VK 616.124.3-005.6:[616.131-005.755+616.24-002-036.17]-07-08 DOI: 10.31549/2542-1174-2024-8-4-143-160

JIMarHOCTHKA U JIeYeHHe TPOMO003a IMMOJIOCTH IIPABOr0
JKeJyTOUKa y 00JIbHOM ¢ TPOMOO3IMOOIMEH JIETOYHON apTepHH,
aCCOIIMUPOBAHHOM C TA2KeJJI0ou MTHeBMOoHHueln (KinHuueckoe
HaOJII0AeHue)
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AHHOTAITUA

BBegenwue. Tpombo3 mosoctu mpaBoro xkeaymouka (IDK) sBiseTcs peIKuM JKU3HEYTPOKAIOIIUM OCJIOKHEHHEM
MIPaBOKEJIYZIOUKOBOU CEP/IEYHON HEIOCTATOYHOCTH, pa3BUBAIOINIMMCS Ha (DOHE BEHO3HBIX TPOMOOIMOOTIUUECKHUX OCIIONK-
HEHUH, TsOKeTbIX MHGEKIUHA HUKHUX JIbIXaTeIbHBIX IyTeH.

Il e 1 . OOMEH OIBITOM JIUATHOCTUKU U JIEUEHHS MAIUEHTOB ¢ TpoM6o30M mosioctu I12K Ha (oHe TsKeIol THEBMO-
HUH.

Martepuanans W MEeTO /bl . 3ydaau UCTOPUIO OOJIE3HU CTAIMOHAPHOTO OOJIBHOTO M apXUB MEJIUITMHCKHIX
JTOKYMEHTOB, BKJTIOUAsi pe3yJIbTaThl Ja00PATOPHBIX, GYHKIHOHATIBHBIX U JIYUEBBIX METO/IOB TUATHOCTUKH.
PesyanbTartbl. IIpeacraBieHo KINHAYECKOE HAOIIO/IEHNE TAIUEHTKH 19 JIET, Y KOTOPOH KJIMHUYECKasi KapTUHA
OCTPOM MPABOKEJTYIOUKOBOU CEP/IEYHON HETOCTATOYHOCTH ¥ TPOMOO03a IOJIOCTH MPABOTO KEJIyI0YKa BO3HUKIIA Ha (OHE
TSAKEJIOW ITHEBMOHUH.

3akinoueHHe. CBOeBpeMEHHAs JUATHOCTUKA U JIEUEHUE OCTPOU ITPABOKEIYZOUKOBOU CEP/IEUHON HEZIOCTATOU-
HOCTH, JIETOUHOH TpoM603M6osmn, TpoM6o3a mostocTy I1XK MOTYT yIydiinTh UCXO/bl U CHU3UTD JIETAJIBHOCTH OOJIBHBIX C
TSAKEJI0H THEBMOHUEH.

Kuioueenle caoea: BHYTPUCEPEIHBIN TPOMO03, TPOMO03MOOIH s JIETOUHOU apTEPUH, OCTPasi TPABOXKEYA0UKOBAs CEP-
JlegHas HeJ0CTaTOYHOCTD.
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Diagnosis and treatment of right ventricular thrombosis
in a female patient with pulmonary thromboembolism
associated with severe pneumonia (Case report)

T.D. Malchenko?, I.Ya. Tseimakh', D.E. Bogachev’, T.A. Kornilova2, M.E. Tseimakh'
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ABSTRACT
Introduction. Rightventricular (RV) thrombosis is a rare life-threatening complication of right heart failure
developing amid venous thromboembolic complications and severe lower respiratory tract infections.
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A i m . Exchange of experiences in the diagnosis and treatment of patients with RV thrombosis associated with severe

pneumonia.
Materials

and methods. Westudied a history of the inpatient and the archive of medical records,

including the results of lab tests, functional diagnostics and radiologic imaging.

R e s ults. Thearticle presents a case report of a 19-year-old female patient, in whom the clinical picture of acute right
heart failure and RV thrombosis occurred amid severe pneumonia.

Conclusion. Timelydiagnosis and treatment of acute right heart failure, pulmonary thromboembolism, and RV
thrombosis can improve outcomes and reduce mortality in patients with severe pneumonia.

Keywords: intracardiac thrombosis, pulmonary thromboembolism, acute right heart failure.
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BBEJAEHUE

TpomboTrueckue ©u  TPOMOO3IMOOIUUECKHE
OCJIOJKHEHUS IUPOKO PACIIPOCTPAHEHBI IPU PECITH-
patopubix uHbeKuAx. CpefHsis pacupoCTpaHeH-
HOCTH TpoMO03MOosnu Jierounou aprepuu (TIJIA)
y TOCIUTAIU3UPOBAHHBIX GosibHBIX ¢ COVID-19 B
VCJIOBUAX MPUKU3HEHHOU IUATHOCTUKU BapbUPYET
B IMAIIa30HE OT 13 710 32 %, B 3aBUCHUMOCTH OT TSI2Ke-
ctu 3abosieBanus [1, 2]. B mepuose mocie mepexe-
ce”Horo 3abosiesanuss COVID-19 jintebHo, 601ee
6 Mec, COXpaHAIOTCS MTOBBINIEHHBIE PUCKH TPOMOO-
30B TJIyDOKUX BeH HIKHUX KOHEUHOCTEH U TeHIeH-
U K yBesndeHuto pucka TOJIA [3].

BHebosibHUUHAs ITHEBMOHUS ACCOIUUPYETCS C
MOBBIIIIEHHBIMU PUCKAMU BEHO3HBIX TPOMOO30B U
T3JIA, mOCTUTAIOITUMU B OTAEJIEHUAX HHTEHCUBHOMN
Tepanuu 10.7 % y NalMEHTOB, HEe MTOJIyYaBIITUX IIPO-
(prmakTHUecKOl aHTHUKOATYJIIHTHOW Tepamuu, u
6.4 % — Ha GoHE IpUMEHEHUS AaHTHKOATYJISTHTOB [4,
5]. ¥ rociuTaIu3upoOBaHHbBIX MMAIUEHTOB ¢ BHEOOJTh-
HUYHON TTHEBMOHHEN B3HAYUTEJIBbHO BO3PACTAIOT
PUCKU Cep/IeYHO-COCYIUCThIX OCJIOKHEHUH, BKJIIO-
yas cepAeYHyK HEeJ0CTaTOYHOCTh, ITPOTrPECCHPYIO-
Y0 apUTMUIO0, HHDAPKT MUOKap/ia, reMopparuye-
CKUH WJIN UIMIEMUYECKHUU WHCYJIBT, TPAH3UTOPHYIO
WIIEMUYECKYIO aTaky, JOCTUTas KyMYyJIsTUBHOHU
YaCTOTHI /10 26 % IPH TAKEJIOM TeueHnU 3a601eBa-
Hus [6, 7].

B SIULEMUOJIOTHYECKOM HCCJIEIOBAHNH
T.C. Clayton et al. (2011) ¢ ucII0/Ib30BaHKEM U3 HA
«CJIy4ali-KOHTPOJIb» TOTBEPIKIEHA POJIb TAKEJIOU
IMHEBMOHUW W JIPYTHUX TSKEJIBIX PECIUPATOPHBIX
WHEKIUNA KaK HEe3aBUCHUMBIX (AKTOpOB pHCKA
TOJIA [8]. ABTOpaMu yCTaHOBJIEHO, UTO V HaIlHEH-
TOB, [IEPEHECIITUX TSIKEIbIE PECITUPATOPHbBIE HH(DEK-
MY, BKJIIOYABIIIAE OCTPBIN JIJAPUHTHUT, OCTPBIN OPOH-

INTRODUCTION

Thrombotic and thromboembolic complications
are common in respiratory infections. The average
prevalence of pulmonary thromboembolism (PTE)
in hospitalized patients with COVID-19 in antemor-
tem diagnosis varies from 13 to 32%, depending on
the severity of the disease [1, 2]. In the period after
COVID-19, increased risks of deep vein thrombosis
of the lower extremities and a tendency to an
increased risk of PTE persist for a long time, more
than 6 months [3].

Community-acquired pneumonia is associated
with increased risks of venous thrombosis and PTE,
reaching 10.7% in intensive care units in preventive
anticoagulant-naive patients and 6.4% with the use
of anticoagulants [4, 5]. In hospitalized patients with
the community-acquired pneumonia, the risks of
cardiovascular complications, including heart fail-
ure, progressive arrhythmia, myocardial infarction,
hemorrhagic or ischemic stroke, transient ischemic
attack, significantly increase, reaching a cumulative
frequency of up to 26% in severe cases of the disease
[6, 71.

In an epidemiological case-control study by Clay-
ton et al. (2011), the role of severe pneumonia and
other severe respiratory infections as independent
risk factors for PTE was confirmed [8]. The authors
found that patients who had severe respiratory infec-
tions, including acute laryngitis, acute bronchitis,
pneumonia, and productive cough, had an increased
risk of developing deep vein thrombosis within a
month, and an increased risk of developing PTE
within three months. The increased risk of develop-
ing these venous thromboembolic complications
persisted up to a year.
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XUT, THEBMOHUIO U IPOAYKTUBHBIN KallleJib, B Teue-
HUe MecsIa HabJII0acsa MOBBIIIEHHBIH PUCK pas-
BUTHS TpoM0OO3a TJIyOOKUX BEH, & B TEUEHHE TPeX
MeCSIIIEB — IIOBBINIEHHBIA pHUCK pa3BuTus TIJIA.
[TOBBINIEHHBIH PHUCK Pa3BUTUS 3THX BEHO3HBIX
TPOMOOIMOOTINIECKHUX OCIOKHEHUH COXPAHSICS 0
roza.

BripakeHHbIE HAPYIIIEHUs JIETOYHOM TeMONHA-
MUKU ¢ OPMUPOBAHUEM OCTPOU MPABOXKEITYOUKO-
Bol cepzieuHou HepocratouHoctu (OTIPKCH), B psaze
crydaeB (pOpMUPYIOIIKECs Y MAIIUEHTOB C TSAMKETOH
mHeBMOHMEN, TIJIA, MOTyT TIpeACTaBIATh YTPO3Y
JKU3HH TanueHToB [9—12]. HemocpencrBeHHast
yTpo3a KU3HU B ATHX CUTYAIMSAX MOXKET OBITH 00Y-
CJIOBJIEHA PA3BUTHEM TPOMOO3a B IIOJIOCTH IIPABOTO
JKeJTyZIouKa. JJOMOTHUTETbHBIMU (PaKTOPaMU PHUCKA
TpoM603a TOJIOCTU TPABOTO KEJIYAOUYKA y TMaI[ieH-
TOB C TSKEJIBIMU ITHEBMOHUSAME MOTYT ObITh TAJIA ¢
pacrIpocTpaHeHHON OKKJIFO3UEN KPYITHBIX JIETOYHBIX
apTepui, JUIaTallMOHHAS KapIUOMUOIIATHS.

IIEJIb ICCJIEJIOBAHUSA

OOMeH OIBITOM JAWATHOCTUKU U JIEUEHUS Taly-
€HTOB C BHYTPHCEPIEYHBIM TPOMOO30M, aCCOIUHUPO-
BaHHBIM C TS)KEJIOH ITHEBMOHHEH M TpomMb603MOO-
JIMEe’ JIETOYHOU apTepHH.

MATEPUAJIBI 1 METO/IbI

Knunuueckoe HaOJIOZleHHE MAIUEHTKH IIPeJi-
CTaBJIEHO HAa OCHOBE KOMILJIEKCHOTO U3yUeHUs UCTO-
puu OOJIE3HU CTAITHOHAPHOTO OOJIBHOTO W apXWBa
MEUIIIHCKUX JIOKYMEHTOB, BKJIIOUAsl Pe3yJIbTAThI
J1a60PaTOPHBIX, GYHKIIMOHAIBHBIX U JIyIEBBIX METO-
JIOB uarHOCTUKU. Ileprosi HAOIIOIEHUS COCTABIII
21 geHb. [TybuKkanus KIMHUYECKOTO HAOIOEeHMS
nosyumia onobpenune Komurera no satuxe ®I'bOY
BO «AnTalicKuii TOCY/IapCTBEHHBIM MEIUITMHCKUN
yHuBepcuteT» Munaapasa Poccun (mpotokos NO 6
OT 24 Masi 2024 T).

KINHNYECKOE HABJIIOZIEHUE

[TarueHTKa 19 JIeT pOAWJIACh U TMPOKUBAIA B
AsraiickoM Kkpae. B mepuon, mpenmrecTBOBaBIINN
rOCIUTAIN3aIMNA, UMesjda IpU pocre 168 cm Bec
70 KT, HH7IEKC Macchl Tesa 24.8 kr/m2. HacnencrBeH-
HBIH aHaMHe3 1O 3a00JI€EBAaHUSM CHCTEMbI KPOBO-
obparreHus He ObLT OTATOIEH: OTCYTCTBOBAJIU JaH-
HBIE 0 C/TyYasiX BHE3AITHOU CepAIeYHOI CMEPTH, apUT-
MHHU, OCTPBIX COCYIMICTBIX 3a00JIEBAaHUSAX y POJ-
CTBEHHUKOB 110 OTI[OBCKOW W MATEPUHCKOH JIMHUM.
He ycranoBjieH mpueM IepopaibHBIX KOHTpAIlEel-
THBHBIX IPenapaTtoB B aHamHe3e. OTCyTCTBOBaIU
JIaHHbIE O JIEKAPDCTBEHHOW WJIM HAPKOTHYECKOU
3aBUCHUMOCTH.

Severe disturbances of pulmonary hemodynam-
ics with the development of acute right heart failure
(ARHF), which in some cases occur in patients with
severe pneumonia, PTE, may pose a threat to the
lives of patients [9—12]. An immediate threat to life
in these situations may be due to the development of
thrombosis in the right ventricular cavity. Additional
risk factors for right ventricular thrombosis in
patients with severe pneumonia may be PTE with
extent occlusion of large pulmonary arteries, dilated
cardiomyopathy.

AIM OF THE RESEARCH

Exchange of experiences in the diagnosis and
treatment of patients with intracardiac thrombosis
associated with severe pneumonia and pulmonary
thromboembolism.

