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2. Predictors of severe community-acquired pneumonia associated with coronavirus infection in general clinical
practice

Pedepar:

1. Inceprauiiina po60Ta IpUCBIYEHA YOCKOHAJIEHHIO TAaKTUKU BeJleHHSs NallieHTiB 3 HErOCIiTaJbHOIO ITHEBMOHIEIO,
acoLif0BaHOIO 3 KOPOHABIPYCHOIO iH(eKIIi€l0, B 3arajlbHOKJIiHIUHIN IPaKTULi MIJISXOM BU3HAY€HHS KIIiHIYHUX,
(PYHKUiOHAIBHMX, Bi3yali3aliliHUX Ta JaOOPAaTOPHUX NPEAUKTOPIB TSLKKOTO Ta YCKJIAIHEHOTo Nepebiry Ha eTanax
JIiKyBaHHS. JI711 JOCATHEHHS [TOCTAaBJIEHOI METU Ta PO3B'SI3aHHA 337ja4 NPOBEIEHE BiIKPUTE, TPOCIEKTUBHE,
obcepsaalliiine pociuigxkenHs. Y nepiog 3 ciunsg 2021 p. no ymotuit 2022 p. Ha 6a3i am6ynaropii KHIT «XepcoHcbka
MicbKa KJliHiYHa JikapHs iMmeHi Adanacis i Onbru TponiHuX» XepCcoHChKOI MiCbKOi pajy 06CTesKeHO 256 XBOPUX Ha
HEeToCIiTasbHy THEBMOHIIO Y BiLli Bix 46 mo 65 pokiB, 3 axux 177 manu aconianito 3 SARS-CoV-2 ta 79 ocib manu

HEraTUBHUI pPe3yJsbTaT TeCTiB Ha KOPOHaBipycHyY iHeK 0. TakoxX y aMOyIaTOPHUX YMOBax 00CTEXNUIIN



