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Abstract

Relevance: Over the past two years, the COVID-19 infection has gained unprecedented relevance at the global
level. All countries are spending significant resources in the fight against COVID-19 [1 2].

The purpose of the work is to clarify the issue of the state of the kidneys in the distant post-covid period (after 2-3
months), we conducted a study of the kidneys simultaneously with the desquamation of the endothelium, as one of the
probable mechanisms of the nephrotic effect of the COVID-19 virus.

Materials and methods: 29 people participated in the study. Patients with post-covid syndrome (n=10) were treated
on an outpatient basis at the "KNP "Center of primary medical and sanitary (medical and sanitary) care No. 3, Odesa" of the
Odesa City Council" in the period from 2020 to 2021. The control group consisted of patients without cardiovascular and
endocrine disorders, comparable in terms of gender and age, who were examined in 2018 at the Odesa Regional Clinical
Medical Center of the Odesa Regional Council.

Endothelial dysfunction "ED" was determined by the intensity of desquamation of the endothelium according to the
method of J. Hladovec as modified by M.M. Petryschev. and other. (2001).

Statistical analysis was performed using Status software [https://status-please.herokuapp.com/]. Mean values ™)
and its standard deviation (SD) were used to describe quantitative data, and percentages were used for qualitative data. For
comparison, data were presented as M and standard error of the mean (SEM). Analysis of normality was performed using the
Shapiro-Wilk test. Levene's test was used to assess homogeneity of variances. Differences between groups were determined
using Student's t-test and one-way analysis of variance (ANOVA). The relationship and presence of correlation between the
studied parameters was determined using the Pearson correlation coefficient (r). The correlation coefficient in the range of
0.5<|r|<1 indicated a strong correlation relationship, 0.3<|r|<0.5 — a relationship of medium strength, 0<|r|<0.3 — on a weak
correlation. Statistical significance was established only at the level of p < 0.05.

Results: 17 men and 12 women aged from 32 to 80 years who suffered from a disease of moderate severity participated in the
study. The average age of the group of patients with post-covid syndrome (n=9) is 55.9+14.47 years, the average age of the
control group (n=20) is 55.95+14.47 years.

There were no complaints from the urinary system in the examined patients. According to blood serum tests, it was
established that the creatinine level among patients with post-covid syndrome was on average 113+£11.91 umol/l, the urea
level was 8.11£1.2 mmol/l, the GFR level was 55.06£12, 19 ml/min/1.73. m2.

In the control group, the numbers were as follows: creatinine level was 73.2+8.5 umol/l, mean urea level was 4.61
mmol/l, GFR was 94.78+13.76 ml/min/1.73 m2.

Conclusions:
1. 2-3 months after the transfer of COVID-19, the examined patients show signs of chronic kidney disease.
2. After a disease with COVID-19, an increase in CEC is detected, which is a manifestation of endothelial dysfunction.

Keywords: endothelial dysfunction; patients after COVID-19
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AOcCTpakT

AkTyanusHicTh: 3a octanHi aBa poku iHpekmiss COVID-19 nabyna HeOyBanoi akTyadbHOCTI Ha TI00aTbHOMY
piBHi. Bci kpainu BuTpauaroTh 3HauHi pecypceu B 60pots6i 3 COVID-19 [1 2].

Meta po60TH — yTOYHEHHS MMTaHHS PO CTaH HUPOK Y BiAJaICHUH MOCTKOBIAHUI mepion (depe3 2-3 micams). Mu
MIPOBENHN JOCHIIKEHHS HUPOK OJHOYACHO 3 JEKBAMAIII€I0 €HIOTENis, K OJHOTO 3 HMOBIPHUX MEXaHi3MiB HEQPOTHUYHOI il
Bipyca COVID-19.

