe K KopeuenTop misd FGF,,, Bi-
Jirparoyy 3Ha4Hy poJjib y ¢pochaTHoMy remoctasi. Ile
icHye po3uunnHuit Knoto (sKlotho), sikuit Mae exctpa-
LETIOISIPHUIA JOMEH Y KpoBOOOiry (puc. 1).

/
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Puc. 1. Cunre3s Klotho.

Ilpumimku:

CpG — yumosun-pocpam-ayanin; Dnmt — DNA(deoxyribonucleic acid)methyltransferase [15].
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Yepes MOLIKOIKEHHS HUPOK a00 3 BIKOM eKCIpecis
Klotho cunbHO 3HMXKYeThed. [HTiIOyBaHHS Mepenayi CUr-

Hanis Wnt, TGF-f i FGF, cnipusttots antughiobposHomy
edexty Klotho y manienTis 3 XXH (ta6a. 1) [6, 15, 35].

Tabauys 1
Curnaishi nuisxu Ta edektu Klotho [15]
T'enernyna . .
Moaudikamis/ Ekcnepumen- In vitro/ 3axBopioBaHHs,/ C"l:HaJ.]le TILTSXH, S .
PO3YHHHUIA TaJIbHI TBAPUHI in vivo TATOJIOTIYHMI CTaH S RIS L S R
6itok edexry
Pozunanmit | Mui In vivo AnonTo3 B kKapmuomi- | Iuri6imis p38, INK [IpurHiveHHS CTpecy
OiToK OLIUTaX, SIKWI BUKJIH - i amoInTo3y eHaoILIa3-
KaHMi1 cTpecoM MaTUIHOTO PETUKY-
JIyMy
Pozunnumit | My Invivo lneptpodist cepirs, [HriGiiis kanbIiito- TTonepemxeHHs Ti-
0ok eKcIepyuMeHTalbHa Boro kaHany, TRPC6, |meptpodii, Hopmati-
rineproHist mpu aedi- | FGFR1 3allist apTepiaTbHOTO
1uTi Klotho TUCKY (AT)
PozunnHmit | My KJiTuHA Invivo, |IlowmkomkenHs cep- | [IpurHiuenHs §idpoay, | [lonepemkeHHs mo-
Oitok HO9c2 i HeoHa- invitro | 11eBOTO M’sI3Y, SIKe OKCHIAHTHOTO CTPECY, | IIKOMKEHHS CEPIIEBO-
TaJIbHI Kapio- BUKJIMKAHE TiMEPIli- | MITOXOHAPiaTbHOI TUC- | TO M3y
MiOIIUTH KeMi€lo GyHKIIT i iHrioimisa
3amnayieHHsl, sSIKe iHIy-
KOBaHE aKTHBALlI€I0
NF-B i ROS
PozunnHmit | Mui db/db Invivo |IlinBuienuii cucrto- | [MocunenHs excrpecii | [TonepemkeHHs di-
OioK (mopens LT JIIYHUM TUCK, (iopo3 | Klotho i cymepokcun | 6po3y HUPOK i HOpMa-
2-TO TUITLY) i TinmepTpodisi HUPOK, | AMCMYyTa3u, IPU- nizanisg AT
rinepriikemist, THIYeHHS eKcTpecii
dioponekTuny, HIEF
TGF-1i TNF-, doc-
dopumoBanHg mTOR
Ta Akt B HUpKax,
Pozunnumit | Muii db/db Invivo lnepriaikemis YacTkoBa HOpMaJi-
oiok (monenn LT 3allist piBHS LYKDY,
2-TO TUILY) MOCWIEHHSI CeKpellil
iHCYTiHY.
PogunnHuit | Mui Invivo L1 iHmykoBaHUA TTonepemxeHHs amomn-
ook BBEIEHHSIM CTPETTO- TO3y B -KJIITUHAX ITifI-
30TOLIMHA IITYHKOBOT 3aJ103U
PozunnHmit | My db/db In vivo |10 Hedimut Klotho cy- Hedimut Klotho
Oi10K MPOBOIKYETHCS aKTU- | CYTIPOBOIXKYETHCS 3a-
Bawiero NF- B NaJbHUMMU TIpoLieCaMu
B HUpPKax
PozunnHmit | ImyHOmedituTHi Invivo, |Pak MonouHoi3an03u | [HriGiwis 38’s13yBaHHST | TOpMO3UTH PO3BUTOK
oinox/ muiii nude invitro | MOIUHUA IGF-1 3 iioro petien- | myXJivH in vivo i picT
KJI1 nomeHn TOPOM PaKOBUX KJIITUH B
KyJIBTypi
PozuunHHumit | Mui Invivo, |Pax niguuyHKoBO1 Monynsuis bFGFta | Topmo3uTs npodtice-
6inok/ in vitro | 3a103u IGF-I curnanbaux pallifo paKOBUX KJIITUH
KJI1 nomen LUTSIXiB in vitro
[eHeTnyHa Kpucu Invivo LI iHmykoBaHUIA IHri6imis Rho- IMonepemkae hi6bpo3
Moau(iKaIis BBEICHHSIM cTpenTo- | associated coiled-coil | HMpOK, TimepTpodiro
30TOLIMHA kinase HUPOK
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[Ipodosicenns mabauyi 1

T'enernuna Ekcnepumen- In vitro/ 3axBopioBanHs,/ CHrHajIbHi IUISIXH, AKi Otpumani epekTi
momudikauis/ | TaabHi TBAPUHK in vivo NaTOJIOTIYHUI CTaH 3ajisHi 11 peanizamii
PO3YMHHMIA eekTy
OiJ10K
Ienetnuna Mui Invivo | Hemieninizartis Inri6inis Akt i ERK IMocuneHHst peMierti-
Monudikallist Hizalii
[eneTnuna Muri Invivo KornituBHi mopy- 306inblIye ekcripecito | SMEHIIEHHS YaCTOTH
Moaudikariis meHHs, enitentnyHa | GluN2B cyOoavHuULb | eMiJIenTUYHUX Harla-
aKTUBHICTh NMDA -penenTopiB IIiB, 301iJIBIIIEHHSI TIPO-
CTOPOBOI ITaM’SITi,
Ienernuna MeseHrianbHi in vitro lNnepraikemist Iuri6iuis Egr-1, IMpurnHiuye ¢idposHi
moaudika- KJIITUHU JTIO- TGF 1/SMAD?3 cur- | npouecu
11isi/TpaHc- IAHA HAJIBHOTO IUISIXY
dexkiris
Ilpumimku: P38 — mimoeen-axkmusosana npomeinkinaza; JNK — N-kinyesa kinasza c-Jun; GluN2B — ionomponHuii

peuenmop eaymamamy (NMDA 2B); NMDA — N-memun-D-acnapmam; Akt — npomeinkinaza B; ERK —
nosaxkaimunHa cuenan-peeyavogana Kinasa; 1GF-1 — incyainonodionuii paxmop pocmy 1; bFGF — 6a3o06uii
gaxmop pocmy ¢hibpobracmie; Egr- 1 — mpanckpunuitinuii paxmop panuvoi peakuyii pocmy 1; SMAD3 — mamepi
npomu dexanenmanneziuozo eomonoea 3; NF-kB — adepnuii paxmop kanna B; HIF — gpaxmop, indykosanuii
einokciero; TGF-B1 — mpancghopmyrouuii paxmop pocmy 6ema-1; TNF-a — gpakxmop Hekpo3y nyxaunu asrvga;
mTOR — mexaniuna miwensv panamiyuny; ROS — axmueni popmu kucrnro; TRPC6 — KanoHIMHULL MPaH3UMOPHULL
peuenmopruti nomenyian 6; FGFRI — peuyenmop gpaxmopa pocmy ¢ibpobaacmie 1; KL — nozaxaimunnuii domen

npomeinya-Klotho.

Bigkpurra nentuny, (KP,), axuit 6y10 oTpuMaHo
3 Klotho, € BaxknuBumM, ockinbku KP1 3axuiiiae Hup-
KU 4yepe3 BIIMB Ha nepenauy curHainiB TGF-f (iHri-
Oye akTuBalilo Qidopo6aacTiB HMUISIXOM 3B’SI3yBaHHS 3
peuentopom TGF-B2 (TBR,), HacmigKOM 4YOro € Imo-
pymenns B3aemonii TGF-B/TBR,). I, ax pesynbrar,
KP1 Bukimoyae akrupauiro Smad, /3 i MiTOT€H-aKTU-
BoBaHUX NpoTeiHkiHaz TGF-B, ocKiJIbKM KOHTPOIIOE
excrpecito “npodidbpo3Hux” TeHiB, 3a JOIMOMOIOIO
Smad-3anexHux i He3anexXHux uisaxiB. OOMexXeHHS
nepenadi curHaiiB TGF-[3 € milueHHI0 171 pO3poOKH
eekTUBHOTO JTiKyBaHHS (hiGpo3y HUPOK [6].

€ wuikasi mani, mo Mani nentuau Klotho, imiTy-
oun aHTUdiOpo3Hy nito Klotho HopMaibHOT JOBXU-
HU, ajie 6e3 HebaxaHUX eheKTiB, € TOCUTh e(PEKTUB-
Hi y IpUTHiYeHHi akTuBallil piopobiaacTiB i nepemayi
curnany TGF-B, i monerienHi ¢pibpo3y HUPOK SIK in
vivo, Tak i in vitro [6, 15].

Ilaax Piezol. 3aranbHoBimoMUit (GakT, MO eTi-
TeJliil 37aTeH MePETBOPIOBATU 3a JOTTOMOTOI0 MEXaHO-
peuenTopiB (pelLentopu, noB’s3aHi 3 G-01JIKOM, iI0HHI
KaHaJu, TIiKOKaJIiKC, iIHTETPUHU i iH.) 30BHIlIHI Me-
XaHiYHi CUTHAJX Y BHYTPIIIHBbOKJIITUHHI €JIEKTPOHHI i
XiMiuHi curHanu. HellogaBHO BiAKpUTUIT MEXaHOUYT-
JIMBUI HECEJIEKTUBHUI KaTioOHHUIA KaHan — Piezo,
SIKUM pO3MOBCIOMKEHUI B 0araTbox THUIMAX KJITHUH i
TKaHWH. Hampyra 6iHapHOTO LIapy KJIITUHHOI MeMO-
paHM Oes3rnocepelHbO HamamrToBye Ta Kepye IT’e3o,.
Taki ¢i3nyHi cWiIKM, $SK Hampyra CTUCHEHHS, 3CYyBY,
PO3TSITHEHHSI Ta OCMOTUYHUM CTpec, iHIUKYIOTh 3Mi-
HY HaTIry MEMOpPaHU BHACJiAOK YOTrO BiIKPUBAETHCS
KaHan Piezo,, 1l MOTpamIsiHHA KaTiOHiB: Ca?*, Na™,
K* ta Mg?* (3 HeBesnkoio nepesaroio Ca?*). Piezo,

Bilirpae 3Ha4Hy poJjib B OCMOpPETYJISLIi cedi, a TAKOX
B TOMEOCTa3i apTepiaJbHOTO TUCKY Ta CTaHi CyIWH.
B mpokcuManbHOMY Ta JUCTaIbHOMY 3BUBHUCTHX Ka-
HaJIbLSAX, KOPTUKAJIBHIN Ta MeAYJISIpHiA 30ipHUX TIPO-
TOKaX, HUPKOBUX TilIbLISIX, OYJI0 BUSIBIEHO €KCIIPECitO
6inka Piezol [36].

XKopcTkicTh HUPKOBOI KOpY B HOpMi OM3bKO 4
kIla, ane Mmoxe migBuiyBaTtucs a0 35 klIla B maiieHTa
3 (piOpo3HUM TIpoliecoM B HUpKax. s mpaBUILHOTO
(byHKIOHYBaHHS HE(DPOHIB i KaHAJIBIIB HUPKOBI €ITi-
TEJIiOLIMTU MAIOTh pearyBaTu Ha 3MiHU TUCKY Ta HATATY
CTiHKH B MPOCBITi KAHAJBIIIB Ta 3MiHU MTOTOKY PiIUHU
B KaHaiblsX. [Ipu $idpo3i HUPKA cTae KOPCTKILIOI
3-32 PEMOJIEJIIOBAHHSI KOJAar€HOM 3 HACTYIHOWO aK-
TUBalli€lo TpaHcaoBaHHS curHaniB ECM, BHacligmok
YOro BiOYBA€THCS 3aMiHa MEBHUX KJIITUH KOPCTKUM
MaTpUKCOM. JlomaTKOBO 30iJbLIYETHCS XOPCTKiCTh
MaTPUKCY Yepe3 LUISIX MepeXpecHOTO 3MIMBAaHHS IUX
diopun matpukcy [36].

BusasiieHo 38’430K MixX akTuBauieio Piezo, Ta ne-
peladero CUTrHalliB, SIKi MOB’s3aHi 3 iHTerpuHOM. IH-
TeTPUHU — 1I€ MEXaHOpEeLeNnToOpu (TpaHcMeMOpaHHi
OiTKOBI KOMILIEKCH, SIKi YTBOPEHi CYOONUHUIISIMU O i
B). LlutomiasmMaTUYHUN JOMEH B3aEMOJIE 3 IIUTOCKE-
JIETOM, a TIO3aKJIiITUHHUI JOMEH iHTeTpUHY B3aEMOJIE
3 oinkamu ECM, BHACJTiIOK YOro 30BHIIIIHI MeXaHiuHi
CUTHAJI MOXYTh TPAHCJIIOBATUCS B KJIITUHY, AKTUBY-
04U THUM CaMWM iHTETPUH-3aJIEXHY BHYTPIIITHBOKIIi-
TUHHY KiHa3y. BHYTpilIHbOKTITUHHUI JOMEH iHTEeTrpu-
HiB aKTUBYETHCS BHYTPIITHbOKJIITHHHUMU CUTHAJIAMU
(0co0OaMBO KaJIbLIIEBUMHU CUTHAJIAMM ), BHACIIiIOK YOTO
BinOyBaeThCs KjlacTepusallisl iHTeTpUHiB (MiABUIIEHA
CIIOpigHEeHICTh iHTErpuHiB 1m0 giranagy ECM) [36].
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B xJiTMHax KaHalbLiB HUPOK 4Yepe3 aKTUBALlil0
CUTHAJIbHUX UUISIXiB KaJIbIlil0/KalblaiHy/iHTETPUHY
ctumyisuieto Piezol akTuByloTbesl Tpodidpo3Hi (e-
HotumnoBi 3MmiHu. Illnsax Piezol Moxe cTtaTu HOBOIO
TapreTHOWO TEpami€lo I MoJjieruieHHs (idpo3y HU-
pok [36].

Poav peuenmopy ouckoidunogozo domenyl ¢ ¢hi-
opocene3i Hupok. T1oKOMKeHI TPOKCUMAaJIbHI TyOy-
JISIpHI eMmiTeTiOUUTH iHAYKYIOTh Kackal i3 mpo3amnaib-
HUX Ta MPOo(iOPO3HUX IIUTOKIHIB (BKIIOYAIOUM peleT-
topu ECM) Ha siKuii MaloTh BIUIMB YMCJE€HHI (pakTo-
pu. Cepen LMX pelenTopiB MPUBEPTAE yBAry peLENTOP
auckoinuHosoro gomenyl (DDR)), sakuii € peuenTo-
pOM TUPO3MHKIHA3M, 10 B3aEMOJIE 3 KojareHoMm. B
inTakTHMX opraHax DDR, ekcnpecyeTbes, 3a3Buyai,
Ha HU3BKOMY PiBHi, aJie TO3UTUBHO KOPEJIOE MPU XBO-
po6i Ta ymkomkeHHi. DDR| ctumyiioe iHdinbTpaniio
3aMajJibHUX KJIITUH, CEeKpelilo MpodiOpo3HUX LUTO-
KiHiB i ¢i0bpo3 TkanuH npu XXH. Inri6iropu DDR|,
SK MOKa3aB aHali3 PiBHIB €KCMpecii TeHiB y MOIIKO-
JUKEHUX HUPKaxX, MPUTHiIYYIOTh NpodiOpo3Hi Ta mpo-
3anajibHi TeHU, SKi OyJU aKTUBOBAHI YIIKOIXEHHSM,
o no3poisie posmiagaty DDR, gk nmepcrnekTuBHUI
TeparneBTUYHUIA 3aci6 [37].

Ha ¢i6poreHes BIIIMBAIOTh iHTpALIETIOISIPHI CUT-
HaJbHi IUJISIXU, SKi iHAYKYIOThCSI KOJIAaT€H-OMOCepe/I-
KoBaHOM akTuBauicio DDR | (cnpusHHA TpaHCa0KaLii
no anpa i Bzaemonii DDR, 3 B-akTUHOM i HEM A30BUM
miozuHoM II (NM 1)), sixuii cipusie hidbpo3y HMUISIXOM
30ibIIEHHSI TPAHCKPUIILii KoJlareHy Ta 30iJbllieH-
Hs yrBopeHHs1 TGF-B1. Tpanckpunuisa konareny IV
(OCHOBHUI KOJlareH, SIKU aKTUBYEThCS TIpU (Pidpo3-
HOMY IIpOLeCi) MoJeruyeTbcs npu B3aemonii DDR|
3 XxpoMaTuHOM Y saapi. [nsa onocepeaxosanoro DDR|
YUIiITbHEHHS KOJIAar€HOBUX BOJIOKOH TEX MOTPiOHA B3a-
emozniga DDR, 3 NM II. € npumnyuieHHs, 1110 eKCIPECis
DDRI1 BindyBaeThcsd Ha YIIKOAXEHUX PE3UAEHTHUX
TYOYJSIpHUX EeIiTeNioluTaX, a He Ha iHPiIbTpylouux
Makpoddarax [37].

Poav maxpochazie y namoeenesi pozeumky ¢hi-
0po3y Hupok. ANanTUBHUN Ta BPOIKEHUN iMyHITET
IpaloTh BaXJIMBY POJib HA PaHHIX CTalisx ¢ibporeHe3y
HUPOK. Makpodaru M, i penapatuBHi Makpodaru M,
3a0e3MevuyoTh paHHIO 3anajibHy (ha3y peakilii 3aroeH-
Hg panu. Dibpo3, Ha BiIMiHY Bim ToCTpoi 3amanbHOI
peaxlliii, 3a3BUyaii, € HacJliIKOM XpOHIYHOIO 3arajeH-
HSI Ha PaHHIX CTafisiX YpaXX€HHS HUPKU, MPU SKOMY
iMyYHOONOCEPEAKOBAHE PEMOMEIIOBAHHSI TKAaHWHMU,
3anajieHHs Ta IPOLECU penapaliii BitOyBalOThCs OMHO-
YaCHO, MPOTATOM TPUBAJIOTO Yacy (IeKiibKa MiCsILiB).
Tomy XpoHiuHe 3anajieHHs, SIKe, Maiixe, 3aBXIU CIO-
crepiraetbest mpu XXH, yacto € Tpurepom dibporeHe-
3y HUpOK. EHI0TENiOLUTH Ta eMiTeAiOLUTH iHiLiI0I0Th
Kackal mpo3anajbHUX MeIiaTopiB (BKJIIOYHO 3 LIUTO-
KiHaMM Ta XeMOKiHaMH), 3 3aly4YeHHSsIM B LIeil mpoliec
MOJiMOP(PHOSIAEPHUX JIEUKOLMTIB, TYYHUX KJIITUH,
JiM¢pouuTiB, MakpodariB, eo3uHO}iNiB, Ta 6a30diiB
ta 3BUIbHeHHAM TGF-B,, aAxuil € ogHUM i3 BaxXiu-
Bux (¢iOporeHHUX (HakTopiB (30iblIyE CUHTE3 OLIKIB

ECM uwaxom aktusalii ¢piopobaacris) [1, 4, 12, 24,
31, 33, 38].

AKTHBOBaHiI Mio¢iOpo6aacTu BiirpaloTh KIOY0-
BY poJib B (hibporeHesi Hupok. i MiodidbpobaacTiB
XapakKTepHa HasIBHICTh Pi3HUX IXepeJT MOXOKEHHS:

i)  emiredniit uepe3 EMT;

eHAOTeNii 4Yepe3 eHIoTedialbHO-Me3eHXiMallb-
HU nepexin;

npoJidepailis HUpKoBux (hibpobiacTiB ado nepu-
LIUTIB;

HEIOJAaBHO BMSIBJIEHUI mepexia mMakpodar-mio-
didbpodmact (MMT) [10, 13, 21, 27].

IIpu diziosorivHoMy BapiaHTi 3arO€HHS paHWU,
pernapaTUBHA BiAINOBiAb 3aKiHUYETHCS TOAi, KOJM IMO-
IIKO/IXKeHa TKaHUHA BiTHOBIIOETHCS i MioiOpobaacTu
ningawTees anonrtoldy. [Ipu maronoriyuHoMy BapiaHTIi
— Hakomnu4eHHs MioiopobaacTtiB Ta Gidpo3He peMo-
JIeJTIOBaHHS MOIIKOMXEHOI TKAHUHU MPOAOBXYEThCH i
LIeif TTpoliec cTa€ HEKOHTpoJboBaHUM [1].

3ananpHa CTUMYJSLiS MakpodariB MpU3BOAUTH
g0 MMT. Taki TpaHcdhopMoBaHi KIiTUHU 3[aTHI BU-
pOOJIATU KOJIareH i BiIPi3HSAIOTHCS HASIBHICTIO €KCITpe-
cii mapkepa MakpodariB (KjlacTep AugepeHLiroBaHHS
aHTUTeHiB JeiikounTiB moauHn 68 (CDg,)) i Mapkepa
MiodibpobaacTiB (anbda-akKTUH [JIaAKOI MyCKYJIaTypyu
(a-SMA)) Ta BifirpaloTh CyTTEBY poJib y (iOporeHesi
Hupok [10, 20].

