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Pe3rome

Benosusiii TpoM609M0b0si3M (BTI) siBJIsieTcs: TpeTheil 110 yacToTe MPUYUHOU CMEPTU OT CepIeYHO0-Co-
CyAUCTBIX 3a00JieBaHU IToc/Ie MH(papKTa MUOKap/ia U UHCYJIBTA, HO sSIBJsIeTCsl HauboJiee IpesoTBpaTUMON
NIpUYUHOH JieTaabHOCTU. BT pacnpocTpaneH v NOTeHINAIbHO OIlaceH JJjIsl )KU3HU 00JIbHBIX, KOTOPBbIE I10-
CTYIIUJIU B OT/ieJIeHUsI peaHUMalllH, Jake HECMOTPs Ha IPO(MUIAKTUUYEeCKUEe MePOTIPUATHUS.

Iless 0630pa: 000CHOBaHKE HEOOXOAMMOCTH IIPOBEIEHUS TPO(PUIIAKTUYECKUX MEPOTIPUSATUI BEHO3-
HOro TPoM603MO0/IM3Ma y AIMEeHTOB, HAaXOASAINXCS B peaHUMAaI[MOHHbBIX OTIe/IeHUX.

13 6os1ee 300 mepBUYHO OTOOPAHHBIX MUCTOUHUKOB JINTEPATYPhI Pa3/IMUYHbIX 0a3 gaHHbIX (Scopus, Web
of science, PIHII u ap.) 1715 aHa/iuaa BeIOpaau 99 HCTOYHUKOB, U3 HUX — 69, OITyOJINKOBAaHHBIX B TeUeHUe
MIOCJIeHUX ITATH J1eT (2015-2020 rr.). KpurepreM UCK/IIOUEHUsI KCTOUHUKOB CJIYKU/IN MaJjiasi UH(OPMaTUB-
HOCTbB M yCTapeBIllie JaHHbIe.

B 0630pe paccMmoTpesnu 3HaUUMOCTh BTJ, pakTophl prcka ero pa3BUTHsi, BEIOOP U 00beM Ipoduiiak-
TUYECKUX MEPOIIPUATUI B 3aBUCUMOCTHU OT PUCKA TPOMOO30B U KPOBOTEUEHN s, BeJleHue MTallieHTOB B pas-
JINYHBIX KIIMHUYECKUX CUTYalUsAX (IPX CHIYKEHUH (PYHKIIUY I0Y€eK, TPOMOOLUTOIIEHNHY, FelapUH-UH YN -
PpOBaHHOU TPOMOOLIUTOIIEHNH, HAPYIIIEHUH (DYHKIUY [leYeHU), TOKa3aHus K yCTaHOBKe KaBa-(UILTPOB.

Ho B MupoBOIii iuTeparype IoKa HET KOHCEHCYCa B OTHOIIIEHUH paccMaTpuBaeMoro BOIIpoca, OCHOBAH-
HOI'0 Ha MeTaHaIn3ax Ui 00JIbIINX PAHJOMU3UPOBAaHHBIX HCCIef0BaHusIX. Takske, He JOCTUTHYTO COLIacue
B OTHOIIIEHUU UCI0Jb30BAHMUSI MEXaHNYECKON 1 KOMOMHUPOBAaHHOU NPO(MUIAKTUKN BEHO3HBIX TPOMOO-
30B/TAJIA, UCIIOIb30BaHUS YIBTPA3BYKOBOTO UCCIEN0BAHUS JJIs1 BbISABJIEHUSI 0€CCUMIITOMHBIX TPOMOO30B.
He cyiiecTByeT HU OJHOT'O UCCJIeJOBAHUSI OLleHKU 9(ppeKTUBHOCTU U 6€30I1acHOCTH (hapMaKoJIOTUIeCKON
npodunakTuky BT y manueHToB ¢ BIpa)keHHOH Te4eHOYHON HeJ0CTaTOYHOCTHIO.

B 0030pe 0TMeTHIIH, YTO BCe MAlleHTh], TOCIUTAIN3MPOBaHHbIE B OT/IeJIeHNsI peaHUMAal UMEIOT BbI-
cokuil puck passutus BTI. O6beM popuIakTUIeCKUX MEPONIPUATUN 3aBUCUT He TOJIBKO OT JaHHOTO
PHCKa, HO ¥ OT pPUCKa pa3BUTHs KPOBOTeYeHN . B KauecTBe aHTUKOAry/IAHTA JOJHKHBI UCII0JIb30BaThCA Te-
[IapUHBI, CPeA KOTOPBIX IPEeANIOYTEHNE OTAAETCsI HU3KOMOJIEKYISIPHBIM rerlapuHaM. BeI6op 1036l 60/1b-
LIMHCTBA FeIapUHOB 3aBUCUT OT (DYHKIIMU IT04eK. [Ipy BBICOKOM pUCKe KPOBOTEUeHHUsI IPUMEHSIOTCS Me-
XaHHUYeCKUe CpeicTBa IPOPUIaKTUKY.
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Summary

Venous thromboembolism (VTE) is the third most frequent cause of death from cardiovascular diseases
after myocardial infarction and stroke and the most preventable cause of mortality. VTE is common and po-
tentially life-threatening in patients admitted to ICU, even in spite of preventive care.

The purpose of the review is to justify the necessity of preventive care for venous thromboembolism in
ICU patients.

From over 300 initially selected sources of literature databases (Scopus, Web of science, RSCI, etc.), 99
sources were chosen including 69 that were published during the last five years (2015-2020). The exclusion
criteria included data of low informative value or disproven data.

The review discusses VTE relevance, risk factors for its development, selection and scope of preventive care
depending on the risk of thrombosis and hemorrhage, patient management in different clinical settings (im-
paired renal function, thrombocytopenia, heparin-induced thrombocytopenia, liver dysfunction, indications
for installation of vena cava filter).

In the world literature, however, there is yet no consensus on the matter under discussion that would have
been based on meta-analyses or large randomized studies. No agreement has been reached either in respect
of use of mechanical and combined prophylaxis of venous thromboses/PATE, application of ultrasound to de-
tect asymptomatic thromboses. There are no studies on efficacy and safety of pharmacological prophylaxis of
VTE in patients with significant hepatic impairment.

The review describes that all patients admitted in ICU feature a high risk of VTE development. The scope
of preventive care depends not only on VTE risk but also on the risk of a hemorrhage. To prevent the latter,
low-molecular weight heparins should be used. For most cases, the choice of heparine dose depends on renal

function. When there is a high risk of hemorrhage, mechanical preventive aids are applied.

