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Pedepar:

1. Ha renepimHin yac ouiHka nomupenocti Long-COVID Bapitoe y mupokoMy nianasoni. Tak, y CIIA 17,9 %
IOPOCIUX Jofel, aki nepexsopinu Ha COVID-19, BiguyBany CUMIITOMY, SIKi XapakTepHi a1 Long-COVID
IIPOTSTOM TPUBAJIOTO Yacy. 3a pe3yJibTaTaMu IOMNYJISIiIHOro JoCiKeHHs, IposeaeHoro y Jeri (IHais), yactka
TaKUX 0cib ckiana 79,7 % Bif TUX, XTo 6yB XxBopuil Ha COVID-19 Big 3 no 6 Micauis Tomy. Cepeq, nalieHTiB, sKi
HaJIAI0Th TaKi CKapry, IepeBakaloTb 0COOHU, SIKi HasexXaTb 10 BiKoBoi kateropii 40-49 pokis (34,2 %) Ta 50-59 pokiB
(35,0 %). PeaynpTaTy nonysiLifiHOrO AOCiIKEHHS B YKpaiHi BKa3yloThb Ha Te, 1o nomupeHicts Long-COVID
CTaHOBUTB 23 %, a 1oro ¢iziosnoriuHi pakTopu pU3UKy [10B’s13aHi 3 BikoM ITOHaH, 38 POKIB, >KiHOYOIO CTATTIO,
HE3[,0POBUM CIIOCOOOM >KUTTS, 30imbmeHHsaM IMT Ta ninpuineHHSIM Mapkepis 3ananeHHd nig yac COVID-19. Y
HAIIOMY JOCJIiZIPKEHHI B3SIJIM y4acTb 77 MalieHTiB, ki nepexsopinm Ha COVID-19 Ta 68 mpakTUYHO 310POBUX OCi6 K

rpyria NOopiBHSIHHS. YYaCHUKY I'PYIU IOCIiIKEeHHs OYJIu po3MoiisieHi Ha 4 HiATrpyny 3aj1e>KHO Bil TEpMiHY Hiciis