MATERIALS AND METHODS

The case report of the patient is presented on the
basis of a comprehensive study of a medical history
of the inpatient and the medical records, including
the results of the lab tests, functional diagnostics and
radiologic imaging. The hospital stay comprised
21 days. The publication of the case report was
approved by the Ethics Committee of the Altai State
Medical University (protocol No. 6 dated May 24,
2024).

CASE REPORT

A female patient, aged 19, was born and resided in
the Altai Territory. Before hospitalization, she had
body height 168 cm, weight 70 kg, and body mass
index of 24.8 kg/m?2. No hereditary taint of circula-
tory diseases: no data on cases of sudden cardiac
death, arrhythmia, or acute vascular diseases in rela-
tives on her mother’s and father’s sides. No taking
oral contraceptives. No data on drug dependence
and substance abuse.

The acute deterioration of the condition was pre-
ceded by a complicated course of a soft tissue abscess
in the middle third of the left forearm. Two weeks
after lancing the abscess, symptoms of intoxication
presenting as myalgia, general fatigue and tempera-
ture rising to 39° C appeared in the outpatient set-
ting, with a short-term decrease when taking non-
steroidal anti-inflammatory drugs. On the 5th day
after the signs of infectious inflammation appeared,
a dry paroxysmal cough started, on the 6th day —
rapidly increasing shortness of breath. On October
29, 2022, on the 6th day from the onset of the dis-
ease, the patient was urgently hospitalized with a
diagnosis of severe pneumonia, severe hypoxemic
respiratory failure and acute hypotension in the
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Pa3BUTHIO OCTPOTO YXYIIIEHUS COCTOSTHUS IIPEI-
IIECTBOBAJIO OCJIOKHEHHOE TeueHHe abcriecca MAT-
KHUX TKaHeHd B 00J1acTU CpelHel TPETH JIEBOTO Mpe-
wIeubs. Uepes 2 Hep ITOCIIe BCKPHITHA abcriecca MAT-
KUX TKaHed B aMOyJIATOPHBIX YCJIOBUSAX IOSBUJINCH
CUMIITOMbI HHTOKCUKAIIUU B BUJIE MUAJITHH, O0IIIeH
c1aboCTH U MOBBIMIEHUST TEMIIEPATypsI 710 39 °C, ¢
KPaTKOBPEMEHHBIM CHIKEHUEM IIPU IIPHEMe HecTe-
POUAHBIX IPOTUBOBOCIAIUTEIHHBIX JIEKAPCTBEH-
HBIX cpeZicTB. Ha 5-11 IeHb mocjie MOsBJIEHUS CUM-
IITOMOB HMH(PEKINOHHOTO BOCHAJIEHUS IOSIBUIICSI
CYXOH HpPHUCTYNOoOpa3HbIi Kalllesib, Ha 6-1 JeHb —
OBICTPO YCHIMBAIOWIASICA OJIBINIKA. 29.10.2022, HA
6-1 IeHb OT Hauasia 3a00JieBaHNsA, aleHTKa ObLIa
SKCTPEHHO TOCIIUTAIM3UPOBAHA C JUATHOCTUPOBAH-
HOM TS2KeJION THEBMOHUEH, TS3KeJION THIIOKCeMIde-
CKOU JIbIXaTeJIbHOW HEOCTATOYHOCTBI0O U OCTPOH
TUIIOTOHUEN B OT/IeJIeHVE PeaHNMAaIlu U HHTEHCHUB-
Hoti Tepanuu (OPUT). OneHKa KpUTEPUEB CETICHCA
mo mkase SOFA oT 29.10.22 cocraBuja 7 0ayjIioB
[13]. B anamHe3e »Ku3HU ObLIN YCTAHOBJIEHBI JKeJIe-
3o/1epUIIUTHAS aHEMUS CPeJTHEH CTEIeHH TSXKECTH,
sI3BeHHAsI OOJIE3HD JKeJTy/IKa BHE 000CTPEHUS, TICU-
XOBEreTaTUBHBIN CUH/IPOM C TAHUYECKUMHU aTaKaMu
(10 maHHBIM aMOYJIATOPHOM KapThI).

0O0630pHas peHTreHOTrpadus rPyAHON KJIETKH OT
20.10.2022 TI0Ka3aja ABYXCTOPOHHIO HH(UIbTpa-
[IUIO JIETOYHOH TKAHU C GOIBIINM 00heMOM BOBJIE-
JyeHUsT OOOUX JIETKUX, YTOJIIIEHUE MEK0JIEBON
IJIEBPHI CIIPaBa, paclIupeHre TEHHU Cep/lia B MoIe-
peunuxke. [11eBpaibHbIE CHHYCHI OBLITA CBOOOHEI.

[TanpenTKa mosrydasia SMINPUYECKYI0 aHTHMU-
KPOOHYIO TEPATIHIO B COOTBETCTBUU C AKTyaIbHBIMH
KJIMHUYECKUMU PEKOMEH/IAUAMU [14]; B MOCIEAy-
IOIIEM ITPOBOAMJIACH STHOTPOIIHASA Tepamusl, ¢ yde-
TOM BBIZIEJIIEMBIX B MOKPOTE M KPOBH OaKTepPUAIIb-
HBIX BO30yauTesed, UX UyBCTBUTEJIIBHOCTH K QHTH-
O6uoTukaM. JledeHue TsKEJIOW IMTHEBMOHUU C TIEP-
BOTO JIHsI TOCIUTAIN3AIMHI BKJII0YAJI0 IPUMEHEHHE
AHTHUKOATYJITHTHOHM Tepanuy — SHOKCAMapuH 60 Mr
2 pasa B IeHb, UTO COOTBETCTBOBAJIO IUATIA30HY IIPO-
MEXyTOUHOU J03bI 5TOTO HU3KOMOJIEKYJISIPHOTO
remapuHa — He MeHee 50—75 % OT Jie4eOHOU JT03bI
WJIH TIOJTKOKHO >40 MT 2 pasa B IeHb, MAKCUMAJIbHO
npubIMKasACh K JieueOHOW /03€e DHOKcAllapuHa —
IIOIKOKHO 1 MT'/KT 2 pa3a B CYyTKH [15, 16]. B cBsa3u ¢
Hea(pPeKTUBHOCTHIO KUCIOPOJIOTEPATIUU C TIEPBOTO
JTHsI TOCIIUTAJIN3AIUHY B TeueHre 8 CyTOK MalneHTKe
MIPOBO/IMJIACHh WHBA3WBHAS BEHTWJIAIUA JeTKuxX. Ha
(poHE KOMOMHUPOBAHHOW 3THOTPOITHON aHTHOAKTE-
PUQIBHOM TEpamuU COCTOSHUE TMAIMEHTKU 3HAYU-
TeJIbHO YJIYYIIWIOCh M TO3BOJIWIO 06.11.2022, 10
TOCIUTANNU3AINHN B IIyJIbBMOHOJIOTUYECKOE OTJesIe-
HUe, OTMEHUTH PECITUPATOPHYIO HOIEPIKKY.

intensive care unit (ICU). The SOFA score on Octo-
ber 29, 2022 was 7[13]. Patient’s life history revealed
moderate iron deficiency anemia, gastric ulcer
(remission), and psychovegetative syndrome with
panic attacks (according to the outpatient medical
records).

A chest radiograph on October 29, 2022 showed
bilateral infiltration of lung tissue with involvement
of a large volume of both lungs, thickening of the
interlobar pleura on the right, and cardiac shadow
widening in cross-section. The pleural recesses were
clear.

The patient received empirical antimicrobial
therapy in accordance with the current clinical guide-
lines [14]; subsequently, etiotropic therapy was car-
ried out, taking into account the bacterial pathogens
in sputum and blood and their antibiotic sensitivity.
Treatment of severe pneumonia from the first day of
hospitalization included the use of anticoagulant
therapy — enoxaparin 60 mg twice a day, which cor-
responded to the intermediate dose range of this low
molecular weight heparin — at least 50—75% of the
therapeutic dose, or subcutaneously 240 mg 2 twice
a day, as close as possible to the therapeutic dose of
enoxaparin — subcutaneously 1 mg/kg 2 times a day
[15, 16]. Due to the ineffectiveness of oxygen therapy,
from the first day of hospitalization, the patient was
on invasive mechanical ventilation for 8 days. Amid
combined etiotropic antibacterial therapy, the
patient’s condition improved significantly and made
it possible to discontinue respiratory support on
06.11.2022, before hospitalization in the pulmonol-
ogy department.

When evaluating the dynamics of chest X-rays as
of 07.11.2022, amid a decrease in the area of infiltra-
tive changes, the signs of lung tissue destruction
appeared as multiple thin-walled annular cavities
with unclear external contours, of various diameters.
A small volume of pleural effusion appeared in both
pleural cavities. Given the negative X-ray dynamics,
a decision was made to transfer the patient to the
pulmonology department.

At the pulmonology department of a general hos-
pital in Barnaul, the patient was diagnosed with
respiratory infection pathogens: on November 14,
2022, SARS-CoV-2 coronavirus RNA was detected in
nasopharyngeal swabs using nucleic acid amplifica-
tion; from 08.11.2022 to 29.11.2022, Klebsiella spp.
105 CFU/ml was detected in sputum culture. Penicil-
lin-resistant Staphylococcus aureus was detected in
the patient’s blood for the first time on 03.11.2022,
and subsequently — on 08.11.2022.

Based on the clinical investigation, the patient
was diagnosed with a combined disease: coronavirus
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ITpu oleHKe peHTreHOrpaMM OPTraHOB IPYIHOHN
KJIETKU B IUHAMUKE OT 07.11.22 Ha ¢OHE YMeHbIIIe-
HUS IO WHOWIBTPATUBHBIX U3MEHEHUH T0sI-
BIJINCHh NPU3HAKU AECTPYKIIUU JIETOUHOU TKAHU B
BUJIe MHOKECTBEHHBIX TOHKOCTEHHBIX KOJIBIIEBU-
HBIX ITIOJIOCTEN C HEYETKUMHU HAPYKHBIMU KOHTY-
paMu, passIuyHOTO auaMeTrpa. B obeux rreBpasib-
HBIX IIOJIOCTSIX NOSBWICA IUIEBPIBHBIN BBIIOT
He6OJIBIIOTO 06'beMa. YUUTHIBasI BBISIBJIEHHYIO OTPHU-
[IaTeJIbHYI0 PEHTTEHOJIOTHIYECKYIO IMHAMUKY, OBLIO
IIPUHSATO peIleHue O IePEBO/Ie NAIUeHTKHU B CIIeI-
AJIM3UPOBAHHOE ITYJIbMOHOJIOTUUECKOE OT/IeJIEHHE.

B mysIbMOHOJIOTHYECKOM OT/EJIEHHH MHOTOIIPO-
¢ubHOM 60IBHUTIBI T. BapHaysia y narueHTKH orpe-
JIeJIAUTACH BO30YZIUTENTN PECITUPATOPHON MH(MEKIINN:
14.11.2022 B Ma3KaX W3 HOCOIVIOTKU BBIZEIEHA
METOZIOM AaMIUTUUKAIUYN HYKJIEUHOBBIX KHCJIOT
PHK xoponasupyca SARS-CoV-2, ¢ 08.11.2022 1o
20.11.2022 B MOKPOTe BBIAEJSIIACH KYJIBTYPATIHHBIM
metozom Klebsiella spp. 105 KOE/mi1. Staphylococcus
aureus, yCTOWYUBBIN K MEHUIWJUIUHY, ObLTT BBIJIEJIEH
B KPOBH ITAIIIEHTKH BIEPBbIE 03.11.2022, B TIOCJIEY-
IOIIEM ITOBTOPHO BBIZIEJIATICA B KPOBH 08.11.2022.

Ha ocHoBaHuUM TPOBENEHHOTO OOC/IEIOBAHUSI
ManeHTKe OCTAHOBJIEH AMArHO3 KOMOMHUPOBAH-
HOrO 3a00JieBaHUA: KOPOHABUPYCHAA WHQPEKIIHOH-
Has 6ose3ub (COVID-19), moATBep:K/IeHHAST BBIE-
seHueM B jbixaTeabHbIX IyTax PHK SARS-CoV-2;
TspKesasg BHEOOJIbHMYHAS JIBYCTOPOHHSSA ITHEBMO-
HUS, accOIMUpoOBaHHas ¢ uHbekued Staphylo-
coccus aureus, Klebsiella spp. OcioxHeHUsIMU 3260~
nesanus 6putH cerncuc (SOFA — 7 6auioB), ocTpas
JIbIXaTeJIbHAasl HEI0CTATOYHOCTh TUIIOKCEMUUECKOTO
Tuna, nposeneHue VBJI B Teuenue 8 cyTok.

ITpu nocTymIeHNH B IyJIbMOHOJIOTHYECKOE OT/Ie-
JIeHHe, 10 IAHHBIM KJIMHUYECKOTO aHaIn3a KPOBH,
BBISIBJSUINCh QHEMHUYECKUU CHHAPOM, YMeEpPEeHHBIH
HEUTPOGHIHHBIN JTIEHKOIUTO3 (Tabs. 1). C 10-ro JHA
TOCIUTAIN3ANH  OTMEeYajach  HOPMAaIH3aIus
O0IIero KOoJIMYecTBa JIEMKOIUTOB, abCOIIOTHOTO
KOJIMYECTBA HMX CyONOMYJIAIUH. AHEMUs COXpaHs-
Jlach B T€UeHUE BCETO MepHo/ia TOCIIUTATIN3AINH, C
TIOJIOXKUTEJIPHON JUHAMUKONU YBEJIUYEHUS COMIEP-
JKQHUS SPUTPOIUTOB, YPOBHA reMOTI00MHA U reMa-
Tokputa KpoBu. Ha dboHe ysydrieHus mokasaresei
KpacHOH KPOBU U JIEUKOIIUTAPHOHN peaKIuu Ha BOC-
IajieHue B IIEPUOJ, TOCIUTAIN3AINH B IIyJIbMOHOJIO-
THYECKOM OT/IeJIEHUH OTIPEJIEsIsIach 303UHOMDUIIUS
KPOBH — IIO-BUANMOMY, KaK TPAH3UTOPHAS PeaKIUs
B IIEPUOJT BOCCTAHOBJIEHUSI UMMYHHOI'O OTBETa IIPHU
00paTHOM pa3BUTHU TsKEJIOU pecnupaTopHOH
nH}pEKIuU.