Keywords: venous thromboembolism; prophylaxis; intensive care unit
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BBenenue

BeHo3sHbIl TpoMO03MboH3M (BTI) BRJIIOUA-
eT TpoM003 WIYOOKUX BeH HUKHUX M BEPXHUX
KoHeuHocTed, Taza (TI'B) m TpombGoamboIUIO
geroaHou aprepuu (TIJIA). BTO MoskeT pa3BUTH-
cs1 y 1000ro YeJ0BeKa U ObITh IPUYUHON TsIIKe-
JI0¥ 00JIe3HH, MHBAJIUIHOCTH U maske rudesnu. Ox
SIBJISIETCS TPEThEH M0 YacToTe MPUUYUHOU CMEpPTHU
OT CepAeYHO-COCYIUCTBhIX 3a00JIEBAHUI IOCIIE
nH(papKTa MUOKapAa U UHCYJIBTa, HO IIPU 3TOM —
Hau0OoJIee PeIOTBPATUMON ITPUYMHON JIeTaIbHO-
ctu [1]. I[To JaHHBIM MHOTHUX MCCJIEJJOBAHUU eKe-
rofgHble oKasaresu pa3sutud TAJIA BappupyIOT OT
39 no 115 ciyyaes Ha 100 000 HacesneHnus, a TIB —
ot 53 1o 62 Ha 100 000 HacesieHusd [2, 3] 1 JaHHbIE
IoKa3aTeJ/Ii UMeeT TeHIEeHIIMIO K POCTYy C Tede-
HUeM BpeMeHH (3, 4]. Ot BT 3a rox morubaet ot
60 000 mo 100 000 amepukraHueB [1]. B mectu
EBpomneiickux cTpaHax C OOIIUM HaceJIeHHeM
454,4 musInoHa 4eJjioBek 6osiee 370 000 cmepTei
B 2004 roxy 6n11m cBsidaHbl ¢ BTI [5]. B Teuenue
MepBOro Mecslia mocje auarHoctuku BTO or
TIJIA morudaet ot 10 10 30% yesioBek [5]. Buesan-
Hasgi CMePTh SIBJSIETCA NEPBbIM KJIUHUUYECKUM
NPOsIBJIEHNEM JIETOUYHON 9MOO0JUN TPUMEPHO Y
deTBepTH (25%) Jutl [6]. Cpenu malueHToB, CTPa-
nparorux TI'B koHeuHOCTeH, y TOJIOBUHBI pa3BUJI-
Cs1 IOCTTPOMOOTHUYECKHI CHHIPOM [6], a y OTHOMI
Tpetu (0koJ10 33%) — npousores penuaus BTO B
TeyeHue nocuaenyomux 10 jget [6]. 3arparsl Ha
Jedyenne BTO B CIIIA cocTaBJAIOT eKeTOgHO He
MmeHee 600 mutH. moJi. CIIIA Ha 4dejioBeka [7], B
EBponie — 8,5 MmussimapaoB eBpo [8].

Introduction

Venous thromboembolism (VTE) includes
deep vein thrombosis of lower and upper extrem-
ities, pelvis (DVT) and pulmonary artery throm-
boembolism (PATE). VTE can develop in any per-
son and might be a cause of a severe illness,
disability, and even death. It is the third most fre-
quent cause of death from cardiovascular dis-
eases after myocardial infarction and stroke but
is the most preventable cause of mortality [1]. An-
nually, PATE development varies between 39 and
115 cases per 100,000 humans and those of DVT
— between 53 and 62 per 100,000 humans [2, 3],
with an upward trend over time [3, 4]. 60,000 to
100,000 Americans die from VTE per annum [1].
In six European countries with the total popula-
tion of 454.4 million, more than 370,000 deaths in
2004 were related to VTE [5]. Within the first
month after VTE diagnosis, 10 to 30% humans die
from PATE [5]. Sudden death is the first clinical
manifestation of pulmonary embolism approxi-
mately in a forth (25%) of persons [6]. Among pa-
tients suffering from DVT of extremities, half de-
veloped the post-thrombotic syndrome [6], and
one third (about 33%) experienced VTE recur-
rence within the next 10 years [6]. In the USA, the
expenses on VTE treatment amount at least to 600
million US Dollars per head per year [7], in Eu-
rope — 8.5 billion euros [8].

About 50% of VTE cases occur during hospi-
talization for an acute disease (22% in therapeutic
patients and 24% in surgical patients), or within 3
months after discharge from the hospital (most
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[MpubsmmaurespHo 50% ciaydaeB BT Bo3HU-
KaloT BO BpeMs I'OCIUATAJIN3aluHU 110 II0BOIY OCT-
poro 3aboseBaHuu (y MAIeHTOB TepareBTHYe-
ckoro npoguia — 22%, xupyprudeckoro — 24%),
WM B TeYeHUHU 3X MecsleB MOCJ€e BBIIMHUCKU U3
craroHapa (00JIBIITUHCTBO 3MU3010B BEHO3HOTO
TpoM0O03aMOOIU3Ma MPOUCXOIUT UMEHHO TIOCJIe
BbIIIUCKH) [9-11].

TAJIA siBjsieTcs1 ONHOM M3 BeIyIIUX IPUYNH
JeTAaJTbHOCTH Cpeau TOCHUTAIN3UPOBAHHBIX
narueHToB (60 000-100 000 cmepTeii B rof [12], y
5-10% rocnuTagn3upOBaHHBIX ITAUEHTOB [13]).
KomureT mo 3gpaBooXpaHeHUIO ajaaThl OOIINH
COOOTITIIT, YTO TPUOIUBUTETHHO 25 000 YeJIOBEK B
BenukoOpUTAaHUN €KETOTHO YMUPAIOT OT TPH-
oOpereHHoro B bosbHUIIE BT [14].

BT9, HecMoTpsi HAa PO UITaKTAYECKUE MEPO-
MPUATHSA, OMAaCeH [JIsI YKU3HU pEeaHUMAITMOHHBIX
60bHBIX [15, 16]. HacToTa 3aperucTpupoOBaHHOIO
BT3 ynanueHToB oTAeseHni peaHuMaluy U UHTeH-
cuBHOH Tepanuu (OPUT), BepossTHO, BapbUpYyeET B
Pa3HbIX NOIYIANUAX U 3aBUCUT OT UHIUBUAYAJIb-
HBIX 0COOEHHOCTEN ¥ COCTOSAHIS O0JILHOI0, 3a00J1e-
BaHUs1, KOTOPOE CTA/I0 MPUYMHON FOCIIUTAIU3AIAH,
ckpunuHra BT9, a Takyke xapakrepa npouiakTH-
YeCKUX MeponpusaTuil. TakuM oOpas3oM, 4acTora
passutus TI'B HUSKHIUX KOHEYHOCTEH y OOJTbHBIX B
OPUT Bapsupyer ot 3,5 10 31% [17, 18]. B aguarckux
cTpaHax 3a60J1eBaeMOCTb CDaBHUTEJIBHO HUKE, YeM
B ctpaHax EC u CeBepHoit AMepuru. Tak, B uccie-
MIOBAHUSIX, B KOTOPbIEe OBLITN BKJIIOYEHBI TTAIIHEeHThI
XUPYPrUUeCcKOro OTJesIeHsI THTEHCUBHOU Teparuu
B Taiyanne, yacrtora TI'B cocrasasier 3,6% [18], B
Terepane — 3,5% [19]. YacTora BosHUKHOBeHU BTI
y IAlMEHTOB C CEeICUCOM U CeNTUYECKUM IIOKOM
cocraBJisiet 37,2% [20].

Ilo gaBHBIM ayTOIICMM Cpely yMeplIuX B
OPUT, TpoM0609MO0JIHSA JIETOYHOI apTepuu ObLIa
3aperucTpupoBaHa B 7-27% ciy4daeB U AIBUJIACH
HeT0CpeJCTBEHHON IPUYNHOU CMePTH y IpUMep-
HO 12% 60JbHBIX [21]. [Jaske HeOOIBIIION TIEPDY-
3UOHHBIN edeKT, BbIaBaHHbIN TAJIA, kIMHUYE-
CKA MOSKeT IIJIOXO TIepeHOCUThCA TAKUMU
OOJIBHBIMH ¥ 3HAYMTEJLHO COKpAIlaTh UX Kap-
JUOpeCcCIUpaTOpHbIN pe3eps [22].

