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Abstract. Early diagnosis of acute kidney injury (AKI) in very low birth weight (VLBW) and extremely low birth
weight (ELBW) preterm infants is a serious problem due to the lack of specific clinical manifestations, metabolic
features, immaturity of the renal tubular and tubule apparatus, and the intensive therapy provided. The aim
of the study is to compare the diagnostic value of classical markers of AKI(diuresis and serum creatinine) and
other biochemical parameters (serum cystatin C and urine b2-microglobulin) in children of this group in critical
condition. A total of 100 neonates with VLBW and ELBW were included in the study, 28 of whom developed AKI
during the first week of life (main group). Oliguria did not develop in any child, and a diagnostically significant
increase in serum creatinine was noted on the third day of life. An increase in serum creatinine and urine b2-
microglobulin levels in children of the main group compared to the comparison group was detected already
on the first day, which allows us to consider them more sensitive markers. However, the reference values of the
indicators in children with VLBW and ELBW need to be clarified.

Key words: acute kidney injury, creatinine, cystatin C, urine b2-microglobulin, preterm neonate, very low birth weight,
extremely low birth weight
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Pestome. PaHHAA ArarHOCTVIKa ocTporo nospexaeHua noyvek (ONM) y HegoHOLWEHHbIX € oYeHb HU3Ko (OHMT) u
3KCTPeMasibHO HM3KOWM Maccoi Tena (SHMT) npepacTaBnaeT coboi cepbesHyto Npobnemy BCiefcTBUE OTCYTCTBUA
cneundryecKnx KINMHUYECKUX NPOABEHN, 0CO6EHHOCTE MeTabonnM3ma, He3PENoCTU KiyboUKOBOTO 1 KaHanbLie-
BOrO anmaparta Noyek, a Takxke NPOBOAVMON MHTEHCUBHOW Tepanuu. Lienbio paboTbl ABNAETCA CpaBHEHUE AnarHo-
CTUYECKON LIeHHOCT Knaccnyeckmnx mapkepos OIMM (anypes 1 CbIBOPOTOYUHbIN KPeaTUHUH) 1 Apyrnx buoxmmmye-
CKVIX MOKa3aTesnel (CbIBOPOTOUHbBIN LucTaTriH C 1 b2-MrKpornobynvH moun) y feTeii faHHOW rpyniibl B KOUTUYECKOM
cocToAHWN. B uccnepgoBaHume 6binv BktoueHbl 100 HoBopoxaeHHbIX ¢ OHMT 1 SHMT, y 28 13 KoTopbiX pPa3BuiIoch
OIM B TeueHme NepBO HeAeN XM3HW (OCHOBHAA rpynna). Onnrypus He pasBuiacb HY Y OfHOro pebeHKa, AnarHo-
CTUNYECKM 3HAUMMOE MOBbILLEHNE CbIBOPOTOYHOrO KpeaTHUHA OTMEeYanoch Ha TPETbY CyTKUN XMU3HU. YBennyeHve
YPOBHSA CbIBOPOTOYHOrO LuctatvHa C u b2-MrKpornobynrHa moun y feTell OCHOBHOW rpymrbl MO CPAaBHEHMIO C
rPYnMoi cpaBHeHWs ONPeAenANoch yKe B MEPBbIE CyTKY, YTO NMO3BOJIAET CYATATb MX bonee YyBCTBUTENbHBIMM Map-
kepamu. OgHako pedepeHcHble 3HaueHns nokasatenen y geteri ¢ OHMT v SHMT Hy»KaatoTca B yTOUHEHWMN.

KnioueBble cnoBa: ocmpoe nogpexxoeHue noyek, KpeamuHuH, yucmamuH C, b2-Mukpo2100y1uH, HeOOHOWEHHbIU

HOB0POX0eHHbIU, 04eHb HU3KAA MACca meJia npu pox0eHUU, KpatiHe HU3KAs Macca mesida npu poxoeHuu

INTRODUCTION

Neonates with very low birth weight (VLBW)
and extremely low birth weight (ELBW) are one
of the most challenging groups of patients in
intensive care units (ICU), requiring modern me-
thods of respiratory and drug therapy, enteral
and parenteral nutrition, careful monitoring and
care [1]. At the same time, about 87% of prema-
ture neonates with VLBW and ELBW receive at
least one nephrotoxic drug during hospitaliza-
tion [2]. Asphyxia is another common factor in
the development of the acute kidney injury (AKI)
in preterm neonates, leading to AKl in 30-56% of
cases [3, 4]. In addition, nephron development is
not completed until 32-36 weeks of gestation, so
the number of nephrons in extremely premature
neonates is lower compared to premature neo-
nates [5], which also predetermines the higher
incidence of AKI. Various authors estimate that
up to 50% of infants in ICUs have at least one epi-
sode of AKI [7], which, in turn, is an independent
risk factor for morbidity and mortality in preterm
neonates [8, 9].