Makpodaru € rereporeHHUMU ((HEHOTUIIOBO).
MikpooToyeHHSI MakpodariB MOXyTh MOJSIPU3YBATU
OCTaHHIX B Mpo3anaibHuii peHorun M, abo npoTu-
3anaapHuil penorun M,. Makpodaru M, MOXKYTb ce-
kperyBatu TGF-f, ta IL,), 1106 cTUMY/IIOBaTH IIPO-
Jidepanito MiodidpobdaacTiB, a, TAKOX, MOXYTh €KC-
npecyBatu npokoJjareH I, skuii cnpusie gpidbporeHesy
Hupok. Ilpu rnomepynoHedputi iHPIIBTPYIOUi Ma-
kpodaru € ocHoBHuM pxepeiaom TGF-B1. TGFI1-B
Bimirpae cyrteBy poib y (ibporeHesi Hupok [4, 10,
24, 39].

Makpodarn KiCTKOBOTO MO3KY TaKOX MOXYTb
Oe3rnocepeIHbO CIPUSIOThH (idporeHe3y HUPOK 3a pa-
xyHOK MMT. BucHaxXeHHS KJIiTUH Mi€JIOiTHOTO pSIAy
MaJjio HeraTMBHMI e(eKT Ha BUHUKHEHHS Miogibpo-
onactiB (BHacaimok MMT) Tta ¢ibporeHe3 Hupok. B
IHTAaKTHUX HUPKaX JIOAWHU Ta B HUPKAX MAalLli€HTIB 3
XBOpPOOOIO MiHIMaJIbHUX 3MiH He Oysio 3adiKCOBaHO
MMT. € npunyiieHHs Npo eKCTpapeHaJIbHE MOXO-
JoKeHHS Miodibpo0OacTiB, siKi BUPOOJISIOTh KOJIareH
I nmpu HupkoBoMy (ibporenesi. [Ipu iHTepcTULIATB-
HoMy (ibpo3i HUPOK, BBAXKAETHCS, 110 3HAYHA YacTKa
npunagae, came, Ha MMT, B ToMy 4mClIi i IpU iHTep-
CTULlIAJIbHOMY (PiOporeHesi mpu XpOHIYHOMY BiITOP-
rHeHHi anorpaHciuianTtaTa [10].

Ypomoodyain ax moxcaueuii biomapkep po3eumky
diopo3y nuporx. Umod (nipotein Tamma-Xopcdosa)
— 1e HedpocneunuiuHUi MIiKOMPOTEiH, IKU CUHTEe-
3Y€EThCSI, MEPEBAXHO, Yy TOBCTOMY BUCXiTHOMY BiImiti
netni 'eHne Ta, B MEHIIIM KilbKOCTi, — B AUCTalb-
HOMY 3BUBUCTOMY KaHaJIblli, i BAKOPUCTOBYETHCS K
O6ioMapkep WIS OLIHKU (DYHKI[IOHAIBHOI TyOyJISIpHOL
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macu. Umod BmivBae Ha iHriOyBaHHS JIITOT€HE3Y B
cevoBuBinHuUX 1uisxax (CBII), HaTpiii Ta apTepiaib-
HU TUCK, IMyHHUI TOMEOCTa3 Ta 3aXUCT Bill iHbeKIii
CBII. IcHye nBa uwisixu BuBiAbHeHHs1 Umod: ami-
KaJIbHUH (OiSTbllIa YaCTUHA) - 3 alliKaJIbHOI MEMOpaHUu
eniTeJiaIbHUX KJIITUH B JtoMeH KaHaibliB (Umod €
HaOUIBII TOIIMPEHUM OUIKOM B cedi 3a (izionoriu-
HUX YMOB) Ta 0azojiaTepajibHUIA (MeHIla YacTUHA) -
BUIUISIETBCS 3 0a307aTepaIbHOTO OOKY EIMiTeTiOLUTIB
y kpoBoTik. PiBHi Umod B cupoBatiii KpoBi Ta cedi
KOPEJIIOI0Th 3 KiJIBKICTIO iHTaKTHUX HedpoHiB [15, 22,

40, 41].

YpoeniTenia
KaHanbLie

Uromodulin

KaHanbleBuMu eniTeaionuTaMu TOBCTOTO BUCXi-
Horo Biaginy netii ['eHse i, MOYaTKOBOIO Bimainy 3BU-
BUCTOrO JUCTAJbHOTIO KaHaliblig cekperyeTbess Umod
— 1Ie TPaHCMEMOpPaHHUI TIiKONPOTEiH (CiIMECTBO IJTi-
KOIPOTETHOBUX IMYHOIJIOOYJiHIB), SIKUI CKJIAAAETHCS
3 640 amuHOKUCI0T (MOeKy/sipHa Maca 85—100 k/la),
BKJTIOYHO 3 48 IMCTETHOBUMU 3aJIMILKaMU, SIKi (popmy-
I0Tb AUCYIbMiNHI MiCTKH, 110 BiIMOBigal0Th 32 (popMy-
BaHHSI TPUBUMIpPHOI CTpyKTypu. B HOpMi 1o6oBa ceua
mictuth 20—70 mr Umod, ue, maiixe, 40% Bin nporeo-
MYy cedi, 110 103BoJisie BBaxkat Umod caMuM noiupe-
HMM TIpoTeiHoM ceui (puc. 2) [15, 22, 41].

TAL/DCT 1 cell

BepxiekoBuit
nontc

Puc. 2. Cunre3 umod TyOyIsSIpHUMMU eITiTeTiOITUTaMM.

Ilpumimxu:

ER — endonaasmamuunuii pemuxyaym; Golgi — anapam loavoxnci; UMOD — een Umod; TAL/DCT1 cell - thick

ascending limb/distal convoluted tubule 1; NCC — nampiii-xaop-kompancnopmep; NKCC2 — nampiii-kaniii-xaop-
xompancnopmep2; ROMK — 306niwHiil medyrapuuil kanriesuii kanan Hupku [15].

CurHajibHa TPaHCAYKIIisl B3AEMO/Ii1 3 HUTOKiHAMU
Ta KJIiTUHHA aares3ist ¢popmyerbess Umod. Umod npu-
THiYy€ arperauilo KpuCTaldiB Kajblilo (3HUXYE Tpe-
LMMITalil0 OKcajlaTiB Kalbllilo), 3aXUILalouu BiJl HUP-
KOBOro JiToreHe3y. B Bucxigniit yactui netni I'eHie,
Ha noBepxHi KJIiTHH, Umod yTBOpIOE Telib, KU Mae
BOJOHEIPOHUKHI BJIACTUBOCTI (ITOIEpPEIKEHHS arpe-
raiii KpucTajiB okcanaTy Kablito). Umod nonepen-
JKa€ YTBOPEHHSI MiKpOOHUX OiOMIiBOK (B TOMY YHMCIIi
Esherichia coli) AsIKyt04u 30aTHOCTI 3B’ SI3yIOUUCH 3 TH-
noM 1 ¢pimOpiii KuIKoBoOi Naanyku. JlieTa 3 BEIUKUM
BMIiCTOM OiJiKa i coJi, a, TaKoX, TeTJIbOBi JiypeTUKU
cTUMYTIOIOTh cekpelito Umod [15, 41].

IMpuunnoo Umod-Hakonu4yBaJdbHUX XBOPOO €
myTauii B reHi UMOD. BusBieHo acouiauito XXH 3
MOOAMHOKUMM HYKJEaTUIAHUMU mojiMopdizMaMu B
reni UMOD, piBenb cupoBaTtkoBoro Umod (sUmod)
migBuinyBascsa [15, 41].

Umod B3aimonie 3 imyHorinooyiaiHom G, 1L1, 1L2,
TNF, nimpouuramu, HeliTpodintamMyu, MOHOLUTAMMU.
Ha cunte3s IL8 BrimuBae 3B’ a3yBanHs Umod 3 HelTpo-
dinamu, KUl CTUMYITIOE (PAarolnMTo3 Ta XeMOTAKCUC

Ta iHOYKY€E OerpaHyssdliiilo, Ta MOAYJIIOIOUM iMyHHY
peaxiliito, sKa MOXe CIIPUSITU TYOYJOiHTepCTULIIITHOMY
MOMKOIXeHHIOo i mporpecyBaHH0 XXH. uUmod moxke
pO3MISIIATUCh B SIKOCTi OiomMapkepa TyOyasipHOiI Macu
(Pruijmiin.) [15, 41].

BucHOBKH Ta mepcneKTHBM MOAAJBIINX TOCJIi-
JKeHb (pioporeHe3y HUpOK. Panug giarnoctuka XXH,
npodisakTuKa po3BUTKY (HiOPO3y HUPOK, BUSIBIACHHS
Mali€HTiB BUCOKMX I'PYI PU3UKY, Yy SIKUX BOHA MOXE
MporpecyBaTu 10 TepMiHaJIbHOI CTafii HUPKOBOI Hel0-
CTaTHOCTI, € BaXJIUBUMU. PaHHS npodinakTuka po3-
BUTKY (piOp03y HUPOK MO3UTUBHO BIUIMHE Ha Mepedir
XXH Ta BinTepmiHye TepMmiHalbHy ctamito XXH, o
notpedye H3T. Ane, Ha Xajdb, pyTMHHiI MOKa3HUKU
TaKi, 9K piBeHb KpeatnHiny, plIIK® Ta nmporeinypid,
He 3aBXIU 3aJ0BiJIbHSIOTh KIiHiYHI moTpedu. [Tomyk
HOBUX OioMapKepiB JjIs1 paHHbOI JiaTHOCTUKM PO3BU-
TKy (i6po3y HUpoK € akTyaabHuUM. uUmod Moxe po3-
IS 1aTUCh B SIKOCTI OioMmapkepa TyOyasipHOi Macu B
paHHii niarHocTuli Gidbpo3y HUPOK.

Takox, BpaxoBylouu BaxiuBuii BrjinB RAAS Ha
PO3BUTOK (ibporeHe3y HUPOK, B MpodilaKTULi i JiKy-
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BaHHi (iOpo3y HUPOK MaloTh OyTU O0OOB’SI3KOBO MPU-
CyTHi iHTiOiTOpu RAAS (Tipsimi iHTiOGiTOPU peHiHy, iH-
riditopu ATI®, 61okaropu BPA i iH.).

IlepcrieKTUBHUM HaNpsIMKOM B MpodilakTUlli
Ta JiKyBaHHi ¢iOpo3y HUPOK € MoAabllli JOCTiIXKEH-
HS HaKTOPiB PO3BUTKY i “OCHOBHI CUTHAJIbHI LIUISIXU ™
¢ibporeHe3zy HUPOK ISl TOKpalleHHs AiarHOCTUKU,
npodisakTu i JikyBaHHS (ibpo3y HUpoK. Hanmpuxitan,
KPI.

Konduaikris inTepeciB. ABTOp 3asiBJiIE€ PO Bif-
CYTHICTh KOH(IIKTY iHTEpECiB.

JI:xepena cinancyBanHa. Po6oTy BMKOHaHO 3a
BJIacHi KoluTu acmnipaHTa. CTaTTs € (pparMeHTOM Ha-
YKOBO-J0CJIiIHOI pOoOOTH acmipaHTa Kadenpu Hedpo-
sorii Ta H3T HauioHaJbHOro yHiBEpCUTETY OXOpPO-
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Abstract. The Immunization Schedule with additional vaccinations against certain
infections is recognized as an effective strategy for preventing complications in children
with Chronic Kidney Disease (CKD). The aim of this study is to highlight international
experience regarding the immunization status of such patients in order to optimize the
vaccinations process in Ukraine.

The current Immunization Schedule for pediatric CKD, approved in international
practice, is presented and has been compared to the national one. The approaches to the
use of live and inactivated vaccines, to the immunization of persons on immunosuppressive
therapy and the additional protective measures are clearly outlined. The international
experience in the major vaccine-controlled disease prevention in children with CKD
includes routine immunization (tuberculosis, hepatitis B, diphtheria, whooping cough,
tetanus, poliomyelitis, measles, mumps, rubella, hemophilic infection), additional
vaccination of immunocompromised hosts (influenza, pneumococcal infection, chicken
pox) and in groups with risk factors (meningococcal, papillomavirus, rotavirus infections,
hepatitis A, etc.) are summarized. It is emphasized that the optimal window of opportunity
Jor vaccinations is the early stages of CKD or at least the pre-transplant time. The key
principles of vaccine control prior and after kidney transplantation have been given.
Increasing knowledge on protection from vaccine-controlled infections involved in
children with CKD, including at the immunosuppressive therapy stage and kidney
replacement therapy, makes implementation of current recommendations easier and
advances the prevention strategy for this sensitive cohort. The process of harmonization of
national recommendations on the vaccine status formation in this group of patients based
on international experience and Ukrainian capabilities is proposed to initiate.

Key words: immunization schedule, vaccine-preventable diseases, immunosuppression,
kidney transplantation, age.
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C. II. ®ominal, H. B. Pemernio?

XpoHiyHa XBOpP0o0a HUPOK Y JiTeii: BAKIUHAILS — CTpaTeris,
MOTOYHI peKOMeHAalii i MOXKJIMBOCTI
ITepxaBHa yctanoBa «IHCTUTYT HedpoJorii HaioHanbHoT akagemii MeinaHUX HayK Ykpainn», Kuis, Ykpaina

2K oMyHaJIbHE TiAmpUeMCcTBO «BoMHCHKE 00JIaCHE TEPUTOPialIbHE MEIUYHE 00 €JHAHHS 3aXUCTY
MaTepUHCTBA i AMTUHCTBa» BonuHcbKoi obaacHoi paau, JIyLbK, YkpaiHa

Pestome. Jompumanns xansenoaps wenienb 3 000amKo8oI0 IMYHI3AUIE0 npomu OKpemux iHgexuiti 8U3HaAHO
epekmueHor cmpameeii nonepeodceHHs YCKAaoHeHs y dimell 3 XpoHiuHoW0 X80poboro Hupok (XXH). Memoro danoi po-
bomu cmano 8UCEIMACHHSI MINCHAPOOH020 00C8I0Y w000 BAKUUHANBHO20 CMAMYCY MAKUX NAUIEHMIE 045 ONMuUMIzauii
npouecy ujennenv 8 Yxpaiui.

byno npedcmasneno axkmyanvruii kasenoap wenaenv nediampuunux nayienmie 3 XXH, npuitnamuit mixcnapoo-
HOH CHIAbHOMOIO, MA NPOBEOEHO 020 CNIBCMABACHHS 3 HAUIOHAAbHOI npakmukor. Haouno euxnadeno ocobaueocmi
3ACMOCYBAHHS HCUBUX MA IHAKMUBOBAHUX BAKUUH, NIOX00U 00 IMYHI3auii 0cib, AKi OMPUMYHOMb IMYHOCYNPECUBHY mepa-
niro, dodamrkogi 3axodu 3axucmy. ITiocymosarno mixcnapoonuii 0oceio no npoghinakmuyi OCHOBHUX 8AKUUH-KOHMPOAbO-
8aHux 3axeoproéard y dimeit 3 XXH 3 ypaxysanusam pymunnoi imynizayii (npomu mybepkyivo3y, eenamumy B, dugpme-
DIL, KoKaouLy, npasuys, noaiomieaimy, Kopy, enionapomumy, KpacHyxu, 2emoginvHoi ingexyii), dooamrosoi eaxyunayii
IMYHOCKOMNPOMEMOBAHUX 0CiO (npomu epuny, nHe8MoK0K080i iHgeKuyii, 8impaHoi sichu) ma 6 epynax pusuxy (npomu
MEHIH2OK0K0801, naninomasipycHoi, pomasipycrHoi ingeruyiii, gipycnoeo eenamumy A, inwux). Iliokpecaeno, wo onmu-
MAAbHUM BIKHOM MOXNCAUBOCMEN 0451 wienaens € pauni cmadii XXH ab6o xoua 6 nepiod do mpancnaanmauyii nupku. Ha-
8€0eHO KA0408I NPUHUUNY 8AKUUHAAbHO20 KOHMPOIO neped ma nicas mpancnaaumauii HUpKu.

Toenubaenns 3nans no 3axucmy 6io 6aKUUH-KOHMPOAbO8aHUX iHpekuill y dimeii 3 XXH, 30kpema Ha emani imy-
HocynpecusHoi mepanii ma 3amicHoi HUPKOBOI mepanii, noaecuiye 6NPo8aodINCeHHs: NOMOYHUX PeKOMeHOauill ma cnpusie
npoepecy cmpameeii nonepeoiicentsi 045 yiei yymausoi Kocopmu. 3anponoHosano Hiyiroeamu CMeopeHHs GIMYU3HAHUX
pexomeHoayiil wodo opmMysanHs 8AKUUHANBHO20 CIMAMYCY Uil epynu NAYIEHMIe Ha 0CHOBI MIJCHAPOOH020 D0C8Idy ma

VKPAIHCOKUX MONCAUBOCMEN.

KimouoBi cioBa: karendap wiennenv, 6aKyun-KoHmMpoAbOBAHI 3aX60PHOBAHHS, IMYHOCYNPECI, MPAHCHAAHMAYIS

HUpPKU, BIK.

EdekTuBHUM MeXaHi3MOM TIONEpeIKeHHS iH-
(exuiiHNX yCKIagHEHb Y CBiTi BU3HAaHO BaKIIMHAIIIlO,
sKa HaOyBa€ 0COOJIMBOI Baru y iMyHOCKOMIIPOMETO-
BaHMUX OCi0 Ta XBOpMX Ha XpPOHIYHY XBOpPOOYy HUPOK
(XXH), mro yacto € moemHaHUMHU cTaHamu. [iti 3
TaKOIO IATOJIOTi€El0 B YKpaiHi, SK IpaBUJIO, Haje-
KaTh 10 TPYIH 3 TOPYIICHUM KaJIeHAApeM IICeIUICHbD,
10 3YMOBJIEHO Pi3HOMAaHITHUMHM, SIK 00’ €KTUBHUMMU
(BimTepMiHyBaHHSI TIpU iMyHOCYIIpecii BUCOKHUMU
no3aMu abo aKTMBHOMY 3amajibHOMY IIpoIleci), Tak i
cy0’eKTUBHUMU (BimMOBa uepe3 IepecTOpPOru) Ipu-
yuHaMU. Y oHoBJieHOMY B 2023 polli BAKIMHAJbHOMY
rimi National Kidney Foundation migkpecmoe: «Ba-
L7 TUTUHI NOTPiOHI Ti caMi BaKIIMHU, 1110 ¥ AiTSIM 06e3
3axBoploBaHHA HUpPOK» [1]. be3 3aBepiueHoro Kypcy
IUIAHOBUX IIEIUICHb PU3UK BaKIMH-KOHTPOJIbOBA-
Hux iHdekuiit mpu XXH 3pocrae, a mpu npuegHaHi

®owmina Ceitaana IerpiBna
sfomina@meta.ua

iMyHocympecii (I1s1 Tepallii 3aXBOPIOBAaHHS UM ITiCJIS
TpaHCIUIaHTalii/TX) — MoXe CTaHOBUTU HeOE3MeKy
U1 KATTS [2-4]. JoTpMMaHHS peKOMEHIALiil 1010
BaKIlIMHALil 3 HalOHAJbHUMM Ta JIOKAJIBbHUMH OCO-
OJUBOCTIMU € €AUHOIO CTpaTeri€lo IoIepeIXKeHHS
3aXBOPIOBaHb, BU3HAHOIO y cBiTi [5]. MeTol0 maHoi
po0OTH cTajo0 BUCBITIEHHS MIiXHApOTHOTO HOCBi-
Iy 1I0A0 BaKLMHAaJIbHOTO cTaTycy aiteit 3 XXH misa
ONTUMI3allii mpollecy 1eIieHb B YKpaiHi.

IlepuiM KpoKOM [Jisl OLiHKM TOTOBHOCTI AUTH-
HMU 10 3yCTPivi 3 BAKLIMH-KOHTPOJbOBAHUM 3aXBOPIO-
BaHHSM € BimmoBimHicTh ii ocobuctoi Kaptu mpodi-
JIAKTUYHUX MIeTUICHD (MepesTiKy OTpUMaHMX BaKIIUH-
no3-maT) HamioHanpHOMY KajleHIapio, OHOBJICHOMY
Ha caiiti MO3 Ykpainu ocranHiii pa3 B 2018 pomi
(tabmn. 1) [6]. Besmocepeaubo ocobu 3 XXH sragani
B Hakazi Ne 2070 (3apeecTpoBaHMii B MiHicTepcTBi
focTulil Ykpainu 26.11.2019), ne 3a3HayeHa HEOOXim-
HiCTh DJOTPHMMAaHHS 3arajbHOI0 KaJleHIapsl Ta BUKO-
pUCTaHHS TOJaTKOBMX BaKIIMH.
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Tabauys 1
HanionanbHuii KajeHaap npoiJakTHYHUX MeneHb (Moau(piKoBaHO)
Bik Bakuunauii
3axBopIOBaHHSA JHi micsui POKH
1 3-5 2 4 6 12 18 6 14 16 +KkoxHi 10
Tenarur B #1 #2 #3
TyGepkynbo3 #1
llggéil;gnapmm— #1 #
Judrepis-npaselb #1 #2 #3 #4 #5 #6 #7 i mami
Koxuow #1 #2 #3 #4
[MomiomiemiT* #1 #2 #3 #4 #5 #6
ITemodinbHa iHpeKIIis) #1 #2 #3

ITpumitka 1. #Homep (yepra) 103u.

Ipumirtka 2. *#1 i 2: IT1B (iHakTHBOBaHAa MMOJIiOMi€TiTHA BakiuHa), #3-6: OI1B (opaibHa IoIiOMi€TiTHA BAKLIMHA).

JlomaTkoBi mernieHHs (ITPOTHU BiTPSIHOI BicTIH, Te-
naTuty A, rpuiy, IMHEBMOKOKOBOI, MEHiHTOKOKOBOI,
namijoMaBipyCcHOi, poTaBipycHOi iH(eKIiii Ta iHIi)
3aJIy4aloTh JUISI TIOCUJICHHSI 3aXMCTy iMyHOCKOMIIPO-

METOBAHOI IMTUHMU 3a iIHAVBIAYyaJIbHUM IJIaHOM. AKTY-
aJIbHUM KajleHAap 1IeIUIEHb NeaiaTpUYHUX Talli€HTIB 3
XXH, npuitHATUIA MiXKHaApOAHOIO CIiJIbHOTOO, Mpe/-
cTaBJIeHO B Tab. 2 (amanroBaHo [2]).