KOHTPOJIbHY IpyIy 35 IPAKTUYHO 3[J0POBUX OCi6 3 METOI0 BU3HAYEHHS pe(ePEHTHUX 3HAaUeHb 6iOMapKepiB.
HaykoBa HOBU3Ha ofiep>KaHUX pe3ysbTaTiB. OTpUMaHi HOBi HAYKOBI JaHi 010 KIiHIKO-TIaTOT€HETUYHOI POJli
MapkepiB cucteMHoro 3ananesss (BU-CPB, 1JI-6, 1JI-10) y xsopux Ha HI'TI, aconjifioBaHy 3 KOpOHaBipyCHOIO
iH(exkuielo, Ha eTamnax JikyBaHHs. JloBeieHO, 110 Ha aMOyJIaTOpPHOMY eTarli y nauieHTis 3 HI'TI, acouiiioBaHolo 3
KOPOHaBipycHo!o iHdekuieto, piBHi BU-CPB Ta 1JI-6 3HauHO BuLi HiX cepen, xBopux Ha HI'TI 6e3 COVID-19.
3'sicoBaHo 3B’93Kku MiX piBHeM 1JI-6 Ta BU-CPB (r= + 0,43); cniBBigHOmeHHsMm 1JI-6 /171-10 Ta BY-CPB (r= + 0,35);
Mix piBHeM 1JI-10 ta IJI-6 (r= + 0,28). JlornoBHEHO HAyKOBI AaHi, o npu Tspkkomy nepebiry HI'TI, aconiiioBaHoi 3
KOPOHAaBIpyCHOIO iH(eKLi€el0, BUSIBIISIOTHCS JOCTOBIPHI 3BOPOTHI 3B's13kU MK piBHIMU SpO2 i BU-CPB (r = -0,25);
Sp0O2i1JI-6 (r = -0,49); SpO2 i cniBBinHOmeHHAM 1JI-6 /1J1-10 (r = -0,27). TakOX IIpU TSLKKOMY Iepediry
3aXBOPIOBAHHS BUSBJIEHI JOCTOBipHI NpsiMi 3B'13ku MK piBHsiMu: BU-CPB i D-gumepy (r = +0,36); 1J1-6 i D-gumepy
(r = +0,33); cniBBigHOmeHHsaM 1J1-6 /1J1-10 i D-numepy (r = +0,34). [JonoBHEHO, 110 KJIiHIYHOIO OCOOIUBICTIO
TNallieHTiB 3 HErOCIMiTaJIbHOIO THEBMOHIEIO, aCOLiI0BAaHOIO 3 KOPOHABIpYCHOIO iH(eKIi€to, 6y1M 4acTi ckapru Ha
aHocMiro (35,59 %) Ta miarito (53,67 %). 3a pesynbratramu ROC-aHanisy, [oBeneHa pojb MapKepiB 3arajleHHs K
IIpeJUKTOPiB pO3BUTKY TsDKKOro nepebdiry HI'TI, aconifioBaHo0 3 KOpOHaBipyCHOIO iHdeKielo, a came: 151 BU-CPb
9y TAUBIiCTh ckiana 85,71 % i cnenudivnicts 81,25 % npu Touni posnoziny 13,50 mr/n (AUC = 0,92, 95% I 0,846~
0,963), 3 BimHOmEHHIM 1aHCIB 2,22 1 95 % I BIII 1,50-3,31 32 peaysibTaTaMy MYyJIbTHBAapPiaHTHOTO perpeciiHoro
aHasizy. JleTanisoBaHO BIIJIMB aHTUKOATYJISIHTIB relapiHy Ta eHOKCallapyuHy y CKajli 6a3ucHOi Teparlii Ha OKa3HUKU
KOaryJyiorpamu, MapKepu CUCTEMHOI 3alajibHOI BifllIOBifi, piBeHb D-guMepy i MIPOKAJILLIUTOHIHY Y NALli€HTIB 3