Diagnosis of acute kidney injury in neonates
with VLBW and ELBW is difficult due to non-speci-
ficity of symptoms, rapid development of decom-
pensation, and the lack of generally accepted pa-
rameters for extremely premature neonates [6].
Currently, the KDIGO classification or its modified
version pKDIGO, based on the assessment of se-
rum creatinine level and diuresis rate, can be used
to diagnose AKI [10].

The question of whether this classification can
be used in preterm neonates remains debatable
[11]. It is known that creatinine concentration can
be affected by the catabolic orientation of meta-
bolic processes, increased protein load, maternal
creatinine level, the presence of hyperbilirubinae-

mia, and the method of testing [12]. In addition,
diuresis in preterm newborns is influenced by
their physiological tendency to polyuria and infu-
sion therapy [13].

Serum cystatin C and urine b2-microglobulin
can be used as alternative markers for AKI diag-
nosis. Cystatin C is a specific marker of renal tu-
bular damage [14, 15]. Urine b2-microglobulin
concentration reflects the functional status of tu-
bules [16].

AIM

To compare the diagnostic value of serum
creatinine levels and diuresis rate with serum cys-
tatin C and urine b2-microglobulin levels for ear-
ly diagnosis of acute kidney injury in critically ill
premature neonates with VLBW and WLBW in the
early neonatal period.

MATERIALS AND METHODS

This research was approved by the ethics com-
mittee of the Federal State Budgetary Educational
Institution of Higher Professional Education "Volga
Region Research Medical University" of the Minist-
ry of Health of Russia. It is a primary prospective,
non-randomized study. The research was carried
out on the basis of the neonatal intensive care
unit of the State Budgetary Institution of Neonatal
Clinical Hospital No. 40 "Regional Perinatal Cent-
re". The study included 100 premature newborns
selected according to the following criteria: pre-
maturity, birth weight less than 1500 g, absence
of congenital malformations of the cardiovascular
and genitourinary systems, life expectancy more
than 168 hours, and informed voluntary parental
consent for participation in the study.

28 patients were diagnosed with AKl regarding
pKDIGO critera. They formed the main group.
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72 patients had no signs of AKl in the early neona-
tal period (comparison group).

Median weight of the examined neonates was
990 [820-1250] grams. The gestational age was 28
[27-30] weeks. The median APGAR score at the 1st
minute was 4 [3-5] points, and 6 [5-6] at the 5th
minute. All patients required respiratory support
to varying degrees. 29 patients used nCPAP as res-
piratory therapy, 63 patients required ventilatory
support and 8 patients required high-frequency
oscillatory ventilation (HFOV).

Table 1 demonstrates characteristics of the
main group (patients with AKI) and the compari-
son group (patients without diagnosed AKI).

All patients underwent necessary laborato-
ry and diagnostic tests on the 1st, 3rd, and 7th
day of life according to internal protocols of the
clinical department. Blood sampling for bio-
chemical analysis was taken in morning hours.
Peripheral vein blood was taken by means of a
disposable sterile vacuum tube with a clot ac-
tivator. Determination of serum creatinine was
performed on a MINDRAY BS-240pro apparatus.
The remaining biological samples (serum, urine)
were used for determination of cystatin C and
b2-microglobulin. The examination was per-
formed on a Thermo Scientific Konelab PRIME 60
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analyzer. No additional blood and urine samp-
ling was taken.

Statistical processing of the obtained data
was performed by means of IBM SPSS Statistics
v.26.0 and Prism 9 (Graphpad) software package.
The obtained data was evaluated for confor-
mity to the law of normal distribution in order
to choose a method of parametric analysis. Kol-
mogorov-Smirnov criterion was used which is
recommended when the number of subjects is
more than 60. In addition, the Fisher's F-criteri-
on was calculated to assess homoscedasticity of
dispersions of the obtained data, which is one
of the conditions for applicability of parametric
analysis methods as well. According to the data
obtained, all the compared distributions dif-
fered from the normal one; therefore, non-para-
metric analysis methods were used. In addition,
asymmetry and kurtosis indices were estima-
ted, which also confirmed the distribution was
non-normal.