IepeHeceHoi TOCTPoi KOPOHaBipyCHOI XBopoou: nifgrpyna A - go 3 micauis, B - 3-6 Micauis, C - 6-12 micanis, D - 12
Ta 6inbuIe micsauiB. BcTaHOBIIEHO, IO CKapry, sKi BifHOCAThCS 110 BUsBiB Long-COVID HapmaBanu 6isbIIicTh
nocuinxysaHux (84,4 %). KinbkicTb XXiHOK cepeqi HUX Y 1,2 pa3a nepeBakasa KijbKiCTb 40J10BiKiB. OCHOBHUMU
CKapramu y rpymi JOC/iIKyBaHUX OyJIU Ti, IO HAJIEXKATh 10 KapAiOBACKYJISIPHUX, 3araJIbHUX, HEPBOBO - IICUXiYHUX
Ta pecnipaTopHux. HailyacTimmumu ckapramu 6ysu cabkicTb (46,8 %), BimayTTs: TpuBoru (44,2 %), noripueHHs
HacTpoo (41,6 %), rosoBHuUi 6inb (28,6 %), 6e3coHH (27,3 %), BimuyTTs cepLeduTTs y CcroKoi (23,4 %), 3apumka (23,4
%). IHIeKkcu eHoreHHOI iHTOKCHKALlii, Taki sIK JJefKouuTapHuil ingexkc intokcukauii (JIII), ingekc 3cyBy J1€HKOLUTIB
(I3JIK), ingekc cniBBigHOMEHHS HeUTpodiniB Ta nim@ouuTis (ICHJI), nokazHuk inTokcukauii (I11) Ta remarosoriyHmi
nokas3HuK iHTokcukauii (['TIl) BusHayanuch Ha BUILKX PiBHSX, 0COOJIMBO B Nigrpymi B. Ha Bigminy Bif 1poro,
iHTerpaTuBHI NOKa3HUKY aKTMBHOCTI 3anajieHHs: JiMpouuTapHo - rpanyiouutapauil ingexc (1JIT), ingekc
criBBigHomeHH4 serikouuTis Ta HIOE (IJILLIOE), 3aransuuii ingekc (31) ta Hecrnenu@idyHOi peakKTUBHOCTI: KoedilieHT
pesucrentHocrti (KP), nimpouurapunii ingexc (Lnimd), ingexkc aneprisauii (IA), siki 3aranom y rpyii JOCTiIpKeHHS Ta
y mirpymi B 6ys1 MeHIIMMY 3a aHaJIorivyHi y IpyIi NOpiBHAHHS, a y nifgrpymni D noctosipHOo nepeBakanu. [TokazHUKU
KoaryJsitii, Taki sik, nporpom6inoBui yac (I[1TY), MmbkHapogHe HopmanizoBaHe BinHomeHHs1 (MHB) Ta akTuBOBaHU
4aCTKOBUI TPOMOOIIACTUHOBUI yac (AUTY), 6ysnu BUIIMMU y AOCIIiIKYBaHUX MalLli€HTiB, 0COOJIMBO B Migrpymi B.
PiBeHb eHTOTeMiHY-1, IKUIl JOCTOBIPHO OYB BUILIMM 3arajioM y TpyIi oocTexxyBaHux y 1,4 pasa (p<0,001), y nigrpyni B
MaB 11e 6isbiy pisHuLo - y 1,5 paza (p<0,001). [TokasHMKY eHJ0reHHOi iIHTOKCUKallil, aKTUBHOCTI 3anajieHHs Ta
Hecneuu@piyHOI peaKTUBHOCTI MaJiy KOPEJSILIAHUN 3B'930K IEPEBaXHO y niarpymni D. CunbHUI HETraTUBHUM 3B'S130K
oyB y 13JIK (o Crnipmena = -0,81; p = 0,027) ta ICHJI (n CnipmeHa = -0,87; p = 0,010); cuyibHUI NO3UTUBHUI 3B'130K Y
UIT" (o Cnipmena = 0,79; p = 0,036), 31 (o Cnipmena = 0,89; p = 0,007), KP (o Cnnipmena = 0,89; p = 0,007), Inim (o
CnipmeHa = 0,78; p = 0,038), 1A (o0 Cnipmena = 0,79; p = 0,036). [Toka3HUK peakTUBHOI Bifgnosini HeTpodisnis (PBH)
MaB CUJIbHUII HeraTuBHUM 3B'130K y niarpymni C (o Crnipmena = 0,90; p = 0,037). V nigrpyni A nomipHuii HeraTUBHUMN
KOpeJIaLifiHUH 3B'5130K Mainu inaekc imyHopeaktusHocTi (IIP) (o Cripmena = -0,62; p = 0,024) ta ingekc
criBBigHoUmeHHS JiMmdouuTis i MoHouuTiB (ICJIM) (o Crnipmena = -0,61; p = 0,027). BongHo4ac, pe3yibTaTy JiHifIHOrO
PErpecrMBHOrO aHaji3y CBigunay npo Te, mo jume 3minu ICHJL, UIT, 31, KP, Inim, IA MaloTh CTaTUCTUYHO
3HAYyIIUH BIUIMB HA 3MiHM PiBHA eHpoTesniny-1. TakoX BCTaHOBJIEHO, O PiBEHb EHIOTENIHY-1 Mae IOMipHUI
IIpsSIMUI 3B'SI30K 3i 3MiHaMU Ha esiekTpokapiorpami (0=0,50; p=0,004). [Iposeneno ROC-aHai3 3MeTOI0 OLiHKU
3HAUyLOCTi BUBHAUYEHHS €HIOTeJliHy-1 1711 MPOTrHO3y BUHUKHEHHS TakUX 3MiH. Touka BificiueHHs gopiBHIOBana 5,6
pg/ml, 3a SIKOi JoCsIraeThCsl MaKCMMAJIbHUI 6aJIaHC MK YyT/IMBICTIO Ta cienudivHiCTIO. 32 pe3ybTaTaMU aHai3y -
qyTuBiCTb (Se): 86,7%, cneundiunicTs (Sp): 64,7%, AUC=0,788, 1m0 03Ha4a€ rapHi MpOTHOCTUYHI MOXKJIMBOCTI AaHO]
mogei. [Ipy npoBefeHHI aHai3y METOZIOM JIOTiCTUYHOI PErpecii BCTAHOBJIEHO, 1110 3MiHA KOHLIEHTPaLLil
eHporesniny-1Ha 1 pg/ml 36inbmmye y 2,2 pa3a pU3MK BUHUKHEHHSI 3MiH Ha €JIeKTpoKapAiorpami, gKi cBigdarsb IIpo
3aJIy4E€HHS Y NIATOJIOTIYHUI [IPOoLeC MioKapaa. 3MiHU IHTErPAaTUBHUX [IOKA3HUKIB €HIOT€HHOI IHTOKCUKALI{I,
aKTUBHOCTI 3allajleHHs Ta HecnienPiuHOi peakTUBHOCTI Ta IX KOpeJLiiiHUI 3B'5130K JJO3BOJISIIOTh BUKOPUCTOBYBATH
IesIKi 3 METOIO OLIiHKM eHoTeJlianbHOoi fucyHKIIi y nauieHTis, ski nepexsopinu Ha COVID-19 12 micsauiB Tomy.
BukopurcTaHHs eHpoTeNiHy-1 gK MapKepa eHIoTeiaNbHOoI IuChYHKILIi 03B0JIsIe IPOrHO3YBAaTH (PYHKLIOHAbHI

3MiHU CEPLEBO-CYIUHHOI CUCTEMU, 5IKi MOKYTb CBIIYUTHU MTPO PO3BUTOK MiOKapAUTYy.