Tabauys 2

Kanennap mennens neniarpuynux nanieHtis 3 XXH

3axBopioBaHHs 200
30y IHHK

Howmep no3u: Bik BBeI€HHS

Baknuna

TyGepkyibo3

#1: 1eHb HAPOIKEHHS

BLK* (sx11o BakIiMHA AOCTYITHA)

BipycHwii rematut B
(KOHTPOJIb AHTUTI)

#1: meHb HapOIKEHHS

Engerix B

#2: 1 micsaup mmicis #1
#3: 2 micsaup mmicus #1

Engerix B a6o 6-8-1it DTaP/IPV/Hib/HepB
(Infanrix hexa)

#4: 12 micstup michst #1 (Bik 1o 15 pokiB)

Engerix B

#1: 2 micsaub (8 TVKHIB)
#2: 3 micsanp (12 TUXKHIB)
#3: 4 micsirb (16 THOXKHIB)

5-B-1it DTaP/IPV/Hib (Infanrix-IPV Hib)
a6o 6-B-1it DTaP/IPV/Hib/HepB (Infanrix
hexa)

Audrepia A 3 i A s o o (s 4-B-1ii DTaP/IPV (Repevax) abo
(TTOYaTOK IITKOJIM) DTaP/IPV (Infanrix-1PV)
#5: >14 pokiB 3--1i1 TdP/IPV (Revaxis)
#1: 2 Mics1b 5-B-1it DTaP/IPV/Hib (Infanrix-IPV Hib)
#2: 3 MicsLb a6o 6-B-1i1t DTaP/IPV/Hib/HepB (Infanrix
#3: 4 Mics1b hexa)
PRI #4: 3 3 poKiB 4 MicsI1IiB 10 6-TH POKiB 4-B-1it DTaP/IPV (Repevax) abo
(IT09aTOK IIKOJIN) DTaP/IPV (Infanrix-1PV)
#5: >14 pokiB 3-B-1it TdP/IPV (Revaxis)
#1: 2 MicsLb 5-B-1it DTaP/IPV/Hib (Infanrix-1PV Hib)
#2: 3 micaupb a6o 6-8-1i1 DTaP/IPV/Hib/HepB (Infanrix
KoxJmiort #3: 4 MicAb hexa)

#4: 3 3 poKiB 4 MiCSI1IiB 10 6-TH POKiB
(TTOYATOK IITKOJIM)

4-B-1i1 DTaP/IPV (Repevax) a6o
DTaP/IPV (Infanrix-1PV)
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IIpoodosicenns mabauyi 1

3axsopiosanns a6o Howmep no3u: Bik BBeIeHHS Bakuuna
30y THHK P o3 A 1t

#1: 2 Mics1b 5-B-1it DTaP/IPV/Hib (Infanrix-IPV Hib)
#2: 3 Micsllb a6o 6-B-1it DTaP/IPV/Hib/HepB (Infanrix
#3: 4 micsaip hexa)

Tomomiexniz #4: 3 3 poKiB 4 MicsIIiB 10 6-TH POKiB 4-B-1i1 DTaP/IPV (Repevax) abo
(OYaTOK IIKOJIN) DTaP/IPV (Infanrix-1PV)
#5:>14 pokiB 3-B-1it TdP/IPV (Revaxis)
#1: 2 Micsi1b 5-8B-1i1 DTaP/IPV/Hib (Infanrix-1PV Hib)

) #2: 3 MicAI1b a0o 6-B-1i1 DTaP/IPV/Hib/HepB (Infanrix

IemodinbHa mammuka #3: 4 Micsb hexa)
#4: 12-13 micamb Hib/MenC (Menitorix)
#1: 2 Mics1b
#2: 4 Micsib PCV13 (Prevenar)
#3: 12-13 micsupb

TTHEBMOKOK #4: micns1 2X poKiB (3a HAsIBHOCTI
BakuuHauii PCV13; yepe3 >2 micsui micis
PCV13) nojicaxapuaHa BakuuHa PPV (Pneumovax 11)
#5: yepe3 5 pokiB (Mpu HePPOTUIHOMY
CUHIPOMi)

. #1: 2 micaib (8 THKHIB) .
%

Porasipyc #2: 3 micsaipb (12 THXKHIB) Rotarix
#1: 2 Micsib (8 THKHIB)

MeniHrokok rpynu B #2: 4 micsip (12 TUXHIB) MenB (Bexsero)

#3: 12-13 micaup

Meninrokok rpynu C

#1: 3 micaup

MenC (Neisvac-C abo Menjugate)

#2:12-13 micaup

Hib/MenC (Menitorix)

MeniHrokok rpymu A, C,

ermianapoTuT* (KOHTPOJIb

WY #1: >14 pokiB MenACWY (Nimenrix, Menveo, Menactra)
TFoun #1: 6 MicsLb IHAaKTMBOBaHA MTapeHTepaibHa BaKIIMHA

p #2 i nani: 1mopivHo TIIPOTH TPUITY
Kip, kpacHyxa,

#1: 12-13 micaup

. . #2: 3 3 poKiB 4 MicsI11iB 10 6-TH POKiB MMR VaxPro a6o Priorix
aHTUTIN B 14 poKiB i
(oYaToK IIKOJIK)
crapuie)
. . #1- 10 .
B1Tp;11.{a Bicma* (KoHTpoJsb | #1: 12-13 Micsub o Varilrix 460 Varivax
AHTUTI) #2: yepe3 4-8 TvxHi Ticas #1
niBYarta:
#1:12-13 pokiB
#2: gepe3 6-12 MicsiB micis #1
IManinomasipyc JiBuaTa, He BaKIMHOBaHi B 12-13 pokis: Gardasil
#1: 15-26 pokiB
#2: yepe3 6-12 MicsiiB mics # 1
#3: yepe3 6-12 micsLiB micas #2
ITpumitka 1. *XuBa BaklMHa.

TIpumitka 2.

CkopoueHHs B Ha3Bax BakuuH: D Diphtheria, T tetanus, P Pertussis, IPV Inactivated Poliovirus Vaccine, Hib

Haemophilus influenza type b, HepB Hepatitis B, Men Meningococcus, MMR Measles/Mumps/Rubella, PCV
Pneumococcal Conjugate Vaccine, PPV Pneumococcal Polysaccharide Vaccine.

PizHuis B mpenctaBieHUX KaJleHIapsX IepBUHHO
00yMOBJIEHA TUM, 1110 HalliOHAJILHUI KajieHaap cdop-
MOBAHO JJIs1 iMyHOKOMITIETEHTHUX OCi0, a CIeKTp, Io-
CJIIJOBHICTh, JO3U, iHTEpBaau B Tabj. 2 po3paxoBaHi

IJIsl creliaIbHUX KOTOPT Malli€HTiB, 3HAYHOIO Mipolo
iMyHOCKOMIIPOMEHTOBaHUX (TOOTO MaloTh oOcjadiie-
HUI IMYHITET 4yepe3 BpOMXEHUIl iMyHomediuuT abdo
iMYHOCYIIPECUMBHY XBOpOOy, a00 iMyHOCYIPECUBHY
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Teparito). OCHOBHA BiAIMiHHICTb B 3aCTOCYBaHHi OiJib-
IIOCTi pyTUHHUX BakIMH 32 yMoBU XXH — 11e 3MeH-
IIEHHS iHTepBaJiB MiX M03aMM B Tieplmi 6 MicsiiB
XKUTTS Ta JOJATKOBO — 30UIbIIIEHHS KiJIBKOCTI 103 10
12-Tu Mics1iB UM BinmiHa/BinTepmiHyBaHHS mmics 18-
TU Mics1iB (nuB. Tabu. 112). B Vkpaini noaioHi 3axonu
(oa0 MiHiIMaJIbHUX iHTePBaJIiB MiX LIEMJIEHHSIMU Ta
KUJTBKOCTI 03) TaKOX MependayeHi s iMyHOCKOMII-
poMeHTOBaHMX 0cCi0 [6]. 3HayHa YacTHHA JOJATKOBUX
st xBopux Ha XXH BakuMHM 4M 1X aHAJIOTiB 3apee-
CTpoBaHa B YKpaiHi, a 3 OTJIsSIAy Ha Te, 10 Y OiJbIIOCTi
JliTelt 3 MaToJIOTiE0 HUPOK KaJeHaap IIeMjIeHb Mopy-
LIeHUH i moTpedbye iIHAUBIMYyaIbHOI KOPEKIlii, MiKHa-
POIHI peKOMeHAalii 1010 1€l cneuudiyHOi KOTOPTH
apryMeHTOBAaHO CTalOTh B HAaroAi (quB. TabI. 2).

Y iMyHOCKOMITIPOMEHTOBAHUX 0Ci0, SIKi OTpUMY-
I0Th iIMyHOCYTIPECUBHY Teparilo, BiIMOBa BiJl IIETJIEHb
yepe3 OYiKyBaHHSI MEHIIOi e(heKTUBHOCTI a00 HEMeB-
HicTb B ix 6e3neni He BUMpaBnaHa. Tak, 3aXBOpIOBaH-
HS 3MiHIOE, a IMyHOCYIPECUBHI JiKapchKi 3aco0u Mo-

cJ1ab010Th POpMyBaHHS BiAMOBili Ha BaklLMHY, aje
pU3MKU, MOB’sI3aHi 3 OiJblll YaCcTUMU iHPEeKUinHUMU
enizogamMu yepe3 MPOMyLIeHHi 3 Pi3HUX NIPUYMHU 11ie-
IUIEHHSI, Y TAKUX OCi0 3HAYHO 3pOCcTaoTh. MiHiMalbHA
iMyHOCyIIpecisi («HU3bKOJ030Ba») HE € TMPOTUIOKaA-
3aHHSM [0 LIEMJIEHb, B TOMY YHUCHi i XXUBUMU Bak-
uvHaMmu [2]. BuyacHa BakiuMHalis HaBiTh Ha BUCOKMX
J03ax MpernaparTiB 4acTo Ma€ NepeBaru Haj ii BiATepMi-
HyBaHHsM [7]. Ha xajb, KJIiHiYHa TpaKTUKa B 1iil 00-
JIACTi 3aTUIIAETHCS AATEKOIO Bill ONTUMAIbHOI - HASIB-
Hi peKoMeHAallii 0a3yloThCs Ha J0Ka3axX, OJHAK BOHU
OTpUMAaHi B JOCHiIXKEHHSX i3 3HAUHUMU OOMEXKEHHSI-
Mmu [2, 5, 7-11]. Sk HacmigoK - B KOXHiif KOHKPETHiil
CUTYallil OlliHKA PU3KKiB-TIepeBar Ta BilMOBiIaJbHICTh
3a MPUIHSTE pillleHHS MOKJIaAAEThCS Ha KJiHilMCTa (B
izeani — Ha MyJbTUAMCUUIUTIHAPHY KoMaHny). Kito-
YOBi MPUHUMIIU iMyHi3allii iIMyHOCKOMIIPOMETOBAHUX
JiTeit mpeacrasiaeHo B Tabdu. 3 [2, 5, 6, 8-14], a Mox-
JIUBOCTi 3aCTOCYBaHHSI OCHOBHHUX BakuMH npu XXH,
30kpema miciag Tx Hupku, — B 1aba. 4 [2, 7, 9].

Tabauysa 3

Imynizauis imynockoMnpomMenToBanux aireii: take home points

— Ha MiHIMaJbHUMX 103aX iMyHOCYIIpECii,

Mig yac TMMYAcoBOI BiAMiHM iMyHOCYyMpecii,
Mmig yac peMicii 3aXBOpIOBaHHS,

0 TIaHOBaHOI TX.

iMyHOCYNIpECHBHOIO:

ITepenik HeoOXiTHMX MIENJI€Hb: 3TiAHO HALlIOHATBHUX PEKOMEHAALIiT (DYTUHHI), 10AaTKOBi 000B’A3KOBI
(HammpuKJIaa: MPOTU MMTHEBMOKOKOBOI iH(eKIIil), J0AAaTKOBI 1T03a BiKOM i B TpyIax pu3uKy (HarpuKJai: mpo-
TU TeMODiIbHOT MaJTUYKHM Ticas 12-TU Mics1iB); mepeBara HagaeThCsl iHAKTMBOBAHUM BaKIIMHAM SIK OiTbIII
Oe3neyHuM, ajie 3a IEBHUX YMOB MOXKJIMBE BUKOPUCTAHHS XUBUX BaKIIUH.

InauBinyaabHuii nIaH mWenJjeHb: BpaxoBye GapMakKOKiHETUKY iIMyHOCYTPECUBHUX MpernapariB, TpUBa-
JIICTb iHIIYKOBAHOIO BaKILIMHOIO BipyceMil (/11 )KMBUX BaKLIMH — 3aCTOCOBYIOTh OOMEXEHO, 3a XXUTTEBUMU
MOKa3aHHSMMU), OCOOJIMBOCTI iMyHHOI BiIMOBii KAHIUAATA HA IIETUIEHHS.

TepMiHu MIEMIEHHA: IPOBOISITH TO/i, KOJIM OYiKYIOTh MAKCUMAaIbHOI iIMyHHOI BiimoBiai
HalipaHillle TIPU MOXJIMBOMY HECTIPUSTIMBOMY TIepediry 3aXBOPIOBaHHS,

IO TI0YATKy iIMYHOCYIIpecii pH ii IUTaHyBaHHi,

IlleneHHs: mMpoBOAATh 3a 3arajJibHUM KajleHAapeM, SKio no3a riaokokoprukocrepoinis (I'KC) ne €

TPUBAJICTD JIiKyBaHHS <14 MHIB

BUKOPUCTOBYIOTH SIK 3aMiCHY Teparlilo ITOCTiiHO

BUKOPUCTOBYIOTh MICIIEBO, a HE PEr 0s UM per rectum

IIennenns npoBoaATh Ha (oHi iMyHOCYNpecii B HU3bKHUX 103aX:

I'KC <20 mMr/mo6a a6o <2 mr/Kr/moba 3a mpeaHi30J10HOM 10 14 mHIB (BUCOKOIO 103010 BBAXKAIOTh: >2 MI/KT/100a
3a MPeIHi30JI0HOM 260 >20 Mr/noba rnpu Basi IMTUHU > 10 KT, SIKY OTPUMYIOTb MPOTSATOM >14 HiB)

MeToTpeKcaT 3a TvkaeHb <0.4 mr/kr abo 15 mr/m?2, a6o 25 mr

LIMKJIOCTIOpUH A <2.5 MT/KT 3a 100y

Takpojimyc <1.5 mr 3a 100y

MikodeHonaty Mmoperuia (MM®) 3a noby <30 mr/kr abo <1000 mr

mukiodocdamin (per os) < 2 Mr/Kr 3a 100y

azationpuH <3 MI/KT 3a 100y

6-mepkarnomnypuH <1.5 Mr/kr 3a 106y
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ITlenaeHnst ;KNBUMHM BAKIMHAMM TicJIs BiAMiHK iMyHOCYmpecii:

I'KC yepe3 >3 micswi (MoXHA po3MISIHYTH | 1o3a >40 Mr/no6a 3a MpenHi30I0HOM a6o 2 Mr/Kr/
iHIUBITyaTbHO BXe uepe3 1 Micsliib) o0y (it 3 Baroto <20 Kr) MpoTsirom >7 n1i6

no3a >20 mr/noba 3a npegHizonoHoM ado 1 Mr/kr/
o0y (miTu 3 Baroto <20 Kr) IpoTsirom >1 micsiib
(IIOTTYCKAIOTh MOXJIMBICTD ITiCJIsT 2 TUXKHIB)

ITyJIbC-Tepaltist

TiIPOKCUXJIOPOXiH | iHTepBaJl MiHiMaJIbHUI1 UM BiICYTHI | 103a HE yTOYHEHA
MeTOoTpeKcaT no3a <20 Mr 3a TUXKIEeHb

PUTYKCUMA0 Yyepe3 >5-6 MiCAIIiB MiC/IsT OCTAHHBLOI J03U (BiTHOBJIEHHS JiIKyBaHHS He paHillle, HiX yepe3
4 TYKHI)

a3aTionpuH yepe3 >3 (baxkaHo >6) MicsLIiB
MMO
Hukiaopochamin
iHTiGiTOpU
KaJIbIIMHEUPiHy

Bignogigp Ha menjieHHA Moxke OyTH MiATBepAXKeHa yepe3 1-3 MicsIli MOSTBOIO aHTUTIJ B TIEBHUX BHUITAI -
Kax (HampuKJIaA: Mic/asl BaKIMHALil TPOTH TenaTuTy B, Kopy, enigeMiyHOro mapoTuTy, KpaCHyXH, BiTpsSIHOT
Bicmu, mpasiiio, 1udTepii), OMHAK piBEeHb aHTUTLI HE 3aBXIU BimoOpaxkae cTaH iMyHHOI BinmoBiai (oome-
JKEHHsI, IpUTaMaHHEe BCiM CyporaTHMM MapKepam).

Binmosiap Ha menjieHHs Moxke OYyTH HEIOCTATHLOK, MOXJIMBA ITOTPEeDA B JOJATKOBUX OYCTEPHUX J03aX
abo 30iMblIeHHI pa30Boi 103U (HAMpUKIIaA: BaKIMHALI1 IPOTU renaTtuty B, MHEBMOKOKY), Y 3MEHIIIEHHI
iHTepBaJiB MiX q03aMU.

JlogaTKoOBi 3aX0AM 3aXUCTy NPH KOHTAKTI 3 iH(peKIiiiHMMY XBOPUMH:

BBEJICHHS iMyHOTJIOOYJTiHY

BBEICHHS AaTOTeH-CIIeM(piYHOro iMyHOINIOOY/IiHY (HAaIIPUKJIIAM;: ITiCJIsl KOHTAKTY 3 BiTPSIHOIO BiCIIOIO 200
renatutoM B, micist TpaBMM 3 pU3UKOM MPaBILIs)

130JISI11isI Ta YHUKHEHHS MiCIlb CKYITYeHHS JIIOIeH

Mera: 3a6e3ne4eHHSI MaKCUMaIbHO MOXJIMBOIO 3aXUCTY IPU MiHiMi3aLii IIKOIH.

Tabauysa 4
Bakuun-konTpoaboBani indexuiitni 3axsopoBannsa npu XXH
Kniniyna rpyna
3axBopOBaHHS/30yIHUK (BaKIMHU*) XXH** 1-5 XXH 5T (micas Tx)
MOKa3aHO MOKJIUBO MOKA3aHO MOKJIUBO

Bicna X 0 0
Birpsina Bicma (Varivax, Varilrix, BB, MMRYV) X 0 0
[emodinbHa nanmnuka tum b (Hiberix, Infanrix-1PV
Hib, Cundnopuxc, Infanrix hexa, Menitorix, Hexaxim, X X
Pentaxim)
Tenmatur A (Avaxim, Havrix, Epaxal, Tsinpikc, Hep A,

N X X
Vagta paediatric)
Tenmarur B (Engerix B, Teinpikc, HB-Vax-Pro, Infanrix X N
hexa, Recombivax HB, Hexaxim)
Ipum (mapenrepanbHa Bakcurpurn TeTpa) X X
Tpun (HazanbHA) X 0 0
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Kniniyna rpyna
3axBopoBaHHS/30yTHUK (BAKIMHI*) XXH** 1-5 XXH 5T (micas Tx)
NMOKa3aHo MOKJIUBO NMOKa3aHo MOXJIUBO

Jndrepisg-koxmonr-mipaBenb (AKJIIT, AaKJII11, Infanrix,
Infanrix-1PV Hib, Infanrix hexa, Infanrix-1PV, Tetraxim, « X X
Repevax, Hexaxim, Pentaxim, TDaP), mpaBens-audrepist
(TD, AAIT, AOIT-M)
2Kosra mmxomanka (Arilvax, Stamaril) X 0 0
Kip, mapoturt, kpacHyxa (MMR VaxPro, Priorix, MMR, X 0 0
MMRY, KIIK)
Meninrokok (Meningitec, Menjugate, ACWY Vax,
Bexsero, Neisvac-C, Menitorix, Nimenrix, Menveo, X X
Menactra, Men B, Men ABWY)
Omnepisyrounii repnec (LZV, RZV, Zostavax) X 0 0
IManinomasipyc monuuu (Gardasil 9, HPV2, HPV4) X X X
ITaesmoxkox (IIT1B, IIKB, Prevenar 13, Pneumovax 11, X X
Cundnopukc, PCV13, PCV 20, PPSV23)
IMoniomiemnit (ITIB, IPV/Salk, Infanrix-IPV Hib, Infanrix
hexa, Repevax, Infanrix-IPV, Revaxis, Hexaxim, Pentaxim, X X
Bycrpukc Tetraxim)
Ioniomienit opanbHa (OI1B) X 0 0
Porasipyc (Rotarix) X 0 0
Cubipcbka Bupaska (Anthrax) X X
Cka3 (anti-Rabies vaccines) X X
Tud (iHekuiitHa: Typhum Vi) X X
Tud (opanpna: Vivotif) X 0 0
Ty6epkynbo3 (BLIK, BCG, BCG SSI) X 0 0

Tpumitka 1. *XupHUM MIprGTOM BUAICHI BAKIIMHY 3 TiI0YO0I0 PEECTpPAITi€io B YKpaiHi.
IIpumitka 2.  **06e3 imyHOCympecii.
ITpumitka 3. X — m03BoJIeHO, ) - TPOTUIIOKA3aHO.

YV nopociomy Billi, SIK y AiTeil, 3a BiACYyTHOCTi Mpo-
TUIIOKa3aHb MPOBOMAATh BCi LIETJIEHHS MPOTHU iH(EeK-
Wi, IKUMU TTaliEHTU HE XBOPiJIK, a00 HE C(POPMOBAHO
JIOCTaTHIN 3aXUCT (3a TUTPOM CHEUMMIYHUX aHTUTLI),
abo BiACyTHs iHdopMallis 100 LIeTIeHb.

BukopucTtaHHsI BakUMH pPi3HUX TUMIB (CKUBUX
yu iHaKTUBOBaHUX) nMpu XXH Mae cBOi 0cOOIMUBOCTI

(ra6n. 5) [1-3,5,7,9-11, 15-17].
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Tabauysa 5

InaxkTuBoBaHi i xkuBi Bakuyau npu XXH: take home points

KOMITPOMETOBaHUX 0Ci0 (30Kpema Imicist TX HUpKu).