The data of descriptive statistics are presented
in the form of Me [Q1; Q3], where Me is the medi-
an, Q1 and Q3 are the first (25%) and third (75%)
quartiles, respectively. In this case, non-paramet-
ric Mann-Whitney U-test was used in assessing
statistical significance of differences between two

Table 1. Characteristics of patients in the main group and comparison group

Ta6bnuua 1. XapakTepucTiika nayieHTOB OCHOBHOW rPyrMbl U FPynibl CPaBHEHUA

. OcHoBHaa rpynna/ | lpynna cpaBHeHna / Com-
Moxasatenn / Indicators Main group (n=28) parison group (n=72) P

Bec npu poxgaeHuu, r / Birth weight, g 990,0 [810,0-1100,0] 1145,0 [945,0-1340,0] p=0,008*

[nviHa Tena npu poxpaeHun, cm / Body length at birth, cm 35,0 [31,5-38,0] 37,0 [34,5-40,0] p=0,014*

Cpok rectauun / Gestation period 26,50 [25,00-28,50] 29,00 [27,50-31,00] p=0,001*

Taxenas acdukena (oueHka no APGAR 3 1 meHee Ha 9 (32,1%) 15(20,8%) 0,234

1-1 MuHyTe) (abc., %) / Severe asphyxia (APGAR score

3 or less at 1st minute) (abs., %)

WHuBasusHas UBJT (@abc., %) / Invasive AVL (abs., %) 25 (89,3%) 46 (63,9%) 0,012*
OR=6,32

NHoTponHas nogaepxka (@6c., %) / 13 (46,4%) 17 (23,6%) 0,025*

Inotropic support (abs., %) OR=4,99

SHMT (abc., %) / ELBM (abs., %) 20 (71,4%) 26 (36,1%) 0,001*
OR=0,226

Lotaums C3M (abc., %) / FFP subsidy (abs., %) 4 (14,3%) 6 (8,3%) 0,449

NmmyHoTepanus (@6c., %) / Immunotherapy (abs., %) 6 (21,4%) 18 (25%) 0,401

* 3HaueHuA cTaTUCTMYeCKM 3HaunMble. / Values are statistically significant.
MpumeyaHnue: VIBJ1 — nckycctseHHan BeHTunauna nerknx; C3MN — ceexkesamoporkeHHas nnasma; SHMT — sKcTpemanbHO HM3KaA Macca Tena.

*Values are statistically significant.

Note: AVL — artificial lung ventilation; ELBM — extremely low body weight; FFP — fresh frozen plasma
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independent samples. In this case, nonparamet-
ric Mann-Whitney U-criterion was used to assess
statistical significance of differences between two
independent samples. Friedman criterion was
used for "before-after" studies (when studying in-
dices of OPP markers in dynamics on the 1st, 3rd,
and 7th days) which is a nonparametric analog of
repeated-measures analysis of dispersion. Nomi-
nal data were compared using Pearson's x? crite-
rion. Odds Ratio (OR) was used as a quantitative
measure when comparing relative indices. OR is
defined as the ratio of the probability (odds) of an
event occurring in a group exposed to a risk fac-
tor to the probability of an event occurring in the
control group.

Differences were considered statistically signi-
ficant at a significance level of p <0.05.

Since b2-microglobulin is supposed to be one
of the main diagnostically important markers, the
sample size of patients was based on the b2-mic-
roglobulin data. Required number of patients for
comparing b2-microglobulin levels depending on
AKI was determined by Lehr's formula for average
values (at a given research power of 90%) and by
the formula for calculating the sample size when
comparing two averages.

The value of the minimal clinically signi-
ficant difference of b2-microglobulin concen-
tration in urine of patients with and without AKI
as well as standard deviation (3.4) was substi-
tuted into the formula. The value was determined
from the pilot study involving 20 patients, it was
equal to 3.69 mg/L. Thus, the minimum sample
size was calculated, which amounted to 19 pa-
tients for each group (main and comparison
groups), so the sample size of 100 patients is suf-
ficient.

Table 2. Diuresis dynamics (ml/kg/h)

Tabnuua 2. luHamuka anypesa (Ma/Kr/vac)

ISSN 2221-2582

RESULTS

Acute kidney injury was detected in 28 pre-
term neonates participating in the research.
Newborns with AKI were significantly more
frequently diagnosed with ELBW (p=0.001,
OR=0.226), and had shorter gestational age
(26.50 [25.00-28.50], (p=0.001)). The severity of
their condition required more intensive care: ar-
tificial lung ventilation (ALV) in 89.3% (p=0.012,
LS=6.32 ), inotropic support in 46.4% of cases
(p=0.025, LS=4.99).