[TpodunarTrka BTO npuBOIUT K CHUKEHUIO
YaCTOTHI €r0 Pa3BUTHUS U CMePTHOCTH. Tak, obcep-
BAIIMOHHOE UCCJIeI0OBAHNE B3POCJIBIX ITAIINEHTOB,
HaxoguBmiuxcsi Ha jedueHnnu B OPUT B CIIIA, noka-
3aJI0, 4TO B IpyIIIe IallMeHTOB, II0Jy4YaBIINX [IPO-
(usakTUUYECKOe JieueHWe AaHTHKOaryJsiHTaMu,
PHUCK cMepTH OBIJT 3HAYWUTEJTbHO HWKE, YeM Y
MalMeHTOB, KOTOPHIM He IMPOBOAUJIACH TIPOdU-
Jgaxktuka BT [23]. PesysbsraTsl MeTaaHa113a, IIpo-
BegeHHOro Malato A. ¢ KoJieraMu, ITO03BOJIAJIN
aBTOpaM IpPeaIoJIOKUTh, uTo padBurtue TI'B B
OPUT, no-BuguMoMy, BjIUsieT Ha IPOAOJIKATEIIb-
HOCTB NIPeOBIBAHUS B OT/IeJIEHUU peaHuMaIluu U
CTaloHape, U Ha JIeTAJIbHOCTS [24].

episodes of venous thromboembolism take place
particularly after discharge) [9,10,11].

PATE is aleading cause of mortality among inpa-
tients (60,000-100,000 deaths per year [12], or 5-10%
of all inpatients [13]). The Health Committee of the
House of Commons reported that in Great Britain
25,000 humans approximately die from VTE ac-
quired in hospital [14].

In spite of preventive measures, VTE is a life-
threatening condition for ICU patients [15, 16]. The
incidence of VTE recorded in ICU patients varies
from population to population and depends on pa-
tient’s individual peculiarities and causes of hospi-
talization, VTE screening, and the nature of preven-
tive measures. Therefore, the incidence of DVT of
lower extremities in ICU patients varies between
3.5and 31% [17,18]. In Asian countries, the morbid-
ity is comparatively lower than in the EC and North
America countries. In the studies that included ICU
surgical patients in Thailand, the incidence of DVT
was equal to 3.6% [18], in Teheran — 3.5% [19]. VTE
incidence in sepsis and septic shock patients
amounts to 37.2% [20].

According to autopsy data, in patients that
deceased in ICU PATE was recorded in 7-27% of
cases and was the direct cause of death in 12% of
patients [21]. Even a minor perfusion defect due to
PATE may be poorly tolerated by such patients sig-
nificantly reducing their cardiorespiratory re-
serve [22].

VTE prophylaxis results in reduced incidence
of its development and death. The observational
study of adult patients receiving treatment in ICU
in the USA showed that in the group of patients
who received preventive treatment with anticoag-
ulants the risk of death was significantly lower than
that of patients who did not receive VTE prophy-
laxis [23]. The results of meta-analysis undertaken
by Malato A. et al. have allowed the authors to sup-
pose that development of DVT in ICU seems to af-
fect mortality and duration of staying in ICU and
hospital [24].

Venous Thromboembolism Risk Factors

By today’s conceptions, VTE development is a
consequence of interaction between constant risk
factors that a patient has and factors appearing due
to a new disease or exacerbation of a chronic dis-
ease in the course of the treatment before and dur-
ing hospitalization (table 1). Almost all inpatients
have 1 or more VTE risk factors (table 1), wherein
about 40% of them have 3 risk factors and more [25].

The most significant risk factors of VIE in-
clude surgical intervention, knee or hip endopros-
thetics, a severe trauma including femoral fracture,
spinal cord injury (table 1) [26]. Another significant
risk factor of VTE is cancer including metastases, in
which risk degree depends on the tumor location
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®aKkTOpHI pPUCKA BEHO3HOTO
TPOMO0IMOOIH3IMaA

Pazsutne BTO 110 coBpeMeHHBIM IpeACTaB-
JIEHUsIM — 3TO CJIe[ICTBUE B3aWMOJEeNCTBUA
MesKy IIOCTOSITHHBIMU (haKTOpaMU PHCKa, KOTO-
pble WMeEIOTCA Y IalueHTa, U (pakTopamuy,
TTOSIBJIAIONIMMICSH B CBSI3H C HOBBIM 3ab0JIeBaHU-
eM WJIM 000CTpEeHnEeM XpOHNYECKOTO0, UJIN B IIPO-
Lecce ero Je4eHus, BKJII0Yasi FOCIUTAIN3alUI0
(tabs. 1). IloyT Bce rocHMUTaAIN3UpPOBAHHBIE
MMarueHThl UMeIoT 1 mim 60Jiee (PAaKTOPOB pHUCKa
pasButus BTI (tabu. 1) u npubnusurenasHo 40%
umeloT 3 u 6oJiee paKkTOPOB pUCKa [25].

HauboJsiee sHaYNMBIMEU (DaKTOPaAMU PUCKA
pasButus BT cunraiorca: Xupyprudecrkoe BMe-
IaTeJIbCTBO, 9HJA0IPOTE3UPOBAHNE KOJIEHHOTO
WJIU Ta300€JpeHHOr0 CyCcTaBa, TsA)KeJas TpaBMa,
BKJIIOYAsA IepesoM Oejapa, TpaBMa CIMHHOTO
Moara (ta6J. 1) [26]. Eime ogHUM 3HAYUMBIM
¢arTopom pucka BT saBisgercs pak, ocobeHHO
C pa3BUTUEM METacTa30B, IPUYEM BBIPAKEH-
HOCTb PUCKA 3aBUCHUT OT JIOKAJIM3AIIUU OHKOJIO-
rudeckoro mpoiecca (tabsa. 1) [29]. HauboJin-
UM pPHUCKOM 00/1a7al0T 3JI0Ka4eCTBEHHbIE
OIIyXOJIY, TOKAJIUIYIOIINECS B sKeAYIKe, I0Ke-
JIYIOYHOU KeJjie3e, JIETKUX, TOJJOBHOM MO3Te, a
Takske remo6sacTo3sl [30].

dakTopoM pucka BT y sKeHIINH pernpoaykK-
TUBHOI'O BO3pAcCTa SIBJISIETCA IIPUEM 3CTPOTEeHCO-
Jepsralliix OpaJibHBIX KOHTPALENITUBOB [28], oco-
6enno npu Tpomboduauu [31]. Puck passutusa
BT mpu 3amecTUTETLHON TOPMOHATBLHOHN Tepa-
WU y KeHIIWH 3aBUCUT UCII0JIb3yeMOro mpemna-
para u Iy Tel ero BBeJleHus [28].

AreporpoM603 um BTO mMmeroT psn oOmmx
(parTOpOB pHCKA, TAKUX KaK KypeHUe CUTaperT,
TUIepX0JIeCTepUHEMHUS, apTepuaibHasi TUIIepTO-
HUA U caxapHbIN nuaber [32], oxkupenue [33].