Marepiaan Ta MeTOAM: y JOCTI[DKeHHI Opano ydacth 29 oci6. IlamieHTH 3 HOCTKOBIIHUM CHHIpOMOM (n=9)
nepeOyBanu Ha amOyaaropHomy mikyBanHi y «KHIT «lleHTp mepBUHHOT MEMKO-CaHITAPHOT (METUKO-CaHITAPHOT) TOTIOMOTH
Ne 3 m. Oneca» Onecbkoi Micbkoi pamu» y niepion 3 2020 no 2021 poky. ['pymy KOHTPOIIO CKJIanu MaIlieHTH 0e3 CepiieBo-
CYyOVHHHUX Ta CHIOKPHHHHUX HNOPYIIEHb, SIKi MOYKHA MOPIBHATHU 3a CTATTIO Ta BIKOM, sIKi MPOXOAMIN oOcTexxeHHs y 2018 pori
B KHIT «Onecpkuii o6nacHuiA KIHIYHHN MeIUIHUN eHTp» OmechKoi 00JIacHOT paIm.

Ennoremiansny nucynkuito «EJ]» Bu3Hauanu 3a iHTEHCHBHICTIO JecKBaMallii eHpoTeniro 3a MmeroaoMm J. Hladovec
y moaudikamii M.M. Ilerpumes. Ta inmi. (2001).

CraTHCTHYHHMH aHali3 BHKOHAHO 3a JIONIOMOTOK TporpamMHoro 3abesmedeHHs Status  [https://status-
please.herokuapp.com/]. [l omucy KUIBKICHUX TaHWUX BHKOPHCTOBYBAJIHCS cepenHi 3HaueHHs (M) Ta Horo craHmapTHi
BigxuieHHs (SD), sikicHUX - BigcoTku. J{ins mopiBHSHHS gaHi OyiM NpeacTaBieHi y BUMIILAI M i cTaHIapTHOI MOMMIIKK
cepennboro (SEM). AHani3 HOPMaNbHOCTI MPOBOJMIM 3 BUKOPUCTaHHAM TecTy Shapiro-Wilk. /Iy oIfiHKH OZHOPITHOCTI
JUCTIepCiii BUKOPUCTOBYBaIK Kputepiit JleBeHa. Pi3HUIFO Mk TpynamMy BU3HA4Yald 3a JOMOMOTOIO t-KpuTepito CThIoeHTa
Ta ogHO(aKTOpHOTO AucnepciiHoro anamizy (ANOVA). 3B'I30K i HASBHICTh KOPEISLIi MiXK ITapaMeTpaMH, 110 BUBYAIOTHCS,
BH3HAUANacs 3a I0MoMOrorw koegimienta kopemsmii [lipcona (r). Koedimient xopemnsuii B aiamazoni 0,5<|r|<1 Bka3yBaB Ha
CHIIBHHH Koperuiiauii 38'130K, 0,3<[r|<0,5 — Ha 3B's130K cepenupoi cun, 0<|r|<0,3 — Ha cmaOKuil KOpPEeNAMiHUI 3B'I30K.
CraTHCTHYHA 3HAYUMICTh OYyJI0 BCTAHOBJICHO JIMIIIE Ha piBHI p < 0,05.

PesyabTaTn: Y gocnimkeHHi Opaid y4acTh 17 4osoBik Ta 12 xiHOK BikoM Bif 32 mo 80 pokiB, 10 MmepeHecIn
3aXBOPIOBAaHHS CEPEIHBOTO CTyIHEHI0 BaxkkocTi. CepeaHiil BiK IpyNM NAaIi€HTIB 3 MOCTKOBIIHMM CHHIpOMOM (n=9) —
55,9+14,47 pokiB, cepenHiii Bik ocib rpynu koHTpoo (n=20) — 55,95+14,47 pokis.

VY 00cTe)XeHHX Mali€HTIB CKapr 31 CTOPOHM CEYOBUIUIbHOI CHCTeMH He Oyno. 3a ITaHWMHU JOCTIAIB CHPOBATKU
KpPOBI YCTaHOBJICHO, IIO PIiBEHb KPEAaTHHIHY Cepel] MAli€HTiB i3 MOCTKOBIJHHM CHHAPOMOM Y CEpEAHBOMY CTaHOBUB
113+11,91 mxmomnb/m1, piBeHb ceuoBHHU —8,11+1,2 Mmoins/n, piBerb CK® — 55,06+12,19 m/xs/1,73 m2.