Commonly accepted criteria of AKI (diuresis
and serum creatinine levels), as well as serum cys-
tatin C and urine b2-microglobulin values were
analyzed in dynamics (Table 2).

Diuresis remained normal in both groups, sig-
nificantly increasing by the end of the early neo-
natal period. No cases of oliguria were observed.
Meanwhile, all newborns received infusion ther-
apy from the first day of life in accordance with
clinical recommendations. In case of haemodyna-
mic instability, drugs with inotropic action (main-
ly dopamine at a starting dose of 4-5 mcg/kg per
minute) were prescribed.

The same children from the main group
showed increased laboratory markers during the
first week. However, timing and values of the first
increase differed (Table 3).

However, there is no definite agreement on
the normal value of serum creatinine in extreme-
ly premature neonates. In case of preterm new-
borns, the normal value of serum creatinine is less
than 45 pmol/l, whereas normal values for neo-
nates with a gestational age of less than 32 weeks
are considered to be higher than 120 umol/I [17].

Therefore, dynamics is most important for dia-
gnosing AKl, i.e., the increase in creatinine level in

lpynna nauneHTos / ) B _

Patient group 1-e cyTkmn / 1st day 3-u cytkn / 3rd day 7-e cyTkn / 7th day p
OcHoBHas rpynna / 3,10 [2,55-4,15] 5,00 [4,50-5,80] 5,70 [4,20-6,40] <0,001*
Main group (n=28) p,-,=0,001

p,_;=0,419

p,_3<0,001
lpynna cpaBHeHua / 3,75[2,79-4,30] 4,95 [4,40-5,45] 5,65 [5,25-6,50] <0,001*
Comparison group p,_,<0,001
(n=72) p,_;=0,007

p,_5<0,001

* 3HayeHNA CTaTUCTUYECKM 3HaYMMDbIE.
* Values are statistically significant.
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Table 3. Dynamics of serum creatinine level (umol/l)
Ta6bnuua 3. InHamMmunKa ypOBHS CbIBOPOTOUYHOIO KpeaTUHUHa (MKMOJb/n)
lpynna nauneHTos / Patient group 1-ecytkn/ Istday | 3-ucytkn/3rdday | 7-ecyTku/7th day p
OcHogHas rpynna / Main group (n=28) | 38,00 [28,00-42,50] | 91,00 [70,00-103,00] | 124,50 [79,00-155,00] <0,001*
P, <0,001
p,_;=0,001
p,_3<0,001
[pynna cpaBHeHuA / 42,50 [33,50-46,50] | 57,00[52,00-70,0] 52,50 [41,00-67,50] 0,155
Comparison group (n=72)
* 3HaueHnA CTaTUCTUYECKMN 3HaYUMble.
*Values are statistically significant.
Table 4. Serum Cystatin C level (ng/ml)
Tabnuua 4. YpoBeHb cbiIBOPOTOUHOro uncratuHa C (Hr/mn)
lpynna nauveHToB / Patient group 1-ecytkn/ Istday | 3-ucytkn/3rdday | 7-e cytkmn/ 7th day p
OcHoBHas rpynna / Main group (n=28) 1,85 [1,72-2,02] 2,06 [1,74-2,16] 2,27 [2,07-2,66] <0,001*
p,_,<0,001
p,_;<0,001
p;_; <0,001
lpynna cpaBHeHuna / Comparison group 1,57 [1,34-1,94] 1,52 [1,32-1,90] 1,84 [1,40-2,12] <0,001*
(n=72) p,_,<0,001
p,_;=0,014
p;_3<0,001

* 3HaueHUA CTaTUCTUYECKN 3HAUMMDbIe.
* Values are statistically significant.

relation to the basal one. This approach is com-
mon for all classifications of acute kidney injury.

Serum creatinine levels did not exceed
50 umol/l in all patients on the first day. Controls
had even a slightly higher creatinine level. Serum
creatinine increased on average 2.5-fold by the
third day of life, and by the end of the first week
of life — 3-fold in controls. Serum creatinine re-
mained stable in the comparison group.

Dynamics of serum cystatin C levels showed a
different pattern (Table 4).