Vi3MeHeHHUA cO CTOPOHBI OMOXMMHMYECKUX ITOKa-
3aTesiell KPOBU IPU MOCTYIVIEHUU XapaKTepU30Ba-

infectious disease (COVID-19) confirmed by the
detection of SARS-CoV-2 RNA in the respiratory
tract; severe community-acquired bilateral pneumo-
nia associated with Staphylococcus aureus, Klebsi-
ella spp. Complications: sepsis (SOFA score 7), acute
hypoxemic respiratory failure, mechanical ventila-
tion for 8 days.

On admission to the pulmonology department,
according to the blood cell count, anemia and mod-
erate neutrophilic leukocytosis were diagnosed
(Table 1). From the 10th day of hospitalization, the
leukocyte count and the absolute number of their
subpopulations were normalized. Anemia persisted
throughout the whole period of hospitalization, with
positive dynamics of an increase in the erythrocyte
count, hemoglobin and hematocrit levels. Amid
improved red blood cell counts and leukocyte
response to inflammation during hospitalization in
the pulmonology department, eosinophilia was
determined — apparently, as a transient reaction
during the immune response restoration and the
reversal of a severe respiratory infection.

Changes in blood biochemistry upon admission
were characterized by hypoproteinemia and hypoal-
buminemia, as well as a severe shift in a number of
inflammatory markers: a six-fold increase in C-reac-
tive protein, a marked increase in procalcitonin, and
ferritin. In tests assessing the general state of the
hemostasis system, clinically significant changes
consisted of an increase in the plasma concentration
of D-dimers by more than 10 times compared with
the upper limit of the reference range along with an
insignificant increase in the concentration of fibrino-
gen on the 10th day of treatment in the pulmonology
department.

Insignificant hypocoagulation, mainly based on
activated partial thromboplastin time, was, appar-
ently, due to the anticoagulant therapy. No changes
in the gas composition or acid-base balance were
revealed upon transfer to the pulmonology depart-
ment.

Based on the results of the investigation on the
first day of hospitalization in the pulmonology
department, it was concluded that the symptoms of
multiple organ failure had been reversed; sepsis cri-
teria in the patient had not been identified since
November 9, 2022.

When analyzing the high-resolution computed
tomography (HRCT) data from November 09, 2022,
areas of increased pulmonary parenchyma density of
the ground-glass type were identified in all fields of
both lungs, the denser areas of infiltration in the
right middle and lower lobes peribronchially, with
ill-defined and uneven contours. Besides, destructive
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Ta6smmua 1. Pe3ynbraTsl B JUHAMUKE 0OLIUX KIMHUYECKUX aHAJIU30B y NalMeHTKU 19 JIeT B NepHo/ rocIMTaIu3aluu

B [IyJIbMOHOJIOTUYECKOM OT/leJIeHUH

Table 1. Dynamics of the results of the lab tests of a 19-year-old female patient during hospitalization in the pulmonology
department

porasates podepenctinie SHAICHU 09112022 19.11.2022 27.11.2022
Kaunuueckuii anaaus kposu / Blood cell count
IputpouuTs (x10*2 KaeTOK/JN) 4.00-6.00 3.07 3.35 3.78
Red blood cells (x10*? cells/1)
Hb (r/n) | (g/1) 120-160 93 103 116
Ht (%) 36.0-48.0 30 32.5 34.6
MCH (nr) | (pg) 27.0-31.0 30.3 30.7 30.8
MCV () | (1) 82.0-95.0 97.7 96.9 91.4
RDW-CV (%) 11.5-14.5 13.2 14.4 -
JletikonuTsl (x10°k1eTOK /1) 4.00-9.00 14.95 6.41 4.6
White blood cells (x10° cells/1)
Heitrpodusr (%) / Neutrophils (%) 50.00-70.00 83 47 43
He#tpoduisl (x10?keTok/n) | Neutrophils (x10%cells/l)  2.00 - 7.00 10.47 2.93 1.9
JlumdouuTsl (x10°kaetok/n) | Lymphocytes (x10°cells/1)  0.80-4.00 3.35 2.5 2.3
Jo3unoouibl (x10°kaeTok/n) | Eosinophils (x10° cells/1) 0.02-0.40 0.49 0.69 -
Bazodubl (x10°knetok/n) | Basophils (x10° cells/1) 0.00-0.10 0.01 0.01 -
MounouuTsl (x10°kaeTok/.1) | Monocytes (x10° cells/1) 0.12-0.90 0.63 0.28 -
Tpom6GonuTel (x10°knetok/n) | Platelets (x10° cells/1) 160-400 358 269 280
Buoxumuueckuti aHaaus kposu / Biochemistry
Bunupy6un o6muii (Mkmosib/ ) | Total bilirubin (umol/1) 1.70-21.00 8.56 5 -
AcnapraramuHoTpaHcdepasa (ex./n) 0.00-31.00 19.74 16 -
Aspartate aminotransferase (units/1)
AnanvH-TpaHcaMuHasa (ez./a) | Alanine transaminase (units/I) 0.00-40.00 24.19 28.7 -
06wmumii 6enok (r/n) | Total protein (g/1) 65.00-85.00 53.53 - -
Anbbymun (r/n) | Albumin (g/1) 35.00-50.00 27.58 - 38.82
MoueBrHa (MMoJib/a1) | Blood urea nitrogen (mmol/1) 1.70-8.30 4.12 1.95 -
KpeatunuH (Mkmosib/a) | Creatinine (pmol/1) 80.00-115.00 70.64 78.59 -
[roko3a (Mmosib/ ) | Glucose (mmol/1) 4.40-6.60 7.44 4.53 -
Harpwuii (Mmosb/n1) | Sodium (mmol/1) 130.00-156.00 138.78 134 -
Kanunit (Mmosib /) | Potassium (mmol/1) 3.40-5.30 4.25 3.77 -
C-peakTHBHbI 6es1ok (Mr/u) | C-reactive protein (mg/1) 0.00-10.00 66.57 1.71 4.21
[poxanbuuToHuH (Hr/mi) | Procalcitonin (ng/ml) <0.05 0.114 0.053 -
JlaktaTeruaporeHasa (ef./nn) 135.00-225.00 188.94 126.13 -
Lactate dehydrogenase (units/1)
®epputun (Mr/a) | Ferritin (mg/1) 15.00-150.00 926.1 640.5 389.6
OcHogHble nokazameau cemocmasa / Main parameters of hemostasis
1B (c) / PT (s) 9.7-11.8 12.4 11.3 -
ATITB (c) / APTT (s) 21.6-28.7 37.2 36.9 30.4
dubpuHoreH (r/a) | Fibrinogen (g/1) 1.70-4.20 4.28 3.47 -
D-pumeps! (Mr/na) | D-dimers (mg/1) <0.5 5.34 2.2 -
AHau3 24308020 cocmMaga u KUCA0MHO-0CHOBHO20 cocmosiHusl kposu / Blood gas composition and acid-base balance
p,0, (MM pT. cT.) / (mm Hg) 80-100 108 - -
p,0,/ FiO, 2400 514 - -
A-aDO, (MM pr. cT.) / (mm Hg) 7-13 10 - -
Konnentpanus HCO,” (Mmosib/a) | HCO,” concentration (mmol/l) 22-28 30.5 - -

Il pumeuadnue. Hb-remornobun; Ht - rematokput; MCH - cpenHee comepkanue reMoryo6uHa B apurpouutax; MCV - cpeaHuit
06beMapuTponuToB; RDW-CV - mupuna pacnpeeneHus spuTporutos; [1B-nporpom6uHoBoe Bpems; AIITB - akTUBHpOBaHHOE NAapIKaJIbHOE
TpoMmbonacTHHOBOe BpeMs; p,0, - MaplanbHOe jaB/ieHne KHCI0po/ia B apTepranbHoi kpoBy; Fi0, - dpakius MHCIUpaTopHas KUCJI0po/a;
A-aDO0, - aybBe0JIsIpHO-apTepUaIbHbINA [PA/IUEHT [JaBJICHHSL.

N o t e . Hb - hemoglobin; Ht - hematocrit; MCH - mean corpuscular hemoglobin; MCV - mean corpuscular volume; RDW-CV - red cell
distribution width, coefficient of variation; PT - prothrombin time; APTT - activated partial thromboplastin time; p,0, - partial pressure of
arterial oxygen; FiO, - fraction of inspired oxygen; A-aDO, -alveolar-arterial oxygen tension.
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JIVICh TUTIONIPOTEHEMUEH U TUII0AIbOYMUHEMIEH, a
TaKKe 0CTPO(hA30BHIM CJIBUTOM II€JI0TO PsiZia BOCIIa-
JIUTEJIPHBIX MapKepPOB: MIECTUKPATHOE YBEJINUYEHUE
C-peakTuBHOTO 0€JiKa, BBIPAIKEHHOE YBEJIMUEHHE
[IPOKAJIBIUTOHNHA, deppUTHHA. B TecTax oIeHKH
OOIIETO COCTOSTHUS CHCTEMBI TeMOoCTa3a KJIMHUYe-
CKH 3HAUUMBIMU U3MEHEHUAMHU ObLIN YBeJIMUeHHe
KOHIIEHTpanuu B 1azme D-mumepoB Oosiee ueM B
10 pa3 mo CpaBHEHUIO C BEPXHEH rpaHuIei pede-
peHcHOTrO WHTepBaia Ha (GOHE HE3HAUUTEIHHOTO
yBeJINYEeHUs] KOHIIEHTpanuu (puOpHUHOreHa HA 10-U
JI€HD JIEUeHUs B IYJIbMOHOJIOTHUECKOM OTIEIEHUNU.

HesnauuresibHasI TUMIOKOATYJIAINS, TPEUMYIIIE-
CTBEHHO II0 [T0KA3aTe0 aKTHBUPOBAHHOTO MapITu-
JIBHOTO TPOMOOILIACTUHOBOTO BPEMEHU, MO-BUIU-
MOMYy, ObLIa O0YCIJIOBJIEHA MPOBOIMMOM aHTHUKOATY-
JITHTHOU Tepamnuei. I3MeHeHn# ra30BOTO COCTaBa U
KHCJIOTHO-OCHOBHOTO COCTOSTHHSI KPOBHU IIPU Iepe-
BOJIE B IIYJIBMOHOJIOTUYECKOE OTEeIEHNE BBISBIIEHO
He OBLTIO.

ITo pesynbraTaM 00OC/I€IOBAaHUS B MEPBBIN J€Hb
TOCHUTAIN3ANNH B IIyJIBMOHOJIOTUYECKOE OT/IeJIe-
HUe OBLI cJleJIaH BBIBOJ O KYIIUPOBAHUY CUMIITOMOB
MTOJTMOPTAaHHON HEOCTATOUYHOCTH, KPUTEPUU CeIl-
CHuca y HaIUeHTKH C 09.11.2022 He BBISBJISIIUCH.

ITpu aHanM3e JAHHBIX KOMIBIOTEPHOU TOMOTIpA-
¢um Bbeicokoro paspemenus (KTBP) or 09.11.22
OBLIH BBISBJIEHBI 110 BCEM JIETOYHBIM ITOJISIM 00OMX
JIETKUX 30HBI IMOBBIIMIEHHON IUIOTHOCTU JIETOUHOU
MapeHXuMbl 10 THUIIy «MaTOBOTO CTEKJa», OoJiee
IUIOTHBIE YYACTKU HHOIIBTPAIINHU B CPEJTHEH 1 HUK-
HEeH JI0JIAX cIpaBa MePUOPOHXUAIBHO, ¢ HEUETKUMHU
U HEPOBHBIMU KOHTypamu. Ha aToMm ¢oHe mo BceM
JIETOYHBIM TIOJISIM BU3YAJIU3UPOBATIUCH PA3HOKAJIN-
OepHbIe JIeCTPYKTUBHBIE IIOJIOCTU C HEPABHOMEDPHO
VTOJIIIIEHHBIMU CTEHKaMU, KOJIMYECTBEHHO OOJIbIIE
B BEPXHUX JIOJISIX, OT 0.4 CM B IUAMETPE J0 KPYITHOH,
pasMepoM 4.0x3.0 CM B BOCBMOM CerMeHTE JIEBOTO
JIETKOTO C KUJIKOCTHBIM COJIEPKUMBIM, C TsXKaMU K
wieBpe. bpoHXMaNbHBIE PA3BETBIEHUS C YTOJIIIEH-
HBIMH CTE€HKaMU OPOHXOB BHU3YAJIHU3UPOBAIUCH JI0
cybcerMeHTapHBIX OPOHXOB, 6€3 HapYIIIeHUs ITPOX0-
JIIUMOCTH. B IJIEBpIBHBIX TOJIOCTSX C 00X CTOPOH,
a TakKe B IIOJIOCTU IIePUKAP/A OTIPEEAICA BBIIIOT
B HeOOIBITIOM 00BeMe (pHUC. 1).

YuuTeIBas BBIpQKEHHOE YBeJIMUEHHE IIa3MeH-
HOTO cojiep:KaHusl D-mMepoB ¢ MOMEHTa TOCIIUTA-
nuzanuu B manaty OPUT 29.10.22, Hanmuuue y 60J1b-
HOH JApyrux (akTOpOB PHUCKA BEHO3HBIX TPOMOO-
SMOOJIMYECKUX OCJIOKHEHUU, BKJIIOUAS TMKEIIYIO
JIbIXaTeJbHYI0 HEJOCTaTOYHOCTb, IpeObIBaHUE B
OTJleJIEHUY WHTEHCUBHOM Tepamuy, MMMOOMIN3a-
[UI0 B TeueHUe 8 CYTOK, JUATHOCTUYECKUE YCUIIUS
Bpayvei 6pLIN HAIIPaBJIEHbI, IOMUMO OIleHKH S dek-

cavities of different sizes with unevenly thickened
walls were visualized in all fields of the lungs, quanti-
tatively larger in the upper lobes, from 0.4 cm in
diameter to large, 4.0 x 3.0 cm in size, in the eighth
segment of the left lung with liquid contents, with
bands to the pleura. Bronchial branches with thick-
ened bronchial walls were visualized up to the sub-
segmental bronchi, without airway obstruction. In
the pleural cavities on both sides, as well as in the
pericardial cavity, a mild effusion was detected
(Fig. 1).