[TaruenTtsr OPUT 3a4acTyio UMEIOT CJIOKHbBIE
MEeIUITMHCKHIE TUarHO3bl C OOJIBIINM YKUCJIOM
CONIYTCTBYIOITUX 3a00JeBaHUN. ITO OCIeolnepa-
[IMOHHBIE MAIMEHTHI, JIUT[A C TTIOJIUTPABMOI, O0/Th-
HbIE C TS)KeJIBIMH TepaleBTUYeCKUME 3abojeBa-
HuasmMu u T.10. Cencuc [17], MemguIMHCKasI
cemarust  [34], «dapmaroJIOTHYECKUN Tapa-
any» [34], UCIIoJb30BaHNWE Ba30IIPeccopoB [35],
IIperaparoB /i1 HepoMblllleuHOo! 6J10KafbI [36],
remoguanana [17], mpogo/sKATEIbHOE JIEYUeHUE B
OPUT [18], Hayinune OeJpeHHOr0 BEHO3HOTO Kare-
Tepa [37] WU MEHTPATHLHOTO, IEPUMEPUIECKOTO
BEHO3HOTO Karerepa [34, 36, 38, 39] siBstoTCS haK-
TopamMu pucka BTO [34], KoTopble NOABJIAIOTCA
pu HaxoxkAeHnu namnuenta B OPUT. MckyccTBeH-
Has BeHTuIAnuA jerkux (MBJI) 3a cuer ymenslie-
HUsI BEeHO3HOI'0 BO3BparTa M HEOOXOAMMOCTH Cefia-
oy (M UMMOOMJIM3AIUN) TAKKe YBEeJIUYNBAET
puck BTO [17], mpuueM Ha yacToTy padsurus BTO
BJIAAET IPOAOJIKUTENIbHOCTD MBJI [40].

(table 1) [29]. The highest risk relates to malignant
tumors located in the stomach, pancreas, lungs,
brain, as well as hemoblastosis [30].

The VTErisk factor in women of the reproductive
age includes the use of estrogencontaining oral con-
traceptives [28], particularly, in the presence of throm-
bophilia [31]. The risk of VTE development during re-
placement hormonal therapy in women depends on
the drug used and route of administration [28].

Atherothrombosis and VTE feature a number
of common risk factors such as smoking cigarettes,
hypercholesterolemia, arterial hypertension, dia-
betes mellitus [32], and obesity [33].

ICU patients often experience complicated
medical diagnoses with a number of comorbidi-
ties. They include surgical diseases, post-trauma
conditions, severe therapeutic diseases, and
more. Sepsis [17], medical sedation [34], pharma-
cological paralysis’ [34], use of vasopressors [35],
neuromuscular blockers [36], hemodialysis [17],
long treatment in ICU [18], presence of a femoral
venous catheter [37], or central, peripheral ve-
nous catheter [34, 36, 38, 39] — all of them are
VTE risk factors [34] that appear during patient’s
stay in ICU. Mechanical lung ventilation (MLV),
due to reduced venous return and requirement
for sedation and immobilization, also increases
the VTE risk [17], and MLV duration might affect
VTE prevalence [40].

Antipsychotic drugs, antidepressant drugs, di-
uretics or analgesics, Diclofenac, Ibuprofen and Ro-
fecoxib, but not naproxen, might increase the risk
of VTE [41-43].

Ultrasound Examination
for Deep Vein Thrombosis Screening

In ICU patients, VTE has some peculiarities
obstructing its diagnosis. DVT signs and symptoms
might be not visible due to edemas or surgical
dressing. Diagnosis of DVT is not always easy to
confirm until the patients develop PATE.

In critically ill patients, DVT is often asympto-
matic with PATE being the first clinical presentation
of the disease [44]. Ultrasound examination seems
to be justified as screening in ICU patients. How-
ever, available data did not allow experts from the
American College of Chest Physicians [45] or Euro-
pean experts [44] to recommend routine ultra-
sound examination for detecting asymptomatic
DVT in postoperative patients. Such examination
would be useful in patients with a high risk of VTE
to whom it is impossible to commence pharmaco-
logical thromboprophylaxis timely due to hemor-
rhage, or in patients with a high risk of hemorrhage,
or in case of heparin-induced thrombocytopenia
(HIT), and in patients who cannot report appear-
ance of clinical signs of DVT [44].

On the other hand, ‘PREVENT’ (Pneumatic
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Tabsauia 1. PakTOphI pUCKa BEHO3HOTO TPOM003IM00aMO0m3Ma [26, 27].
Table 1. Venous thromboembolism risk factors [26, 27].

Risk factors

Group
Strong OR* >10

Example

A lower extremity fracture

Hospitalization for cardiac insufficiency or atrial fibrillation/flutter (within 3 months after discharge)
Knee or hip replacement

A severe trauma

Myocardial infarction (within 3 months after discharge)
Previous VTE

Spinal cord injury

A keyhole surgery on the knee

Autoimmune diseases

Blood transfusion

Central venous and intravenous catheters

Chemotherapy

Congestive cardiac or respiratory failure
Erythropoiesis-stimulating agents [26]

Hormonal replacement therapy (depends on the composition) [28]
Intake of oral contraceptives

Postpartum period

Infection (especially, pneumonia, urinary tract infection, HIV)
Intestinal inflammatory disease

Cancer (the risk is the highest in case of metastasis)

Stroke involving functional impairment of extremities
Superficial vein thrombosis

Thrombophilia

Bedrest >3 days

Diabetes mellitus

Arterial hypertension

Prolonged sitting posture (for example, a long travel by car or plane)
Elderly age

Laparoscopic surgery (for instance, cholecystectomy)

Obesity

Pregnancy

Varicose veins

Note. * — OR is the odds ratio.