TSDKKUM nepe6irom HI'TI, acouiitoBaHOi 3 KOpOHaBipyCHOIO iH(eKIIi€l0, Ha TOCiTaIbHOMY €Tarli JIiKyBaHHSL.
YTouHeHo, 1110 IiJ, BIVIUBOM 0a3UCHOI Teparlii i3 BKII0UeHHSIM IellapuHy CIIOCTePIiraeThesl Oiblll CYyTTEBE 3HUKEHHS
piBus IJI-6 yepes 72 ropuHu jikyBaHHs (12,93 % npotu Ha 4,75 %) Ta piBHs BU-CPB uepes 14 ni6 aikyBanss (103,60
% npotu 68,07 %), 110 CBiAUUTD [IPO NEPEBAry refapuHy Hajl eHOKCAlapUuHOM II0J0 KOPEKIIii CUCTEMHOI 3anajibHOi
BinnoBgini y xsopux Ha HI'TI, acouiftoBaHy 3 KOpOHaBipyCHOIO iH(]eKLi€0, 3 TSPKKUM Iepebdirom 3axBopioBaHHS. 3a
pesyJsbTaTaMu MYJIbTUBapiaHTHOI MOAeJIi JIOTiCTUYHOI perpecii fuHaMiuHi 3MiHu 3a A3106u piBHiB 1JI-6, D-numepy
€ He3aJIeXKHUMU NIPeAUKTOPaMu 010 yeKaagHeHoro nepebiry HITI, aconifioBaHoi 3 KOpOHaBipyCHOIO iHQEKLielo.
[IpakTHyHe 3HaY€HHS OTPMMaHMX pe3yJbTaTiB. Ha OCHOBI OTpUMaHUX y poOOTi JaHUX aPTYMEHTOBAHO JOLNIbHICTD
IIPOBEJIEHHs Ha aMOyJIaTOPHOMY eTalli KOMIT'IoTepHOi ToMorpadii y noeHaHHi i3 BU3HaUeHHsIM GiomapKepa
3ananbHoi Bianosini BU-CPB y XBopUxX Ha HErocniTajabHy THEBMOHIIO, aCOLiI0BaHy 3 KOPOHaBipyCHOIO iH(peEKLi€lo, 3
METOI0 Nepe6adeHHs] BUHUKHEHHS TSKKOTO Mepebiry 3axBOpIOBaHHSL. 3allpOIIOHOBAHO BU3HA4YaTH piBHi 1JI-6, D-
IVMepY SIK He3aJIe>XKHUX MPeIUKTOPiB yekaagHeHoro nepebiry HITI, aconifioBanoi 3 KopoHaBipycHOIO iHeKIi€ro,
Ha rocritajbHOMy eTari. [Ipy BU6Opi JiKyBaHHS NallieHTaM 3 TSDKKKUM Iepebirom HerocmitaabHoOi THEBMOHIi,
acoLil0BaHOI 3 KOPOHABIPYCHOIO iH(eKIli€10, PEKOMEHI0BAaHO BPaXOByBaTH piBeHb 1JI-6 Ta mpu 1Oro 3Ha4YeHHi
noHap 9,12 nr/min y ckiafi 6a3ucHoi Tepanii npyu3HavaT refnapyuH, SKUil Mae IiepeBary Hajl €eHOKCallapyuHOM 1010
KOpeKlii cucTeMHoi 3anasnbHOi BiJI[IOBi/li Y KODOTKOCTPOKOBIH NepcnekTyBi. OTpuMaHi pe3ysbTaTy HayKOBOI poO0TH
BIIPOBAPKEHO Y KJIiHIYHY IPaKTUKY 3aKjIa/liB OXOPOHU 3[10poB’sa. HayKoBi faHi focifKeHHs] BAKOPUCTOBYIOTbCS B
HaBYaJILHOMY IIpolieci Ha Kadeapax ¢pTusiatpii i mysIbMOHOJIOTI; 3arajabHOI MPAKTUKU - CIMENHOI MEeIUINHY,
ncuxiaTpii Ta HeBposIorii 3anopi3pKoro gepkaBHOTO MeAuKo-GapMaleBTUYHOIO YHIBEPCUTETY.