Taking into account the marked increase in
plasma D-dimer levels from the moment of hospital-
ization in the ICU on October 29, 2022, the presence
of other risk factors for venous thromboembolic
complications in the patient, including severe respi-
ratory failure, stay in the ICU, immobilization for
8 days, the efforts of doctors were focused, in addi-
tion to assessing the effectiveness of pneumonia
treatment, on the timely diagnosis of PTE.

Electrocardiographic monitoring at the time of
admission did not reveal any pathological changes
except tachycardia. On October 30, 2022, repolariza-
tion abnomalities along the inferior lateral wall were
detected, which showed no progress over time, but
on November 02, 2022, polytopic extrasystoles were
recorded amid tachycardia.

The echocardiography (EchoCG) technique and
evaluation of its results complied with the recom-
mendations for quantitative assessment of the struc-
ture and function of the cardiac chambers using the
reference values of the Nomenclature and Standards
Committee of the American Society of Echocardiog-
raphy in the adapted translation into Russian, 2012
[17]. During the EchoCG examination on October 29,
2022 in the ICU, pericardial effusion was detected
without signs of left ventricular compression (thick-
ness of the pericardial fluid layer behind the poste-
rior wall of the left ventricle during diastole was
4 mm). Minimal regurgitation on the valves of the
heart and pulmonary artery was observed. During
the repeated EchoCG on November 9, 2022, revealed
enlargement of the right ventricular outflow tract
and the fibrous ring of the valve and the pulmonary
artery (PA) trunk, a change in the flow shape in the
PA with a decrease in acceleration time were detected
(Table 2). Using continuous-wave Doppler tech-
nique, based on the peak gradient of pulmonary
regurgitation flow, an increase in the mean pulmo-
nary artery pressure to 31 mm Hg, an intense spec-
trum of tricuspid regurgitation flow with an increased
maximal velocity of 3.2 m/s compared to the refer-
ence values were determined. The calculated systolic
pressure in the right ventricle was 46 mm Hg. At the
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Puc. 1. KomnsiotepHas Tomorpadus JIeTKUX BBICOKOTO pa3peleHus:

A — peKOHCTPYKITHUSA BO GPOHTATBHOHN MPOEKINK; B — akcHaIbHBIN CKaH Ha YPOBHE BEPXHEH TPETH TPaxeu,
17-H neHb 3a60seBaHusA (OIHCAaHUE JJAaHO B TeKcTe); C — KOMIIbIOTEPHAS TOMOTpadUs OPraHOB IPYAHON KJIETKH,
17-1 1eHb 3a00JIeBaHUS: TUAPOIIEPUKAP/L MAJIOTO 00heMa
Fig. 1. High-resolution computed tomography images:

A — frontal view; B — axial view at the level of the upper third of the trachea, 17th day of the illness
(description was given in the text); C — chest computed tomography, 17th day of illness: mild hydropericardium

TUBHOCTH JIEUEHUs THEBMOHUY, HA CBOEBPEMEHHYIO
JuarHoctuky TOJIA.

ITIpu snexTpokapauorpaduveckoM MOHUTOPHU-
POBaHUM HA MOMEHT IOCTYIJIEHUsI KPOME TaXUKap-
UM HUKAKUX IIaTOJIOTUYECKUX U3MEHEHHH He
HaOJII0IaI0Ch. 30.10.22 OBLIIO BBISABJIEHO Hapylle-
HIE TIPOIIECCOB PENOJIPU3AINH 110 HIXKHEOOKOBOM
CTeHKe, KOTOPOe He IMPOTPEeCCHPOBAJIO B IMHAMUKE,
HO 02.11.22 Ha ¢OHE TAXUKAPAUU PErucTPUpPOBA-
JIach TIOJIUTOITHAS DKCTPACUCTOIIUS.

MeTomuka TpOBeAEHUs  dXOKapauorpaduu
(9x0KI") u omeHKa ee pe3yJbTaTOB COOTBETCTBO-
BaJIU PEKOMEH/IAIUSIM 10 KOJTUYECTBEHHOU OI[eHKe
CTPYKTYPHI U PYHKIINU KaMep CEPAIA C HCIOJIb30-
BaHUEM HODMATHUBHBIX BeJHMYMH KOMHUTETa II0
HOMEHKJIAType U CTaH/IapTaM AMEPUKaHCKOTO 3X0-
KapAauorpaduvecKkoro oOIIecTBa B aJalTHUPOBAH-
HOM IIepeBO/ie Ha PYCCKUU SA3BIK, 2012 T. [17]. [Ipn
IxoKTI-uccneqoBanuu oT 29.10.2022 B OPUT ompe-
JIeJIAJICS TTepUKAPIUATbHBINA BBIIOT O0€3 TPU3HAKOB
CAABJIEHUsI JIEBOTO JKeNIyAouyKa (TOJMIIMHA CJI0S
IepuKapAraJIbHONU KUIKOCTH 32 3aJ[HEH CTEHKOU
JIEBOTO JKeJIyAOUYKa B HACTONY — 4 MM). OTMeua-
Jlach MUHUMAQJIbHAsl perypruTanus Ha KialaHax
cep/AIa v JIETOYHOU apTepuu. [Ipu MOBTOPHOM MPO-
BegeHnu IXOKI' oT 09.11.2022 OBLIN BBHISABJIEHBI
paciIvpeHne BBIHOCAIIETO TPAKTa IIPABOTO JKEJy-
mouka U (puOPO3HOTO KOJblla KJIallaHa U CTBOJIA
snerouHoil aprepum (JIA), usmeHenue GOpPMBI
oToka B JIA ¢ yMeHbIIIEHHEM BpeMEHU YCKOPEHU
(Tabs. 2). B peskxuMe HeMPePHIBHOTO JIOMILIEPA, IO
NMIKOBOMY TPaJUeHTy IIOTOKA PETypTUTAIlUHU Ha
KJIallaHe JIETOYHOW apTepuu, ObLIN OIpejesIeHbI
yBeJIMUEHHUE CPETHETO aBJIeHUs B JIETOYHOMU apTe-
pUH 710 31 MM PT. CT., HHTEHCUBHBIN CIIEKTP IOTOKA

same time, pathological aortic and mitral regurgita-
tion was not determined using Doppler color
imaging.

During the treatment, according to the EchoCG
data from November 28, 2022, there was a sig-
nificant improvement and normalization of the
abovementioned parameters, resolution of peri-
cardial effusion. Considering the dynamics of
EchoCG results during the treatment, the dynamic
changes in the size of the right ventricle and pul-
monary artery trunk, Doppler parameters of
blood flow through the tricuspid valve and pul-
monary artery valve, the identified changes were
assessed as characteristic of ARHF. No signs of
chronic pulmonary hypertension were revealed in
the patient.

During echocardiography on 09.11.2022, a small
amount of fluid was detected in the pericardial
cavity — 4 mm behind the inferior wall of the left ven-
tricle during diastole. In echocardiographic signs of
ARHF, an additional mean intensity formation,
linked with the interventricular septum with a long
peduncle, measuring 18x10 mm was visualized in
the right ventricle outflow tract under the pulmonary
valve leaflets (Fig. 2).

The additional formation was assessed as a
thrombus of the right ventricle outflow tract. In addi-
tion, movable thread-like formations linked with the
floating part of the thrombus were identified
(Fig. 2, C).

CT angiography revealed a 10x15x8 mm filling
defect in the right ventricular cavity, as well as
uneven filling of the lobar arteries and orifices of the
segmental arteries with contrast on both sides due to
the parietal filling defects.
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Ta6mmua 2. Pe3ynbTaThl 3X0KapAuorpapuieckoro Uccae 0BaHusA NalMeHTKH 19 JieT ¢ TsKes10H MTHEBMOHUEH,
OCJIOKHHUBLIEHCcA TPOM603IMO0IMeH JIerouHOM apTepruy U TPOMOO30M I0JIOCTH NPABOTO KeJIy0uKa, Ha GoHe JieyeHus
Table 2. Results of the echocardiographic examination of a 19-year-old female patient with severe pneumonia complicated by

pulmonary thromboembolism and right ventricular thrombosis, during treatment

Mokazares PedepeHcHBbIE
3HaYeHus 09.11.2022 28.11.2022
Parameter
Reference values
JluHeliHble usmeperus, B-pexcum / Linear measurements, B-mode
MMJIX (r) / LVM (g) 66-150 110 110
MMJDK/IIT (r/m?) | LVM/TBA (g/m?) 44-88 65 65
Tosmuna MKIT (cm) / Thickness of IVS (cm) 0.6-0.9 0.9 0.9
Tosmmuna 3CJIXK (cm) / Thickness of PLVW (cm) 0.6-0.9 0.8 0.8
Pazmepul u 06vembl 1€8020 dceaydouka / Left ventricular dimensions and volumes
K/IP (cm) | EDD (cm) 3.9-5.3 4.2 4.2
KJP/TIT (cm/M?) 2.4-3.2 2.5 2.5
K10 (ma1) / EDV (ml) 56-104 79 79
KJ0/NIT (ms/m?) | EDV/TBA (ml/m?) 35-75 47 47
KCO (ma) / ESV (ml) 19-49 27 20
KCO/MIT (ms1/m?) | ESV/TBA (ml/m?) 12-30 16 12
®pakuus Bei6poca (%) / Ejection fraction (%) >55 66 74
Pasmeput IDK u JIA / RV and PA dimensions
bazanbubiil guametp [1XK (cm) / RV basal diameter (cm) 2.0-2.8 2.5 2.0
Cpepuuit suametp [1K (cM) / Mean RV diameter (cm) 2.7-3.3 3.1 2.7
[IpopoabHbIi pasmep 12K (cMm) / Longitudinal RV size (cm) 7.1-7.9 7.7 7.3
Pasmep BbIHOCsALero TpakTa [DK Ha kiananom JIA (cm) 1.7-2.3 3.0 2.2
RV outflow tract size above the valve of pulmonary trunk (cm)
Pasmep JIA (cm) / PA size (cm) 1.5-2.1 2.6 2.0
dpakyus usmMmenenus miomwanu IDK (%) 32-60 56 45
Fraction of change in RV area (%)
/JlonosHumeibHble AuHeliHble pasmepul / Additional linear dimensions
Pasmepsl sieBoro npeacepaus (cM) / Left atrium size (cm) 2.7-3.8 3.6 3.6
Mauiblit fuaMeTp npaBoro npeacepaus (cm) 2.9-4.5 3.4 3.4
Right atrium minor diameter (cm)
JluameTp KopHs aopTsl (cM) / Aortic root diameter (cm) 2.4-3.0 2.9 2.9
JnameTp HKHeH nosioi BeHsl (cM) / Inferior vena cava diameter (cm)  1.5-1.7 1.7 1.5
Jonnaepozpaguueckue usmeperus / Doppler measurements
CucTOIMYeCKUU I'PaZIJUeHT Ha a0pTa/IbHOM KJjanaHe (MM PT. CT.) <13 6 5
Aortic valve systolic gradient (mm Hg)
CHcTOJIMYeCKU TPaZIueHT Ha KJanaHe JIA (MM PT. CT.) <9 4 3.4
Pulmonary systolic gradient (mm Hg)
MakcuMasnbHbIY IPaIMEHT perypruTanuu Ha kiaanase JIA (MM pt. ct.) <15 26 <15
Maximum pulmonary regurgitation gradient (mm Hg)
MaxkcuMa/IbHbIN TPaJIMeHT perypruTalny Ha TPUKYCIH/aIbHOM <25 41 20
KJIanaHe (MM pT. CT.)
Maximal tricuspid regurgitation gradient (mm Hg)
MaxkcuMaJsibHast CKOPOCTb TPUKYCIHAAIBHOMN peryprutanuu (M/c) <2.8 3.2 2.2
Maximal tricuspid regurgitation velocity (m/s)
Cucrosinvyeckoe JjaBieHue B JIA (MM pT. CT.) <30 46 25
Systolic pressure in PA (mm Hg)
Cpeznnee faBsenue B JIA (MM pT. CT.) <20 31 <20

Mean pressure in PA (mm Hg)

[l pumeuyanue. MM/IX - mMacca Muokapza sieBoro xkeayzpouka; [T - muowaas nopepxHocTH Tesa; MXKII - Mexokenypo4koBas
neperopozka; 3CJIXK - 3asHaa cTeHKa JieBoro »xenyfodyka; K/IP - koHeuHo-AnacTonndeckuil pasmep; KJO - KOHEYHO-AMACTOIUYECKUN

06beM; KCO - koHeyHO-cucTonyeckuit o6beM; [12K - npaBbiil xxenyouek; JIA - jeroyHasi aprepus.

N o t e . LVM - left ventricular mass; TBA - total body area; IVS - interventricular septum; PLVW - posterior LV wall; EDD - end-diastolic
dimension; EDV - end-diastolic volume; ESV - end-systolic volume; RV - right ventricle; PA - pulmonary artery.
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TPUKYCIU/IAJBHON peryprutanuu ¢ yBeJIn4eHHOU
10 CPABHEHUIO ¢ pepepeHCHBIMY 3HAUeHUAMU MaK-
CUMAaJIBHOH CKOpOCThIO 3.2 M/c. PacueTHoe cucTo-
JIMYecKoe /aBjieHHe B IIPABOM JKeJIyJO4Ke COCTa-
BWIO 46 MM pT. cT. [Ipu 3TOM Ha AOpTaJIBPHOM H
MUTPJILHOM KJIallaHAX MMaTOJOTHUYECKOU perypru-
TaIlUU B peKUMe IIBETOBOTrO JIOIILJIEpa He omIpeje-
JISITIOCH.

Ha ¢one neuenus, no pganaeiMm OxoKI ot
28.11.2022, HAOJIIOAATIOCh 3HAUUTEJIBHOE YIIydlIle-
HUe ¥ HOPMAaJIM3allys BHIIIEONMCAHHBIX IIOKa3aTe-
JIel, pa3pellieHue epuKapAuaJIbHOTO BBIIIOTA. YUU-
ThIBasg JUHAMUKY Iokasaresed IxoKI' Ha ¢one
JledeHUs, JVWHAMHUYECKHe W3MEHEHHUs pPa3MepOB
MPaBOTO >KeJIyI0UKA M CTBOJIA JIETOYHOU apTepud,
JlonmieporpapuIecKux mokaszaTesiell KpOBOTOKA I10
TPUKYCIUIATPHOMY KJIAIAHy U KJIAllaHy JIETOYHOM
apTepuH, BbIsIBJIEHHbIE U3MEHEHUS PACIEHEHBI KaK
xapakrepHble Juia OIIDKCH. IIpusHakoB XpoHUYe-
CKOU JIETOYHOUW THUIEPTEH3UH Yy THAlNHEHTKU He
BBISABJIEHO.