VY rpymi KOHTponro Hudpu Oynu Taki: piBeHb KpeaTHHIHy CTaHOBUB 73,2 + 8,5 MKMOINIB/I, cepemHili piBeHb
ceuoBuHH — 4,61 Mmmosb/i1, CK® — 94,78+13,76 mn/xs/1,73 M2.

BucHoBku:

1.Yepes 2-3 wmicsmi micnst nepeHecenoro COVID-19 y o6cTexyBaHHX XBOPHX BHSBISIIOTHCS O3HAKU XPOHIYHOL
XBOpPOOH HUPOK.

2. ITicnsa 3axBoproBanHs Ha COVID-19 BusiBnsietses 3poctanst LIEK, mo € mposiBoM eHnoTenianbHo1 TUCYHKIIIT.

Kurouosi cioBa: engoresiajabHaa aucdynkuis; xsopi niicas COVID-19

Relevance: Over the past two years, the COVID-19 infection has gained
unprecedented relevance at the global level. All countries are spending significant resources
in the fight against COVID-19 [1, 2].

Many literary sources and clinical observations lead us to the opinion that the
mortality and disability of patients is caused not by infection with the SARS-COV-2 virus,
but by complications that occur after infection. These complications can be primary or
exacerbations of diseases recorded in the patient [3, 4].

One of the leading positions is occupied by kidney damage. Some authors indicate that
almost every second patient has disorders of the excretory system. It should also be noted that
in the presence of accompanying chronic disorders on the part of the kidneys, exacerbation
often occurs after infection with the SARS-COV-2 virus. Sometimes these exacerbations can
be the cause of death or disability [5, 6].

The authors cite several possible mechanisms of kidney damage. Namely,
hyperstimulation of the renin-angiotensin-aldosterone system, cytokine storm, viral tropism,
vascular disorders and kidney parenchyma ischemia, chain pulmonary-renal pathogenetic
reaction, hypercoagulation and rhabdomyolysis [7-10]. This, in turn, leads to acute tubular
necrosis, acute interstitial nephritis, podocytopathy or thrombotic microangiopathy [11-14].
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These variants of the pathology can be independent or combined. All this can lead to acute
kidney injury with subsequent acute renal failure [15] or chronicity of the process [16].

The purpose of the work is to clarify the issue of the state of the kidneys in
the distant post-covid period (after 2-3 months), we conducted a study of the kidneys
simultaneously with the desquamation of the endothelium, as one of the probable mechanisms
of the nephrotic effect of the COVID - 19 virus.

Materials and methods: 29 people participated in the study. Patients with post-covid
syndrome (n=9) were receiving outpatient treatment at the "KNP "Center of primary medical
and sanitary (health) care No. 3, Odesa" of the Odesa City Council" in the period from 2020
to 2021. The control group consisted of patients without cardiovascular and endocrine
disorders, comparable in terms of gender and age, who were examined in 2018 at the Odesa
Regional Clinical Medical Center of the Odesa Regional Council.

Endothelial dysfunction " ED " was determined by the intensity of desquamation of
the endothelium according to the method of J. Hladovec as modified by M.M. Petryschev. and
others (2001) [Hladovec J, Prerovsky I, Stanek V, Fabian J. Circulating Endothelial Cells in
Acute Myocardial Infarction and Angina Pectoris. Klin Wochenschr (1978) 56 (20):1033-6].

Statistical analysis was performed using Status software [https://status-
please.herokuapp.com/]. Mean values (M) and its standard deviation (SD) were used to
describe quantitative data, and percentages were used for qualitative data. For comparison,
data were presented as M and standard error of the mean (SEM). Analysis of normality was
performed using the Shapiro-Wilk test. Levene's test was used to assess homogeneity of
variances. Differences between groups were determined using Student's t-test and one-way
analysis of variance (ANOVA). The relationship and presence of correlation between the
studied parameters was determined using the Pearson correlation coefficient (r). The
correlation coefficient in the range of 0.5<|r|<l indicated a strong correlation relationship,
0.3<|r|<0.5 — a relationship of medium strength, 0<[r|<0.3 — on a weak correlation. Statistical
significance was established only at the level of p < 0.05.