TEHLIAHUMU PU3UKAMMU.

Hpumann BaKIIMH:

Oc001BOCTI iHAKTHBOBAHMX BAKIMH: HE 3aBXIM 3a0€3Ie4y€e NOCTATHIN 3aXUCT; AaHi 10 e(PeKTUB-
HOCTI 4aCcTO OOME>K€eHi; MOTeH1iliiHI MepeBaru BUIE MOXJIUBUX PU3UKIiB; Oe3MeuHi AJ1sl BBEIEHHS Y iIMyHOC-

OcCo00MBOCTI JKMBHX BAKIMH: OiIbII e(DEKTUBHI B HallpallloBaHHI 3axucTy (IMyHOIeHHi) yepes 31aT-
HiCTh iMITyBaTU MPUPOAHY iH(PEKIIiI0; BUKIUKAIOTh BipeMito (TpUBaJIiCTh 3ajJeXHO Bif 30yaHuka — Big 10
1o 40 gHiB, Ta BiKy — He 4acTO Y AiTeil); MOXYTh BUKJIMKATU 3aXBOPIOBAHHS MIPOTHU SIKOTO 3aCTOCOBaHi (He-
KOHTpOJIbOBaHA perulikalis); JoLiJbHe BUKOPUCTAHHS IIpU TOMiHYBaHHi iHIMBinyaJbHUX TlepeBar Haf Mmo-

iHaKTMBOBaHi rpur (MapeHTepaIbHoO), MOJIOMIENIT (TTapeHTepaibHO), nudTepis, renatut A i B, mHeBMOKoOK
KOH’I0roBaHa Ta KOH I0roBaHa ItojlicaxapuaHa, IpaBellb (AHaTOKCUH), YepeBHUI TUD
(mosticaxapuaHa), Bipyc ManiJIoMu JIIOAWHU, MEHIHTOKOK, KOKJTIOIII, KJTIIIIOBU eHIledatiT

JKMBI Kip, emigeMiuYH1i MapoTUT, KpacHyXxa, IMOJIioMieiT (opajibHa), TU( (opanbHa), BIIK, Bicna,

JKOBTa JIMXOMaHKa, OTepi3ylounii reprec, poTaBipyc, BiTpsiHa Bicria, TpuIl (iIHTpaHa3aJIbHO),
Bicma, yepeBHUM TU® (OpajbHa), STIOHCHKUI eHIledaTiT

BinTepMminyBaHHs npH 3aCTOCYBAHHI iIHAKTUBOBAHMX BAKIIMH:

TUJTAHOBaHA iMYHOCYIIpeCist

MOYaTOK Yepe3 >2 TYKHI Micsis 1mieruieHHs (6axkaHo)

BBEICHHS iMyHOIJIOOYIIiHY

0¢e3 3MiH (3a IHCTPYKIIi€I0)

TuiaHyBaHHs Tx

yepe3 >2 TxkHi (BukmoueHHsT BLI2K: uepes >3 micsiti)

micasa Tx

HIEeTUIEHHS Yepe3 >3—6 Micslli, B 0COOIMBUX BUMAAKaX — Yepe3 >2
Micsli (BUKJIIOUEHHSI — BaKLIMHALIisl IPOTU IPUITY: Yyepe3 >1 Micsib mpu
HECTIPUSTIIMBIM eriieMiuHiii cuTyarlii)

BinTepMinyBaHHs NPy 3aCTOCYBAHHS XKMBUX BAKIIMH:

IUIAaHOBaHA iMyHOCYIIpecist

MOYaTOK Yepe3 >4 TXKHI Mic/Is meTuIeHHS (ONTUMAaIbHO — BpaxOByBaTU
TPUBAJICTh BipyceMii)

nonepenHe JikyBaHHs I'KC per os
abo per rectum

MIETUICHHS Yyepe3 >3 MiCAIIiB 3 ypaXyBaHHSIM 103 Ta TPUBAJIOCTi
JIiKyBaHHS (IUB. Ta0. 3)

TonepeaHs iHIIa iIMyHOCYTIpeCis

MIeTUICHHS Yepe3 >3 MicauiB (nuB. Tadm. 3)

BBEIEHHS iMyHOIJIOOYTiHY

LIETUTEHHS Yepe3 >3 MiCsLiB Iic/Ia OCTaHHBOT iH €KL (11T
MapeHTepaIbHUX BAKIH), 6€3 3MiH - [UIS IEPOPaIbHUX Ta
iHTpaHa3aJIbHHUX BaKLIUH

TJIaHyBaHHs TX

yepe3 >4 TxkHi (BuxkmoueHHs BLK: yepes >3 micai)

2KuBi BaKIIMHM NPOTUNOKA3aHi (103B11 MoXe OyTH HalaHWIi 3a 0cOOIMBUX 00cTaBUH): micias Tx, BLJI-
iH(}iKOBaHUM MalieHTaM, 0cobaM, IKi OTPUMYIOTh iIMyHOCYIIPECIIO.

Huxxue HaBeeHO OCHOBHI aHi Mo npodilakTuili
OKpEMMX BaKIIMH-KOHTPOJIbOBAHUX 3aXBOPIOBAHb Y Mi-
teil 3 XXH 3 ypaxyBaHHAM PYTMHHOI iMyHi3auii (A),
JMOAATKOBOI  BaKUMHAIll iMYHOCKOMITPOMETOBAHUX
oci6 (b) Ta B rpynax pusuky (B).

A. Pyrunna imyHizanisa (3rizHo HaioHAJBHHUX PeKO-

MeHaniii).

TybepKybo3 (30ymHUK: Mycobacterium
tuberculosis) [2, 7, 18]. BLLIK (6aunina Kaxsmera-XKe-
peHa/Bacillus Calmette—Guerin: XXuBMii aTTeHyliOBa-

Huit mwraM Mycobacterium bovis, 1110 BUKOPUCTOBY-
10Th JUTSI TIPOIIAKTUKM 3aXBOPIOBAHHS TEPEBAXKHO Y
niTeil) B YKpaiHi € 000B’43K0BOIO (AUB. Tabiu. 1), ane
y CBiTOBill MpaKTULIi 11 3aCTOCOBYIOTh Y HOBOHAPOJIXKE-
HUX B €HIEeMiUHUX palioHax (IuB. Ta0. 2). 3a paXyHOK
(dopMyBaHHS HECTEPUJBHOIO IMYHIiTETy BaKllMHA B
YaCTHHI BUITaKiB MTOTEPEIKYE PO3BUTOK TYOEPKYITHO-
3y IIpU KOHTAKTi, YaCTKOBO - TOJIETIIYE Mepeodir 3aXBo-
proBaHHS. Y iMyHOockoMmpoMmeToBaHux ocio BIIK He
BUKOPHCTOBYIOTh Y€pe3 BUCOKY BipOTiIHICTh TUCEMi-
Halii 3aXBoproBaHHs (TadI. 6).
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Tabauys 6
IIpodinakTuka Ty0epKybo3y y aiteii 3 XXH: take home points

Ilennenns micag Tx: npoTtummokasaHo.

ITenyieHHs BiACYTHi: MOXJIMBEe BBEICHHS BaKIMHU Y Billi 10 6-TH pokKiB A0 TX HUPKM y pasi Bia-
CYTHOCTi iMyHOKOMILJIEKCHO1 Y1 ayTOIMyHHOI MaTOJOrii, ¥ 0ci®6 0e3 iMyHOCyIpecii i Ipu HEraTUBHOMY
LIKipHOMY TECTi Ha TiMepuYyTIMBICTb 10 TYOEpKYJiHy (TyOepKyaiHOBa Mpoda).

KoM0iHamisa BAKIIMHA: MOXJIMBA 3 iHIIIOIO KMBOIO BaKIIMHOIO (260 yepe3 4 THXKHI).

Ty0epkyJiHoBa mpoda MPOBOAUTHCA: y 0Ci6 BikoM 1m0 6 POKIB Iepen iMyHi3ali€o, KO TUTUHA
Hapoauiacs abo >3 MicsIIiB 3HaXOAMUJIacsA B KpaiHi 3 BUCOKOIO 3aXBOPIOBAHICTIO; HE paHillle, HixX dyepes 4
TUKHI ITiCS IETUIEHHS XUBOIO BAaKIIMHOIO.

JlaTeHTHHI Ty0epKyabo3: mepiinii Kpok B miarHoctuii - QuanitFERON rtecr (rama-intepdepoH
3BiJIbHSAIOUMI TECT).

TX micys menjeHHsa: yepes >3 Micsii.

Ilicna TX HUPKM: UIOpiYHMI KOHTPOJb iHGeKIiiiHOro craHy (TyOepkyjdiHoBa mpoba a6o
QuanitFERON TtecT).

I'enatur B (30ymauk: Hepatitis B Virus — HBV) [2, ¢4 B pi3HuX KpalHax, ajie (OCKUIbKU ITiATBEPIKEHO HIKYY
3, 7-11, 14, 16, 20]. Pexomennaii momxo HBV 3zammn-  imyHorenHicts Bakuuuu npotd HBV micna Tx) ii peko-
IIAIOTHCSI HE3MiHHMMM TIPOTSITOM 0aratboxX poKiB — Bak-  MEHIYIOTh BBOOWUTHU IPEBEHTUBHO, MOKM IIBUAKICTh KITy-
IIMHALIiI0 MalOTh OTpUMATHU Bci mauieHTH 3 XXH, a TuM  00YKOBOI (hibTpallil 3aIMIIAETLCA BiTHOCHO BHCOKOIO.
OiJTBII — BCi MOTeHLIMHI KaHIuaaTh Ha TX HUPKY, y Oyab-  T1ocmimoBHICTh 3aX0miB 3ayIeXKUTh Bil iH(opMallii 11010
SIKOMY Billi (muB. Ta6:1. 1, 2). KiiHiuHa mpakThKa pi3HUTh-  ITOINEPEeIHbOro iH(eKIliitHOro crarycy (Tao. 7, 8).

Tabauus 7
IIpodinakTuxa Bipycnoro renatury B y miteii 3 XXH: take home points

IIlenneHHs 3a KajeHaapeM 3aBepileHi a0 BUKOHAHI YaCTKOBO: MepeBipKa iMyHHOTo cTaTycy (cepo-
JIOTiYHA BiAIMOBiAb — HAasIBHICTh aHTUTIN (Ab) mo HBsAg) Ta 3ajiexXHO Bil pe3yjbTaTy — CIIOCTEPEXEHHS
3 KoHTposieM Ab HBsAg mopiuao abo 6ycTepHa 103a/peBaKIImHAIlis:

100 MMO/mut i BuiLe «3aXMCHUI» TUTP* (YMOBHO) - peBaKILIMHALIisl Yepe3 5 poKiB
10-100 MMO/mn peBakirHailist uepes 1 Ta 5 pokiB
<10 MMO/mn peBaKLMHALLiST

*  Ab HBsAg >10 mMO/ma egaxcaroms docmamuim 045 3aXucmy y iIMyHOKOMHEemMeHMHUX 0Ci0, aie npu nopyuleHHi

dhopmyeanns iMyHHOI 8i0n06i0i pigHi mumpie HuxiCui, MOMY neped NPULIHAMMAM pilueHHs w000 8aKYUHAYI NOKA3aHa
cepis docaioncers ma moxcausi nosmopri wenaenus exce npu mumpi <100 mMO/ma (3acmocogyoms 6 wacmuHi
nediampuyHux yeHmpis).

IIenaeHHs BiICYTHi: BaKIIMHALLiSI 32 TPUCKOPEHOIO CXeMOI0 — MoandikoBaHUIi TPoTOKO (Tab. 7) Ta
KOHTpoJib Ab HBsAg uepe3 6-12 TUXHIB IicJist OCTAHHBOI 1031 (Hagali IOPiuHO):

IiTH 1o 15-Ti pokiB nepen Tx 0-1-2 Micaup, 12ii Micga1b — OycTepHa 103a

ity repen Tx 0-1-2-6 Micawp

MepUTPAHCIIAaHTALIITHO nepen Tx: 0-1-2 micsib, micns Tx 6yctepHa no3a (6 a6o 12 micsip — 3a1exkHo
Bi BiKy)

micist Tx uepes 3-6 micsiiB 0-1-6 Mmicsawp

Indopmanis npo menyieHHs BiACyTHA: KOHTpob Ab HbsAg — 3a BiicyTHOCTI 3aXMCHOTO TUTPY BaKIIv-
HalIist 32 TPUCKOPEHOIO CXEMOIO.

3MiHa 103M: TS 30iIbIIeHHSI KIMOBIpHOCTI CEPOKOHBEPCii MPU BUKOPUCTaAHHI MPUCKOPEHOT CXeMU 10~
LJIbHO 30UTBIIUTU 103y BaKLIMHU (3i cTaHaapTHUX 10—20 MKT mOBepXHEBOTO aHTUTeHY — 110 40 MKT).
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3MiHa KiJIBKOCTI OyCTepHMX J03: 30LIbIIYETHCS CUTYALITHO Yepe3 3MEHIIeHHs TPUBAIOCTI iIMyHHOI
BiIMOBiJi Y IMyHOCKOMIIPOMETOBAHUX OCI0 3 MOCTIMHUM PU3UKOM iH(iKyBaHHS (KOHTposib Ab HBsAg
OPiYHO).

MiniManbHU#A iHTEPBAJ MiX 103aMU IIPH LIEIUICHHI: 1 Micslb.

JoaaTKoBHii pU3MK 3aXBOPIOBAHHA: MOJOPOXi UM MPOXKMBAHHS B €HAEMIUHMX perioHax; MeIuIHUIA
nepcoHas; iH¢iKoBaHi YJIeHM POAMHM, HApKOMaHis iHEKUiliHA i3 3aJeXXHICTIO; TOMOCEKCyasi3M;
MiATBEPIKEHUI KOHTAKT 3 XBOPUM.

KonTakr i3 xBopuM: KoHTpoib Ab HbsAg — 3a BiICYyTHOCTI 3aXMCHOTO TUTPY BBEAECHHS IaTOTEH-
crienivHOro iMyHOTI00YIiHY i BAKIIMHU, HACTYITHU KOHTpoJib HBSAgZ IOTHXHS TPOTITOM 3 MicSAIIiB.

Hianis y HBsAg-no3utuBHMX XBOpuMX (miaTBepMKeHMX a00 MOKIMBO iH(IKOBAHMX): OKpeme
MPUMIIIEHHS Ta 00JaJHaHHS.

ITepeOyBanna B eHaeMiuHiii mMicueBocTi (Hampukian: Bnusbkuit ta Jamekmii Cxim): KOHTpoJb Ab
HBsAg pa3oso.

OTpuMaHHs KpOBi 4M ii KOMIIOHEHTIB 0cO0aMM 3 TPy PU3KKY: BBEACHHS IBOX J03 iMYHOTTIOOYJIiHY
NpoTU renaTuty B 3 mepepBoio B 1 Micsllb.

HasiBHicTh 3aXMCTY Y KOHTAKTHHX OCi0: LIETUIEHHSI 3 JOCSTHEHHSM JOCTATHHOIO TUTPY AHTHUTIN B
POIMHI, MEAUUHOTO TIEpCOHATY.

IIpurniuye opmyBanns iMmyHHoi Bignosiai Ha memienns: [KC.

Tabauys 8
ITpuckopeHa cxema menjeHb NPOTH BipycHOro renatuty B
s mamienTis 3 XXH y Bini 1o 18-1u pokis (amanToBano [2])
Kniniyna a ITocninoBHicTb: TEpMiH Cxema /losa pasosa (wkr)
oyn e -Tep Engerix B (HBvaxPrO)
HoBoHnapomxkeHi #1: HOBOHAPOIKEHUIA 0-1-2-12 10 (5)

#2: gyepe3 1 Micsup mmicis #1 MicsIlb

#3:yepes | micaup micns #2

#4: 12 mics1p

Hitu Big 1 micsaus go | #1: moyaTok

15 pokiB #2:yepe3 | micaup micns #1
#3: yepe3 1 MicsLb Ticas #2
#4: yepe3s 10 micsawiB micms #3

16—17 pokiB #1: moyatok 0-1-2-6 40 (10)
#2: yepe3 1 Micsaupb michst #1 Mics1b
#3: gyepe3 1 Micsaup micis #2
#4: yepe3 4 Micsui micis #3

ITpumiTka. #HOMep (depra) TO3M.

Judrepig-kokmom-npasenp (Diphtheria-Per- BemeHe mociabiaeHHS HaOYTOro iMyHITeTy 10 MpaBLs
tussis-Tetanus; 30ymHuku: Corynebacterium diph- Ta mudTepii mpordrom mepmux 3-x pokiB micag Tx
theriae-Bordetella pertussis-Clostridium tetani) [6- po3IasIaOTh MOXIMBICTh GIIBII YACTOTO BBEAEHHS
11]. OG0B’ A3K0BE TOTPUMAHHA KaJeHIaps IIeTUIEHh OyCTEPHUX 103, HiXX Y 3M0poBuxX (TadI. 9).

IJISI 3aTaJIbHOI TTOTyYJIsAIii (muB. Tabma. 1, 2). Yepes mo-
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Tabauysa 9
IIpodinakTuka nudrepii-kokmoma-npasus y aireid 3 XXH: take home points

MiniManbHUiA iHTEpBAT MK 103aMu:

IUPTEPisa-KOKITIOII-TIpaBellb #1-#2, #2-#3: 1 Mmicaup; #3-#4: 6 MicsLiB IIiTA BiKOM 2

Micsui-7 pokiB

nudrepig-npaseunb (AIT)
nudrepig-npaseunb (AIIT-M)

#1-#2: 1 micaup; #2-#3: 9 MicsaLiB

#1-#2: 1 micsup; #2-#3: 6 MicswiB

BiKk 7-18 pokiB

#Homep (4yepra) 103U.

lennenns micas TX: yepe3 >6 MicsIliB; PO3IJISIHYTA BBEACHHS OyCTEpHUX 103 Yepe3 5-7 pokiB (a He
gepe3 10).

KonTtpoub imynnoro cratycy (IgG mo npaBLieBOro aHaTOKCUHY): AiTU-KaHAUAATH Ha TX HUPKU.

TpaBmMa 3 pU3UKOM MNpaBHA: IICIJICHHS Ta J0AATKOBE BENEHHS IATOreH-CHeUr@iYHOro iMyHO-
ra00yIiHYy.

ITpurniuye (popMyBaHHs iMyHHOI BiNOBiNi HA mienyieHHd Big npasus: MMO.

IMoaiomieniT (36ymHux: Poliovirus hominis) [6-
9, 11]. IleruteHHs IPOBOAATH 3a KaJIEHIApeEM JUIS
3arajpHoi monynauii (muB. Ta6n. 1, 2). ¥ imyHoc-

KOMITPOMETOBaHUX 0ci0 (30kpema mmicast Tx) MoxkHa
3aCTOCOBYBATU TilbKM iHaKTMBOBaHy BakuuHy (IVP)
(tao6i. 10).

Tabauysa 10
IIpodinakTuka noaiomieniry y aireii 3 XXH: take home points

MiniManbHUi iHTEPBAN MixX J03aMU TIPU BaKIMHAIT: 1 Micsib murst #1-#2 1 #2-#3, 6 micsauis as #3-#4.

ITennenns micasa TxX: yepe3 >6 MicsLiB ((KMBa opajibHa BaKlMHA 3a00pOHEHA); PO3IJISIHYTU BBEICHHS
OycTepHUX 103 yepe3 5-7 pokiB (a He yepes 10).

JoaaTkoBi 3axoam: 0OMeXHUTH KOHTAKTH 3 0CO0aMU, SIKi OTPUMAJIHU KUBY OpajibHY BaKIWHY; YHUKATU
€H/IEMiYHUX PETiOHIB; YHUKATHU MTOAOPOXEN B PEriOHU 3aCTOCYBAHHS XUBO1 OpaJIbHOI BaKIIUHU.

Kip-eniznaporur-kpacuyxa (Measles-Mumps-
Rubella;  30ymHuku:  Morbillivirus-Rubulavirus-

€10, 1Ii 30yIHUKM 3aJIUIIAI0THCSI HeOE3MEYHUMM, OCO-
GJIMBO 3arpo3JIMBI - JIJIsI Bpa3JIMBUX IPYN HaCeJIeHHS,

Rubivirus) [2, 7, 9-11, 18]. PexoMeHI0BaHO JOTPU-
MaHHSI KaJeHaapsl IeIUIeHb IS 3arajbHOI IMOMYJIs-
wii (muB. Ta6a. 1, 2) 3 KOpekli€l Mpu iMyHocynpecii

TOX TTOIIYK OifbIl e(peKTUBHOI TAKTUKM i (OpMyBaH-
HsI J0Ka30BO1 0a3u y iMyHOCKOMIIPOMETOBAHUX OCi0
(3okpeMa ticasg Tx) MpOAOBXKYETHCS.

(tabu. 11). HaBiTh y 0ci0 i3 3aBepllieHOIO BaKI[MHALIi-

Tabauys 11
IIpodinakTHka Kopy-enianapoTury-kKpacHyxu y aiteii 3 XXH: take home points

MinimajabHuii iHTEpBaN Mix n03amu: 1 Micslb.
TX micasa memieHHs: >4 TVxXHi.
KoM0inanis BAKIMHM: MOXJTHBA 3 BAKIIMHOIO ITPOTH BITPSTHOI Bicrn (a00 Yepes 4 THXKHI).

ITpuckopeHe mienJieHHs B €HIEeMiYHOMY perioHi TuTuHM 10 12-T! MicsIIiB: y Billi 6 MicsI1iB (1032 po3-
LIiHIOIOTh SIK «HYJIbOBY», a HE MepIIy 3a BIKOM), IToAajblle IeMJeHHs 32 BiKOM 3TiIHO KajeHaaps (iHTepBaj
rnepes moyaTkoM >1 Micsup).

IIpuckopeHe menieHHs aiTeii 1-ro poky KuTTa nepea Tx HUpKM (6e3 iMyHOCYTIpecii): 3 6-TH MiCITYHO-
ro BiKky mo3a #1; skio Tx He mpoBeneHo 10 12 MicsiiB — BBeneHHs #2 (iHTepBal: >4 TUXHI).

lennenns nepen Tx npoTu Kopy: MoxiuBe (1-2 1031) Micjsi KOHTPOJIIO iIMyHHOT'O CTaTyCy, 0COOJIMBO
TUX, XTO MEIIKA€E B perioHax MiABUILIEHOI aKTUBHOCTI Bipycy a00 MOJOPOXKYE.
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(pillIeHHST Ha OCHOBI OalaHCy PU3UKU-TIEpEBaru).