IIpumeyanue. * OR — oTHOCUTENBHBIN pUCK. []151 Tab1. 1-5: Risk factors — dakTops! pucka; group — rpymma; example — npu-
Mep; strong, moderate, weak — cu/IBHBIE, yMEpeHHBIe, ci1abble; a lower extremity fracture — mepesoM HHUYKHEN KOHEYHOCTH;
hospitalization for cardiac insufficiency or atrial fibrillation/flutter (within 3 months after discharge) — rocnuranuaanus mmo mo-
BOJIy CepJieYHON HeI0CTaTOYHOCTH UK (UOPUIIIAIVH/ TPelleTaHus Ipeicepuii (B TedeHue 3 MeCsIIeB IOCJIe BBITICKH); knee
or hip replacement — sHIONIPOTE3NPOBAaHNE KOJEHHOTO HJIM Ta300€IPEHHOr0 CYCTaBOB; a Severe trauma — TsPKesIas TpaBMa;
myocardial infarction (within 3 months after discharge) — nndapkt Muokapza (B TeueHue 3 MeCsIIeB IOCJIE BBIIMCKI); previous
VTE — npenpiaymuii BT3; spinal cord injury — noBpeskienue cnnHHoro Mo3ra; a keyhole surgery on the knee — apTpockonu-
yeckas olepalys Ha KoJieHe; autoimmune diseases — ayronMMyHHBIe 3a6osieBaHusI; blood transfusion — nepesinBanue KpoBy;
central venous and intravenous catheters — IeHTpaJIbHBIN BEHO3HBII U BHYTPUBEHHBIE KaTeTepbl; chemotherapy — xumuore-
pamnus; congestive cardiac or respiratory failure — sacroiinas cepedyHasi HeIOCTaTOYHOCTD UJIH JIbIXaTeIbHAsI HEJOCTaTOYHOCTD;
erythropoiesis-stimulating agents — apuTpomnoas-cTuMyaupyloniue arenTsl; hormonal replacement therapy (depends on the
composition) — 3amecTHTeJIbHAS TOPMOHAJIbHASA Tepanys (3aBUCUT OT cocTaBa); intake of oral contraceptives — mpuem opaJsb-
HBIX KOHTPALENTUBOB; postpartum period — nocaeponosoit nepuoy; infection (especially, pneumonia, urinary tract infection,
HIV) — undexrnus (oco6eHHO THEBMOHUS, NH(EKIHs MOUeBbIBOAAIINX ITyTeld, BUY); intestinal inflammatory disease — Boc-
nanureabHOe 3aboseBaHue KUIIeyHUKa; cancer (the risk is the highest in case of metastasis) — pak (camblif BBICOKHE PUCK IIpU
MeTtacrasupoBaHun); stroke involving functional impairment of extremities — uHCysIBT ¢ HapyeHHeM (PyHKIUN KOHEYHOCTEH;
superficial vein thrombosis — TpomM603 moBepxHOCTHBIX BeH; thrombophilia — Tpom6oduins; bedrest >3 days — nmocreTbHBIH
pesxuM >3 nHelt; Diabetes mellitus — caxapHbrif fuabet; Arterial hypertension — aprepuanpHasa runepronus; prolonged sitting
posture (for example, a long travel by car or plane) — JIuTe IbHOE HAXOXKAEHUE B CUASTYEM IOJI0XKEHUH (HAlIPUMeD, ITUTETbHOe
IyTelIecTBYE Ha aBTOMOOMIIe I camoJieTe); elderly age — moskusoit Bo3pact; laparoscopic surgery (for instance, cholecystec-
tomy) — J1aapoCcKonuYeckas oIepanys (HapuMep, X0JIeLUCTIKTOMUsA); obesity — oskupeHue; pregnancy — 6epeMeHHOCTb;
varicose veins — BapUKO3HO€ pacIIMpeHUe BEH.

Moderate OR — 2-9

Weak OR <2

[IpuMeHeHNEe HEKOTOpPBIX IIpenaparoB B
IIepUoIlepaliiOHHOM IIepuoJie MOKeT YBeJIUUUTh
puck BTA. K TakuM npenaparaM OTHOCATCS aHTH-
IICUXOTUKY, aHTUeIIPEeCCAHThI, JTUYPETUKU UJIU
aHanbreTuku (puck BTO moBbIIIEH y ITallMEHTOB,
TTOJTyYaoIIUX IUKI0(peHak, noynpodeH u pode-
KOKCHO, HO He HaIlpoKCceH) [41-43].

CompREssion for Preventing VENous Thromboem-
bolism) research showed that ultrasound examina-
tion of veins of lower extremities twice a week re-
sulted in increased number of patients with detected
DVT, reduced number of tests to diagnose DVT lo-
cated elsewhere, and decreased incidence of PATE,
early VIE diagnosis and lower 90-day mortality [46].
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IIpoBenenue Y3U nJis1 CKpUHUHTA Vein Thrombosis and Hemorrhage
TPOMOO30B INIyOOKHUX BEH Risk assessment

BT y nanuentoB OPUT nmeer HEKOTOpBIE
0COOEHHOCTH, YTO 3aTPYAHsIET ero JUarHOCTHUKY.
Tak, mpusHaku u cuMIToMbl TI'B MOTyT OBITH HE
BU/IHbBI 13-3a OTEKOB U/ HAJIMYM I XUPYPTUUECKUX
MOBSA30K. /IlnarHo3 TpoM003a BeH HIYKHIX KOHEY-
HOCTel He BCerna JIETKO 3al003PUTh, JI0 TEX IIOP,
II0Ka Y 00JIBHOTO He NoABATCA TpusHaku TIJIA.

Y nanumeHToB, HAXOJAIIUXCSA B KDUTUYECKOM
cocrostany, TT'B yacTo mpoTekaeT 6eCCUMITOMHO,
a TOJIA aBJssgeTcsa NEepBbIM KIMHUYECKUM IIPO-
sBeHneM OoJie3Hu [44]. IlpoBenenue Y3U B
KayeCTBe CKpUHMHTIA y peaHUMalliOHHbIX Maly-
€HTOB, Ka3ajoCh, IOJLKHO OBITH OIPaBIaHO.
OpHako, UMeroIIecs JaHHbIe He T03BOJIMJIN 9KC-
nepraM AMepukaHckoro Kostemyka TopakaibHBIX
Bpaueii [45] u eBporeiickuM akcriepram [44] peko-
MEHI0BaTh PyTUHHOE IIPOBEJEHUN YJIBTPa3BYKO-
BOTO WCCJIETOBAHUS JJIs1 BBIsABJIeHUE OEeCCHUMII-
TOMHOTO TT'B y ITarineHToB I10CJIe XUPYPTUIECKOTO
BMeIIaTeJIbCTBA. Takoe ucciieloBaHme 1eJIeco00-
PasHO BBINOJHATH y JIUI[ C BBICOKUM C PUCKOM
BT3 1 HEBO3MOKHOCTBHIO Ha4YaTh BOBpeMsI (hapMa-
KOJIOTUYECKYI0O TPOMOOTPODUIAKTUKY WU3-3a
KPOBOTEYEHUS, MJIN Y 60JTbHBIX, UMEIOTINX BBICO-
KUH PUCK Pa3BUTHUs KPOBOTEUYEHUS, WU IIPU
reMapuHUHIYIIUPOBAHHOW TPOMOOIIUTOIIEHNH
(T'T), a Takske — y NallEHTOB, KOTOPbIE HE MOTYT
COOOIITUTH O TOSABJIEHUY Y HUX KITUHUYECKUX TPHU-
3HakoB TI'B [44].

C apyroii ctopousbl, ucciaenoanre PREVENT
(Pneumatic CompREssion for Preventing VENous
Thromboembolism), mokasasmo, 4To TpoBeIeHE
V3U BeH HUKHUX KOHEYHOCTEN ABaKIbI B Hejle-
JI0O TpPUBEJO K POCTYy 4YHUCAA MaAlMEHTOB C
BbIsABJIeHHBIM TT'B, CHUKeHHIO urcja TeCTOB AJIs
muardHoctuku TT'B MHOM JIoKaIM3alui U YaCTOThI
TAJIA, k panHelt quarHocTuke BTI u cHU)KeHUIO
cMepTHOCTH B TeueHuH 90 mHE [46].