Task: To clarify the issue of the state of the kidneys in the distant post-covid period
(after 2-3 months), we conducted a study of the kidneys simultaneously with the
desquamation of the endothelium, as one of the probable mechanisms of the nephrotic effect
of the COVID - 19 virus.

Results: 17 men and 12 women aged 32 to 80 years who suffered from a disease of
medium severity took part in the study. The average age of the group of patients with post-
covid syndrome (n = 9) — 55.9 £14.47 years, the average age of the control group (n = 20) —
55.95+14.47 years old.

There were no complaints from the urinary system in the examined patients.
According to blood serum tests, it was established that the creatinine level among patients
with post-covid syndrome was on average 113+ 11.91 pmol/l, the urea level was — 8.1 + 1.2
mmol/l, and the GFR level was 55.06 £12.19 ml/min/1.73 m2.

In the control group, the numbers were as follows: creatinine level was 73.2+8.5
umol/l, mean urea level was 4.61 mmol/l, GFR was 94.78+13.76 ml/min/1.73 m2.

Descriptive statistics are calculated.
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Table 1. CECs indicators in healthy individuals and patients with COVID-19.

Count CECS mean CEC:s std CECs sem
Control 20 1350 475.1 102.21
PostCOVID-19 9 1883.33 614.41 204.8

We assessed the condition of the endothelium and compared the level of CECs in 2
groups: in persons with post-covid syndrome and among the control group (Table 1). The
Shapiro-Wilk Normality Test was used to assess the normal distribution of the data.

Deviations from normality data was not detected (p> 0.05).

Levene's test was used to check the equality of variances. The variance between the
case/control groups (W = 0.086; p > 0.05) and the GFR groups (W = 0.2065; p > 0.05) was

the same.

The total level of CEC in patients with post-covid syndrome is 1,883.33 + 204.8
cells/ml, in the control group — 1350 + 102.28 cells/ml (Table 1). The difference between
patients with post-covid syndrome and the control group was 483.33 cells/ml, which was a

statistically significant result (p < 0.05), as shown in Fig. 1.

*
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Fig. 1. The difference between CECs levels among patients of the control group and post-

Control

covid syndrome (p < 0.05).

At the same time, we conducted an analysis of the level of CECs at 3 stages of decay:
the initial stage, the stage of pronounced changes, and the final stage, presented in Table 2.

Group

432

Post COVID-19




Table 2. CECs levels at different stages of damage.

Co |CECs1 st CECs 2 st CECs 3 st General level of

unt CECs
Post-COVID-19 |9 222.22 +£32.84 |1022.22+79.54 |5 88.88+91.96 * | 1,883.33 £+204.8
Control 20 [250+32.84 925 + 66.44 155 £24.57 1350 £ 102.21

* — difference between groups in terms of CEC level at the third stage of decay (p < 0.05).

Table 3. GFR values in healthy individuals and patients with post-COVID-19.

Count GFR mean GFR std GFR sem
Control 20 94.78 13.76 3.07
Post-COVID-19 9 55.06 12,19 4.06

The obtained results regarding the decrease in the level of GFR and changes in CECs
were analyzed in relation to their dependence (Table 4).

Table 4. CECs data depending on the GFR

Count CECs mean CECs std CECs sem

GFR > 90|13 1315.38 407.93 113.14
ml/min/1,73m?
GFR 60-89 | 10 1620 725.41 229.39
ml/min/1.73m?
GFR 45-59 |3 1366.66 57.73 33,33
ml/min/1.73m?
GFR 30-44 |3 2033.33 321.45 185.59
ml/min/1.73m?

A strong negative correlation was found (r = -0.5, p < 0.05) between the general level
of CECs and GFR, which is shown in Fig. 2. Positive correlations of medium strength were
also found between the total level of CECs (r = 0.46, p < 0.05) and the level of creatinine, and
the total level of CECs and the level of urea (r = 0.36, p < 0.05).
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Fig. 2. Correlations between CECs and GFR.