The cystatin C level was significantly hig-
her in the main group as early as on the first day
of life. Moreover, its values increased signifi-
cantly in dynamics. At the same time, reference
intervals of serum cystatin C, according to the
literature, are 1.34-2.57 mg/I for premature new-
borns and 1.36-2.23 mg/I for full-term newborns
[19].

Urine b2-microglobulin study was used to dia-
gnose tubule abnormalities (Table 5).

Similar changes were also shown in the study
of b2-microglobulin level. However, the differen-
ces between the main group and the comparison
group were even more significant, and the dy-

namics within the group during the first week of
life were less pronounced.

At the same time, the literature data on the
level of b2-microglobulin in newborns are also
limited. The level of b2-microglobulin equal
to 1.5+0.8 mg/L at the age of 1-2 days and
1.8+0.3 mg/L at the age of 3-5 days in healthy
newborns is considered normal [20]. Marker le-
vels in extremely premature neonates must be cla-
rified.

ROC-analysis was performed to determine the
diagnostic significance of renal damage markers
with the determination of sensitivity and specifi-
city of the models, as well as separating values for
each marker on the 1st, 3rd, and 7th day.

According to ROC-analysis, the creatinine le-
vel can be considered prognostically significant
for AKI development not earlier than the third
day of life. The area under the curve was 0.313;
0.824 and 0.924 on the 1st, 3rd, 7th day, re-
spectively. The sensitivity of the models on the
3rd, 7th day was 75 and 71.4%, specificity was
72.2 and 72%. Separation value: 70.5 umol/L;
92.5 umol/L. Fig. 1 shows the results of ROC-ana-
lysis.
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Table 5. Urine b2-microglobulin level (mg/L)

Ta6bnuua 5. YpoBeHb b2-mukpornobynuxa (mr/n)

ISSN 2221-2582

[pynna naunenTtos / Patient group

1-e cyTkn / 1st day

3-ncytku/3rdday | 7-ecytkn/ 7th day p

OcHosHas rpynna / Main group (n=28)

6,24 [4,16-11,56]

6,66 [4,58-11,45] 6,90 [5,33-12,50] <0,001*
P, ,=0,053
P, 5<0,001

P, 5=0,003

lpynna cpaBHeHua / Comparison group 2,55[1,05-5,65]

(n=72)

4,27 [0,95-15,90] 2,33[0,94-6,92] 0,026*
P, ,=0,808
P, 5=0,004

p,5=0,273

* 3HaUEHUA CTAaTUCTNYECKN 3HAUMMbIE.
* Values are statistically significant.
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Fig. 1. ROC-curve of the prognostic significance of creatinine
level at 1, 3 and 7 days of life in the diagnosis of AKI

Puc. 1. ROC-kpuBasi npOrHOCTUYECKOW 3HAYMMOCTU YPOBHS
KpeaTnHuHa Ha 1-e, 3-1, 7-€ CYTKM Xn3Hu B amarHoctuke OMMN

When examining the diagnostic significance
of cystatin C level, the area under the curve on
the 1st, 3rd, and 7th days was 0.751, 0.901, and
0.943, respectively. The sensitivity of the models
was 78.6, 82.1, and 92.9%. The specificity was 70.8,
79.2 and 86.1%. The separating value was 1.663
ng/mL; 1.733 ng/mL; 2.006 ng/mL. The result is
presented in Fig. 2.

When examining the diagnostic significance of
b2-microglobulin level, the area under the curve
on the 1st, 3rd, 7th day was 0.725, 0.720, and
0.817, respectively. The sensitivity of the models
was 60.7, 71.4, 82.1%. The specificity was 63.9,
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Fig. 2. ROC-curve of the prognostic significance of cystatin C

levels at 1, 3 and 7 days of life in the diagnosis of AKI

Puc. 2.  ROC-kpuBas npOrHOCTUYECKOW 3HAYMMOCTU YPOBHS
uuctatuHa G Ha 1-e, 3-u, 7-e CyTKN Xu3HU B guarHoctuke OMI

62.5,70.8%. The separating value was 4.638 mg/L;
5.245 mg/L; 5.280 mg/L. The obtained ROC curve
is shown in Fig. 3.

According to the results of ROC-analysis, we
can conclude that the most significant markers
for the diagnosis of AKI starting from the first day
of life are cystatin C and b2-microglobulin. More-
over, their diagnostic significance increases by
the 7th day of life.