IIpu nposegennu IxoKI' 09.11.2022 B MOJIOCTH
IeprKap/a OIpPeeaaIoch HeOObIIIOe KOJIHMIECTBO
JKUKOCTHU — 4 MM 32 HIKHEHN CTEHKOH JIEBOTO JKeJTy-
nouka B mmacrony. Ha done sxokapauorpaduye-
ckux cumiTomMoB OIIDKCH B BBIHOCAILEM OTAEsIE
ITXK nop crBopkamu kiianasa JIA 6pUI0 BUByaIU3U-
pOBaHO JONOJHUTENbHOE O0OpasoBaHUE CpemaHeln
WHTEHCUBHOCTY, CBA3aHHOE C MEXKETyI0IKOBOH
IIepEropofiKON  UIMHHOM  HOXKKOW, pasMepoM
18x10 MM (puc. 2).

JlonostHUTEIBHOE 0Opa3oBaHue ObLIIO PacieHEHO
Kak TPOMO BBIHOCSIIETO OT/eJIa IMPABOTO IKEJy-
mouka. Kpome Toro, ObUTH BBISABJIEHBI MOABIKHbBIE
HUTEBU/IHbIEe 00Pa30BaHNsA, CBA3AHHBIE C QIIOTUDPY-
Iolel yacTeio Tpomba (puc. 2, C).

IIposenenue KT-anruorpadguu mo3BOJIUIO BbIA-
BUTH B IIOJIOCTHU IIPABOTO JKEIYA0UKA TedeKT HaIo-
HEeHUA 10x15x8 MM, a TaK:Ke HEPABHOMEPHOE 3aT10J1-
HeHUe KOHTPACTOM JIOJIEBBIX U yCThEB CEerMeHTap-
HBIX apTepPUH ¢ 00eNX CTOPOH BCJIEJCTBHE HAJIMIUS
MIPUCTEHOYHBIX /Ie()eKTOB HATIOJTHEHUA.

Takum obOpazom, ObLIT IOATBEPIKIAEH TPOMOO3
[IOJIOCTH TIPABOTO JKEJIYy0YKA U JIBYXCTOPOHHSIS
T3JIA B cTasuu BOCCTaHOBJIEHUS JIETOUHOTO KPOBO-
TOKA, KOTOPAas U IBUJIACh HanboIee BEPOSITHOM MPH-
YHHOW OCTPOH TPABOKEIYIOUKOBOH CEPAEIHON
HEJIOCTATOYHOCTH.

1 UCKIII0UeHUA DHJIOTeHHBIX (DaKTOPOB TPOM-
60 unny MpoBeeHo UCCIIeZI0OBAHNE CHCTEMBI TeMO-
CTa3a, BhIsIBUBIIIEE HEJOCTATOYHBIA aHTUKOATYJIAHT-
HBIM TMOTeHIuay cucteMbl mpoteuHa C (tabi. 3).
B To BpeMs Kak CHIDKEHHE aKTHBHOCTU aHTUTPOM-
6una III MOXHO OOBACHUTH XapaKTEPHOH 1A TsIKe-

Thus, thrombosis of the right ventricular cavity
and bilateral PTE in the stage of restoration of pul-
monary blood flow were confirmed which was the
most likely cause of acute right heart failure.

To exclude endogenous thrombophilia factors,
a study of the hemostasis system was performed
which revealed an insufficient anticoagulant
potential of the protein C system (Table 3). While
a decrease in the antithrombin III activity can
explaine by coagulopathy characteristic of severe
respiratory infection and sepsis, a decrease in the
anticoagulant potential of the protein C system
required clarification of the causes in the addi-
tional research. Alterations in the protein C sys-
tem can be due to a deficiency of both the antico-
agulant itself and its cofactors — thrombomodu-
lin, free protein S. Coagulation factor V resistance
to protein C is the most clinically significant dis-
order causing a decrease in the anticoagulant
potential of this system. Among the acquired
causes of resistance to protein C, the most com-
mon is the presence in the blood plasma of anti-
bodies produced by the immune system against
the body’s own phospholipids of cell membranes
(so-called lupus anticoagulant, a marker of
antiphospholipid syndrome). The patient’s hemo-
stasis system examination revealed no signs of
antiphospholipid syndrome. The most important
congenital causes of resistance to protein C
include mutation of the coagulation factor V
(Leiden) gene, which is an established risk factor
for venous thromboembolic complications [18].
To exclude this type of hereditary thrombophilia,
it is necessary to study the genetic risk factors for
thrombophilia.

The complexity of this case was that the patient
was diagnosed with clinically obvious thrombo-
philia which manifested itself by pulmonary
thromboembolism and the right ventricular
thrombosis, during severe pneumonia, during the
period of its reversal and during the relief of sep-
sis, therefore it was necessary to provide appro-
priate anticoagulant therapy. At the same time, it
was necessary to take into account the risks of
bleeding. To assess the risk of venous thrombo-
embolic complications (VTEC), an adapted Rus-
sian version of the IMPROVE DD score was used,
and to assess the risk of bleeding, an adapted Rus-
sian version of the IMPROVE score [19] was used.
The risk of recurrent VTEC in the patient turned
out to be increased, amounting to >5 on the
IMPROVE DD (Table 4). When using the
IMPROVE score, no factors of increased risk of
bleeding were identified.
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Puc. 2. 9X0KapiMOrpaMMBbI OT 09.11.2022:

A — B BBIBOZIHOM OT/I€JI€ IIPABOTO JKEJIyJOUKA 107} CTBOPKAMU KJIAllaHa JIETOYHOU apTEPHH JIOIUPYETCS AOIOJTHUTEIBHOE
obpaszoBaHue cpeIHEH NHTEHCUBHOCTH, CBSAIBAHHOE C MEXKEJTYZI0UYKOBOH I1ePErOpOIKOH JITTMHHON HOXKKOH,
pasmepoMm 18x10 MM; B — kpaeBast GuioTHpyIOas 4actb 06pa3oBaHUsA Pa3MePOM 9X10 MM IIAPOBHUIHOHN (HOPMBI;

C — HUTEBH/IHOE MO/IBUKHOE 00Pa30BaHIe, CBSI3aHHOE ¢ (PIIOTUPYIOIIEH YacThi0 TPOMOa
Fig. 2. Echocardiograms from 09.11.2022:

A — in the left ventricular outflow tract, under the pulmonary valve leaflets, an additional formation of mean intensity
is localized, linked with the interventricular septum by a long peduncle, measuring 18x10 mm; B — marginal floating
part of the formation measuring 9x10 mm, spherical in shape; C — thread-like movable formation linked
with the floating part of a thrombus

JIOU PecIIUpaTOPHOH NHGMEKITUN U CEIICHCca KOaTyJI0-
matuel, CHIDKEHUEe AHTHKOATYJITHTHOTO IOTEHITU-
ayma cucrembl npotenHa C TpeGOBaJIO yTOUHEHUS
IIPUYNH B XOJIe JOTIOJTHUTEJIbHBIX UCCJIEI0BAHIHI.
K mapymenuam B cucteme nporernHa C MOXKeT IIpU-
BOAUTH NePUIHUT KaK CAMOTO AaHTHKOATYJISTHTA, TAaK U
ero Ko(akTopoB — TPOMOOMOY/IMHA, CBOOOHOTO
npotenHa S. Pe3ucteHTHOCTH K mpoTenHy C koary-
JIAITUOHHOTO hakTopa V sBjsieTcss HanboJsiee KIIMHU-
YeCcKH 3HAYMMBIM HapyIIEHUEM, BbI3BIBAIOIINM
CHIDKeHMe aHTHUKOATYJIAHTHOTO ITOTEHI[HAIa B 3TOH
cucreme. Cpeau NPUOOPETEHHBIX NPUUYUH pe3U-
CTEHTHOCTH K npoTenHy C Hambosee 4acTOU SIBIIs-
eTcs IPUCYTCTBUE B IIJIa3Me KPOBU aHTHUTEJ, BhIpa-
OaThIBaeMbIX MMMYHHOU CHCTEMOH IPOTHB CO00-
CTBEHHBIX (OCcONUINIOB KIETOUHBIX MeMOpaH
(Tfax Ha3bPIBAEMOrO BOJYAHOYHOTO aAHTHUKOATY-
JITHTa — Mapkepa aHTHGOCHOTHUIUTHOTO CHUH-
Ipoma). Y malMeHTKU 10 Pe3yJIbTaTaM HCCJIeI0Ba-
HUS CHCTEMBI reMOCTa3a He BBISBIEHO IIPHU3HAKOB
aaTudocoIUIUIHOTO cuHpoMa. K BakKHeUIIum
BPOXK/IEHHBIM ITPUYNHAM PE3UCTEHTHOCTH K IIPOTe-
nHy C OTHOCHUTCA MyTallus TeHa KOaryJIsAIMOHHOTO
daxropa V (Leiden), siBisroIascs yCTaHOBJIEHHBIM
(akTOopoM pHICKa BEHO3HBIX TPOMOOIMOOINUECKIX

Based on the standardized assessment of the risks
of thrombotic and thromboembolic complications,
taking into account the exclusion of high-risk factors
for bleeding in the patient, a decision was made to
continue anticoagulant therapy with a regimen
adjustment: enoxaparin was discontinued and a
direct oral anticoagulant, rivaroxaban was pre-
scribed at a dose of 20 mg per day.

During the treatment, positive clinical and labo-
ratory dynamics were noted: a decrease in body tem-
perature to subfebrility, in leukocytosis, in the con-
centration of C-reactive protein and procalcitonin
(Table 1).

During the control CT on November 23, 2022, a
positive dynamics in the course of bilateral septic
pneumonia in the stage of regression were revealed —
obliteration of small cavities of destruction, a signifi-
cant decrease in infiltrative changes. During the con-
trol EchoCG on November 27, 2022, no additional
formations in the RV were visualized; changes char-
acteristic of acute right heart failure were not
detected.

On November 29, 2022, the patient was dis-
charged from the hospital with clinical recovery and
transferred to be followed up in the outpatient set-
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Ta6una 3. [TokazaTesn CUCTEMBI FeMOCTa3a y NalUeHTKH 19 JIeT ¢ TsKeI0H THEBMOHHWEN, 0CJIOXKHUBILIEHCsT
TPOM6G03MGOJIMEN JIEFOUHOU apTEPUU U TPOMOO30M IOJIOCTH TPABOTO XKeJYA04YKa
Table 3. Hemostasis system parameters in a 19-year-old female patient with severe pneumonia complicated by pulmonary

thromboembolism and right ventricular thrombosis

PedepeHcHbI  Pe3ynbTaT Hcc/ieJ0BaHUA
Iloka3aTesib WHTepBaJ Ha 11.11.2022
Parameter Reference Test result
values as 0of 11.11.2022
[IpoTpoMOGUHOBOE BpeMsl CBEPThIBaHUS MJ1a3Mbl (C) 10.0-13.2 13.1
Prothrombin time (s)
MexiyHapojHOe HOpMaIM30BaHHOE OTHOLIEHHe (ef.) 0.90-1.20 1.19
International normalized ratio (units)
AKTUBUPOBaHHOE NMaplMajbHOE TPOMOOIJIACTUHOBOE BpeMs 23.0-33.0 37.3
CBepTHIBaHUs IJ1a3MBlI (C)
Activated partial thromboplastin time (s)
KoHueHTpanus ¢ubpuHoreHa B miaasme no Kiaycy (r/a) 2.0-4.0 4.3
Plasma fibrinogen concentration according to Claus (g/1)
TpoM6rHOBOE BpeMs CBEpPThIBAHUS MJIa3MBbl (C) 14.0-21.0 19.8
Thrombin clotting time of plasma (s)
Koarynsuuonnast aktuBHocTb pakrtopa VIII (%) 70.0-150.0 92.3
Coagulation activity of factor VIII (%)
KoarynsimoHHast akTUBHOCTB pakTopa IX (%) 70.0-120.0 111.4
Coagulation activity of factor IX (%)
Koary/isiiuoHHbIEe TeCThI Ha ONpe/ie/ieHue BOTYaHOYHOT0 OTpunaresbHbli  OTpULATENbHBINA
aHTHUKOAryJIAHTa Negative Negative
Coagulation tests for lupus anticoagulant
AxTtuBHOCTB aHTUTpOoM6UHA III (%) / Antithrombin III activity (%) 80.0-120.0 112.6
AHTUKOAry/JsIHTHBIM NOTeHLMaJl cucTeMbl npoTernHa C, 0.69-1.56 0.62
HOpMaJIM30BaHHOE OTHoOlIeHue (ex.)*
Anticoagulant potential of the protein C system, normalized ratio (units)*
AxTHBHOCTB IJ1a3MuHoreHa (%) / Plasminogen activity (%) 75.0-125.0 124.2
AxTtuBHOCTB dakTopa ¢poH Busnebpanga (%) 70.0-130.0 72.0
Von Willebrand factor activity (%)
Xlla-3aBucumblit dubpruHoau3 (MuH) / Xlla-dependent fibrinolysis (min)  4.0-10.0 9,0
Arperauusi TpoMGOIMTOB, UHAYLUPOBaHHas aapeHaanHoM (%) 61.0-81.0 61.0
Adrenaline-induced platelet aggregation (%)
Arperanuusa TpoM60LUTOB, UHAYLIUPOBaHHas afieHo3uHgudocdarom (%) 65.0-85.0 64.0
Adenosine diphosphate-induced platelet aggregation (%)
Arperauusit TpoMGOIMTOB, UHAYLUPOBaHHas pucToMUuLuHOM (%) 65.0-85.0 72.0

Ristomycin-induced platelet aggregation (%)

* AHTI/IKanyﬂﬂHTHbIﬁ NoTeHlHaJ/Jl CUCTEMbI IIPOTEHUHA C onpezeJsisJicd B TeCTe «IIPOTEHUH C io6an» - CKpUHHUHIOBOE HUCC/ieOBaHUE [IJiA

BbISIBJIEHHUsI U3MeHeHUH B cucTeMe npoTenHa C.