J10 Bipycy

KonTtpoub imynHoro crarycy (IgG no Bipycy Kopy): micis 14-Tu pokiB (3a moTpe6u paHiliie) Ipu 10-
NIepXKaHHI KajleHaaps WenaeHb; micias Tx mepel BUMUCKO, MOTiM IIOPIiYHO Ta MPU KOHTAKTi 3 XBOPUM,
abo mpu nmocujieHHi imyHocympecii (HagBucoxki go3u 'KC, antutuMoiimutapauii riio0ytiH).

TepmiHoBe menJIeHH HeiIMYHHHX 0ci0 (BiacyTHil TUTp aHTUTLI, BiICYTHI AaHi PO IepeHeceHe 3aXBO-
proBaHHS): B Tieplili 3 700U ITic/isi KOHTaKTy 3 XBOPUM a00 Mi3Hillle - 3a BiACYTHOCTI IIPOSIBiB 3aXBOPIOBAHHS

JoaaTKoBi 3aX0aM mic/isi KOHTAaKTy iMyHOCKOMIIPOMEHTOBAaHMX OCi® 3 XBopuMM Ha Kip: skio IgG

BiICYTHi a00 CTaTyC HE YTOYHEHO

BBe/IEHHS HalIIBU/LLE (He mi3Hile 6 ai0) rama-rao0y/iHa, iMyHONIo0y TiHa
abo nmaToreH-crelnudiyHOro iMyHOrI00yTiHa

BBEIEHHS iMYHOIJIOOYJIiHY HE ITOKa3aHO

BBeIeHHS 1-2 103.

lennenns micas TX: npoTuriokasaHe, ajge MOXHa PO3IJISIHYTU B iHAUBiTyaJbHOMY ITOPSIKY 34 KUTTE-
BUMM ITOKa3aHHSIMMU (CITaax emigemMii) abo y miTel, sIKi OTpUMYIOTh HU3bKOI030BY iMYHOCYIIPECiIo.

IlnanoBe menjeHHs HEIMyHHHMX (BiICYyTHi aHTUTiJIA IO Bipycy) MiITKiB (i JOpOCIUX 0 55 POKiB):

O0OMeReHHs KOHTAKTIB: YHUKATH €HIEMIYHUX PETIOHIB.

I'emodinbha indexknis Tumy b (36ygHUK:
Haemophilus influenza B) [7-11, 14]. [omnpu gotpu-
MaHHS$ KaJleHaaps LeTIeHb 151 3arajJbHOol MOMyasiii
(muB. Tabm. 1, 2) y iMyHOCKOMIIPOMEHTOBAHUX OCi0

pO3IISAaloTh MOXIIMUBICTh JOJATKOBOI BaKLMHALIl
103a BiKOBUM KajieHmapeM (ITiciast 12-TH MicSIIiB XUT-
Ts1) 3a MOTpedoro (Tad. 12).

Tabauys 12

IIpodinakTuka remodinbHoi indexuii y miteit 3 XXH: take home points

BinrepmiHoBaHe menjeHHs: BBeAecHHS 2 103, a He 3-X

no3a #1 micis 12-Tu MicsiiB XKUTTS (30KpeMa T0POCIM)

nmo3a #2 yepes >6 MicA1iB

BBEIEHHS TUIbKM 103U #1 10 12-TH MiCSILIiB XUTTA

no3a #2 yepes >1 Micsib (Bik >12 Mics11iB)

Bycrepna mo3a: 1 pa3 Ha 5 pokiB.
Ilenaenns micasa Tx: yepe3 >6 MicsIIiB.

B. JlomaTtkoBa 000B’A3K0BA iMyHi3allisi iMyHOCKOMIIPOMEHTOBAHHUX OCiO.

I'pun (Influenza; 36ymHuk: Influenzavirus A, B
iO)[1,3,5,7,10, 11, 15, 18]. BakuuHauis npotu
rpuny - ogHa 3 HAWOiNbLI AOCTiIXEHUX, 3 MiATBEp-
JUKeHOlo Oe3mnevHicTio mid nauieHTiB 3 XXH i micas
Tx, Ta BUIIOIO €(DEKTUBHICTIO B MEAiaTpUUHilA KOTOPTi
(mopiBHSIHO 3 fopocaumu). llenneHHs moka3aHo BCiM
JUTSM BiKOM BiJ 6-TU MiCSLIB IIOPIYHO SIK TOAATKOBA
BaKlIMHA (OUB. TaOa. 2). 3 orjsgay Ha iHAUBiIyaJbHi

OCOOJIMBOCTI 3aBXIU € BipOTiMHICTh, 11O iMyHi3allis
«HE CIIpAaIlOE», ajleé TPUIl € HACTIIBKU YaCTUM 3aXBO-
PIOBAaHHSIM 3 BUCOKMM ITOTEHIiaJIOM HEraTUBHUX Ha-
CJIiAKiB Y iMyHOCKOMITIPOMEHTOBaHUX OCi0, 1110 B Mpa-
BUJIax IleIJeHb, HanmucaHux sl xsopux Ha XXH Ta
TPAHCIUIAHTOBaHUX 0Ci0, came Uil HbOTO TMPUNAHSATI
BUKJIIOUEHHS (Tabia. 13).
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Tabauys 13

IIpodinakTuka rpumy y aireii 3 XXH: take home points

BOBaHa BaKL[I/IHa) .

ITenneHHs BiACYTHi: MOXIUBO BBeleHHS 103 #1 i #2 3 iHTepBaJIOM 4 THXHI.
Yac menjeHHs: 1OopivyHO J0 IT0YaTKy CE30HHUX 3aXBOPIOBaHb.
Tennenns nepen TX: 060B’s13K0Be, He Mi3Hillle 3-X MICSLIiB 10 TUIAHOBAHOTO BTPYyYaHHS

TepminoBe meneHHs micag Tx: iHakTuBoBaHa (MapeHTepaibHa) BaKLIMHA Yepe3 1 Micsib 3a BimcyT-
HOCTI TTOTIepeaHiX IeMJIeHb B yMOBaxX MaHIeMii/eminemMii (He 3aj1eXXHO Bil iHTEHCUBHOCTI iMyHOCYyIIpecii:
BHUKJIIOUEHHS 13 3aralbHOTO MpaBUJia «He MTPOBOIUTH IlIEeIIEHb B mepili 3-6 MicaiiB micast Tx»), MOXIUBO
BBEACHHS 103U #2 3 iHTepBaJIoM >4 TUXXHi (0COOJUBO MPU MPOJOBXEHHI CE30HY I'PUILY).

IMenaenns micas Tx: mopivHo (iHAKTUBOBaHA MapeHTepajibHa BaKIIMHA).

IIIenaeHHs: KOHTAKTHHUX 0Ci0: poarHa, MEIUIHUIA ITEPCOHAI, JUTSIYi KOJIEKTUBH — IIOPIYHO (iHAKTH-

IllenyieHHs XKUBOIO ATTEHYHOBAHOI0 BAKIIMHOIO (IHTpaHA3aJIbHO): MOXJIMBO SIK BUKJIIOYSHHSI (HAIIpU-
KJ1aJ; 3a BiICYTHOCTI iHIIIOT BAKIIMHM) HA AOAiaJli3HOMY €TaIli Y1 y XBOPUX, SIKi OTpUMYIOTb TeMOIiai3.

IIpurniyye ¢opmMyBaHHA iMyHHOI BiImOBiAi HA meMIeHHA: iHri6iTopu panaminuHy (mTOR), MM®,
MeToTpeKcar B 103i 16-20 Mr/TuxkneHsb, iHribiTopu kaneiuuHelipiny, [KC B no3i >10 Mr/mo06a.

ITneBMoKkoKOBa iH(heKLig (30ynHUK: Streptococcus
pneumoniae) [1-3, 5, 7-11, 15, 18]. 3aransni peko-
MeHOallii He 3MiHIOIOThCA TPUBAIWil 4yac (IWB. TaOI.
2) — 4epe3 HeOE3MEUHICTh 3aXBOPIOBAHHS BCi KaHIM-
Jati Ha TX MOBMHHI OTpUMATH IICIJICHHS IIPEBEH-
TUBHO (3aXBOPIOBAHICTh HAa iHBAa3MBHY ITHEBMOKOKOBY
iH(dekwito micaa Tx B 45 pasiB Bullle, HixX B 3arajbHiii
MOMyJALil, 3 TpariYHUMHU Hacligkamu). B VYkpaini
BaKIIMHALIIIO IIPOTH ITHEBMOKOKY ITOKU PO3IJISIIAOTh
K ITOHATKOBY omilifo. OCHOBHUMM IOCTYITHUMHU BaK-

nuHamu € KoH'toroBaHa (PCV13: Prevenar) i momica-
xapunHa 23-BajneHtHa (PPV: Pneumovax II, Bkimogae
IOIAaTKOBi CEPOTHIIN, B T. 4. Streptococcus pneumoniae;
HE BUKOPUCTOBYIOTh JJIs1 IEPBUHHOI BaKILIMHALIIL Y Billi
1o 2x pokiB). Oco0MUBY yBary IpUIUISIOTh XBOPUM Ha
HeDPOTUYHUN CHHIPOM - IM ITOKa3aHO MOIOBXKEHHS
IIETUICHHS JOJATKOBOIO 5-10 M03010. Ocobu 3 TTopylie-
HUM Y HEYTOYHEHUM CTAaTyCOM IIIOIO0 ITHEBMOKOKOBOI
iH(eKIil OTPUMYIOTh ILIEIUICHHS 3a IHAWBiAyaJlbHUM
KaJIeHIapeM 3 ypaxXyBaHHSIM TepPMiHiB (Ta0i. 14).

Tabauys 14

IIpodinakTuka nHeBMOKOKOBOI iH(ekuii y aiteii 3 XXH: take home points

IIennenns BiacyTHi (onTuMaabHa cxema nepen Tx):

#1 PCV13
#2 PPV >8 trxxniB micns #1
#3 PPV uepes 5 poxkis micist #1 (iMyHOCKOMITPOMETOBaHi 0COOM)

IITeneHHs BUKOHAHI 4acTKOBO (0co0M y Billi 2 poKHM i cTapie):

€ 1-2 no3u PPV

PCV13 >12 mica1iB (=6 MiCALIB IiTSM 3 TPYIIN PU3NKY)

€ 1-2 mo3u PCV13 PPV >8 TixHiB

5 pokiB #3 PPV.

PCV13 — 5 poxiB.

IMenaenns micas Tx: PCV13 yepes 3-6 micsauis ado PPV uepes 12 micsiis.

IMennenns micaa TX y He BAKIMHOBaHUX: yepe3 3-6 MicsiuiB #1 PPV, uepes 8 TuxkHiB #2 PCV13, uepes

IlenaeHHs 3a HAABHOCTI pU3UK-(AKTOPIB miciist 16-TU pOKiB 3 HEYyTOUHEHUM BaKIIMHAJIBHUM aHaMHe-
3oM: 1 go3a PCV13 a6o 2 go3u PPV (y Biui micis 65-tu pokiB — 1 go3a).

Komoinania memiens: senenusg PCV13 nepen PPV nminsuinye iMyHOre HHiCTb.

Bycrepna mo3a: minimaneamit iHTepBan micis PCV13 mepen PPV - 8 tuxuis; micis PPV mepen
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BycrepHa 103a y 0Ci0 3 BHCOKHM PH3HKOM (HaIrpuKiIam: HepoTuaHuii ciHApoM, micis Tx): PPV 1 pas
Ha 3-5 poKiB.

BycrepHa no3a y ocio 3 memniennsam >5 pokiB Tomy: PPV 1 pa3 Ha 3-5 pokis.

ITpurniuye popMyBaHns iMyHHOI BinnoBini Ha memieHHs: iHTi6iTopn KaneumHelipiny, [KC B 1031 >20
Mr/mo6a, MM®, MeToTpekcar.

BiTpsna Bicna Ta onepi3zyloumii repnec (30ynHUK:  Hocyrpecii i micias Tx nmporunokasaHa (tabha. 15), ane
Varicella Zoster Virus - VZV) [2, 3, 7, 9-11, 15, 18]. 4epe3 HebGe3nmeyHiCTh BITPAHOI BiCIIH 14 Li€l KOTOPTH
ZKuBa BakI[MHA MPOTHU BIiTPSIHOI BiCIIM B Mi>KHApOJHili  MAalieHTIB Ta iX BUCOKY YPa3lIMBICTh, 1[I0 MOXKJIUBICTb
MpaKkTUlli € 000B’SI3KOBOIO B KaJleHJapi ILIeIJIeHb Ha 3apa3 aKTMBHO BMBYAlOTh, HAMNpalbOBaHO TEBHUI
2-My pOLIi XKUTTS YU Y iMyHOHETaTUBHUX (0€3 aHTUTIJI) TO3UTUBHUI AOCBiA Ha piBHi oOcepBalliiiHUX IOCITi-
niteit 3 XXH (nuB. Ta6a. 2). BakunHauist Ha poHi iMy-  IKEHb.

Tabauysa 15
IIpodinakTuka indikyBanns Varicella Zoster Virus y aiteii 3 XXH: take home points

KonTpoas imynHoro crarycy (IgG VZV) Ta KOHTpOJb piBHS JiMGOLUTIB KPOBi (1iTbOBUIl piBeHb
>1.2x 109/1):

nepen Tx IO BaKILIMHALIi1

yepe3 2-3 Micsli micIs 3aBepIleHHsT BaKIIMHALLIT

micist Tx nepes BUITUCKOIO

KOHTAKT i3 XBOPUM Ha BiTpsIHY BiCITy UM OIIEepi3yI0Uuuii reprec

rocuyieHHs iMmyHocymnpecii (rmyabc-teparist [KC, aHTuTuMonuTapHmii riio0yJiiH)

1 pa3 Ha piK IJITAaHOBO

Komo0iHanis menienb: 3 BaKIIMHOIO ITPOTH KOPY (-ITapOTUTY-KPACHYXM) BBOISATH OMHOYACHO abo0 3 iH-
TepBajIoM 4 TVXKHI.

IIenaeHHs NpoTH BiTPAHOI Bicu Yy HeiIMYHHHMX OCi0 (He 3a1€3XHO Bif BiKy): ITOYaTKOBMII Kypc 2 J03U
3 iHTepBasoM 4—8 THXXHIi (MOXHa BBOIUTH OJTHOYACHO 3 BaKIIMHOIO IIPOTH KOPY), 3a BilCYTHOCTi aHTHUTIII -
BBEIEHHS JO3U #3.

IITeneHHs MPOTH ONEPi3yI0UOro repnecy y HeiMyHHMX 0ci0: y miTeit He mokaszaHo (Y JOPOCIUX - epes
Tx y Bini >50 (60) pokiB; mepe MOYaTKOM iIMYHOCYIIPECUMBHOI Tepaltii 3a 2-4 THXHI).

Illennenns npotu onepizywdoro repuecy y ocio 3 IgG VZV micasa Tx: MoxnuBo yepes >3-6 micali y
JiTeit (3a OKpeMUX yMOB) Ta TOPOCIUX; 2 03U 3 iHTEpPBaJOM 8 THXKHIB (iHaKTMBOBaHA BaKIIMHA).

TX mic/is memIeHHA: ONTUMAIbHO — ITiC/Isl MiATBEPAXKEHHSI HAsSBHOCTI aHTUTLNI, ajle He paHille HixX
yepe3 | Mics1lb (B OKpeMUX BUITAJKaX: YePe3 2 TUXKHI).

IITenseHHs MPOTH BITPSIHOT BiCIIM MPOTHIIOKA3aHO: TTic/st TX Ta oco6aM >16-Tu pokiB, IKUM HEOOXiTHO
MpUIMAaTH calillIaTh (3arpo3a pO3BUTKY cuHIpomy Pest).

BinTepminyBaHHS IIeNJI€HHS: Ha >6 TYKHIB IiCJIsI BIIMiHU CaJIillMIATIB; Ha >3 MicsILi Mic/is BBEACHHS
crnenndivHOro iMyHOTIO0YJ IiHY a00 MepeIMBaHHS KPOBi/KOMIIOHEHTIB.

KOHTAKT i3 XBOpHM Ha BiTpsIHY BiCIly Yl ONEPi3yroumii reprec: BBEACHHS NaTOreH-crenudigHoro imy-
HOTIJIO0YIiHY oco0aMm:

3 HasiBHMMU aHTUTIaMu (IgG VZV) He MoKa3aHO

CCPOHECTaTUBHUM IIO0Ka3aHO (He

3 HEBIIOMHUM CEPOJIOTIYHMM CTATYCOM IIPOTATOM 12-TH MiCALIiB Ta BiACYTHICTIO MOXJIMBOCTI | THISHILIC 10-i
o . *
OT0 TEpMIHOBOTO YTOYHEHHS 106u™)

3 HEBIIOMUM CEPOJIOTiYHUM CTaTyCOM IIPOTITOM 12-TH MiCSI1IiB Ta OCUJICHHSIM
iMyHOCyTIpecii

*

npu esedenni nicas 4-i dobu (inmepean 96 200un) abo npu iHmeHcusHii imyHocynpecii: 3 7-e0 OHs KOHMaKmy
npoginaxkmurxa ayurnosipom (20 me/xe 4 paszu Ha 006y npomseom 7 OHig) abo iHwUMU npenapamamu (8a1aUUKA08ID,
gamyuknogip).
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JonaTkoBi 3axoam: oOMeXeHHS! KOHTAKTIB, YHUKHEHHSI €HAeMiYHUX PErioHiB, IIEIJIEHHS WIEHIB po-
IVMHM (OyIb-SKOI BaKIIMHOIO, IMMPUIMMHUTA KOHTAKTH JIMIIE 3 TUMHU, Y KOTO MIiCJIsA IISTUICHHS 3’ SIBUJINCS
BUCHII - 10 3HUKHEHHS IIKipHUX IIPOSBIB), HEIMyHHUM 0C0o0aM 3 OJIM3bKOTO OTOYCHHS BBEIECHHS iMyHO-
r100yIiHy IpY KOHTAKTI 3 iHPEeKLiMHUMU XBOPUMHU.

3mennrye ¢opmMyBaHHs iMyHHOT BiANOBiAi HA MENIEHHS: allMK/IOBIp, BAIAlIMKJIOBIp Ta iHIIi MPOTHUBI-
PYCHi JlikapchbKi 3aco0M (3a MOXKJIMBOCTI MIPUMTMHSIOTH TIPUIiOM 3a >24 TOIWHU 10 BBEACHHS BaKIIMHU Ta HE

BiIHOBIIOIOTH 1€ TIPOTSITOM 14 THIB).

Cnig mam’sarati, 1o micast TX cepoIo3uTUBHI
0Cco0M SIK IIPaBUJIO MAIOTh 3aXUCT IIPOTU IIOBTOPHOIO

B. JloaaTkoBa iMmyHi3alis B rpynax pusuky.

Memninrokokona indekuia (30ynHuk: Neisseria
meningitidis) [2, 7, 9-11, 14, 15, 16, 18]. Imynizariito
B CBITi NMPOBOJSIThH BiJAIOBIAHO IO HAlliOHAJTBHUX pE-
KOMEHJalliii pyTUHHO, a B YKpaiHi BoHa 000B’s13K0OBa
MpU OKPEMUX CTaHax, i CIIUPAETHCS Ha MiXXHapOAHi
cTaHgapTu (auB. Taba. 2). 3a BiACYTHOCTI 3aKiHYEHOIL

eMi30/1y BITPSIHOI BiCIIU, ajIe CXUJIbHi O PO3BUTKY OIIe-
pi3yl04oro reprecy.

CXEMU IIETJIEHHS BipOTriAHICTh PO3BUTKY MEHiHTOKO-
KOBOi iH(eKIlii y iMyHOCKOMIIPOMEHTOBAHUX 0Ci0 3
HassBHUMU (haKTOpaMU PU3UKY 3POCTAE B TUCIYi pasiB.
CxeMu IIerieHb MaloTh MEBHI BiAMiHHOCTI B Pi3HUX
KJIiHIYHUX LeHTpax (Tadi. 16).

Tabauys 16

IIpodinakTuka MeHiHroKokoBoi ingekuii y mireit 3 XXH: take home points

ILnanoBi memIeHHsa: peKoMeH10BaHi BCiM iMyHOCKOMITIPOMEHTOBAHUM 0CO0aM.

ITlenieHHs 000B’ A3KOBI 32 HAIBHOCTI BUCOKOTO PU3UKY iH(DIKYBaHHSI ITPH IJIAHOBaHIi CIIEHEKTOMIT;
nepen BUKOPUCTAHHSM €KyJ1i3ymMaly y MaILlieHTiB 3 aTUIIOBUM Te€MOJIITUKO-YPEMIYHUM CUHAPOMOM; TIepen
BUKOPUCTAHHSIM €Kyli3ymMaly Tpu JIiKyBaHHi BigToprHeHHs; nipu C3 rioMepysonartii; HassBHOCTi Bipycy
imyHopedinuty monuau (BIJI); 3armanoBaHiii mogopoxi B €eHIEMiuHi perioHu.

ILnaHoBi menIeHHs 32 HASBHOCTi BACOKOTO PH3HUKY (30KpeMa Y XBOPHX 3 ATUIIOBHM I'eMOJTiITHKO-ype-
MiYHMM CHHIPOMOM): CXeMHM 3aCTOCYBaHHS BaKIIMHU ITPOTU

cepoturmi ACWY MpU TTOYATKY Y Billi 2 Micsiii: 4 no3u 3a cxemoro 2-4-6 i 12-15 micauis
TIPY OYATKY TIC/IS 7-MU MICSIIIB: 2 03K 3 iHTepBajioM 12 TIDKHIB
ceporur B MICIIST 2-X MiCSTYHOTO BiKYy: 2 1031 3 iHTepBaJioM 12 THXKHIB, MOXJIMBA peBaKIIMHALIIS

ITenneHns He mpoBeeHi 10 12-TH MicIYHOro BIKY™*: CXeMU 3aCTOCYBaHHS BAKIIMHU MTPOTU

cepoturii ACWY 1o 2-X poKiB: 103a #1, OycrepHa n03a (#2) uepes 3 poku
micist 2-X pokiB: 1 mo3a
Yy IMyHOCKOMITPOMEHTOBAHMX 0OCi0, SIKi OTpUMYIOTh iMyHOCYIIPECiIo:
2 103U 3 iHTepBajIOM 2 MicsIli

cepotui B 2 103U 3 iHTepBajIoM >8 TYKHIB

*

docsienents 50-mu pokis.