DISCUSSION
The number of patients diagnosed with acute
kidney injury amounted to 28% in the research,
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Fig. 3.  ROC-curve of the prognostic significance of b2-
microglobulin levels on days 1, 3 and 7 of life in the diagnosis of AKI
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MUKpornobynuHa Ha 1-e, 3-n, 7-e CyTKM XX13HK B guarHocTuke ONMM

which does not exceed the average percentage of
patients with AKI in other studies.

This pathology was more frequently detected
in neonates with severe prematurity and birth
weight less than 1000 g. It confirms the higher
vulnerability and low compensatory capacity
of kidneys due to morphological and functional
immaturity, as well as the presence of a smaller
number of functioning tubules. This group of pa-
tients also required more intensive therapy: inva-
sive respiratory support, including high-frequen-
cy oscillatory ventilation, and inotropic drugs to
maintain stable hemodynamics. The obtained
data are consistent with the results of other stu-
dies [21], which revealed a close relationship bet-
ween the progression of respiratory failure and
the development of AKIl in premature neonates.
Acute injury makes a significant contribution to
the development of multi-organ dysfunction
syndrome.

All examined premature neonates did not
show oliguria in the early neonatal period. Ta-
king into account an inotropic drug which was
added to treatment in case of hemodynamic
instability, adequate renal blood flow and, ac-
cordingly, glomerular filtration were preserved.
Similarly, the persistent high rate of diuresis in
the early neonatal period might be associated
with reduced water reabsorption at the tubule
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apparatus. The results obtained indicated that
diuresis had a low significance in diagnosing
AKl in premature neonates in the first 7 days
of life.

The levels of serum creatinine, serum cys-
tatin C, and b2-microglobulin in urine were
increased in the same patients at different pe-
riods of time. Thus, each laboratory parameter
can be used to diagnose AKI in premature ne-
onates, since it can reflect the damage of both
the glomerular and tubule renal apparatus.
The absence of generally accepted reference
intervals for creatinine, cystatin C, and b2-mi-
croglobulin in preterm infants does not allow
us to assume AKI. It is necessary to assess the
increase of markers in dynamics in case of a sin-
gle study. Creatinine had the lowest sensitivity
among the markers analyzed in the research:
its increase was detected in all premature neo-
nates with AKI by the 7th day of life. Cystatin C
and b2-microglobulin showed higher sensitivi-
ty. Determination of b2-microglobulin in urine
should also be emphasized. Its concentration of
was significantly higher in the main group star-
ting from the first day of life, and it intensively
increased in dynamics by the 7th day of life. No
blood sampling is required for b2-microglobu-
lin determination, which is especially important
for patients with VLBW and ELBW.

CONCLUSION

1. Acute kidney injury. According to KDIGO
criteria it was diagnosed in 28% of very low and
extremely low birth weight infants in critical con-
dition in the first week of life.

2. All patients in our study had non-oliguric
AKI.

3. Cystatin C, creatinine and b2-microglobulin
were increased in the same newborns with AKI,
indicating pathological involvement of both glo-
merular and tubule renal apparatus.

4. Increase of serum creatinine in relation to
basal creatinine. It started on the 3rd day of life in
neonates with AKI.

5.Increase in serum cystatin C and urine
b2-microglobulin levels in the main group in the
first day of life and its subsequent growth allow to
consider them as sensitive AKI markers.

6. It is necessary to determine normal levels of
serum creatinine, cystatin C, and b2-microglobu-
lin in premature infants with extremely low and
very low birth weight in order to use them more
effectively in the diagnosis of AKI.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknapg aBTopoB. Bce aBTOpbl BHeCnn cyule-
CTBEHHbIV BKNag B pa3paboTKy KoHuenumu, npo-
BefleHNe WNCCNefoBaHMA W MOATOTOBKY CTaTbM,
npounu n ogobpunn GrHaNbHY BepCUio nepeq
nybnukauuen.

KoH$nuKT nHTepecos. ABTOpbl AeKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLMNANbHbIX KOHONMKTOB
WHTEPECOB, CBA3aHHbIX C NybnuKauuen HacTos-
Len ctatbu.

UcTouHuK ¢uHaHcmpoBaHusA. ABTOPbI 3asB-
nAT 06 OTCYTCTBUM BHELIHEro GrHaHCMPOBaAHUA
npv NpoBefeHNN NCCIefoBaHuA.

NHdopmupoBaHHOe cornacme Ha ny6nuka-
uuio. ABTOPbI NOAYYUIN MUCbMEHHOe cornacue
3aKOHHbIX NpeAcTaBuUTeNen NaynMeHToB Ha Ny6nu-
KauWio MeANUNHCKMX JaHHbIX.
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