O].IeHKa PHCKA pa3BUTHUA BEHO3HOTI0
Tp0M603a U KPOBOTCYECHHA

[TanmeHTHI, KOTOpble HAXOAATCA HA CTAlld0-
HapHOM JIe4YeHNH, 001aal0T Pa3JIMYHBIM PHCKOM
pasButusi BT3. UpeamepHasa mpoduIakTuKa y
MIAllMeHTOB C HU3KUM pUCKOM BT Mosker nipuse-
CTH K Pa3BUTHUIO KPOBOTEYEHH S, U HA0OOPOT, Hesl0-
cTaroyHasi MPo(UIaKTUKA Y TAIlIEHTOB C BBICOKUM
puCcKOM upeBara passurueMm BTO. Kiunudeckas
HACTOPOKEHHOCTB B OTHOILIEHUH BO3MOYKHOI'O KPO-
BOTEUYEHMsI, HEJOOIleHKa pUCKa pasButusa BTI
MOKET IPUBECTU K IPUMEHEHUIO HpO(I)I/IJIaKTI/I‘Ie-
CKOT0 JIeYeHUs B HEIOCTaTOYHOM OOBeMeE.

g Toro, 4ToOBI M30esKaTh OMIHMOOK IpHU
NpoUIAKTUYECKUX MEPOIPUATHUAX BO BpeMsA
Haxokaenus nanuenTa B OPUT HeoOXoauMo 110/ -

Inpatients feature a different risk of VTE devel-
opment. Excessive prophylaxis in patients experi-
encing lower risk of VTE might lead to occurrence
of hemorrhage and, vice versa, insufficient prophy-
laxis in high-risk patients is fraught with VTE devel-
opment. Clinical apprehension in respect of possi-
ble hemorrhage, underestimation of VTE risk might
result in insufficient preventive care.

To avoid mistakes in preventive measures dur-
ing patient’s stay in ICU, a patient-centered ap-
proach is required, in which it is necessary to assess
risks of thrombosis and hemorrhage. Pharmacolog-
ical prophylaxis should be carried out taking into
account the risks listed above, precedent anticoag-
ulant therapy, and comorbidities (tables 2—4) [9, 13].
It is also necessary reassessing the risks even more
frequently than once a day because the clinical con-
dition of an ICU patient changes fast [47].

Recent decade, a few quantitative models of
VTE risk assessment were developed [9, 48, 49]. Ac-
cording to several guidelines [44, 50-52], to assess the
VTE risk in surgical patients one can use the Padua
score [52] (table 2), and in therapeutic patients the
IMPROVE score might be employed [53] (table 3).

The score by Joseph Caprini (table 4) [54] can
also be used to assess the VTE risk in surgical pa-
tients. Its efficiency was proven by findings of the
meta-analysis that included 11 studies and over 15
thousand patients [55]. The possibility of its usage
in surgical [37, 56] and oncological ICU inpa-
tients [57] was demonstrated. On the other hand,
according to Bateman D. K., the Caprini’s risk as-
sessment model seems to fail in providing clinically
useful risk stratification for patients after knee or
hip endoprosthetics [58].

ICU inpatients represent an increased risk
group not only for thrombosis but also for bleeding.
About 80% of patient experience one or a few
episodes of bleeding, though most of them are
minor ones [59]. In the cohort study (11 countries,
97 Intensive Care Units, 1043 patients), 2.6% of pa-
tients hospitalized for emergency indications were
found to possess clinically significant gastrointesti-
nal hemorrhage (GIH). Of them, 4.7% of patients ex-
perienced at least one episode of obvious GIH dur-
ing their stay in ICU [60]. Only three out of four ICU
inpatients received drugs for at least 1 day, which re-
duced gastric secretion and could prevent some, but
not all types of GIT hemorrhage [61]. The highest risk
of VTE seems to be featured by patients receiving ex-
tracorporeal life support (ECLS). Such patients de-
velop GIH in 13.6% of cases [62], and intracranial
hemorrhage is determined in 5-7% of patients [63].

Pharmacological prophylaxis of VTE might
lead to development of bleeding that might result
in lethal outcome. Moreover, both bleeding and
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Tabsauia 2. OueHka pucka pasputus BT — mkana Padua [52].
Table 2. VTE Risk Assessment — the Padua Score [52].

Risk Factors Score
Immobilization (bedrest with the possibility of using a bath/toilet) 3
due to patient’s reduced mobility or physician’s recommendations for > 3 days

Active cancer (patients with metastases in regional lymph nodes 3
or distant metastases who have received chemotherapy or radiation therapy in the recent 6 months)
VTE in past medical history (with the exception of superficial vein thrombosis)

Thrombophilia

Trauma or surgical intervention (< 1 month)

70 years of age and older

Cardiac or respiratory failure

Acute myocardial infarction or ischemic stroke

Use of hormonal replacement therapy or oral contraceptives

Obesity (BMI > 30 kg/m?)

Acute infection and/or rheumatologic disease

Risk score > 4

el e Bl R e N S S S EOS NS

IIpumeuanwue. [ly1s1 Tabs1. 2-5: Score — 6asbl; high — Beicokuit; immobilization (bedrest with the possibility of using a bath/toilet)
due to patient’s reduced mobility or physician’s recommendations for > 3 days — uMmmo6uIM3anys (I0CTEIBHBIN PESKUM C BO3-
MO’KHOCTBIO II0JIb30BaThCsI BAHHOM/TyaleToM) B CBSI3U CO CHUIKEHHOH IBUTraTeTbHONH MOOMIBHOCTHIO OOJIBHOTO UJIU PEKO-
MeHJallUsIMU Bpaya B TeueHue > 3 JHel; active cancer (patients with metastases in regional lymph nodes or distant metastases
who have received chemotherapy or radiation therapy in the recent 6 months) — akTUBHBII pak (IAlMEHTHI C METACTA3aMH B
pervoHasbHble JTUM(OY3JIbI MU OTJAJE€HHBIMU METAaCcTa3aMH, IOJyYaloIe XUMUOTEPATIUIO UJIX JIyY€eBYIO TEPAIIUIO B TeUeHUE
nocneanux 6 mecsues); VIE in past medical history (with the exception of superficial vein thrombosis) — BT9 B anamHese (3a
HCKJIIOYeHreM TpoM0O03a IOBEPXHOCTHBIX BeH); thrombophilia - Tpom6odumms; trauma or surgical intervention (< 1 month) —
TpaBMa WJIM XUPYPrUYecKoe BMeIaresbeTBO (< 1 Mec.); 70 years of age and older — Bospact 70 siet u crapiue; cardiac or respi-
ratory failure — cepaeunas uiu pIxaTesibHast HeIOCTATOYHOCTh; acute myocardial infarction or ischemic stroke — ocTpsrii nn-
(apkT MHOKap/a WM UIlleMUYecKrii MHCYIET; use of hormonal replacement therapy or oral contraceptives — ncro/sib3oBanue
TOPMOHAJIBHOHN 3aMeCTUTEJIbHOH Tepanuy WK ePOPaTbHBIX KOHTPALEeNTHBOB; obesity (BMI >30 kg/m?) — oskupenue (MMT >
30 kr/m?); acute infection and/or rheumatologic disease — octpas undexIus 1u/namu peBMarooruyeckoe 3aboJieBaHue.

Ta6suna 3. OueHka pucka pasputusa BT — mkana IMPROVE VTE [53].
Table 3. VTE Risk Assessment — the IMPROVE VTE score [53].

Risk Factors Score
VTE in past medical history 3
Thrombophilia

Paralysis of lower extremities
Active cancer

Immobilization > 7 days

Stay in ICU

Age over 60 years

Low risk score — 0-1
Intermediate risk score — 2-3
High risk score — > 4

e e B NS S S

IIpumeuanue. VIE in past medical history — BT B anamuese; thrombophilia — Tpom6oduius; paralysis of lower extremities —
rapajiny HIYKHUX KOHEYHOCTeH; active cancer — akTUBHBIN pak; immobilization > 7 days — ummoOuinaanus > 7 [Hel; stay in
ICU — naxoskaenue B OPUT; age over 60 years — Bo3pacrt crapie 60 Jsiet. [lyist Tada1. 3, 4: low, intermediate, high — Huskwuit, npo-
MEeSKYTOYHBIH, BBICOKUM.