The anticoagulant potential of the protein C system was determined using a global test for detecting changes in the protein C system.

ocioxkHenny [18]. JIJisi MCKJIIOUEHHMs S5TOrO THIIA
HACJIEJICTBEHHON  TpoMOOQMINK  HEOOXOIHMO
HCC/Ie/IOBaHUE TeHEeTUYeCKUX (HaKTOpPOB pHCKA
TpoMbObIITHH.

CJI0KHOCTh JJAaHHOTO KJIMHUYECKOTO CJIydast
3aKJII0Yayiach B TOM, UTO y HAIlMEHTKH ObLIA JTha-
THOCTUPOBAaHA KJIMHUYECKHU sIBHASA TpoMOodmius,
MPOSBUBIIASACSA JIETOYHOH TPOMOOIMOOIEH |
TPOMOO30M IOJIOCTH MIPABOTO KETYA0UKa Ha GHoHE
TAKEJION IMHEBMOHUU, B IIepUoZie 0OpaTHOTO ee
Pa3BUTHSA U IPU KYIIUPOBAHUH CENITHYECKOTO IIPO-
Iecca, B CBSI3U C YeM OBbLIO HEOOXOAUMO MPOBeEIe-
HUe aZIeKBAaTHOU aHTUKOATY/IAHTHOH Tepanuu. [Ipu
9TOM HEOOXOJUMO OBLIO YIeCTh PUCKU KPOBOTeUe-

ting . The patient was recommended testing for poly-
morphic genetic markers of hemostasis system pro-
teins to exclude endogenous risk factors for throm-
botic and thromboembolic complications, and to be
followed up by a cardiologist to assess the outcomes
of acute right heart failure and determine further
management tactics. The patient was given recom-
mendations for secondary pharmacological preven-
tion of VTEC : 12 hours after stopping subcutaneous
administration of enoxaparin, start regular intake of
rivaroxaban — one 20 mg tablet once a day, which is
consistent with the experience of the drug use in clin-
ical trials on the effectiveness of VTEC prevention in
non-surgical patients [15, 20].
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Ta6mmua 4. OLeHKa pycKa BEHO3HBIX TPOM6G03MO0IMYECKUX OCJI0XKHEHUH Y alldeHTKH 19 JieT B epuo/| roCIUTaIN3aLUH B
MyJIbMOHOJIOTHYECKOM OT/IeJIEHUH 110 IOBOAY TSXKeJI0H MHEBMOHUH, OCJIOXKHUBIIENCS] TPOM603MO0JIMEH JIETOYHOM apTepun
Y TPOMOO30M MOJIOCTHU MPABOTO KeJNYA04Ka, o mkase IMPROVE DD

Table 4. Risk assessment of venous thromboembolic complications in a 19-year-old female patient during hospitalization

in the pulmonology department for severe pneumonia complicated by pulmonary thromboembolism and right ventricular

thrombosis, using the IMPROVEDD score

daxkTop pucKa

OueHkKa B 6a/iax*

Risk factor Score in points *
Tpom603 r1y60KUX BeH/TpoM603M60IIHS JIEFOUHOM apTepur B aHaMHe3e 3
Deep vein thrombosis/pulmonary thromboembolism in a history

YpoBeHnb D-iMepa = 2 pa3a BepxHel IpaHUlLbl HOPMbI 2
D-dimer level = 2 times the upper limit of the reference range

W3BecTHas TpoM6oduausa (aebunut nporerna C uau S, pakrop V (JleiijeH), Bo4aHOYHbBIN 0-2%*
AQHTHUKOATYJSHT)

Known thrombophilia (protein C or S deficiency, factor V (Leiden), lupus anticoagulant)

[lapes iy napajsny HWXKHUX KOHEYHOCTel / Paresis or paralysis of the lower extremities 0
3/10Ka4ecTBEHHOE HOBOOOpa3oBaHHe (KpoMe MeJlaHOMbI KOXKH) B JII060e BpeMs NocjaeHue 5 JeT 0
Malignant neoplasm (except skin melanoma) at any time in the last 5 years

[IpeGriBaHMe B OTAeeHUH (6J10Ke) HHTEHCHBHOM Tepanuu / Stay in the intensive care unit 0

[losiHast UMMOGUIM3aLUA 27 cyT (HaXOXK/JeHUE B KPOBATH WUJIM Ha CTYJIE C BBIXOOM B TyasieT Wiu 6e3 Hero) 0
Complete immobilization 27 days (staying in bed or on a chair with or without access to the toilet)

Bospact >60 set / Age >60 years
HUtoro / Total

*[Ipu cyMMe 6a/yIoB 22 PUCK BEHO3HBIX TPOMG0IMBOTNYECKUX OCT0XKHEHUH CYUTAETCS MTOBBIIIEHHBIM.
If the score is 22, the risk of venous thromboembolic complications is considered increased.
** OLleHKa TpebyeT 1006 CcIe[0BaHuUs B aMOYJIaTOPHBIX YCJIOBUSIX AJ1s1 UCKJIIOUEHHUsI BpOXKeHHOTo ledunurta npoternHa C, myrauuu ¢axkropa V

(Leiden).

The assessment requires additional examination in the outpatient settings to exclude congenital protein C deficiency and factor V (Leiden)

mutation.

HUU. /{1 OIEHKU pUCKa BEHO3HBIX TPOMO03MOO-
JINYECKUX OCJIOKHEHUH HCIIOJIb30BAIN aIalITUPO-
BAaHHYI0 BEPCHUI0 HA PYCCKOM f3BIKE IIKAJIbI
IMPROVE DD, a7151 O11eHKH pricKa KDOBOTEUYEHUH —
aJJalITHPOBAHHYIO0 BEPCHUI0 HA PYCCKOM SI3bIKE
mikansl IMPROVE [19]. Puck mOBTOPHBIX BEHO3-
HBIX TPOMOO3IMOOJTNUECKUX OCJIOKHEHUU y IMallu-
€HTKU 0Ka3aJICs MOBBIIIEHHBIM, COCTABHB I10 IITKaJIe
IMPROVE DD =5 6amn08 (Tab1. 4). [Ipu ucnoas3o-
BaHWU TporHocruyeckodl mkanasl IMPROVE He
OBLIO BBIABIEHO (DAKTOPOB IMOBBIIMIEHHOTO PHCKA
KPOBOTEUEHUH.

Ha ocHOBaHMM CTaHZAPTU3UPOBAHHOHN OIlEHKU
PHMCKOB TPOMOOTHYECKHX U TPOMOOSIMOOTHUECKUX
OCJIOXKHEHUH, C YYEeTOM WCKIIUYeHUs (GaKTOPOB
BBICOKOT'O PHCKA KPOBOTEUEHHH y MAIIUEHTKH OBLIIO
MPUHATO PeIleHHe O MPOMODKEHUU aHTUKOATy-
JITHTHOH Teparuyl ¢ KOppeKIuel pexruMa: mpekpa-
IIEHO [TPUMeHeHNe SHOK calapuHa U Ha3HAUeH M-
MOH OpaJIbHBIM aHTUKOATYJISTHT — pUBapokcabaH B
J103€ 20 MT B CYTKU.

Ha ¢one mpoBogmMoro JedeHusi oTMevasnach
MIOJIOJKUTEJIbHASL  KJIMHUKO-JIabopaTtopHas JIWHA-
MHKa: CHUKEHUE TEMIIEPATYPHOH peakIuu JI0 CyO-
(eOpUIbHBIX 3HAUYEHHH, YMEHbBIIEHUE JIEHKOIHU-
TO3a, CHIDKEHHe KOHIeHTpanuu C-peakTHBHOTO
Oeska U MMPOKaJIbIIUTOHNHA (CcM. TabJI. 1).

DISCUSSION

This case report presents the features of the
course of severe pneumonia complicated by right
ventricular thrombosis and bilateral PTE, the diffi-
culties of diagnosis and determination of treatment
tactics for this combined pathology. Among the risk
factors for the development of thrombotic and
thromboembolic complications, in addition to severe
respiratory failure, staying in a critical condition in
the intensive care unit, it is necessary to note the
combination of highly contagious pathogens of respi-
ratory infection present in the patient’s respiratory
tract: coronavirus SARS-CoV-2, bacterial pathogens
Staphylococcus aureus, Klebsiella spp.

Severe pneumonia associated with COVID-19,
bacterial infection and sepsis are assessed by experts
as independent risk factors for VTEC requiring mon-
itoring and correction of key indicators of coagulopa-
thy, primarily plasma concentration of D-dimers
[20—22]. The highest frequency of PTE is noted by
researchers in hospitalized patients with COVID-19,
with a pooled estimate of 32% (95% confidence inter-
val (CI) 25—40%), despite the conventional preven-
tive anticoagulant therapy with heparins [22, 23]. In
patients with community-acquired pneumonia, the
prevalence of VTEC in intensive care units reaches
cumulative rates of 10.7% (95% CI 9.0—12.6) in pre-
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IIpu nposegenuun koHTposabHOro KT-uccieno-
BaHUsA OT 23.11.2022 ObLIA BBISIBJIEHA TOJIOMKUTEb-
Has JUHAMUKA TeYeHUs IBYCTOPOHHEN CcenTude-
CKOU ITHEBMOHHUHU B CT/IMU 0OPATHOTO Pa3BUTHUS —
obJiuTepalis MeJIKUX T0JIOCTEN JIeCTPYKIIUY, 3Ha-
YUTEJIbHOE YMeHbIeHe NHPUIbTPATUBHBIX U3Me-
HeHui. [Tpu koHTpOIEHOM IX0KI-HCcmeq0BaHUYT OT
27.11.2022 JIOTIOJTHUTEIbHBIX 0O0pa3oBanuii B [DK He
BU3YIN3UPOBAIOCH; U3MEHEHUS, XapAKTEPHBIE JIJIs
OCTPOH TIPaBOXKEJTYJIOUYKOBOU CEPIEUHOUN HEJI0CTa-
TOYHOCTH, HE BBIABJISIIIUACS.

20.11.22 ManueHTKa OblIa BBIMTUCAHA U3 CTAIIHO-
Hapa ¢ KJIMHUYECKUM BBI3ZIOPOBJIEHUEM U IIEpeBe-
JleHa Ha aMOysaTOpHOe HabsozeHue. PekomMeHz0-
BAHO HCCJIEIOBAHME TOJMMOP(PHBIX T€HETUUECKIX
MapKepOB OEJTKOB CHCTEMBI TeMOCTa3a IS UCKIIIO-
YeHUs DHJIOTEHHBIX (AKTOPOB pHCKa TpoMbGOTHUUe-
CKHX U TPOMO0IMOOTNIECKUX OCI0KHEHUH, Ha0JTI0-
JleHUe KapAuoJiora JUIs OLIEHKU HCXOZIOB OCTPOH
MIPaBOXKEIYOYKOBON CEPIEYHON HEIOCTATOYHOCTH
U OIpeNiesieHUs] JaJbHEHIe TaKTUKU HaOJIIo/e-
Hus. IlanneHTKe TaHBI peKOMEH/IAuU 10 BTOPUY-
HOU (papMaKoJIorTHYecKo NPOPUIAKTHKE BEHO3-
HBIX TpOMO03MOOIMUYecKux ocaoxkHeHud (BTIO):
yepes 12 4 [IocJIe IpeKpalleHus I0JKOKHOTO BBe/ie-
HUS DHOKCANlapUHA HAuYaTh PETYJISAPHBIN MpHeM
puBapokcabaHa — ogHy TabJIeTKy 20 MT OJIMH Pa3 B
JIeHb, YTO COOTBETCTBYET ONIBITY IIPHUMEHEHUs IIpe-
mapara B KJIMHUYECKHUX UCCIeIOBAaHUAX 3 PEKTUB-
Hoctu mpodunaktuku BTIO y Hexupyprudeckux
00JIbHBIX [15, 20].

OBCYXKJIEHUE

B 1aHHOM KJIMHIYECKOM HaOJIIOZIEHUH ITPeJICTaB-
JIeHBI OCOOEHHOCTU TeUeHUs TsKeJIOH ITHEeBMOHUH,
OCJIOKHEHHOH TPOMOO30M IIOJIOCTH IIPABOTO KEJTy-
Jlouka U ABycroponHeit TAJIA, TpyAHOCTH AHArHO-
CTUKHU W OIIpe/ieJIeHUs] TAKTUKH JIEYeHUs IIPU 3TOH
coueTaHHOH nmarosiorun. Cpeau GpakTOpoOB pHcKa pas-
BUTUS TPOMOOTHYECKMX U TPOMOOIMOOTINUECKIX
OCJIOKHEHWH, IIOMUMO TSKEJI0H JbIXaTeJIbHOI HeI0-
CTaTOYHOCTH, NPeObIBAaHUA B KPUTHYECKOM COCTOSI-
HUU B PEAHUMAIIMOHHOM OT/AEJIEHUH, CJIeJIyeT OTMe-
TUTb COUETAHNE BHICOKOIIATOTEHHBIX HH(MEKITMOHHBIX
BO30y/IUTENIEN PECIUPATOPHON WH(MEKIINH, MIPUCYT-
CTBOBABIIUX B /IbIXaTeJTbHBIX IYyTAX MAIMEHTKU:
kopoHasupyca SARS-CoV-2, 6akTepruayibHbIX IaTO-
reHoB Staphylococcus aureus, Klebsiella spp.

Tsxesible TTHEBMOHHWH, AaCCOIIMMPOBAHHBIE C
COVID-19, GakreprasbHO WHGEKIUEH U CEICH-
COM, OILIEHMBAIOTCS SKCIEPTAMU KaK He3aBUCHMBIE
(akTOphl pHICKA BEHO3HBIX TPOMOOIMOOJIMUECKUX
OCJIO’KHEHUH, TPEOYIOIINX KOHTPOJISI U KOPPEKITUH
KJIIOUEBBIX IIOKaszaTesedl KoarysomaThu, Ipexxze

ventive anticoagulant-naive patients, and 6.4% (95%
CI 5.4—7.6) in thromboprophylaxis with anticoagu-
lants [24, 25]. Among the reasons limiting the effec-
tiveness of heparins in patients with severe pneumo-
nia associated with COVID-19 and sepsis, acute
coagulopathies associated with the “cytokine storm”,
with sepsis-induced apoptosis of neutrophilic leuko-
cytes with the release of neutrophil extracellular
traps have been intensively studied in recent years
[26—28]. These mechanisms are a manifestation of
the relationship between maladaptive immune
response and activation of reactions of hemocoagu-
lation in patients with severe respiratory infections,
which trigger widespread damage to the vascular
endothelium, capturing the microcirculatory bed,
impaired blood supply of the organs, thrombotic and
thromboembolic complications.