2. Currently, estimates of the prevalence of Long-COVID vary widely. For example, in the United States, 17.9% of
adults with COVID-19 experienced symptoms characteristic of Long-COVID for a long time. According to a
population-based study conducted in Delhi, India, the proportion of such people was 79.7% of those who had been
ill with COVID-19 3 to 6 months ago. Among patients with such complaints, the predominant age group was 40-49
years (34.2%) and 50-59 years (35.0%). The results of a population-based study in Ukraine indicate that the
prevalence of Long-COVID is 23%, and its physiological risk factors are associated with age over 38 years, female
gender, unhealthy lifestyle, increased BMI, and increased inflammatory markers during COVID-19. Our study
included 77 patients with COVID-19 and 68 healthy controls as a comparison group. The study group participants
were divided into 4 subgroups depending on the period after acute coronavirus disease: subgroup A - up to 3
months, B - 3-6 months, C - 6-12 months, D - 12 months or more. It was found that complaints related to Long-
COVID manifestations were provided by the majority of subjects (84.4%). The number of women among them was



1.2 times higher than the number of men. The main complaints in the study group were those related to
cardiovascular, general, neuropsychiatric and respiratory complaints. The most frequent complaints were
weakness (46.8%), anxiety (44.2%), mood disorders (41.6%), headache (28.6%), insomnia (27.3%), palpitations at rest
(23.4%), and shortness of breath (23.4%). Indices of endogenous intoxication, such as leukocyte intoxication index
(LII), leukocyte shift index (LSI), neutrophil-lymphocyte ratio (NLR), intoxication index (II) and hematological index
of intoxication (HI) were determined at higher levels, especially in subgroup B. In contrast, integrative indicators of
inflammatory activity: lymphocyte-granulocyte index (LGI), leukocyte-ESR ratio (LRR), total index (TI) and
nonspecific reactivity Resistance coefficient (RC), lymphocyte index (ILmph), allergy index (AI), which in general in
the study group and in subgroup B were lower than those in the comparison group, and in subgroup D were
significantly higher. Coagulation parameters, such as prothrombin time (PT), international normalized ratio (INR),
and activated partial thromboplastin time (APTT), were higher in patients, especially in subgroup B. The level of
endothelin-1, which was significantly higher in the overall group of subjects by 1.4 times (p<0.001), in subgroup B
had an even greater difference - by 1.5 times (p<0.001). Indicators of endogenous intoxication, inflammatory
activity and nonspecific reactivity were correlated mainly in subgroup D. There was a strong negative correlation
in the LSI (Spearman's o = -0.81; p = 0.027) and NLR (Spearman's o = -0.87; p = 0.010); a strong positive correlation in
the LGI (Spearman's o = 0.79; p = 0.036), TI (Spearman's o = 0.89; p = 0.007), RC (Spearman's o = 0.89; p = 0.007), ILmph
(Spearman's o = 0.78; p = 0.038), and Al (Spearman'’s o = 0.79; p = 0.036). The neutrophil reactive response (NRR) had a
strong negative association in subgroup C (Spearman'’s o = 0.90; p = 0.037). In subgroup A, the immunoreactivity
index (IRI) (Spearman's o = -0.62; p = 0.024) and the lymphocyte-monocyte ratio (LRM) (Spearman's o = -0.61; p =
0.027) had a moderate negative correlation. At the same time, the results of linear regression analysis showed that
only changes in NLR, LGI, TI, RC, ILmph, and Al had a statistically significant effect on changes in endothelin-1
levels. It was also found that the level of endothelin-1 has a moderate direct relationship with changes in the
electrocardiogram (0=0.50; p=0.004). A ROC analysis was performed to assess the significance of endothelin-1
determination in predicting the occurrence of such changes. The cutoff point was 5.6 pg/ml, which achieves the
maximum balance between sensitivity and specificity. According to the results of the analysis, sensitivity (Se):
86.7%, specificity (Sp): 64.7%, AUC=0.788, which means good predictive capabilities of this model. The logistic
regression analysis revealed that a change in endothelin-1 concentration by 1 pg/ml increases the risk of changes
in the electrocardiogram indicating myocardial involvement in the pathological process by 2.2 times. Changes in
integrative indicators of endogenous intoxication, inflammation activity and nonspecific reactivity and their
correlation allow using some of them to assess endothelial dysfunction in patients who had COVID-19 12 months
ago. The use of endothelin-1 as a marker of endothelial dysfunction allows predicting functional changes in the
cardiovascular system that may indicate the development of myocarditis.
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