HSI; JOJATKOBO: aHTUOIOTUKOMPOdiIaKTHKA.
Mlenaenns micasa Tx: yepes >6 Micsiii.

00086 ’13K08i 0cobam y eiui id 16 do 23 pokie (onmumanvho 00 18-mu pokie). 6 epynax puzuKy uienieHHs nOKa3ami 0o
IIpumBuamIeHe MIENVIEHHS NPH IUIAHYBAHHSA Tepamii eKyJIi3yMa0doM: He 3aJIeKHO Bil BiKy BaKILIMHALLis

MMPOTU MEeHiHTOKOKY Ipyru B ta ceporumiB ACYW i3 3aBepIilieHHAM CXeMU 3a >2 THXKHI A0 IMoYaTKYy JIiKyBaH-

Komoinania memiens: intepsan 3 PCV13 >4 TuxHiB.
PeBakumnania: xoxHi 5 pokiB (000B’13k0B0 KaHauaatam Ha Tx ta micis Tx).

Ilaninomasipycna indekuis (36ymHuk: Human
papilloma virus) [2, 9-11, 18]. B 3aranbHiii momynsi-
1l IerIeHHs peKOMeHAOBaHe XiHKaM 4Yyepe3 BUCOKi
OHKOJIOTiYHiI pU3UKU B pa3i iHpikyBaHHsg. B menia-
TPUYHIN MPaKTULl € 000B’I3KOBOIO MPOGDITAKTUYHOIO

omnuiew y aipuar 3 XXH, y Biui >12 pokiB (auB. Tabd1.
2). B Toi1 ke yac 6araTbMa eKcrepTaMu BUSHAHO HEOO-
XiTHOO BaKUMHALlisl iMyHOCKOMITIPOMETOBAHUX XJIOM-
YUKiB (30KpeMa KaHauaatiB Ha Tx uu micas Tx) uepes
PU3UK MOB’SI3aHUX HOBOYTBOPEHbD (Tabi. 17).
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Tabauys 17
ITpodinakTuka naniiomasipycHoi indekuii y aiteii 3 XXH: take home points

IIenneHns 000B’A3KOBI: y He BAKIIMHOBAHUX IMYHOCKOMITIPOMEHTOBAHUX OCi0 (30KpeMa: KaHAUAaTH
Ha Tx, micisg Tx) - XXiHOK BikoM 15-26 pokiB, 4oJioBiKiB BikoM 15-21 piK i 3a HassBHOCTI pu3uK-()aKTOPiB -
J10 26 pokiB; micjst 27 poKiB — peKOMEHI0BaHO, ajie He 000B’s13K0BO (10 45 pokiB).

IIpuckopeHe memnenns: 3 1o3u 3a cxemoio 0, 2, 6 micsiii.
IMenaenns micas Tx: yepes 3-6 micsiri.
Bubip BaknmHu: repesara BakIHAM 3 MAKCHMAJIbHOIO BaJTEHTHICTIO.

3MeHiye hopMyBaHHs iMYHHOT BinnoBiai Ha memienHsa: MM ®, Brucoka KOHIIEHTpAIlisi TAKPOJIiMYCY.

Bipychuii renatut A (36ynauk: Hepatitis A virus) [7, 9, 11, 18]. IllermeHHs peKOMeHIOBaHE 3a HASIBHOCTI
pU3MKiB, 30KpeMa miciasg Tx (tadu. 18).

Tabauuys 18
IIpodinakTuka BipycHoro renatuty Ay niteii 3 XXH: take home points

Bucokuii pu3sk indikysanng (y aiteit): moiznku 4 mpoXvBaHHS B HAEMIUHUX paiioHaX, XPOHIYHUX
3aXBOPIOBAHHSX MEYiHKU, crieludika ceKCyalbHOI aKTUBHOCTI.

IIenneHHs: npy XPOHIYHUX 3aXBOPIOBAHHAX MEYiHKHU: TTOYATOK TTics 12-TU MicSIIIiB.
ILnanoBe menieHHA Nepea noi3aAK0I0 B eHaeMidHi perionu: 2 1o3u.
TepMiHoBe HIeNJIeHHd Nepe NOi3AK0I0 B eHIeMiuHi perionu: 1 mo3a 3a >2 TIKHI 10 TOIOPOXKi.

TpuBaicTh 3aXMCTY MiCJIs MEMJIeHHS Ta 0yCTEpHOT T03M: 10 2-X POKiB, Yepe3 2 pOKM MOXJINBA pEBaK-
LAHALLis.

JTonaTKoBi 3aX01M 3aXHUCTY: BBEICHHS TaMa-TIO0YIiHY, YHUKHEHHSI KOHTAKTy, KOHTPOJIb MPOAYKTiB
Xap4yyBaHHS Ta TUTHOI BOIIH.

IIpurniuye opmyBaHHs iMyHHOI BiANOBii HA MENJIEHHS: METOTpeKCaT B 03i 15 MT/THXKICHB.

PoragipycHa indekuisi (36ynHuk: Rotavirus) [2, nat (auB. Ta6xa. 2), ajie He 3aCTOCOBYIOTh, SIKIIO 1-a
18]. B YkpaiHi 1iernieHHs He BKIIOYEH] B HalliOHa/Ib- [103a He BBedeHa A0 15-ro tvxHs xuttsa. [Ipu XXH
HUI KaJleHaap, a pO3IIsJaloTbCsl SIK JONATKOBi. Y  IIEMNJeHHS peKOMEHIO0BAHO y BCiXx KaHauaatiB Ha Tx
CBITOBili MpaKTULi iX TJIAHOBO MPOBOASATH Yy HEMOB-  (Tabu. 19).

Tabauysa 19
IIpodinakTuka porasipycHoi indexuii y miteit 3 XXH: take home points

Ilennenns micaa Tx: npotunokasaHe.
IITenyieHHs1 KOHTAKTHUM 0CO0aM: Oe3IeyHe I IMyHOCKOMIIPOMEHTOBaHMX 0¢ib (30Kkpema micis TX).

JoaaTkoBi 3axoau 3aXUCTY: 4 TUXKHI YHMKATH KOHTAKTy 3 (eKalisIMU Ta MATy3HUKaMH BaKIIMHOBa-
HUX 0cCi0, TirieHa pyk.

Cka3 (30ygHuk: Neuroryctes rabici) [2, 5, 7-10, MeHTOBaHMX 0cCi0 i micasa Tx. 3a HasgBHOCTI ITOKa3aHb
18]. BakuuHa iiMOBipHO Ge3reuHa y iIMyHOCKOMITPO-  LIEIMJICHHS MPOBOASTH 3TiMHO iHCTPYKILil (Tab. 20).
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Tabauys 20
ITpodinakTuka ckasy y aireii 3 XXH: take home points

IIpodinakTuyne menaeHHs: 3 103U Iepea TPUBAIOIO MOAOPOXKXKIO 3 BUCOKMM PU3UMKOM KOHTAaKTYy 3
XBOPMMU TBapyHaMHu (Co0aKM, KaxxaHW, EHOTH, CKYHCH, iHIIi); cxeMa — 1, 7, 21 nmHi.

IITenaeHHs micasi KOHTAKTY: ITOYAaTOK B HAMKOPOTIIWIA TEPMiH - 5 103 (3aMiCTh TUITOBUX 4-X Y IMyHO-
KOMITETEHTHHMX 0Ci0) pa3oM 3 aHTUPaAOiYHUM iMYHOTIJIOOYTiHOM.

OxpiM 3a3HauYeHUX BUllE, Tpeba He 3a0yBaTH Mpo
iH(eK1ii, 110 He TUMOBI AJI HAIIOI KpaiHU, aJie 3 IK1-
MU JiTH MOXYTb 3yCTPiTUCS B Mogopoxax (Taodu. 21).

Hallilo, SIKy CKJaJHO peajizyBaTU 4epe3 BiICYyTHICTb
JaHUX Mpo Oe3MneKy Ta eheKTUBHICTh LUX ILIETJIEHb Y
niteii 3aranom, npu XXH Ta miciasa Tx B Tomy yucai [2,

51,9, 10, 18].

YacTo ix npodinakTuka BKIKOUAE CleliaabHy BaKIL1-

Tabauys 21
IIpodinakTuka okpemux HeOe3neunnx indexmiii y aireii 3 XXH: take home points

Cubipcbka Bupa3ka (30yaHuk: Bacillus anthracis): mocrimkenHs criermdivHol BakuuHu y miteit 3 XXH
Ta nicyast TX He MPOBOAWIN, OHAK, OCKIJIbLKM BaKIIMHA HE XKUBA, TO OYiKYETHCS 11 O€3MEUHICTb.

Yepesuuii Tud (36ynHuk: Salmonella enterica ceporuny Typhi): iHakTUBOBaHa MapeHTepajbHa BakK-
1IMHa Oe3MneyHa y iMyHOCKOMIIPOMEHTOBaHMX OCi0 BiKOM Bif 2 pokiB (1 mo3sa 3a >2 THXKHi OO MOAOPOXi,
peBaKILMHALlis KOXHi 2 pOKU IMPU TPUBAJIOMY BiJlBiTyBaHHI €HIEMiYHUX PETiOHIB).

Xoaepa (30yanuK: Vibrio cholerae): iHAKTHBOBaHiI OpajibHI BaKIIMHU 3aCTOCOBYIOTH Y mopocinx (1
J1o3a), ajie 6e3neka Ta e(peKTUBHICTb ii B AUTIYOMY Billi HE yTOUYHEHA.

HarypaasHa Bicma (30yaHuk: Strongiloplasma variola majoris), AmoOHCbKMi eHuedamiT (30yIHUK:
Flavivirus), 2K0BTa JUXOMaHKa (30ynHUK: Viscerophilus tropicus): knBi BaKIIMHU ITPOTUIIOKA3aHi iMyHO-
CKOMIIPOMETOBaHMUM oco0aM, 30kpeMa micis TX. IHakTHBOBaHY BaKLMHY IIPOTH BipyCy SIIIOHCHKOIO €HILIE-
daJiTy 3aCTOCOBYIOTD 3 2-X MiCSIIHOTO BiKY IIPH ITOA0POXKaX TPUBAJIICTIO > 1 MicsIIb B eHIeMiuHi (0COOIUBO
cinbebKi) perionu (2 mo3u: 0 ta 28 meHb; IpHU IMMOCTIHHOMY PU3KMKY — IIOPiYHA peBaKIIMHAIIIS).

Maanspia (36ynuuk: Plasmodium): cnenmdiyHa BaKIIMHALLSL BiACYTHs, 3a >2 THXKHI 4O MOIOPOXi B
€HJIeMiYHi perioHr peKOMEeHI0BaHO MoYaTy MPUIOM MPOTUMATSPIHHUX JiKapCchbKUX 3ac00iB (IIpu iMyHO-
cympecii iHribiTopaMM KaJdblIMHEHPiHY HEOOXiTHUI JOMaTKOBMI KOHTPOJIb KOHIIEHTpallil HUKJIOCTIOPUHY/

TaKpOJiMyCy Ta KOPEKILIisl J03U).

Indopmanisg 1og0 CcTaHiB, IIOB’SI3aHUX 3
COVID-19, netaapHO 00roBOPIOETHCA B HAYKOBOMY i
MpPaKTUIYHOMY ITPOCTOPi, OAHAK B JaHiil Iyomikaiii Mu
He OygeMo 3yNMUHATUCS Ha Hiil yepe3 00’eM Ta Heo-
MTHO3HAYHICTh MaHMX - ITicyst 3MiHu B 2023 potii cTaTy-
Cy 3aXBOPIOBaHHS i OB’ SI3aHUX 3 HUM PU3UKIB, TIOTOY-
Hi peKOMeHIallil 11010 1IeTlJIEHb YaCTKOBO CKAaCOBaHi,
YACTKOBO B IIPOIIECi OHOBJIEHHS (HeTanbHime auB. [21,
22)).

OxpeMi HO30J10Tii, Ki MPU3BOASITHL A0 HEOOXi-
HOCTi 3aMicHOI HMPKOBOI Tepamii i Tx B Tomy 4uci,
noTpeOyIOTh NEPCOHI(PIKOBAHOTO ITiAXOAY 10 LIETJIeHb
Ta Kopekuii kameHmaps [2]. Ak Bxe Oyno 3ragaHo,
IpU TreMOJIITUKO-YPEMIYHOMY CUHAPOMi, MOpPYIIEHHI
CUCTEMM KOMILJIEMEHTY 3 HMPKOBOIO MaHiecTalli€io
— 000B’I3KOBi JOAATKOBI IIEIICHHS IMPOTU MEHIHTO-
KOKY (BCi JOCTYITHiI CEpOTMIIM) Ta MaIiJIoMaBipyCHOI
iH@exuii. [Tpy1 HeppoOTUIHOMY CUHAPOMi HaIBAKIJIBO
He TUIBKHU 3aBePIINTY BaKUMHalIio 10 Tx (i3 BKIIIOUeH-
HSIM TOJATKOBOi 5-1 103M MPOTH ITHEBMOKOKY), aje i
OLIIHUTU (pOpMYyBaHHS iMyHHOI BiAIOBimi (HasBHiCTh

AHTUTIN); TIpU 30epekeHHi MPOTeiHypil HedpoTHU-
HOTO pPiBHSI PEKOMEHAYIOTb PO3IJISIHYTU MOXJIMBICTb
HeppeKToMil IK METOAy 3MEHIIEeHHS BTpaTu OiJKYy,
110 CIPUSIE 3pOCTaHHIO e(PEKTUBHOCTI 1ieIuieHb. [Tpu
nporpecyBaHHi XXH y HoOBOHapomXeHUX iMyHi3alliio
MOYMHAIOTH SIKHAWIIBUAIIE (B TOMY YMCJIi i HEMOBIISI-
TaM 3 HEBPOJIOTIYHUMM ITpobIeMaMu), 11100 BUKOHATH
MaKCUMAaJIbHY KIUJIbKIiCTh IlIeIUIeHb B TepMiH 00 16 Mi-
CSIIIiB, KOJIM TUTUHA TOCSITHE aHTPOIIOMETPUIHUX IO~
Ka3HMKIB, JOCTaTHIX mis Tx.

Koxna ocob6a 3 XXH moBuHHA po3risimatucs K
kanguaaT Ha Tx Hupku. Konau Oyae gocsarHyra mexka
i yn mpunane Tx Ha BiK 10 18-TU pPOKiB — 3aJieXKUTh
Big 0araThox (hakTopiB, cepel SIKUX — iHAUBinyaaIbHMIA
piBeHb iIMYHOKOMIIETEHTHOCTi, OCOOJMBOCTI HO30JI0-
rii, 00cAT Ta IKiCTh TepaneBTUYHOrO cyrnposoay. Pop-
MYBaHHSI 3aXMCHOTO (DOHY 3a JOIOMOIOI0 IIEIJICHb
ONTHMMAJIbHO BUKOHATHU 10 ITOYATKY 3aMiCHOI HUPKOBOI
Teparrii, 30kpeMa 10 Tx Hupku. JlaHi mogo epekTuB-
HOCTi, TPUBAJIOCTi Ta Oe3MeKu BaKIUH y miteit 3 XXH
5 oOMekeHi - BOHU MOKYTb MaTH HYXKYi piBHi aHTUTIN
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micJisl BaKUMHaLIii a00 IIBUALLIE 3HUXYBATU 3aXUCHUI
piBeHb MOPiBHSIHO 3 iIMyHOKOMIETEHTHUMU OJHOJIT-
KaMM, OHAK BU3HAHO, 1110 iMyHHa BilMOBiAb Ha BaK-
uuHy 10 Tx € 6iabiu cTiiikolo, Hix micisa [1, 3-5].

B unHHux Hakazax MO3 iHdopmaliisg 1mono me-
IieHb 0cib 10 Ta michs TX coigHMX OpraHiB oOMexe-
Ha IBOMa ab3alaMu 3 periaMeHTalli€lo iHTepBaliB (4

TUXKHIi niepen Tx: BakLMHAllisl MPOTHU KOpY, €Mianapo-
TUTY, KPACHYXU, BITPSIHOI Bicu; micyast TX iHAKTUBOBA-
Hi — 4yepe3 >2 Micslli, MPOTU TPUILY Yyepe3 >4 TUKHI) Ta
MPOTUITOKA3aHHSIMU J0 IIETIEHb XKUBUMU BaKLIIMHAMU
[6]. ToMy 3BepTaemMo yBary Ha KJII04OBi (pakTOpU IIpu
MiArOTOBLI XBOPOTO 10 3yCTPivi 3 BAKIIUH-KOHTPOJIbO-
BaHUMMU iHGeKuismu (Taba. 22) [2, 3, 5, 7-10, 15, 16].

Tabauys 22

BakuunaabHuii KOHTpOJIb nepe Ta micjaa Tx Hupku y giteii: take home points

Eran XXH 1-4 (1o 3amicHol HUpKOBOI Tepairii):

Eran XXH 4 (BKiII0UYeHHS B INCT OYiKyBaHHSI):

JIIOMi€NTiTy MPOTUITOKA3aHa),

0OMEXEHHSIM KOHTAKTy Ha Mepiof BipeMii),

perioHu.

ITicna Tx:

CTaHy),

micas Tx (3a enianoka3aHHSIMU),

MEHiHIOKOKY cepoturiB ACWY,

HY BICITy Ta/4M Kip B OTOYEHHI,

OnTumajbHe BIKHO MOXKJIMBOCTE# JJ1s menJieHb: panHi ctanii XXH a6o npunHaiiMHui go Tx.

3aBEPLUUTHU LIEIUIEHHS, MepeadadyeHi HallioHAJbHUM KajeHaapeM (IuB. Taou. 1, 2),
KOPEKIIis IIeTJIeHb 3a MOTpeOur Ha 1-My polli XXKUTTS (HanpuKJad: Kip-KpacHyxa-eMninapoTUT — Io-
YaToK 3 6-TW MicsIiB, 2 1031 4Yepe3 4 TUKHI; BiTpsiHA BicIla — ITOYATOK B 9 MicCsIIiB, 2 103 yepe3
>4 TUXKHi), OHAK 11i IIEeTIJIEHHS He BPaXOBYIOTh B MOJAJbIIIOMY (TaK 3BaHi «HYJIbOBI»), KIIO TX He
MPOBEACHA, i IMyHi3allilo MPOBOAATh 32 MPUUHSITUM KaJleHAApEM,

e TIPOBECTM 32 HEOOXiAHOCTI LLEIJIEHHS 3a MPUCKOPEHOI cxeMolo (rematut B),
MPOBECTU 00OB’I3KOBi 1OAATKOBI LIETJIEHHS (MTHEBMOKOK, BiTpsiHA BicIia, TpuIl),
KOHTPOJIb HASIBHOCTi aHTUTLT B TOCTaTHbOMY JJIs1 3aXUCTY TUTPi (10 Bipycy rematuty B, kopy, Mox-
JIMBO — TenaTuTy A, BITPSHOI BiCITM, MpaBlisl) Ta HEOOXiMHOCTI peBaKIMHAILlil,

e TIIPOBECTM IOJATKOBi CIelliajbHi IIEIIEHHS Y BUIAAKy BUCOKOTO PU3MKY (IIPOTH MEHiHTOKOKY
SIKIIO MepeadavyaeTbCs 3aCTOCYBaHHS €Ky1izymMaoy).

e TqiepeBipuTH ocobucTy KapTy mienjieHb i OHOBUTH ii.
KoHTakTHi 0c00M (poarHa, MEAMYHUIA TIEPCOHAT):
e 110 TX OIIiHMTHM BaKIIMHAJBHUI CTaTyC Ta OHOBUTH MOTO 3a KajeHaapeM (kMBa BaKIIMHA ITPOTH I10-

e IIIOpiYHA BaKIMHAILlis MPOTHU IpUIly (TIepeBara iHaKTMBOBaHIll BaKIIMHi, 3a 1l BiICYTHOCTi — XXWBa, 3

e 3a MoTpedM - BaKLMHALlisl TPOTHU KOBTO1 JIMXOMAHKM Ta YEPEBHOTO TUDY,
e 3axoau Oe3nmeku MpU BaKLMWHaLlii XXKMBUMU BaKLIMHAMM, KOHTAKTi 3 XBOPUM Ha BIiTpsIHY BiCIly 4u
Kip, KOHTaKTi 3 0cO0aMH1 3 BUCUIIKOIO MiCJIsl BBEAEHHS XMBUX BaKIIUH, IPU MMOJ0POXKAX B €HIAEMiuHi

e KMBi BaKIIMHU MPOTUIIOKA3aHi (OKPiM OCOOJIMBUX BUITANKiB),
e TIPOJOBXEHHS LIETICHb iHAKTMBOBAHMMM BaKIIMHAMM 3TigTHO rpadiky yepes 3-6 MicsIiB UM MMi3Hi-
e (Imicst SMEeHIIEHHS piBHS iMyHOCYIIpecii 10 MiATPUMYIOUMX 103 Ta MiATBEPIKEHHS CTabiIbHOTO

e IIEMUIEHHS MPOTHU Ipuny (iHAKTMBOBAaHA BaKIMHA) LIOPIYHO, MOYATOK MOXJIMBUI yepe3 1 Micsaub

e PO3IJISHYTM MOXJIMBICTb CKOPOYEHHS iHTepBaldy A0 peBaklMWHalil (Hampukiaan: nudrepis-ko-
KJIIOLI-TIpaBelb Ta nojiomienit: He 10 pokiB, a 5-7),
e peryjisipHe OHOBJIEHHS IIeIJIeHHs (KOXHi 3-5 pokiB) MpOTU MHEBMOKOKY, reModilibHOI iHbeKIlii,

e IOPIYHO KOHTPOJIb TyOepKyAiHOBUX Mpob (a6o QuanitFERON recT),

IIOPiYHO KOHTPOJIb TUTPY AaHTHUTIJI Ta 32 HEOOXiMHOCTI peBaKIIMHalIisl/0ycTepHa n103a (rematut B),
HAWIIBUIIIWI ITOYATOK 3aXO0/1iB TOCTKOHTAKTHOTO 3aXUCTY MPU iHhopMallii Mpo XBOPOro Ha BiTps-

e KOHTPOJIb TOAOPOXEU, KOHTAKTIB (XBOpIi, IIETJIEHI MPOTU POTaBipyCHOI iH(EKIIil, 0cOOU 3 BUCUII-
KOIO ITiCJIsl BBEIEHHS XXMBUX BaKIMH), (PaKTOPiB PU3KKY (32 MOKA3aHHSIMM LIETUIEHHS MPOTU CKa3y,
KJIIIIIOBOTO MeHiHroeHuedamiTy, SIMOHChKOro eHiedalliTy - iHaKTMUBOBaHAa BaKILIMHA, MEHiHIOKO-
Ky, TMHEBMOKOKY, YepeBHOro TU(dy — iHAKTUBOBaHA BaKIMHA).
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3 getanpHOO iH(OpPMaILLito Mpo HIETUIEHHS (3a Bi-
KOM, MpU MOpylleHHi kaneHnaps, npu XXH i miaro-
ToBLi 10 TX) MOXXHaA 1O0AATKOBO 03HAMOMUTHUCH Ha cali-
Ti Center for Disease Control and Prevention (CDC),
Jle ONMPWIIOAHEHO OHOBIEeHI B 2023 poli CHilbHI KJTi-
HiYHi peKOMEeHAallii loA0 NPpUHATTSA pilteHb (Shared
Clinical Decision-Making Recommendations) [22].