Despite the relatively low prevalence of right ven-
tricular thrombosis in patients with severe pneumo-
nia, this complication has a significant impact on the
risk of hospital and long-term mortality of patients,
requiring increased efficiency of diagnosis and treat-
ment, taking into account the risks of adverse effects
of therapy and comorbid factors [9—12]. It should be
noted that to date, conventional criteria for assessing
the risk of venous thromboembolic complications,
including PTE, venous thrombosis, depending on the
stratification of hospitalized non-surgical patients,
taking into account the pathogenetic features of
inflammation and the risk of acquired coagulopathy
in these conditions, which complicates the assess-
ment of the prognosis and feasibility of preventive
use of anticoagulants.

A special feature of this case report was the devel-
opment of pulmonary thromboembolism after the
reversal of sepsis symptoms with the effective etio-
tropic and pathogenetic therapy of pneumonia. At
the same time, the development of right ventricular
thrombosis was not accompanied by clinical, labora-
tory or electrocardiographic signs of myocarditis.
The patient had no signs of previous chronic circula-
tory diseases. In our opinion, one of the possible
causes of atypical conditions for the development of
thrombotic and thromboembolic complications may
be hereditary thrombophilia, which was preliminary
confirmed by identifying dysfunctions of the pro-
tein C system, in the absence of criteria for sepsis-
induced coagulopathy or disseminated intravascular
coagulation syndrome according to laboratory hemo-
stasis testing. In this case report, the tactic of diagno-
sis and treatment correction of thrombophilia asso-
ciated with the severe pneumonia and COVID-19 are
demonstrated and critically analyzed. The criterion
for the effective correction of manifesting thrombo-
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BCEro IJIa3MeHHOU KOHIIeHTpanuu D-uMepos [20—
22]. HauboJiee Bpicokas yacrtora TIAJIA ormeuaercsa
HCC/IeTIOBATEISIMHU Y TOCITUTATU3UPOBAHHBIX 0O0JIb-
HBIX ¢ HHQPEKITUOHHBIM 3aboeBanuemM COVID-19, ¢
00beTMHEHHON OIIEHKOU 32 % (95% JoBepHUTE -
HbIi uaTepBai (J{1) 25—40 %), HeCMOTps Ha IPOBe-
JleHue CTaH/JapTHOU NpOoQUIAKTUYECKONH aHTUKOA-
TYJITHTHOH Teparnuu remapuHamu [22, 23]. ¥ namu-
€HTOB ¢ BHEOOJIbHUYHOHN MTHEBMOHUEN pacrpocTpa-
HeHHOCTh BTOO gocTuraer B OTAeIeHUAX NHTEHCHUB-
HOU Tepanuy KyMyJISTHBHBIX IOKazaTesaed 10.7 %
(95% AU 9.0—12.6) y mMaIneHTOB, He MOJIyYaBIIUX
NpoUIaKTUUECKON aHTUKOATYJITHTHOU Tepanuu, u
6.4 % (95% AU 5.4—7.6) Ha HOHE AaHTUKOATYJISTHT-
HOH TpoMbonpodunaktuku [24, 25]. Cpexu npu-
YUH, OIPAaHUYUBAOIINX 3(PEKTUBHOCTD rellapuHOB
y GOJIBHBIX C TSXKEJTBIM TEYEHHEM ITHEBMOHUH, aCCO-
nuupoBanHol ¢ COVID-19, celicucoM, B OCIIEHHIE
TOJIbl MHTEHCHUBHO H3Y4YarOTCS OCTPbIe KOaryJsora-
THH, aCCONMUPOBAHHBIE C CHHAPOMOM «ITHTOKHWHO-
BOTO IITOpPMa», C CEICUC-UHYIIUPOBAHHBIM aIlOI-
TO30M HEUTPOQUIBHBIX JIEHKOIIUTOB C BBICBOOOMK-
JIeHuEM HeUTPOGHIHHBIX BHEKJIETOYHBIX JIOBYIIIEK
[26—28]. 9T MexaHU3MBI SABJISAIOTCA MPOSBIECHUEM
B3aUMOCBSI3U MEKY /1€3a/JAlITUBHBIMU PEAKITASIMH
MMMYHHOTO OTBETAa U aKTHUBAIlMEN reMOKOATyJIAIH-
OHHBIX PeaKIUi y OOJIBHBIX C TXKEJIBIMH PeCIupa-
TOPHBIMH HHQPEKIUAMU, KOTOPble HWHHUIIMHUPYIOT
pacrpocTpaHeHHOE TOBPEXKAEHUE DH/IOTEIHUSA COCY-
JIOB, 3axBaTbhIBasg MUKPOIIUPKYJISATOPHOE PYCIIO,
HapyIIeHUsI KPOBOCHAOKEHUSI OPTaHOB, TPOMOOTH-
YecKre U TPOMO0IMOOTNYECKHE OCIOKHEHHU .

HecMoTpss Ha OTHOCUTENBHO  HEBBICOKYIO
YacToTy TpoM003a IMOJIOCTU MPABOTO KEJIyA0UKa Y
MaIEeHTOB C TSKeJIOH NHEBMOHUEH, 3TO OC/IOXKHEe-
HUe OKa3blBaeT 3HAUHUTEJIbHOE BJIHSHUE HA PUCK
TOCIIUTAJILHOA U OTJAJIEHHOH JIETAJIBHOCTH OOJIb-
HbBIX, TpeOys MOBBIIIEHUA 3(PPEKTUBHOCTH pacIo-
3HABAHUA U JIEUEHUs], C YIETOM PHUCKOB HeXKesa-
TeJIbHBIX 3P (PEKTOB TEpaTuy U KOMOPOUAHBIX haK-
TopoB [9—12]. HeoOX0AWMO OTMETUTH, YTO IO
HACTOSAIIEr0 BpeMeHU He pa3paboTaHbl 00IIenpu-
HATHIE KPUTEPUH OLIEHKH PUCKA BEHO3HBIX TPOMOO-
5MOOJIMYECKUX OCJIOKHEHHH, B ToM uucie TAJIA,
BEHO3HOTO0 TpoM603a, B 3aBUCUMOCTH OT CTPATUDHU-
IUPOBAHHOM KaTETOPUU TOCIUTATIU3UPOBAHHBIX
HEXUPYPTIUYECKUX OOJBHBIX, C yUIETOM IaTOT€HETH-
YeCcKUX 0COOEHHOCTEH BOCIIAJIEHUsI U PUCKa IPUO06-
PETEHHOHM KOAaryJIONMaTUHW IPH 3TUX COCTOSTHUSX,
YTO 3aTPY/IHSET OIEHKY IIPOTHO3a U IeJiecoobpas-
HOCTH NMPO(PUTAKTAUECKOTO TPUMEHEHHS aHTUKOA-
TYJISTHTOB.

OcobEeHHOCTHIO JAaHHOIO KJIMHHUYECKOro HabJIio-
JIEHUsT SIBUJIOCh Pa3BUTHE TPOMOO3IMOOJIMH JIerou-

philia was, in addition to positive clinical and echo-
cardiographic dynamics, a significant decrease in the
plasma concentration of D-dimers during etiotropic
and adjuvant therapy, including anticoagulants.

CONCLUSION

Severe pneumonia remains a difficult disease to
treat, due to difficulties in timely diagnosis and ther-
apeutic decision, and complications that often
require a multidisciplinary approach. Thrombotic
and thromboembolic cardiovascular complications
of pneumonia often lead to the development of life-
threatening conditions, their frequency increases in
severe forms of respiratory infection.

Right ventricular thrombosis is often associated
with pulmonary thromboembolism, acute right heart
failure, and increased risks of mortality. Severe viral
and bacterial infections have been described as etio-
logic factors for this rare thrombotic event.

Timely diagnosis and effective treatment of intra-
cardiac thrombosis in individual clinical cases of
severe pneumonia can prevent the development of
irreversible cardiovascular consequences and reduce
the risk of fatal outcome.
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HOH apTepuu B IepUOJ] IOCJIE KYIUPOBAHUA CHUM-
IITOMOB ceTicuca, Ha ¢poHe 3PHEKTUBHON STHOTPOTI-
HOW U IIaTOTE€HETHYECKOU Tepamuyd ITHEBMOHHUH.
ITpu sToM pa3BuTHE TpPOMOO3a IOJIOCTH IIPABOTO
JKeJIyJIOUKa He COMPOBOXKIAIOCh KINHUYECKUMU,
J1abOpaTOpPHBIMKM WM  3JeKTpokapauorpadbuye-
CKAMH CHUMIITOMaMH MUOKapAuTa. Y NaIlUeHTKU
OTCYTCTBOBQJIM CHMIITOMBI ITPEZIIIECTBOBABIIINX XPO-
HUYECKHX 3a00JIeBaHUU CHCTEMbI KpOBOOOpare-
HuA. OZHOU U3 BO3MOKHBIX IIPUYHH HETHITUIHBIX
YCJIOBUU Pa3BUTHS TPOMOOTHUYECKUX U TPOMOOIM-
OOJIMYECKHX OCJIOKHEHUH MOKET OBITh, II0 HAIIIEMY
MHEHHIO, HACJIEZICTBEHHO O0YCJIOBJIEHHAsA TPOMOO-
unug, UYTO MOJMYYHUIIO TIPeBAPUTENIBHOE IIOJ-
TBEPIK/IEHUE [IPU BbISIBJIEHUU HAPYIIeHUH BYHKITH-
OHHUPOBAHUA CUCTEMBI TpoTenHa C, IPHU OTCYTCTBUU
KPHUTEPHUEB CEICUC-MHAYIIMPOBAHHON KOAaryJIoma-
TUU WU CUHPOMA JINCCEMUHHUPOBAHHOTO BHYTPH-
COCY/IMCTOTO CBEPTHIBAHUA KPOBU 110 IAHHBIM J1ab0-
PaTOPHBIX HCCIETOBAHUN CHCTEMBI TeMOCTa3a.
B HacrosileM KJIMHUYECKOM HaOJIIOZEHUH MpOojie-
MOHCTPUPOBaHa ¥ IO[BEPTHYTa KDUTUIECKOMY aHa-
JIN3Y TAKTUKA TUATHOCTHUKHU U KOPPEKIIMH aCCOIUU-
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poBaHHOU ¢ TspKenod mHeBMOHHer u COVID-19
TpoMbodranu. Kpurepuem 3(pheKkTHBHONU KOPpPEK-
MY MaHUQPECTHOH TPOMOODHIINY ABUIIOCH, TIOMHIMO
MIOJIO’KUTEJIBHOM KJIMHUYeCKOU U 9XoKapauorpadu-
YecKO! NUHAMUKU, 3HAUUTEJIbHOE CHIDKEHHE KOH-
neHTpanuu D-iumMepoB B IU1a3Me KpoBH Ha (oHe
STUOTPONHON U aJ/bIOBAHTHOU Tepaluy, BKJIIOYaB-
el aHTUKOATYJISTHTHI.

3AK/IOYEHUE

Tsxesass THEBMOHUS OCTAeTCS CJIOMKHBIM IS
JiedeHus1 3a060J1eBaHUEM, UTO 00YCIIOBJIEHO TPYIHO-
CTAMHU CBOEBPEMEHHOM /JIMATHOCTUKU U JIEUEHUS U
OCJIOXKHEHUSAMU, YaCTO TPeOYIOIIMMU MYJIbTUUC-
[UIUIMHAPHOTO 110/1X0/1a. TPOMOOTHUECKHE U TPOM-
605MO0IHUeCKHEe CEP/IEYHO-COCY/IUCTHIE OCJIOJKHE-
HUSI TTHEBMOHHUM HEPEJKO MHPUBOJAAT K Pa3BUTHIO
JKU3HEYTPOKAIOIIUX COCTOSTHUM, 4aCTOTa UX BO3pac-
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PHCKU JIETAJIBHOTO UCXO/1A.

KoH}IMKT HHTEPECOB. ABTOPHI 3aBJISIOT 00
OTCYTCTBUHU KOH(JIMKTA HHTEPECOB.

REFERENCES

1. Kollias A., Kyriakoulis K.G., Lagou S. et al. Venous
thromboembolism in COVID-19: A systematic review
and meta-analysis. Vasc. Med. 2021;26(4):415-425.
DOI: 10.1177/1358863X21995566.

2. Malas M.B., Naazie I.N., Elsayed N. et al. Thromboem-
bolism risk of COVID-19 is high and associated with a
higher risk of mortality: A systematic review and meta-
analysis. eClinicalMedicine. 2020;29:100639. DOI:
10.1016/j.eclinm.2020.100639.

3. Zuin M., Barco S., Giannakoulas G. et al. Risk of venous
thromboembolic events after COVID-19 infection:
a systematic review and meta-analysis. J. Thromb.
Thrombolysis. 2023;55(3):490-498. DOI: 10.1007/
$11239-022-02766-7.

4. Boyd S., Sheng Loh K., Lynch J. et al. The incidence
of venous thromboembolism in critically ill patients
with SARS-CoV-2 infection compared with critically
ill influenza and community-acquired pneumonia
patients: A retrospective chart review. Med. Sci (Basel).
2022;10(2):30. DOI: 10.3390/medsci10020030.

5. Pisani M., Orsi F.A., Annichino-Bizzacchi J.M. et al.
Venous thromboembolism in critically ill patients
with pneumonia in the pre-COVID-19 era: Data from
a large public database. Res. Pract. Thromb. Haemost.
2022;6(7):e12816. DOI: 10.1002/rth2.12816.

6. Corrales-Medina V.F., Musher D.M., Wells G.A. et al.
Cardiac complications in patients with community-
acquired pneumonia: incidence, timing, risk factors,
and association with short-term mortality. Circula-
tion. 2012;125(6):773-781. DOI: 10.1161/CIRCULA-
TIONAHA.111.040766.

7. Pieralli F., Vannucchi V., Nozzoli C. et al; FADOI-
ICECAP Study Group. Acute cardiovascular events in
patients with community acquired pneumonia: results
from the observational prospective FADOI-ICECAP
study. BMC Infect. Dis. 2021;21(1):116. DOI: 10.1186/
$12879-021-05781-w.