In this way, the conducted research made it possible to come to the conclusion that in
patients who contracted COVID-19 of an average degree of severity, after 2-3 months,
violations of the excretory function of the kidneys are detected. Judging by the increase in
blood plasma concentrations of creatinine and urea, which are a direct consequence of the
decrease in GFR. The above gives us the opportunity to make assumptions about the
development of patients with chronic kidney disease. A possible mechanism of which is a
violation of microcirculation in the kidneys due to damage to the endothelium of vessels, as
evidenced by data on an increase in the level of CECs.

Conclusions:

1. 2-3 months after the transfer of COVID-19, the examined patients show signs of
chronic kidney disease.

2. After a disease with COVID-19, an increase in CECs is detected, which is a
manifestation of endothelial dysfunction.
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AkTyanbHicTb: 3a ocTtaHHi JBa poku 1HGekuiss COVID-19 nabGyna HeOyBanoi
aKTYaJbHOCTI Ha Ti100ambHOMY piBHI. Bei KpaiHu BUTpayaroTh 3Ha4HI pecypcu B O0poThOi 3
COVID-19 [1 2].

Bararo miteparypHuX JpKepen Ta KIiHIUHI CIIOCTEPEKESHHS MPUBOIATH HAC IO JTYMKH,
[0 JIETaJbHICTh Ta IHBANIAM3AIlisl XBOPUX 3yMOBIIeHa He iH(QiKyBaHHSM Bipycom SARS-
COV-2, a yckiIagHeHHAMHU SKi BUHUKAIOTH micis iHGikyBanHsA. Lli yCKiIagHEHHS MOXYTh
OyTHu nepBUHHUMU ab0 3arOCTPEHHSIMH XBOPOO, siKi (pikcyBanucs y xBoporo [3, 4].

OpnHi 3 MIUPYIOYXX TO3MIINA 3alMalOTh ypakeHHS HUPOK. Jleski aBTOpH BKa3ylOTh,
10 MPAKTUYHO B KOXKHOTO JPYroro XBOPOro (iKCYIHOTHCS MOPYIICHHS 31 CTOPOHU BUAUIBHOI
cucreMu. TakoX CiiJ 3ayBakKWTH, IO MPH HASBHOCTI CYHNYTHIX XPOHIYHHMX MOPYIICHb 31
CTOPOHH HUPOK, michs iH(pikyBaHHs BipycoM SARS-COV-2 dacto BiiOyBa€eThCs 3arOCTPEHHS.
[HKOMM i 3arOCTPEHHS MOKYTh OYTH 1 MPUYMHOIO CMEPTi a0 iHBamigu3arii |5, 6].

ABTOpU TPHUBOJATH JCKUIbKA MOXIIMBUX MEXaHI3MIB YpaKEHHS HHUPOK. A cawme,
TIIepCTUMYJISIIS  PEHIH-aHT10TEH3UH-aJIbIOCTEPOHOBOT  CHCTEMH, IUTOKIHOBHH IITOPM,
BIpYCHUI TpOMi3M, MOPYILIEHHS CYAMH Ta iIeMis MapeHXiIMU HHUPKH, JAHIIOTOBA JIET€HEBO-
HUPKOBA IMATOTCHETUYHA PEaKIlis, TinmepKoaryssimis Ta padmomionis [7 - 10]. Ile y cBoro uepry
MPU3BOJUTH JI0 TOCTPOTO TYOYJISIPHOTO HEKPO3Y, TOCTPOrO IHTEPCTHINAIBLHOIO HE(PPHUTY,
oo TONaTii a0o TpoMOoTHYHOT Mikpoanrionatii [11 - 14]. 11i BapianTH naToaorii MOXYTh
OyTu camocCTiiHMMH a00 MO€IHAHMMH. Bce 1e MoXe MPU3BOIUTH IO TOCTPOTO YpPaXKCHHs
HUPKH 3 TOAAJBIIOI TOCTPOI0 HUPKOBOIO HemocTaTHICTIO [15] abo xpoHizaimiero mporecy
[16].