XOAUTHh WHIWBUIYATBHO K KaXKIOMYy OOJHBHOMY:
OITeHUBATH PUCK PA3BUTHUS KaK TPOMOO30B, TaK U
KpPOBOTeYEeHUs B KAKIO0N KOHKPETHOU CUTYyaluU.
[TpoBonuUTh (hapMaKOJOTrUYECKYIO0 IPOPUIAKTU-
Ky cJefyeT C y4eTOM IlepeuMCJIEHHBIX PUCKOB,
MIpelIecTBYIOIIed aHTUKOATYISIHTHOU Tepanuu u
COTNYTCTBYIOITUX 3a0oseBaHui (Tab. 2—-4) [9, 13].
Heo6xomuMo Takke peryJisipHO TPOBOIUTH IIepe-
OLIEHKY TaHHBIX PUCKOB, Yallle Aaske, YeM OIUH
pas B JieHb, TaK KaK KJIMHUYECKOE COCTOSTHHE
maruenTa OPUT mensieTcst 6bI1cTpoO [47].

B mocsienHee necsatuierne ObLIO pa3dpabora-
HO HECKOJIBKO KOJIMUYECTBEHHBIX MOJIEJIEH OIIeHKH
pucka BT3 [9, 48, 49]. CorimtacHO MHOTMM PEKOMEH-
manuam (44, 50-52] nyd olleHKU pUCKa pa3BUTUA
BT3 y xupyprudecknx O0JbHBIX MOKHO IIpUMe-

subsequent termination of thromboprophylaxis af-
fects adversely the clinical outcomes of ICU pa-
tients [64]. The risk of bleeding is assessed with the
aid of IMPROVE score (table 5) [65,66].

Preventive Therapy

It is believed that up to 70% of VTE cases in in-
patients can be prevented [67-69]. According to the
findings of three randomized controlled clinical stud-
ies (RCS) undertaken in ICU patients, DVT incidence
was significantly lower in the group of patients re-
ceiving thromboprophylaxis versus the control group
regardless of the type of preventive therapy [17, 70].

Thromboprophylaxis may be delivered me-
chanically (graduated compression garments,
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Tabauna 4. OueHka pucka passutusa BTI — mkana
Caprini [54].

Table 4. VTE Risk Assessment — the Caprini score [54].
Risk Factors Score

DaKTOpHI pHCKA Bajnibr
Bospact 41—60 ser 1
OTeK HUYKHUX KOHEYHOCTEHN

Bapuko3HbIEe BEHbI

MHpaekc maccel Tesia > 25 Kr/m?2

MaJoe Xxupyprudeckoe BMeIIare/IbCTBO

Cernicuc (< 1 mec)

CepnesHoe 3a00JieBaHNE JIETKUX,

BKJIIOYasI TIHEBMOHMUIO (< 1 Mec)

ITprem opasibHBIX KOHTPAIENTHBOB

WJIU 3aMeCTUTe/IbHAsi TOPMOHAJIbHASA Tepanus
BepeMeHHOCTH U TTOCIePOIOBBIN ITepuof (< 1 mec)
OcTpelif HTHGAPKT MEOKapaa

Hannuue B aHaMHe3€e He0O0bsICHUMBIX
MepPTBOPOYKIEHUH, BBIKUIBIIIH (CPOK > 3 Mec),
NpesKAeBPEMEHHbIE POJBI C TOKCUKO30M

WJIH 33/lepsKKa BHYTPUYTPOOHOr0 pa3BUTHS IJIONA
XCH (< 1 mec)

ITocTeJIbHBII pesKUIM

Yy HeXUPyprudecKoro naueHTa

BocnanureabHbIe 3a00JI€BaHUST

TOJICTOU KUIITKU B aHAMHE3€e

Bosbimoe xupyprudeckoe BMEIIaTeJ bCTBO (< 1 Mec)
XOBbJI

Jlpyrue (pakTopbl prcka

Bospacr 61—74 roga 2
ApTpocKkonuvecKas Xupyprus

3JI0Ka4eCTBEHHOE HOBOOOPa3oBaHue
Jlamapockonuyeckoe BMeIaTeJ1bCTBO
(IIUTEJIBHOCTBIO > 45 MUH)

IMocTebHBINA peskuM (> 72 )

MMMo0OuIn3aus KOHEeYHOCTH (< 1 Mec)
KareTrepusarys 1ieHTpaIbHbIX BeH

Bosbioe xupypru4eckoe BMeIIaTeJabCTBO
(IJINTEJIbHOCTBIO > 45 MUH)

Boapacrt crapie 75 set 3
Anamnues BT9

Cemelinbiii aHamMHe3 BT

Myranus Jlefinen

MyTanus nporpomM6uHa 20210A
l'unepromonucTenHeMus

't

ITOBBINIEHHBIH YPOBEHDb AHTUTEJI K KAPIUOJUIINHY
BoJryaHOYHBIN AaHTUKOATY/ISTHT

Jlpyrre BpOsKIeHHBIE

WU IpHOOpeTeHHbIe TpoMOobuINN

Wucynsr (< 1 mec) 5
OHJIONPOTE3NUPOBAHNE KPYIIHBIX CyCTaBOB
ITepesioM KocTeli 6eapa u rosienu (< 1 mec)

TpaBma ciuHHOrO Mo3ra/napanny (< 1 mec)
MHoskecTBeHHas1 TpaBMa (< 1 mec)

Huskwii puck: 0-1 dasmt

IIpoMesKyTOYHBIH PUCK: 2 Das1a

BrIcokuii puck: 3—4 6aJuta

O4eHb BBICOKHIT PUCK: 5 6a/1JIOB B 6os1ee

IIpumeuanue. XCH — XpoHuYecKas cepjieuHass HeloCTaTo4-
HocTb; XOBJI — XpoHuueckass 00CTpPyKTUBHAsA 00/I€3Hb JIer-
kux; [T — renapuH-MHAYIIPOBAHHAS TPOMOOIUTOIEHH.

HATH mKaay Padua [52] (Taba. 2), y TepaneBTude-
ckux — mkaay IMPROVE [53] (ta6ur. 3).

[ITrama amepukanckoro npodeccopa Joseph
Caprini (Tabs. 4) [54] TaksKe MOKET WCHOJIb30-
BaThCs JJ1s OIleHKH prcka BT y 00JbHBIX XUPYP-

rudyeckoro npoguisa. Ee addekTuBHOCTH 1O~

41—60 years of age 1
Edema of lower extremities
Varicose veins
Body mass index > 25 kg/m?
Minor surgery
Sepsis (<1 month)
Severe lung disease including pneumonia
(< 1 month)
Use of oral contraceptives
or replacement hormonal therapy
Pregnancy and postpartum period (< 1 month)
Acute myocardial infarction
Past history of unexplainable still birth,
miscarriage (term > 3 months), preterm delivery
with toxicosis or intrauterine growth retardation
CHF (<1 month)
Bedrest in a non-surgical patient
Past history of a colon inflammatory disease
Major surgery (<1 month)
COPD
Other risk factors
61—74 years of age 2
Arthroscopic surgery
Malignant tumor
Laparoscopic intervention (lasting for > 45 min.)
Bedrest (> 72 hrs.)
Extremity immobilization (< 1 month)
Catheterization of large veins
Major surgery (lasting for > 45 min.)
Over 75 years of age 3
Past history of VTE
Family history of VTE
Leiden mutation
20210A prothrombin mutation
Hyperhomocysteinemia
HIT
Increased cardiolipin antibodies
Lupus anticoagulant
Other congenital or acquired thrombophilias
Stroke (< 1 month) 5
Major joint endoprosthetics
Fracture of femoral and lower-leg bones (< 1 month)
Spinal cord injury/paralysis (< 1 month)
Multitrauma (< 1 month)
Low risk score: 0-1
Intermediate risk score: 2
High risk score: 3-4
Very high risk score: 5 and more

Note. CHF is a chronic heart failure; COPD is chronic obstruc-
tive pulmonary disease; HIT is heparin-induced thrombocy-
topenia.

pneumatic compression of lower extremities, mus-
cular-venous pump of lower extremities) and/or
pharmacologically (anti-thrombotic aids).