8. Clayton T.C., Gaskin M., Meade T.W. Recent respira-
tory infection and risk of venous thromboembolism:

158

Journal homepage: http://jsms.ngmu.ru



Malchenko T.D. et al. / Journal of Siberian Medical Sciences Vol. 8, No. 4 (2024)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

case-control study through a general practice data-
base // Int. J. Epidemiol. 2011;40(3):819-827. DOI:
10.1093/ije/dyro12.

Venkata C., Aruchamy S., Kasal J. Acute right ven-
tricular dysfunction in a critically ill patient with
COVID-19 // CASE (Phila). 2020;4(6):474-476. DOI:
10.1016/j.case.2020.08.007.

Huang Y., Li L.C., Li Y.X. et al. Development and vali-
dation of a risk model for intracardiac thrombosis in
patients with dilated cardiomyopathy: a retrospec-
tive study // Sci. Rep. 2024;14(1):1431. DOI: 10.1038/
$41598-024-51745-W.

Gaspar V., Silva B., Ambrioso I. et al. Right ventricle
thrombus in a massive pulmonary embolism COVID-19
patient // Cureus. 2023;15(8):e43937. DOI: 10.7759/
cureus.43937.

Mitsis A., Alexi A., Constantinides T. et al. A case of
right ventricular thrombus in a patient with recent
COVID-19 infection // Cureus. 2022;14(5):e25150.
DOI: 10.7759/cureus.25150.

Pynuos B.A., Kyna6yxoB B.B. Cemncrc-3: 0OHOBIEHHBIE
KJIIOUEBbIE ITOJIOJKEHUs, MOTEHIIMATbHbBIE MTPOOIEMbI
U TaybHEeNIe mpakTuyeckue maru // BecTHUK aHe-
CTE3WOJIOTUM W peaHuManuu. 2016;13(4):4-11. DOI:
10.21292/2078-5658-2016-13-4-4-11.

Asnees C.H., Beno6opoymoB B.B., Besonepkos-
ckuit B.3. u ap. Tsokenas BHeOOJbHUYHAS TTHEBMO-
HUA y B3pocibix. KnmnmHnveckue pexomennanuu desie-
panuy aHeCcTe3WOJIOTOB U peaHnMaTosoros Poccun //
AmecTe3VOJIOTUS W PEaHUMATOJIOTHA. 2022;1:6-35.
DOI: 10.17116/anaesthesiology20220116.

fBenoB U.C. AHTHKOATyJIAHTHAs Tepanus B mpodu-
JIAKTHKE U JICYEHUH BEHO3HBIX TPOMOOIMOOTMUECKUX
ocsiokHeHu# // ®ebosorus. 2010;4(4):4-14.
PybpuxaTop KJIMHHUYECKUX peKoMeHjanui. ®iebur
1 TpoMO0GIEOUT TOBEPXHOCTHBIX COCYZIOB. 2021 TOJI.
URL:  https://cr.minzdrav.gov.ru/recomend/668_1
(mata obpareHusi: 07.07.2024).

Baciok 10.A., Koneesa M.B., KopueeBa O.H. u ap.
PekoMeHZAIINU TI0 KOJIMUECTBEHHOH OIleHKE CTPYK-
Typsl U GYHKIIUU KaMep cepaua // Poccuiickuii kap-
JIMOJIOTUYECKUH KypHAIL. 2012;3(95):1-28.
CenmuepcroB E.H., JlobacroB K.B., Mmoxun E.A.
u ap. [IpodunakTrka, TUarHOCTHKA U JIEUeHHE TPOM-
603a TyIy0OKUX BeH. PeKOMeH/IaIlil POCCUNCKUX IKC-
neptoB // ®nebonorus. 2023;17(3):152-296. DOI:
10.17116/flebo202317031152.

Asenos U.C., Ipankuna O.M. COVID-19: cocros-
HHe CHCTEMBI reMocTa3a M 0COOEHHOCTH aHTUTPOM-
b6oruueckorl Tepanuu // KapamoBackyssipHas Tepa-
muss u npoduWIaKTHKa. 2020;19(3);310-318. DOI:
10.15829/1728-8800-2020-2571.

Mazzolai L., Ageno W., Alatri A. et al. Second consensus
document on diagnosis and management of acute deep
vein thrombosis: updated document elaborated by the
ESC Working Group on aorta and peripheral vascular dis-
eases and the ESC Working Group on pulmonary circula-
tion and right ventricular function // Eur. J. Prev. Cardiol.
2022;29(8):1248-1263. DOI: 10.1093/eurjpc/zwabo88.
Tanctan I'.M. Koarynomatussi mpu COVID-19 //
IIynpmoHOIOTHIA. 2020;30(5):645-657. DOLI:
10.18093/0869-0189-2020-30-5-645-657.

Henrina J., Santosa Putra I.C., Cahyadi I. et al. Clini-
cal characteristics and outcomes of venous thrombo-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

case-control study through a general practice database.
Int. J. Epidemiol. 2011;40(3):819-827. DOI: 10.1093/
ije/dyroi2.

. Venkata C., Aruchamy S., Kasal J. Acute right ventricu-

lar dysfunction in a critically ill patient with COVID-
19. CASE (Phila). 2020;4(6):474-476. DOI: 10.1016/j.
case.2020.08.007.

Huang Y., Li L.C., Li Y.X. et al. Development and vali-
dation of a risk model for intracardiac thrombosis in
patients with dilated cardiomyopathy: a retrospec-
tive study. Sci. Rep. 2024;14(1):1431. DOI: 10.1038/
$41598-024-51745-w.

Gaspar V., Silva B., Ambrioso I. et al. Right ventricle
thrombus in a massive pulmonary embolism COVID-
19 patient. Cureus. 2023;15(8):e43937. DOI: 10.7759/
cureus.43937.

Mitsis A., Alexi A., Constantinides T. et al. A case of
right ventricular thrombus in a patient with recent
COVID-19 infection. Cureus. 2022;14(5):e25150. DOI:
10.7759/cureus.25150.

Rudnov V.A., Kulabukhov V.V. Sepsis-3: Updated
main definitions, potential problems and next practical
steps. Messenger of Anesthesiology and Resuscitation.
2016;13(4):4-11. DOI: 10.21292/2078-5658-2016-13-
4-4-11. (In Russ.)

Avdeev S.N., Beloborodov V.B., Belotserkovskiy B.Z. et
al. Severe community-acquired pneumonia in adults.
Clinical recommendations from Russian Federation
of Anaesthesiologists and Reanimatologists. Rus-
sian Journal of Anesthesiology and Reanimatology.
2022;1:6-35. DOI: 10.17116/anaesthesiology20220116.
(In Russ.)

Yavelov 1.S. Anticoagulant therapy for the prevention
and treatment of venous thromboembolism. Journal of
Venous Disorders. 2010;4(4):4-14. (In Russ.)

Clinical Guidelines Rubricator. Phlebitis and throm-
bophlebitis of superficial vessels. 2021. URL: https://
cr.minzdrav.gov.ru/recomend/668_1 (accessed:
07.07.2024).

Vasyuk Yu.A., Kopeeva M.V., Korneeva O.N. et al. Rec-
ommendations for quantitative assessment of cardiac
chamber structure and function. Russian Journal of
Cardiology. 2012;3(95):1-28. (In Russ.)

Seliverstov E.I., Lobastov K.V., Ilyukhin E.A. et al.
Prevention, diagnostics and treatment of deep vein
thrombosis. Russian experts consensus. Journal of
Venous Disorders. 2023;17(3):152-296. DOI: 10.17116/
flebo202317031152. (In Russ.)

Yavelov L.S., Drapkina O.M. COVID-19: hemostatic
parameters and specifics of antithrombotic treat-
ment. Cardiovascular Therapy and Prevention.
2020;19(3);310-318. DOI:10.15829/1728-8800-2020-
2571. (In Russ.)

Mazzolai L., Ageno W., Alatri A. et al. Second consensus
document on diagnosis and management of acute deep
vein thrombosis: updated document elaborated by the
ESC Working Group on aorta and peripheral vascular
diseases and the ESC Working Group on pulmonary
circulation and right ventricular function. Eur. J. Prev.
Cardiol. 2022;29(8):1248-1263. DOI: 10.1093/eurjpc/
zwab088.

Galstyan G.M. Coagulopathy in COVID-19.
Pul’'monologiya. 2020;30(5):645-657. DOLI:
10.18093/0869-0189-2020-30-5-645-657. (In Russ.)

Journal homepage: http://jsms.ngmu.ru

159



Manvuenko T.J]. u dp. / Journal of Siberian Medical Sciences T. 8, N 4 (2024)

embolism in patients hospitalized for COVID-19: Sys-
tematic review and meta-analysis // Throm. Update.
2021;2:100037. DOI: 10.1016/j.tru.2021.100037.

23. Wang J., Doran J. The many faces of cytokine release
syndrome-related coagulopathy // Clin. Hematol. Int.
2021;3(1):3-12. DOI: 10.2991/chi.k.210117.001.

24.Kambas K., Mitroulis I., Apostolidou E. et al. Auto-
phagy mediates the delivery of thrombogenic tissue
factor to neutrophil extracellular traps in human sep-
sis // PLoS One. 2012;7(9):e45427. DOI: 10.1371/jour-
nal.pone.0045427.

25. Yipp B.G., Kubes P. NETosis: how vital is it // Blood.
2013;122(16):2784-2794. DOI: 10.1182/blood-2013-
04-457671.

CBEJAEHUNA Ob ABTOPAX

Manbuenko Tarbana /IMmurpueBHa — KaHj. Meg.
HayK, JOLEHT Kadeapbl MyJbMOHOJIOTUHA U (TH3HA-
TPUH C KypCOM JIONOJHUTEIBHOTO NPO(eECCHOHAIb-
Horo obpaszoBanus ®I'BOY BO «Aurratickuii rocymap-
CTBEHHBI MEIUIMHCKUN yHUBepcUTeT» MUH3/IpaBa
Poccuu, bapnays, Poccuss. ORCID: 0000-0002-1706-
302X,

IMeiimax Upuna fIkoBJIeBHA — JI-p Me/l. HayK, JIOIEHT,
3aBeJlyIONUA Kadeapod MyJbMOHOJIOTHH U (TH3HA-
TPUH C KypCOM JIOMOJTHUTEIBHOTO MPO(eECCHOHAIb-
Horo obpazoBanus ®I'BOY BO «Asrraiickuii rocyaap-
CTBEHHBIH MeIUIIMHCKUN yHUBepcuTeT» Mun3zzapasa
Poccuu, Bapuays, Poccus. ORCID: 0000-0002-9978-
5156.

Boraues /Imurpuii EBreHpeBHY — accUCTeHT Kade-
JIPBI ITyJIbMOHOJIOTHH ¥ (PTU3UATPUU C KyPCOM [OTIOJI-
HUTEJIBHOTO  TPO(ECCHOHAIIBHOTO  00pa3oBaHUs
®I'BOY BO «AjTalicKuil rocy/1apCTBEHHBIA MEUIIITH-
ckuil yHuBepcuTeT» Munzzapasa Poccun, Baprayi,
Poccusa. ORCID: 0000-0001-6906-0069.

KopuuioBa TarbsiHa AJIeKCaHJAPOBHA — 3aBeJyiO-
IUH ITyJIBMOHOJIOTUYECKUM oteneHneM N2 2 KITBY3
«Toponckas 6oipHUIA NO 5, 1. BapHaysn», BapHay,
Poccus.

Ieiimax Muxani EBreHbeBUY — KIMHUYECKUH Op/Iu-
HaTop Kade/pbl IyJbMOHOJOTUH U (HTU3UATPUH C
KYPCOM JIOTIOJTHUTETHHOTO PO eCCHOHATBHOTO 00pa-
3oBaHusA ®I'BOY BO «Asraiickuil rocyapcTBeHHBIN
MeJIUIIUHCKUEH yHUBepcuTeT» MwuH3/ApaBa Poccuw,
Bapnays, Poccus. ORCID: 0000-0002-7442-9729.

22, Henrina J., Santosa Putra I.C., Cahyadi I. et al. Clini-
cal characteristics and outcomes of venous throm-
boembolism in patients hospitalized for COVID-19:
Systematic review and meta-analysis. Throm. Update.
2021;2:100037. DOI: 10.1016/j.tru.2021.100037.

23. Wang J., Doran J. The many faces of cytokine release
syndrome-related coagulopathy. Clin. Hematol. Int.
2021;3(1):3-12. DOI: 10.2991/chi.k.210117.001.

24. Kambas K., Mitroulis I., Apostolidou E. et al. Autoph-
agy mediates the delivery of thrombogenic tissue fac-
tor to neutrophil extracellular traps in human sepsis.
PLoS One. 2012;7(9):e45427. DOI: 10.1371/journal.
pone.oo45427.

25.Yipp B.G., Kubes P. NETosis: how vital is it? Blood.
2013;122(16):2784-2794. DOI: 10.1182/blood-2013-
04-457671.

ABOUT THE AUTHORS

Tatyana D. Malchenko — Cand. Sci. (Med.), Associate
Professor, Department of Pulmonology and Phthisi-
ology with a Course of Advanced Professional Educa-
tion, Altai State Medical University, Barnaul, Russia.
ORCID: 0000-0002-1706-302X.

Irina Ya. Tseimakh — Dr. Sci. (Med.), Associate Profes-
sor, Head, Department of Pulmonology and Phthisi-
ology with a Course of Advanced Professional Educa-
tion, Altai State Medical University, Barnaul, Russia.
ORCID: 0000-0002-9978-5156.

Dmitriy E. Bogachev — Assistant Professor, Depart-
ment of Pulmonology and Phthisiology with a Course
of Advanced Professional Education, Altai State Medi-
cal University, Barnaul, Russia. ORCID: 0000-0001-
6906-0069.

Tatyana A. Kornilova — Head, Pulmonology Depart-
ment No. 2, City Hospital No. 5, Barnaul, Russia.

Mikhail E. Tseimakh — Clinical Resident, Department
of Pulmonology and Phthisiology with a Course of
Advanced Professional Education, Altai State Medi-
cal University, Barnaul, Russia. ORCID: 0000-0002-
7442-9729.

160