Mera po6oTH — YTOYHEHHS IUTAaHHA MPO CTaH HUPOK Yy BiAmaneHui
MMOCTKOBITHUM Tiepion (dyepe3 2-3 micsist). Mu nmpoBeny JOCHIKEHHS HUPOK OJHOYACHO 3
JCKBaMalli€l0 EHAOTENisl, SK OJHOrO0 3 WMOBIPHMX MEXaHi3MiB HeQpOTHYHOI Mdii Bipyca
COVID-19.

Marepianum Ta Meroam: y aociiKeHHI Opano ydactb 29 oci6. Ilamientu 3
MOCTKOBIAHUM CHUHAPOMOM (n=9) mepeOyBanu Ha amOymnaropHomy iikyBaHHI y «KHII
«lleHTp MEpBHHHOI MEIMKO-CaHITapHOI (MemuKo-caHiTapHOi) momomord Ne 3 m. Opmeca»
Opnecwkoi mMichkoi paam» y niepioz 3 2020 no 2021 poky. I'pymy KOHTPOIIIO CKIIAIH MAIi€HTH
0e3 cepleBO-CYJIMHHUX Ta CHIOKPUHHUX TOPYIIEHb, SKi MOXXHA IMOPIBHATH 3a CTATTIO Ta
BikoM, siki mipoxoawmm obctexxenHs y 2018 pomi B KHIT «Oneckkuii 0bmacHU KITIHIYHUI
MeandHui eHTp» OnechKoi 00JacHOoT pajiu.

Enporemaneny muchysknito «EJ/l» BH3Hadanw 3a I1HTCHCHUBHICTIO JE€CKBaMaIlii
engpotenito 3a metogom J. Hladovec y momudikamii M.M. Ilerpumen. Tta ixmi. (2001)
[Hladovec J, Prerovsky I, Stanek V, Fabian J. Circulating Endothelial Cells in Acute
Myocardial Infarction and Angina Pectoris. Klin Wochenschr (1978) 56 (20):1033-6].

CraTHUCTUYHUN aHaJi3 BUKOHAHO 3a JOMOMOTOI MPOrpaMHOro 3abe3nedeHHs Status
[https://status-please.herokuapp.com/]. [[ist omwcy KUIBKICHUX NaHUX BUKOPHCTOBYBAIINCS
cepenui 3HaueHHs (M) Ta ¥oro cranmapThi BigxuieHHs (SD), skicHux - BimcoTku. [lns
MOPIBHSHHS JaHi Oyiu mpencTaBiieHl y BUIIAI M 1 cTaHmapTHOI MOMMIIKH CEPEeIHBOTO
(SEM). Amnaniz HOpManbHOCTI MPOBOAWIM 3 BHKOpUCTaHHSAM Tecty Shapiro-Wilk. [lns
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OLIIHKY OJTHOPITHOCTI AUCIEepPCiii BUKOPUCTOBYBaIU KpuTepiit JIeBeHna. Pi3Huiro Mixk rpynamu
BU3HAYaJIM 3a JONOMOror t-kputepito CThIOJieHTa Ta OAHO(PAKTOPHOTO JHUCIEPCIHHOTO
ananizy (ANOVA). 3B'I30Kk 1 HasgBHICTb KOpENSAlii MK MapaMeTpamu, IO BHBYAIOTHCS,
BU3HAYajacs 3a Jornomororw koedimienta xopemsmii [lipcona (r). KoedimienT kopemnsmii B
nianazoni 0,5<|r|<] Bka3zyBaB Ha CHJIbHUN KopemnsuidHuil 3B'a30k, 0,3<|r|<0,5 — Ha 3B'A30K
cepenuboi cumm, 0<[r]<0,3 — Ha cilabkuii KopensiiHui 3B's30K. CTaTUCTUYHA 3HAYUMICTH
Oy1o BcTaHOBIIEHO JuIie Ha piBHI p < 0,05.