CBiTOBa MNpakTWKa IOTPUMYETHCS MOMEPEIXKY-
BJILHOI CTpaTerii y BiAHOLIEHHS BaKIIUH-KOHTPOJIbO-
BaHUX iH(EKIilA — WIEMJIeHHS € MPOCTUM i B Oijib-
mocTi 6e3nmeyHnM crocodoM 3axucty miteit 3 XXH.
VYnepenxeHe cTaBleHHS a00 OUiKyBaHHSI OCTATOYHOTO
¢dopMyBaHHSI 1OKAa30BOi 0a3M B 1iili YyTJUBiK 00JIaCTi
y HEBU3HAYEHUI TEPMiH 3 BiAMOBOIO BiJ BaKILMHALil
MPU3BOAUTH OO NOJATKOBUX HEBUIMPABAAHUX PU3UKIB
B Liii koropti. Tak, mpollec onTuMiszailii KajeHaa-
ps LIEIJIeHb IJI1 iMyHOCKOMIIPOMEHTOBAHUX OCi0 Ta
xBopux Ha XXH (B mepiily uepry niteil) He 3aBeplie-
HO, KOXHUIA I€Hb MTPUHOCUTh HOBI JOKAa3U Ta 3HAHHS,
110 MOTpPeOyIOTh OMpalloBaHHsS. AJie BX€ CbOTOIHI
JMOTPUMAHHS HalliOHAJTbHUX PEKOMEHJalliiA Ta JomaT-
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Abstract. Acute kidney injury (AKI) is a common complication of cancer, occurring in up to
50% of neoplastic patients during the natural course of their disease. Furthermore, it has a
significant impact on key outcomes, such as overall prognosis, length of hospitalization, and
costs. AKI in cancer patients has various causes, including patient-related, tumor-related, or
treatment-related factors.

Patient-related risk factors for AKI are similar to those in the general population. Tumor-related
risk factors can involve compression, obstruction, direct kidney infiltration by the tumor, as well
as precipitation, aggregation, crystallization, or misfolding of paraproteins in conditions like
multiple myeloma. Treatment-related risk factors are the most commonly observed in clinical
practice and can present as features of tumor lysis syndrome or, for example, immune checkpoint
inhibitor-related AKI.

In the absence of validated biomarkers for AKI, a multidisciplinary clinical approach involving
oncologists, intensivists, nephrologists, or onconephrologists is essential. This approach
incorporates thorough assessment, the use of appropriate preventive measures, and early
intervention to reduce the incidence of AKI in cancer patients. Understanding the essence of
preventive measures, timely initiation of treatment, and knowing when to terminate treatment
will reduce the frequency of this life-threatening condition and improve the effectiveness of
cancer treatment and the quality of life and life expectancy of cancer patients.

This work aims to improve physicians’ awareness of the latest data on the prevention, diagnosis,
and treatment of AKI specifically related to oncopathology, tumor lysis syndrome, and acute
kidney injury induced by cancer immunotherapy drugs.

Keywords: acute kidney injury, tumor lysis syndrome, immune checkpoint inhibitors.
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M. KoaecHuk

OHKOHed)pOJIOI‘i}I: rocTpe nNomKOI2K€HHA HUPOK Y OHKOXBOPHUX
AV «Inctutyt Hedposorii HAMH VYkpainw», Kuis, Ykpaina

Pestome. locmpe nowrxooncenns nupox (I'IIH) — naituacmiwe scummszazpocyiove yCKAAOHEHHs. Y OHKOXG0-
pux, eunuxae oiavuie Hixe y 50% 3 HUX ma cymmeso 6nAuU8ac Ha eghekmusHicms mepanii, mpusanicms eocnimanizayii,
i m.u. Ha 3aeanvHy eapmicmo nikyeauns. Ipuuunu eunuxnenns I'ITH moxcymos Oymu nayicnm acoyiiiosati, 00ymoe-
AeHi OHKonpouecom abo 020 AiKYBAHHIM.

ITlauyienm acouyiitogani puzuku, - maki Jc 9K y 3a2anviil nonyasayii. Pusuku, noe s3ami 3 onkonpoyecom — ye
KoMnpecis HUPOK, 00CMPYKUis ce408U8iOHUX wasaxie, iHpirbmpayis HUPOK NYXAUHHUMU KAIMUHAMU, npeyunimayis
ma aepeeauis Kaavyiro, Kpucmarizayis ce4o6oi Kuciomu abo 8i0KAA0AHHS NAPAnpPOMeinie y X80pux Ha MIEAOMHY
xeopoby. Pakmopu nog’a3ami 3 mepanicio, 00YyMoeAeHi NPIMOIO OIEI0 NPOMUNYXAUHHUX AIKAPCbKUX 3ac00i6 (my0y-
N0-iHMepCMUYianbHi ypajiceHHs XimiomepaneemuuHumu 3acobamu) abo onocepe0K08anor (CUHOPOM Ai3UCY NYXAUH,

mpombomuuHa MiKkpoaHneionamis,).

Ockinvku eanioni 6iomapxepu pozeumky I'IIH eidcymui, anemepnamueoro noKpaujeHHs 0iaeHOCMUKU Moice
oymu Myabmuducyuniinapruil nioxio (oHKon0e, Heghponaoe, inmencusicm) abo xc 30ilicCHeHHs QYHKYIl Myabmuducyu -

NAIHAPHOT epynu OHKOHedpPoL020M.

Pozyminus cymi ma 30iiicnenns npeseHmuenux 3axo0ie i c60€4aACHUU NOYAMOK NIKYSBAHHSA MA 1020 NPUNUHEHHS
00360451Mb 3MEHWUMU YACMOMY, BUHUKHEHHS Ub020 HCUMMA3ASPONCYIOU020 CIAHY, NIOBUWUMb eheKMUBHICMb AIKY -

B8AHHA, AKICMb | MPUBANICMb ICUMMS OHKOXBOPUX.

1[s poboma mae memy nokpawumu iHgopmosaricme Aikapie npo Hogimui daui w000 npogpinakmuxu, diazHoc-
muku ma aikysanns I'lIH npumamannux auwe onkonamonoeii, cundpomy aizucy nyxaur (CJII) ma I'llIH indyxoeanoi
Aikapevkumu 3acobamu iHeibimopie iMyHHUX KOHMPOAbHUX MOYOK.

KniouoBi cioBa: cocmpe nowkodycenns HUpoK, CUHOPOM AI3UCY NYXAUH, [H2IOIMOpU IMYHHUX KOHMPOALHUX

MmMo40K.

TI'ocTpe nomKOMIKEHHS HUPOK Y OHKOXBOPHX. 3a
mannMmu Kidney Disease Improving Global Outcomes
(KDIGO) 32007 o 2014 pik cepen 163 Tuc OHKOXBO-
pux roctpe nomkomkeHHss HUpoK (I'TIH) cmocTepira-
nocsay 10% 3 Hux (HaiBUILIMI piBeHb 3aXBOPIOBAHOCTI
OyB cepel Malli€HTIB 3 MHOXWHHOIO Mi€EJIOMOIO, paKOM
Ce4Y0BOTro Mixypa abo HUPOK i rocTpuM Jieiiko3om) [1].

Y po6oTi, 3 JOCHIIKEHHS MALliEHTIB 3 COMIIHUMU
NyXJIMHAMU TOCHITali30BaHUMU IO BiAdiIeHHS iHTeH-
cuBHOI Teparii, Tpets cragis I'TIH 6yna miarHoctoBaHa
y 28% xBopux, 42% 3 sxkux nomepau. Yactora I'TIH
(3 ypaxyBaHHSIM BCiX CTaliil) y OHKOXBOPHUX Ha TJIi CEII-
cucy, TirmoBoJieMii, 0OCTpyKIIii CEYOBUBITHUX IISIXiB,

Mukonaa KogecHuk
director@inephrology.kiev.ua

cuHapomy Jisucy myxiauau (CJIIT) ta rimepKanbiiemii
ckiana 59%, a cMeptHicTh npotsaroM 90 gHiB — 37%
[2]. V xBopux Ha I'TTH, gxi nmorpedyBaiu gianisy, pi-
BEHb T'OCITiITAJILHOI CMEPTHOCTI OHKOXBOPHMX CKJIaIaB
87% mopiBHsaHO 3 14% mna mamientis 6e3 I'TIH [3].

Kpurepii I'IH Ta ii cragiii BU3HaYeHi peKOMEH-
nmauismMu KDIGO npuiiHSTHI 11T OHKOIAIIiEHTIB.

Hiarnoctuunuit anroput™m ['TIH y oHkoxBOpux
TaKMU Xe, K i OJ1s iHIIMX Tpym Iali€eHTiB, i po3mo-
YUHAETHCS 3 BCTAHOBJIICHHS MOTO IPUIWHU/TIPUINH:
IIpepeHaJbHUX, PCHAIBHUX, IOCTPECHAIIBHNX 200 KOM-
biHoBaHUX (puc. 1).
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MpepeHanbHa

Finonepdysin
(cencuc, acuumr,
MacCUBHi BTpaTK)

FinoBonemis
(Jd cnoxkusaHHsa
piguHun, aiapes, noniypis)

I'MH y oHKoxBOpUX

PeHanbHa

FocTpuii Ty6ynapHuin
HeKpo3
(obymoBneHum
iwemieto,
HeppPOTOKCUYHUMMU
N3 abo KoHTpacTom)

NMocTtpeHanbHa

O6CcTpyKUuinA
CeyoBMUBIAHUX WNAXIB

(nepBuHHa abo
MeTacTaTU4Ha
ob6cTpyKUuin

3HMKeHuM
cepueBui BUKUA,

Tpom603 peHanbHOI BeHU

MeyviHKoBa
BEHO-OK/1103MBHA XBOpOoba

Finepkanbuiemin
HN3A3, IAN®, BPA, SCLS

Nlimdpomaros HUPOK
ITIH

TMA

NyXJIMHAMM YepeBHOI
NOPOXKHUHU abo
Mmanoro Tasy,
peToponepuUToHeanbHuii

$i6bpos)

Cast Hedponaria

Puc. 1. I'TTH y oHKOXBOpHUX

V 1iii po®OTi MU PO3IIAHEMO OCTaHHI TaHi 11010
I'TTH yHacmigok cMHApPOMY Ji3uUCy NOyXJIWMHU abo
acoliifoBaHOIro i3 3aCCTOCYBaAaHHSM iMYHOTepaleB-
TUYHUX JIKapChKUX 3aCO0IB MPOTUNYXJIUHHOI Iii.

Cungpom Ji3ucy myxJauHu. CHHIPOM JTi3HCY
nyxauau (CJIII) — 1me XKUTTE3arpoXylouuii cTaH,
SIKUH MOXe BUHUKHYTU CITOHTAHHO abo Micisa XiMio
a0o pamioTepallii BHaCHigOK Ji31Cy BEJIUKOI KinTbKOC-
Ti NyXJIMHHUX KJITUH [4].

®axkropu pusuky CJIII HaBeneHiy Tabu.1 [4].

Tabauuys 1

®axkropu pu3uky CJIIT

DakTopH pU3MNKY, 00YMOBJIEHI OHKOMATOJIOTIEI0

DakTopy pU3NKY, 00YMOBJIEHI 0COOJMBOCTMHI XBOPOTO

Tun myxauHu Ta ii po3mipu >10 cMm

YoJoBiua cTaTh

Jleitkoumtu > 25.000

Bik > 65 pokiB

Jlimpoma Bepkirra, miMmdobiaacTHa nudys3Ha
B-xmitnHHa TiMpoMa

KpeaTtuHnin nepen gikyBaHHSIM
> 123 Mmmonb

MeTtactatuyHa XBopoba

CeyoBa KUCJIOTA MEpeN TiKYBaHHSIM
> 446 MMoIb/1

MHOXUHHE ITyXJIMHHE HaBaHTa>XCHH S

T'inoTeH3is, rimoBoaeMisa

JIAT > 2 pasiB BepXHbOI MeXi HOpMU, SIK TIPOSIB
IIBUAKOIPOJTihepallii MyXTMHHUX KITITUH

XXH

YyTtausa 10 xiMioTeparii myxJanHa

MeniacTiHaibHI MeTacTa3n

CJIIT xknacugikyeTnes 3a kpurepisimu Kaipa-bimnomna [5] (ta6a. 2).
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Tabauys 2

KpurepianbhicTs 1a6opaTopHoro Ta Kiinigaoro CJIII 3a Kaip-Bimon

Jla6opaTtopuwmit CJIIT - metabomiuHi
3MiHU acoriioBadi 3 CJII1 6e3
KJIIHIYHOI CHMIITOMATHUKHA -

PiBHS)

lnepypukemist (= 476 MMoJib/11 260 25% migBUILIEHHS Bill BUXiZHOIO

lNnepkamiemis (=6 MMOJIb/J11 260 25% MiaBUILEHHS Bil BUXiTHOIO PiBHSI)

HasIBHICTh X04a 0 2 mapamMeTpiB
IIPOTATOM 24 TOOVH

lNnokanbuiemis (<1,75 MMoJib/1 a60 25% 3HUKEHHS Bil BUXiZHOIO
piBHST) (Mix 3-7 mHEM TIic/IsI MOYaTKy XimMioTepartii)

25% 3MiHa Bin 6a30BOi BETMINHI
MmapaMeTpiB MPOTITroM 9 NHiB mepen
a0o0 7 AHiB MMiCJIs MOYATKY JiKyBaHHS

®DochaTtu >1,45 a60 25% MiABUILEHHS Bill BUXiTHOTO PiBHS

Kniniynuii CJITT — nabopaTopHuii
CJIIT+nucoyHkiisa 1 oprany ado
HAasIBHICTb XXMTTE3aTrPOKYI0OYOTro

cTaHy (HanpuKiaaa apuTMii) PanroBa cMepTh

KapnaianbHa guchyHKIsS (apuTMii)
HuchyHkitis HUpok ( KkpeatusiH > 1,5 pasiB Big N ta/abo oJirypis)
HegpoJioriuHi nposiBu (CyaoMu,BKII0YAI0UYM TETEHIIO)

Jlizuc nmyXJaIMHHUX KJITUH CIIPUYMHSIE TTiIBUILEH-
Hs B KpOBi Kallito i pocdariB, a po3naj 0iIKOBOMICT-
KUX CTPYKTYp 30iJIblIyE KOHUEHTpALilo MypUHiB, SIKi
TpaHC(hOPMYIOThCS Y ceyoBy Kuciaory [6]. HagmipHa
eKckpelisg docdatiB NpU3BOAUTH 10 KalblieBO-(poc-
(datHOro HedpoKaabLMHO3Y i rimokanbuiemii [7-10].
Mexanizmu I'TTH moB’si3aHi 3 MiABUILIEHUM piBHEM
CEYOBOI KMCJIOTH TaKOX BKJIIOYAIOTh BUBLIBHEHHS 111~
TOKiHiB Ta He(hpOKaNbLIMHO3; HAAMipHa KOHLIEHTpALlisl
CEYOBOI1 KUCJIOTU MPU3BOAUTH 10 BHYTPITHbOKAHAIb-
LIEBOTO 0JIOKY, 3amajieHHs i 3HxkeHHs KO [11].

Kniniyna Manidectauis CJIII moxe OyTH K 10
MoYaTKy NPOTUIYXJAMHHOIO JIiIKyBaHHS Tak i yepe3 12-
72 ropuHu micis Hel [12]:

— Hy#goTa i 0JiloBaHHS

— Jniapes

— aHopeKcis

— TIPOSIBM Timeprimparariii

— CHHKOIH

— 3acTiliHa cepleBa HEAOCTATHICTh

— JeTapris

— reMarypis

— TOpYILIEHHS PUTMY

— M’s13eBi cynoMu

— TeTaHisd

Bucoxuit puzuk CJIII criocTepiraeTbcsl 3a Ha-
aBHocTti BurKitt giMmdbomu/nerikemii, roctpoi JiMbo-
onactuuHoi Jneiikemii (I'JIJI), mudy3Hoi BeIMKOKIIi-
TuHHOI JiMmpomu (JIBKJI), roctpoi MieaoMHOI Jeii-
kemii (I'MJI), xpoHiuHOi naiMdouuTapHoi JimMpomu
(XJIJT), XomxkkiHChbKOi abo arpecuBHOi HexomkKiH-
c¢bkoi T-kiaiTUHHOIL JiM(poMU, NALliEHTU 3 JiMPOMOIO
JIiIKOBaHi BEHETOKJIAKCOM.

3a nanumu [13] nepestik nyxJauHH, IKi aCOLII0I0Th-
¢Sl 3 BUCOKOIO BUporigHicTio po3BuTKy CJIIT Burnsgae
BiIMOBiIHO naHUM Tabsuili 3. {7151 CTBOpeHHS epcoHa-
JizoBaHoro migxoay ao npodginaktuku CJIIT 3anporno-
HOBaHa crparudikalis pusukis [14] Tabnuusa 3.

Tabauysn 3

Crparudikanis oHKonanieHTis 3a Biporignictio po3sutky CJIIT

Bucokuii pu3uk Cepeniii pu3uk*® Hwu3bkwnii pu3uk*
>5% >1%<5% <1%
ol . . . P.a Hus cTatist HXJ i T-kiiTuHHo Heaxtusna HXJI, mienoma,

BurKitt nimdoma/nerikeMist JniMpomMu xpoHiuHa dasa XJLT
JIAT>N< 2N

TJIT T T

JletikoumTu > 10x10° Jetikoumtu <100x10° JletikouuTu < 50 x10°

abo JIJIT" > 2 pazu N JIAN <2xN

™I I'MJ I'™MJI

oo > 100x10° JeiikouuTtu >25<100x109 Jeiikountu <25 x10°

- abo JIII' <2 x N abo JIAT <2 x N

ITporpecyioua HexomxiHcbKa
simdoma (ITHXIT)
JIAT > 2 pasu N

XJUI y pasi 3actocyBaHHS (b1ynapo0iHa,
piTyKcumaba, JeHaninomina abo
JekouuTy > 50x10°

XJIJI y pasi 3acTocyBaHHSI
ankimyrounx JI3

XJIJI y pasi 3acTocyBaHHSI
BEHETOKJIAKCY

IH1Ii OHKOTeMaTOoMOTiYHi XBOpOOU i
COJIiAHI MyXJIMHU 3i IIBUAKUM TEMITOM
npoJiidepallii i O4iKyBaHOIO BUCOKOIO
YYTJAUBICTIO IO Tepartii

IH1I1i OHKOreMaTosoriuHi

XBOPOOM i COTIHI MyXJIMHU HE
Ki1acudikoBaHi B rpymi cepeaHbOro
a00 BUCOKOTO PU3HKY
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IMpodinakTuuni 3axonu nist monepemkeHHst CJITT BU3HaualoThCsl HABHICTIO Y TIAIliEHTA PU3UKIB 1OTO PO3-

BUTKY (puc. 2).

Bucokuii pusuk

Po3novatu
npodinakTtuky
3a 48 roaguH
B0 LUTOTOKCUUYHOIT
Tepanii

PO3rnsiHyTM MOXKAUBICTb
3aTPUMKM NiKYBaHHA
[0 NoYaTKy
npodinakTMKku

CepepHiii pusuk

HusbKuit pusmk

Po3noyatu
npodinakTuky
3a 24-48 roauH

B0 LUTOTOKCUYHOI
Tepanii

KniHiyHa ouiHKa
i MOHITOPUHI

IHTeHCMBHA AOBEHHa rigpartauin
(3a BiacyTHOCTI NnpoTMnOKasiB)

MerTta - 3n/m?/p06
NMiaTpumanHa aiypesy 100 ma/m?/rog,

AiypeTnkn moxxyTb 6yT1 3acTOCOBaHi
3a BiacyTHoCTI rinoBenemii abo ob6cTpyKu,ii
Ce4yoBUBIAHUX LUNAXIB

+

AnonypuHon 100mr/m?x 3 p.

MpopoBKyBaTK A0 3-7 AHIB Nicna 3aKiHYeHHA

LUTOTOKCUYHOI Tepanii abo noku pusuk C/1N
3MEeHLWMUTbCA A0 HU3bKOro

abo

(makc. 800mr/p,06).

Pac6ypikasa* 0,2 mr/kr/po6 35 ao 7 gHa
abo 1 po3a 6 mr 8/B 3a 4-24 roagnHU
0,0 NOYATKY LLUTOTOKCUYHOI Tepanii

Puc. 2. TIpodinakruka CJITT 3aiexxHo Bix rpynu pusuky [12].