2. The dissertation work is dedicated to improvement the management tactics for patients with community-
acquired pneumonia (CAP) associated with coronavirus infection in general clinical practice by identifying clinical,
functional, imaging, and laboratory predictors of severe and complicated course during treatment stages. To
achieve the set goal and solve the tasks, an open, prospective, observational study was conducted. Between
January 2021 and February 2022, at the outpatient clinic of the MNE «Kherson City Clinical Hospital named after
Athanasius and Olga Tropin» of the Kherson City Council, 256 patients aged 46 to 65 years with CAP were
examined. Among them, 177 had an association with SARS-CoV-2, and 79 individuals had negative test results for
coronavirus infection. Additionally, a control group of 35 practically healthy individuals were examined in
outpatient settings to determine reference values for biomarkers. Scientific novelty of the obtained results. New
scientific data were obtained regarding the role of systemic inflammation markers (hs-CRP, interleukin-6,
interleukin-10) at the outpatient treatment stage in patients with CAP associated with coronavirus infection. It was



proven that in patients with COVID-19-associated CAP, levels of hs-CRP and IL-6 are significantly higher than
among patients with CAP without COVID-19. Correlations were identified between IL-6 levels and hs-CRP (r =
+0.43); between the IL-6 /IL-10 ratio and hs-CRP (r = +0.35); and between IL-10 and IL-6 levels (r = +0.28). Further
scientific evidence indicated that in the severe course of COVID-19-associated CAP, significant inverse
correlations are found between SpO2 levels and hs-CRP (r = -0.25); SpO2 and IL-6 (r = -0.49); and SpO2 and the IL-
6/1L-10 ratio (r = -0.27). Also, during a severe disease course, significant direct correlations were found between
levels of: hs-CRP and D-dimer (r = +0.36); IL-6 and D-dimer (r = +0.33); IL-6 /IL-10 ratio and D-dimer (r = +0.34).
Additionally, it was observed that frequent complaints of anosmia (35.59%) and myalgia (53.67%) were a clinical
characteristic of patients with community-acquired pneumonia associated with coronavirus infection. The study,
based on ROC analysis results, demonstrated the role of inflammatory markers as predictors of developing a
severe course of COVID-19-associated CAP, namely: for hs-CRP, sensitivity was 85.71 % and specificity 81.25 % at a
cut-off point of 13.50 mg /L (AUC = 0.92, 95% CI 0.846-0.963), and the risk of developing a severe course of
community-acquired pneumonia associated with coronavirus infection (COVID-19) increases with an odds ratio of
2.22 and a 95 % confidence interval of 1.50-3.31. At the hospital treatment stage, the study of the influence of
anticoagulants on coagulogram parameters, inflammatory response markers, D-dimer, and procalcitonin in
patients with severe COVID-19-associated CAP was further developed. It was clarified that under the influence of
combined therapy with heparin, the IL-6 level significantly decreased by 12.93% after 72 hours of treatment,
whereas with combined therapy using enoxaparin, this indicator significantly decreased by only 4.75%. Basic
therapy with an anticoagulant significantly reduced the levels of hs-CRP, IL-6, and the IL-6 /IL-10 ratio after 14
days of treatment. The reduction in IL-6 levels was comparable in both treatment subgroups, whereas the hs-CRP
level was significantly lower with combined therapy using heparin compared to enoxaparin. It was added that
heparin has advantages over enoxaparin in correcting the inflammatory response in patients with severe COVID-
19-associated CAP in the short term. It was determined that dynamic changes over A3 days for indicators IL-6 and
D-dimer, according to the results of the multivariate logistic regression model, were independent predictors for a
complicated course of COVID-19-associated CAP. The D-dimer level over A3 days had an odds ratio of 1.16 (95% CI
1.06-1.27), while the IL-6 indicator over A3 days had an odds ratio of 1.63 (95% CI 1.21-2.21). Practical significance of
the obtained results. Based on the data obtained in this study, the feasibility of performing computed tomography
(CT) combined with the determination of the inflammatory response biomarker hs-CRP at the outpatient stage is
argued for in patients with COVID-19-associated community-acquired pneumonia, in order to predict the
development of a severe disease course. It is proposed to determine the levels of IL-6 and D-dimer as independent
predictors of a complicated course of COVID-19-associated CAP at the hospital stage. When selecting treatment
for patients with a severe course of COVID-19-associated community-acquired pneumonia, it is recommended to
consider the IL-6 level, and if its value exceeds 9.12 pg/mL, to administer heparin as part of the basic therapy, as it
has an advantage over enoxaparin in correcting the systemic inflammatory response in the short term.
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InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. llepmHboBa OKkcaHa BosogumupiBHa

2. Oksana V. Shershnova

KBasigikamis: k. men, 1., gor,, 14.01.02
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indpopmamnist:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopi3bKuii nepkaBHUIl MeIUKO-(papMaleBTUHUIA

yHiBepCcUTET

Kopg 3a €IPIIOY: 45030873

Micqesnaxo,szeHHﬂ: p-T MaskoBCBKOTO, 6y1I. 26, 3anopixoks, 3anopispkuii p-H., 69035, Yrkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpasiriHHS:

InenTudikarop ROR:

VIII. 3ak/1104Hi BiZOMOCTI



Bnacue IpizBume Im's Io-6aTBKOBI Muxainosceka Haranis CepriiBHa
roJIOBH pagu

Biacue IlpizBume Im'st [Io-6aTbKOBI Muxainoscbka Haranist CepriiBHa
rOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizasnbHUI 32 IIi,Z;I‘OTOBKy TxkayeHko OkcaHa BonogumupisHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