3aBaannsa: /{719 yTOYHEHHS MUTAHHS MPO CTaH HUPOK Yy BiIJalIEHUN MOCTKOBIIHHIA
nepiox (uepe3 2-3 Micsms) MH TPOBENH JOCTIDKEHHS HHPOK OJHOYACHO 3 JCKBaMAIli€lo
€H/I0TENIs, SIK OJHOTO 3 HMOBIPHHUX MeXaHi3MiB HedpoTuuHoi aii Bipyca COVID-19.

PesyabTaT: YV nocnimkenHi Opanu ydacts 17 4onoBik Ta 12 xkiHOK BikoM Bifg 32 110
80 poKiB, IO TEPEHECIIM 3aXBOPIOBAHHS CEPEIHBOTO CTYINEHIO BakkocTi. CepemHiil BiK
TpyNH Mali€HTIB 3 MTOCTKOBITHUM CHUHIpPOMOM (n=9) — 55,9+14,47 pokiB, cepeaHiii Bik 0ci0
rpynu KoHTpoiro (n=20) — 55,95+14,47 pokis.

VY oOcrexeHHX Malie€HTIB CKapr 31 CTOPOHH CEUOBUAUIBHOI cUCTeMH He Oyno. 3a
JaHUMH JTOCIiiB CHPOBAaTKU KPOBI YCTaHOBIICHO, 11O PIBEHb KPEATHHIHY Cepe MAIli€HTIB i3
MMOCTKOBHJIHUM CUHJPOMOM y cepeHboMy ctaHoBuB 113+11,91 MKMOmb/1, piBeHb CEUOBUHU
—8,11+1,2 mmoue/1, piBeab CK® — 55,06£12,19 mur/xs/1,73. M2.

Y rpyni koHTponro mupu Oynu Taki: piBeHb KpeaTHHIHY CTaHOBUB 73,2485
MKMOJIB/JI, CepeaHii piBeHb cedoBHHH — 4,61 Mmons/n, CK® — 94,78+13,76 mu/xs/1,73 m2.
Po3paxoByeTbcs onmcoBa CTaTHUCTHKA.

Tabmuis 1. Ilokazuuku LIEK y 3m0poBux oci6 ta xBopux Ha COVID-19.

Count CECS mean CECs std CECs sem
Control 20 1350 475,1 102,21
Post-COVID-19 9 1883,33 614,41 204.,8

Mu ouiHoBalK cTaH eHjoTenito Ta nopiBHsuin pieb LIEK y 2 rpymax: y oci6 3
MOCTKOBUIHUM CHHJIPOMOM Ta cepel] rpynu KouTpoito (Tabm. 1). J[ns oniHku HOpMaJIbHOTO
po3noniny aaHux BukopucToByBaBcs Shapiro-Wilk Normality Test.  Biaxunenp Bin
HOpPMaJIBHOCTI JaHux He Oyino (p> 0,05).

Jlnia mepeBipKy piBHOCTI AMCIIEPCiii BUKOPUCTOBYBaBcs kputepiil Jleena. Jlucmepcis
Mix rpymamu case/control (W = 0,086; p > 0,05) ta rpynamu 3a CK® (W = 0,2065; p > 0,05)
Oyia 0HaKOBOIO.

Cymapnmii piens L{EK y mamieHTiB 3 mocTkoBigHUM cuHApoMoM — 1883,33+204,8
KI/MJ, rpynu KoHTpomo — 1350+102,28 win/mn (Tabn. 1). Pi3Huus Mix mnaimieHTamu 3
MOCTKOBITHUM CHHIIPOMOM 1 TPYIOIO KOHTpomo craHoBwia 483,33 xin/mi, mo Oyio
CTaTUCTUYHO 3HAYYIIUM pe3ynbTatoM (p < 0,05), mo Bimobpaxeno Ha Ma. 1.
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Man. 1. Pisauns mixk piBasmu LIEK cepen marieHTiB rpynyd KOHTPOJIIO Ta TMOCTKOBITHUM
cunapomoM (p < 0,05).

OnnouacHo mu npoBoauiu aHami3 piBHs LIEK Ha 3x cragisx posmamy: 1moyaTKOBiH
cTaii, cTaail BUpKEHUX 3MiH Ta 3aBEepIIATbHIN cTaii, mpeacTaBieHuid y Tadmuii 2.