Tpumitku:

*nepiu 3a Bee aj1s1 xBopux 3 JICJITT a6o KCJITT y skux He MOXJIMBO BUKOHATH BUIIE MIepeTiueHi peKOMeHalli,

* PO3IJISTHYTH 3aCTOCYBaHHSI pacOypikasu, sIKIIO TilepyprKeMist 30epiraetbest Ha GoHi aomypiHoIy

J17151 XBOpUX 3 piBHEM CEYOBOI KUCJIOTH (>8 Mr/ 1),
JIiKyBaHHST peKOMOIHAHTHOIO YpaTOKCHaa301o (pacoypi-
Ka3010) peKOMEHAYETLCS IS IIBUAKOTO (MIPOTATOM 24
TOJIMH) 3HVDKEHHS PiBHSI CEYOBOI KMCIOTU. PacOypika-
3a TIEPETBOPIOE CEUOBY KUCJIOTY B PO3UMHHY CITOJIYKY
(aTaHTOIH), SIKa JIETKO BUBOIUTHCS 3 ceueto. 3HIKEH-
HSI PiBHS CEYOBOI KUCJIOTU MOXE MOKpAIIUTU mepedir
T'TIH, xoua gaHi, mo pacOypikaze CKOpOYY€E TepMiHU
BiTHOBNIEHHS (DYHKIIiT HUPOK BIiACYTHi. Y TUX BUIIaJ-
Kax, sIKI110 pacbypikaza abo HegoCTyIHa, a00 MPOTUIIO-
Ka3zaHa, CJIiJl PO3MISIHYTH TOUUTBHICTh NPOGiTaKTUIHO-
ro reMofiajisy nepen ximiorepamiero [15].

I'TTH, acouiiioBane 3 imyHoTepami€ro. IHriGiTo-
pu iMmyHHUX KOHTpOosbHUX Touok (IIKT) mpamatuuno
TMOKpallWIU JIiKyBaHHS paKy. BoHU mpsMo iHriOyooTh
iMYHHiI KOHTPOJIbHi TOYKU, AO3BOJISIIOUM T-KJliTUHAM
3aIMIIATUCS AKTUBHUMU Ta €JiMiHyBaTU PaKoBi KJli-
tiHU. OgHAK IS WX IperapariB Oyno omucaHo Oa-
raro iMyHo-MedilfoBaHUX MOOIYHMX peakiiin [16],
Brumouatoun [IKT-acouiitoBane I'TTH (IIKT-TTIH).
BinblIiCTh HUPKOBUX iIMYHO-MEAiOBAaHUX MOOIYHUX
peaxiiiii MoB's3aHi i3 TOCTPUM IHTEPCTUIlIaTbHUM He-
dpurom (I'IH) [17].
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Benvike 6aratolieHTpoBe peTPOCHEKTUBHE MOCTi-
JKeHHsI TpoaHajidyBajo Oinbiie 400 BUNaaKiB mati-
enriB i3 I'TTH, moB's13anmx i3 IIKT [17]. Ii mopiBHIOBa-
JIU 3 KOHTPOJIBHOIO TPYIOI0 XBOPUX, SIKi OTPUMYBAIU
1IKT, ane I'TTH y Hux He BuHukyo. IIKT-T'TIH cdop-
MYBaJlOCh, B CepeaHbOMY, uepe3 16 THXXHIB (MixkKBap-
TwibHU po3max [MKP] 8-32). ®dakropamu pusuky
IIKT-TTIH 6ynu 3acTocyBaHHS iHTi0iTOPiB MPOTOHHOL
nomnu, nepenicHytoue 3HKeHHsS ellIK® Ta HasB-
HICTh €KCTpapeHaJbHUX iIMYHOOIOCEPEIKOBAHUX TO-
O0iuHMX edeKTiB, HalfuacTille 3a JaHUMU OioTCii HUP-
ku BusiBsin ['IH (83% naunientis). JlikyBanns 11KT-
I'TIH crepoinamu npotsrom 14 nHiB miciasi BCTAaHOB-
JICHHS AiarHO3Yy NPU3BOIMIIO 10 MiABUIIEHHS BiCOTKY
oayxaHb. I3 121 mauieHTa, sKUM Tepamnilo MOHOBUJIU,
y 16,5% possunynocs nosropHe IIKT-T'TIH. He 6ymo
BCTAHOBJIEHO Pi3HULI MiX BUXXMBAHHSIM TalLi€HTIB,
SIKUM TMOHOBUWJIU JIIKYBaHHS, Ta TUX, Y SIKUX MOTO HE
noHosoBanu [18].

HemonasHiii Meta-aHani3 ouinue Briue [TIH
Ha pe3yabTaTu nauieHtiB, JikoBaHux IIKT. Lei me-
Ta-aHai3 BKJIOUYaB 7 nochimkeHb (3767 maueHTiB, sKi
npoaemoHctpyBanu IIKT-TTIH nerkoro abo cepen-
HbOTO CTYMNEHS BaXXKOCTi y OiJbIIOCTI BUMAAKIB, XOoUua
itoro yactota cknanaia no 43% mns cramii 2 I'TIH ta
1o 57% nns cranii 3) [19]. Bioncist Hupku Gyna Bu-
KOHaHa y 43% mnauieHTiB, HaiyacTille OiarHOCTyBa-
Jjocs TyOyloiHTepcTUlliaibHe YypaxXeHHsl. HasiBHiCTb
Ta Baxkicte ['TIH BriMBaloTh Ha CMEPTHICTh Bill ycCix
MPUYMH, a BIACYTHICTh BiTHOBAEHHS (DYHKIii HUPOK
OyJ0 MPeIuKTOPOM MiABUILEHOI cCMepTHOCTI. PaHHE
BcTaHOBJIeHHS AiarHo3y ['TTH Ta cBoeyacHuUi1 moyaTok
JIKyBaHHSI MOXYTbh MOKPAIIUTU KJIiHIYHUI MPOTHO3.
TpuBaiicts Teparmii cTepoifaMu He € YiTKO BH3Haye-
Hoto. OMHOLIEHTPOBI Ta OaraToLIEHTPOBI AaHi CBiTYaTh,
1[0 KOPOTILWI KYypC CTEPOI/iB i3 IIBUIKOIO BiIMiHOIO €
€KBiBAJICHTHUM J0 OiJIbII TPUBAJIOTO KYpPCY JiKyBaHHS
crepoinamu nipu [IKT-T'TIH [20, 21].

IMoennanug 1IKT 3 ctaHmapTHOWO XiMmioTepami€o
MOKPAIIWIO 3arajbHe BUXKUBAHHS Ta BUXXWBaHHS 0€3
MPOrpecyBaHHS y MALlI€EHTIB i3 METACTATUYHUM HETUTiC-
KOKJTITUHHUM HeOpiOHOKJTITUHHUM PAKOM JIeTeHb He-
3aJleXXHo Bim ekcrpecii anmonro3-miranal [21]. Pusuk
I'TIH 0yB miABUIIEHUM y XBOPUX, SIKi OTPUMYIOTh KOM-
OiHOBaHy Teparilo, TaKy sIK MOTpiliHa Teparisi neMOpo-
JIizymaboM, MeMETPEKCEeIOM Ta IUIaTuHow. Helonas-
HO OIMyOJIiKOBaHi AaHi MPOAEMOHCTPYBAIM, 110 OOMABI
rpynu (MOHOTepaIrlii Ta MOTPiliHO1 Teparii) Majau oIHa-
koBuit po3nonis Baxkocti ['TIH. Oxgnak, I'TTH paHniiue
po3BUBaiocs Ha MOTpiiHiA Tepamii (105 mpotu 202
ni0). biomnciitHi faHi mMpoaeMOHCTpyBalu TyOYJIsIpHe Ta
iHTepCTULlIAJIbHE YpaXKeHHs yacTile, Hix Tutbku ['TH
[22]. MHesiki mocniakeHHsI MiATBEpAWIM OE3MEUYHICTh
3acrtocyBaHHs IIKT y mauientiB i3 TXXH, Tomy 1o
4acToTa iMyHO-TIOB'SI3aHMX TOOIYHMX e€(pEeKTiB y HUX
He Bifpi3Hsaacs BiJ Takoi B 3arajbHiii momnysiii. e,
OYEBUIHO, TIOB'SI3aHO i3 TOJIOBHUM MEXaHi3MOM KITi-
peHca IIKT — uepe3 mporeosiTuyHUIA KaTaboJi3M Ta
peLenTop-MeaiioBaHuii eHaouuTo3 [23-26].

B igeani, HeiHBasWMBHUII TeCT MpPEIUKTOP
MOB’SI3aHUX i3 HUPKaMU MOOIYHUX e(dEeKTiB — MOXe
CTaTu BaXJIMBUM JUIsI LUX TMauieHTiB. Hemonas-
He pochimxeHHs Isik et al. Bu3HauMIO poOJb 3BU-
YallHUX NOCTYMHUX Ja0OpAaTOPHUX TECTiB, TAKUX SK
C-peakTUBHUI TTPOTEIH Ta PETUHOJI-3B SI3YI0UNil TIPO-
TeiH ceui, ik npeaukropiB IIKT-T'TIH [27]. TTinpuiie-
Huil C-peakTUBHUIA OiOK i3 MiABUIIEHUM PETUHO-
3B'SI3YI0YMM MPOTEIHOM Cevi YCITIIIHO ineHTudiKyBamu
xBopux Ha IIKT-TTIH. IIle HOBiTHillIEe AOCHiAXEHHS
MPOJEMOHCTPYBAJIO, 110 PiBEHb PO3YMHHOTO pelemn-
TOpa o iHTepJeiikiHa-2 B nepudepuuHiii KpoBi OyB
nocToBipHO BuinuM y maiieHTiB i3 [IKT-moB a3anum
Hedputom nopiBHsAHO i3 [IKT-jmiKoBaHUMU XBOpUMU
KOHTPOJIBHOI I'PYIU Ta Malli€EHTaMM i3 TeMOJMHaMiu-
nHum I'TIH [28]. PiBeHb po3YMHHOro pelentopa ao
iHTepyieiikiHa-2 B mepudepuuHini kposi B 1,75 pasis
BUILIE BEPXHbOI MEXi HOpMU OYB BUCOKO JiarHOCTUY-
Ho uiHHuM y pasi [IKT I'H (m1omia min kpuBoto - area
under the curve [AUC] >96%) nmopisasiHO 3 [TKT-1i-
KOBAaHUMHU MallieHTaMX abo0 XBOPUMM KOHTPOJBHOL
rpynu 3 remoauHamiuHum ['TIH. BctaHoBzeHi 3a go-
nomMorow GJOyLIUTOMETPUYHOTO aHafidy mnepude-
PUYHOI KPOBi HU3bKa abcosoTHA Kiabkictb CD8+ T
kiituH, CD45RA+CD8+ T knitud, CD27+ B kiiTuH
MaM ' sTi Ta eKCITaHCisl T1a3M00JIacTiB OyJIu SICKpaBUMU
pucamu [IKT I'H nopiBusiHo 3 [IKT-nikoBaHMMU na-
LiEHTaMU KOHTPOJbHO1 rpynu. e onHuM obHam M-
BUM napameTpoMm € piBenb @HII -a B ceui, ockinbku
iioro piBeHb O6yB qocTOBipHO MinBuineHuM npu [IKT
I'H nopiBusHo 3 I'TITH iHoi etionorii [29]. ®HII-a y
crnojiydyeHHi i3 cnenugpiyHow T-KAITUHHO BiAMOBiI-
nto 6epyThb yyacth B IIKT-T'TIH Ta MOXYTh MOTEHILIM-
HO CJIIYT'yBaTU MillIEHSIMU JJISI T€PaneBTUYHOI iHTEp-
BEHLIii, K i MOTeHLiiiHi GioMapKepu.

KT ta mosutpoHHa eMiciiiHa ToMorpadisi, Oyau
OLliHEeHi B OJHOLIEHTPOBOMY NOCTiAXEHHI BEJIMKOI KO-
roptu xBopux [30]. binarepanbHe 30iibILIeHHS PO3Mi-
pPiB HUPOK, CTPYKTYPHi 3MiHA HaBKOJIOHUPKOBOI TKa-
HUHM, Ta OinaTrepasbHi KJIMHOMOMIOHI rimoexoreHHi
KOPTUKAJIbHI IiISTHKUM MOXYTh CIIOCTepiratucs y pasi
IIKT-noB'ssi3anoro 'H. Ha mo3utrpoHHO-eMiciiiHiit
tomorpadii-KT crocrepiraetbcst nudy3He miIBUILEH-
HSI NOTJIMHAHHS PalioaKTUBHOI PEYOBUHU KOPKOBOIO
PEYOBUHOIO Ta 3HUXXEHHS PaliOaKTUBHOI aKTUBHOCTI
B MUCKOBIit cucremi [31].

HogiTHi TapreTHi Jikapcbki 3acO0M MOXYTb BU-
kiukatu nceBno-I'TIH [32]. Tpu knaca nikapchbKux
3aco6iB (JI3), — iHribiTopyu TMPO3MHKIHA3U, iHTIOITO-
pu noniageHo3uH-AidocdaT-pidbo3o-TogiMepa3n Ta
iHriGiTOpPY LMKITiH-3a7eXXHUX KiHa3 4 1 6, OB A3yI0Th
i3 niceBao-I'TIH (acuMNTOMHUM MiIABUILEHHSIM PiBHS
kpeatuHiny cupoBatku [SCr]) [33]. I'muOGuHHi Me-
xaHi3mu niceBao-I'TIH acouitotoTbes i3 iHribilieo
HUPKOBUX TPAHCIIOPTEPiB, TAKUX SIK OPraHiuHUMN KaTi-
OH-TPaHCMOPTEP-2, MyJIbTUIPENApPaT- Ta TOKCUH-EKC-
Tpy3isi-2, MyJbTUIIPENapar- Ta TOKCUH-eKCTPy3isi-2J1
[32], sxi mpu3BOAATH A0 3BOPOTHOrO miaBullieHHs SCr
[34—37]. OgHak, nigTBepAXKEH] O10MCi€I0 BUMAAKU I'0-
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CTPOTO MOIIKOIKEHHS KaHAIbIIiB Oy OMUCaHi y pasi
3aCTOCYBaHHS iHTiOITOPiB UMKIIiH-3a71eXHUX KiHa3 4 i
6 [38].

JudepenuiroBanHs “ncesno-I'TIH” Bim icTUHHO-
ro I'lTH moxe OyTtu npob6iaeMHuM. OJHOYACHE BU3HA-

yeHHs SCr, HUPKOBOTO KIIipeHCY ioTayamarty Ta/abo
ellTIK® Ha ocHoOBi piBHS nucTatuHy C MOXYTb JOTIO-
MOITH B mudepeHUiiHii aiarnoctuui [39]. B Tabaui
4 nmonaHi He(POTOKCUYHI e(HEeKTH CTAaHAAPTHOI XiMio-
Teparii Ta JIiKyBaHHSI HOBITHIMU aHTUpakoBuUMHU JI3.

Tabauys 4
Hedporokcuuni eekTn imynorepanesTuunnx JI3
Knac JI3 Hasga JI3 MexaHi3M ypaKeHHs HedpoTokcnyni npossu
Akcuka0TareH, IiJoneyieiab o
. . 1 YICID, CucreMHUMIA .
Tepamis iIeKanTamKeH BiKJieyleb, ;i . I'TTH, remonuHaMiuHe
rinep3anajibHUil CTaH, ool
CAR-T OpeKCyKaNTaIKeH ayTojeylueab, |. . menitoBane I'TTH
. ilreMiuyHe ypakeHHs
Ti3aKEHICKIICYIIe/Tb
YpaxkeHHs KaHaJIbLIiB
. PAKCHE B, | PTIH, TTIH, XM3,
IHriGiTop .. . eHaoTeiaJbHe . .
LITJIAIT 4 Ininimyma0, TpeMeniMmymato yDAKEHHS, ypaXeHHs! monyc-noaionuii 'H,
D Hekpotusywounii T'H, TMA
MOJOLUTIB
. I'TIH, I'TIH, XM3, IgA
VYpaxxeHHs1 KaHaJbLIiB, .
. . .. . Hedpomnaris, PCI'C,
Inri6itopu IMeMGpoutizyma0, uemirnaimao, E€HIOTeJlAJIbHE .
. HekpoTudyrouuii 'H,
PD-1 HiBOJIyMaO YPaXEeHH$, YPaKEHHSI R .
. amizoino3, iIMyHOKMILIEKCHO-
ITIOIOIINTIB . N
Mmeninosanuii ['H
IHribito Arte3051i3yMa0, aBeymad .
P I3y ’ y ’ VpaxxeHHs1 KaHaJblIiB I'TIH, T'TIH
PDL-1 nypBaityma0,
[pumitku: AT® — anenosun-5-tpudocdar; 'TH — rocrpe TyOynsipue noukomkenHss Hupok; HHLJL — nedporeHHmit

HelyKpoBuii miadet; TMA — tpomboTuuHa MiKpoaHrionaris; Al, aprepianbHa rinmepteHsiss; BTK — bpytoH-
tupo3uHkiHaza; CHEAJIT — cuHmpoM HeamgeKBaTHOI eKCKpellil aHTuaiypetnaHoro ropmHy; CEDP — cynuHHmiz
eHpotemiansamii dakrop pocty; ['TIH — roctpumii TydynoinTepctuiiansuuii Hepput; CIC — dokaapHO-
MerMeHTapHuil romepyaockiepo3; KPITIK ABL-1 — knactepHuii perioHaJbHUI TeH MpoTeiHKiHasum ABL-
1; BRAF — poro-onkoreH B-Raf; TBKJI-2 — ren B-kiitrHHOI JiMmdomu -; CIIIT — cuHIpoM Ji3ucy MyXJuH;
AJIK, anarutactuyHa JiMdomHa KiHaza; 3K -4/6 - uukiiH-3anexHa kKiHaza 4/6; MATE — ekcTpysist
MyJbsTUIpenapartiB Ta TOKCHHIB; [TAPIT — moni-AJ1®-pi6oso-tutiMepasza; MET — Me3eHXiMalbHO-€ITiTeTiaTbHMIA
tan3uT; PE®P-penientopeninepMmanbHorodakropapocty; I3 K—aucranpHizBuBrcTtikananbli; mTOR -mammalian
targetofrapamycin—ccaBueBaMimenbparnaMiunny; EITE-1,-eETTE-1rtnporeine EITE-1rtin 1; CAR-T, ximepuanHuii
anTureH-peuentop T xiituH; LITJIAIT 4, nutorokcnunuii T-nimdonur-acouitoBanuii mporeid 4; XM 3 — xBopoba
MiHiMaTbHMX 3MiH; PD-1, amonrtosumii mpoteiH 1; ®CI'C — ¢oKaabHO-CeTMEHTApHUI TITIOMEPYJIOCKIEPO3;

PDL-1 — anonrro3nuit nirana-1; ECPK — excrpartiemnonspHa CUTHaI-peryiboBaHa KiHaza.

Takum unHOM, BcTaHOBIeHHS HassBHocTi I'TIH,
iHIYKOBAHOTO iMYHOTEpaleBTUIHNUMU JiKapChKUMU
3ac00aMHU € OCHOBOIO BUOOPY TAKTUKHU JIiKyBaHHS. Y
CBOIO Uepry TaKTHKa JIiIKyBaHHSI BU3HAYAETHCS MOP-
domoriunoo ocHoBow ITIH (TyOymo-iHTepcTHIIi-
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Editorial information

BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

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

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

XKYPHAJI CTPYKTYPOBAHO
3A 5 OCHOBHUMMU PO3AVIAMMU:

1. Touxka 30py

2. IlpobiaemMm opranizauii Ta €KOHOMiIKM He(pPOJOTiuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi poboTH
IlIxona Hedposora

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

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

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

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

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

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

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

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

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

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

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

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

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

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. Iniuianu Ta npi3Builla aBTOPiB aHIJiIICbKOIO MOBOIO;

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

4. Pe3iome cTarTi aHITiICHKOIO MOBOIO;

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

6. YIK;

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

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

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

TOpH, MiCcTO (MOBOIO CTaTTi);

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

3. TaBrtoJOrito — NOBTOPIOBAaHHS y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdeb-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MpPOCTO CIIpUIi-
MaTHCs, He OyTU NepeoOTsKeHUM abpeBiaTypaMu,
CIIELiaJIbHOIO BY3bKOIPOMIIbHOIO TEPMiHOJOTIEI0
abo Takolo, 110 He HaOyja MiXKHapOIHOI aJarlTallii.
PeyeHHs1 MalOTh OYTU IPOCTUMMU, JIJAKOHIYHUMM i HE-
CTH 3aBEPIICHUI 3MICT.

5. KinbKicTh MocuaaHb Ha CTaTTi Ta HAyKOBi MaTepiaiu
3 imeHTudikaropom DOI (He meHn1e 80 %).

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKM, 1110 HAMYACTIIIE BUHUKIOTh
Y IHOJAHUX PYKOIINCAX:

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

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

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

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

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

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

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

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

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

10. He pexoMeHI0BaHO BXXMBAaTX B TEKCTi MaCUBHMI 3a-
JIOT: «IIpO0H BilOMpaTUCs», 3aMiCTh IIbOTO — «IIPOOK
BigOMpanu»; «I0CHiIXKEHHS 30iCHIOBAIUCS» — «J10-
CITiIXEeHHS 3IMiACHIIN.

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

12. BincyTHS MOXIUMBICT pemaryBaHHS PUCYHKiB, Ta-
Oonuni, dopmyia, HaBeAeHUX y poboti. HeoOximHo
HagaTu pemakiiii 3MOry iX pemaryBaTu, TOOTO He BU-
KOPUCTOBYBAaTU HECTAHAAPTHI MPOrpaMu.

Crartri, opopmiieni 0e3 momepKaHHA NMPABUJI He MPH-
iiMaOTbCS, aBTOPAM He MOBEPTAIOTHCA.

Y pasi HeraTUBHOI HAyYKOBOI peneH3ii, CTaTTi He my-
OMKYI0TbCS, ABTOPAaM eJI. MOMTO HAACWIAETHCA BiIryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIAM
Marepiajaom.
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