Tabmurs 2. PiBai HEK 110 3HaX0a4ThCs Ha Pi3HUX CTaIisIX TOMIKOKCHHSI.

Coun |CECs 1 st CECs 2 st CECs 3 st General level of
t CECs
Post-COVID- 9 222,22+ 32,84 11022,22+79,54 | 588,88+91,96* 1883,33 +204,8
19
Control 20 250+ 32.84 925 + 66,44 155 £24,57 1350 £ 102,21

* — pisHuL MiXx Tpynamu 3a piBHeM LIEK Ha Tperiit crazii posnany (p < 0,05).

Tabmuns 3. Bennunau CK® y 310poBux 0cib Ta xBopux nepexsopiBmmx Ha COVID-19.

Count GFR mean GFR std GFR sem
Control 20 94,78 13,76 3,07
Post-COVID-19 9 55,06 12,19 4,06

OtpumaHni

pesynbrati  moao 3HWkKeHHs piBHT CK® Tta 3mia JIEK Oymm
MpoaHati3oBaHi Moo ix 3anexHocti (Taomn. 4.).
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Tabmuug 4. ani IIEK B 3anexnocTi Big CK®

Count CECs mean CECs std CECs sem

GFR > 90|13 1315,38 407,93 113,14
ml/min/1,73m?
GFR 60-89 | 10 1620 725,41 229,39
ml/min/1,73m?
GFR 45-59 |3 1366,66 57,73 33,33
ml/min/1,73m?
GFR 30-44 | 3 2033,33 321,45 185,59
ml/min/1,73m?

BusiBneHo HeraTMBHUI KOpeNsiitHUNA 3B's130K criibHOI cuu (r = -0.5, p < 0,05) mix
3aranpHuM piBHeM [IEK Ta IIIK®, mo BimoOpakeHo Ha Man.2. Takok BHSABICHO MO3UTHUBHI
KOpEJIALIiNHI 3B'I3KH CepeHbOi criii Mixk 3aranbHuM piBHeM LIEK (r = 0.46, p < 0,05) Ta
piBHEM KpeaTuHiHy Ta 3aragbHuM piBHeM L[EK Ta piBaem cedoBunu (r = 0.36, p < 0,05).
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Takum uymHOM, NpOBENEHI AOCHIPKEHHS AO03BOJIMIM NPUMTH 1O BHUCHOBKY, IIO Y
narienTiB ski nepexsopinm Ha COVID-19 cepeaHporo cTyneHro BaKKOCTI yepes 2-3 micsili
BUSBIIIOTHCS MMOPYIICHHS €KCKpeTOpHOi GyHKIIT HUpoK. Cynsuu mpo 30UIbLICHHS Y IU1a3Mi
KpPOB1 KOHIIEHTpAIlil KpeaTHHiHy Ta CEUOBHHH, AKi € MpsSMUM HaciiakoM 3meHmieHHs: CKO.
BumieHnaBesieHe J1lae HaM MOXJIMBICTh BHCKA3aTH MPUIYIIEHHS PO PO3BUTOK Yy XBOPHX
XPOHIYHOI XBOPOOH HUPOK. MOKIIMBUM MEXaHI3MOM SIKOTO € MOPYIICHHS MIKPOIUPKYJISIIT y
HUpPKaxX BHACIIJIOK MOIIKOKEHHS E€HJOTeNis CYIWH, MpO CBiAYaTh JaHi Mpo 30UIbLICHHS
piBas L{EK.

BucHoBku:

1.Yepe3 2-3 wicsami micias mepeneceHoro COVID-19 y oOcrtexxyBaHHX XBOpPHUX
BUSIBIISIFOTHCS. O3HAKU XPOHIYHOI XBOPOOH HUPOK.

2. Iicns 3axBoproBanHst Ha COVID-19 Bussnsierses 3poctanns LEK, mo € mposiBom
EHI0TEeNIaNbHOT TUCHYHKITII.
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