Pharmacological prophylaxis of VTE in inpa-
tients may include anticoagulants: heparins (low-
molecular heparins, LMH, or unfractionated he-
parins, UFH), fondaparinux, oral anticoagulants —
antivitamin K (AVK) drugs, or direct oral anticoagu-
lants (DOACQ).

Heparins are the main drugs for primary phar-
macological prophylaxis of VTE in ICU. Their effi-
cacy in preventing VIE has been clearly demon-
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TBEp’KJlEHA [TaHHBIMH MeTaaHaJ/IM3a, KOTOPBIU
BKJIIOYMJI 11 McciaegoBaHuii u 6oJiee 15 ThIicAY
nainreHToB [55]. beljia moka3aHa BO3MOYKHOCTD €€
IIPUMEHEHUA Y XUPYPTUUECKUX [37, 56] 1 OHKOJI0-
ruyeckux 00JbHBIX [57], Haxogamuxcss B OPUT. C
JIpyroil cTopoHbl, o AaHHbIM Bateman D. K.,
Mozeab olleHKu pucka Kampunu (Caprini), mo-
BUIMOMY, He 006ecrieYnBaeT KINHIYECKH T10JIe3-
HYI0 CTpaTu(UKaIUI0 pUCKA [AJs MNallMeHTOB
1ocJje 39HAOMNPOTE3NPOBAHUA KOJEHHOTO WJIN
Ta300eIPeHHOTO CyCTaBOB [58].

[TanmenTs1, rocnuTanu3upoBanabie B OPUT,
HaXOJATCA B IPyIIle NOBBIIIEHHOIO PUCKA Pa3BU-
THUSI HE TOJIBKO TPOMOO30B, HO U KPOBOTEUYEHUSI.
OKo0J10 80% OOJILHBIX UMEIOT ONMH WA HECKOJIBLKO
3MMU30/I0B KPOBOTEUEHUsI, XOTSA OOJILIITUHCTBO U3
HUX He3HA4YUTeJIbHBI [59]. B KOropTHOM HccieqoBa-
Huu (11 crpas, 97 oTfieleHni i THTEHCUBHOU Tepa-
uy, 1043 namyenTa) y 2,6% JIUL, TOCHUTAJIU3UPO-
BaHHBIX II0 9KCTPEHHBIM IIOKA3aHUsAM, OBLIO
BBIABJICHO KJIMHUYECKU 3HAYMMOE >KeJIyJO4YHO-
kuiiegHoe KpooTteueHne (FKKK). Cpenn vux 4,7%
MMAIEHTOB UMEJIH XOTs OblI OMUH 3IIU30[ IBHOTO
KKK Bo Bpewms npebeiBanust B OPUT [60]. Tosibko
TPU U3 YeThIPEX ITAIIIEHTOB BO BPeMsI MPeObIBAHMS
B OTJIeJIeHUU MHTEHCUBHOU Tepanuu He MeHee 1
JHA II0JIy4aJId IIpernaparbl, CHAYKABILINE SKeJTyJ04-
HYIO CEKpelHIO, KOTOpble MOLJIU IIPefOTBPaTUTh
HEKOTOpbIe, HO He BCe BHU/IbI KPOBOTEYEHUN U3
JKKT [61]. [To-BunuMoMy, HanboJsiee BBICOKUN PHUCK
BT3 nMerot yin1ia, nosy4aromye IKCTpakopopaib-
Hy10 nogaepsxry skusHu (ECLS). ¥V Takux manyen-
ToB KKK passusaerca B 13,6% cirydaes [62], BHYT-
pyYeperHoe KpoBouaJjausaaue — B 5—7% [63].

dapmarkosoruyeckass npoduiaaktuka BTI
MOSKeT MPUBECTU K PAa3BUTUIO KPOBOTEUEHUS, B
pe3yJbrare KOTOPOro BO3MOMKEH CMepTeabHbIN
HCXO0[. boJsiee TOTo, 1 KPOBOTEYEHME U ITOCTIENYI0-
IIlee IpeKparieHne TPoOMOOIPOPUITAKTUKH OKa-
3bIBaeT HeraTuBHOE BJIMsIHME Ha KJIMHHUYECKHE
ncxonbl 00s1bHBIX OPUT [64]. [I/1s1 OIeHKU puCKa
KpOBOTeYeHUus ucrnosbadyerca mkana IMPROVE
(rabJ1. 5) [65, 66].

IIpoBeaenue npopuIaKTUIECKOTO
JIe4yeHHusA

Cuuraercs, 4to 1o 70% ciyuaes BT y roc-
NUTAJU3NPOBAHHBIX MTAIlMEHTOB MOKHO IIpeJ-
OTBPaTUTh [67-69]. Pesysbrarsl Tpex paHgOMU-
3UPOBAHHBIX KOHTPOJIAPYEMBIX KJIWHUYECKUX
uccsegopanuii (PKU), npoBeqeHHbIX y Nal€H-
TtoB OPUT, nmokaszasu, yro yacrora TI'B Obvljia
3HAYUTEJIbHO HUYKE B I'PYIIIIE TAIUEHTOB C TPOM-
00TIPOMIIAKTUKOM 110 CPABHEHUIO C KOHTPOJIb-
HOU rpynnoii, He3aBUCHUMO OT THUIa MPOQUIAK-
THU4YeCcKoro JedeHud [17, 70].

TpombonpodrIaKTIKa MOSKET IIPOBOIUTHCS
MeXaHN4YEeCKUM (IpafyrupOBaHHOE KOMIIPECCUOH-

strated [71, 72]. Several RCS assessed the efficacy
and safety of LMH and low doses of UFH for VTE
prophylaxis in patients admitted to ICU. The find-
ings of five studies were evaluated by the authors of
clinical recommendations of the American College
of Chest Physicians (CHEST) in 2012 [46], and in
2013 a meta-analysis of seven RCS was pub-
lished [73]. The meta-analysis data have shown that
pharmacological prophylaxis reduces considerably
the number of DVT (but renders no influence on
the number of DVT manifesting clinically), PATE,
and insignificantly increases the risk of a heavy
bleeding compared to placebo [45]. LMH decreased
the incidence of clinically significant PATE more ef-
ficiently (risk ratio 0.58, 95% CI [0.34-0.97]) vs. low
doses of UFH (risk ratio 0.87, 95% CI [0.60-1.25]),
significant bleeding (risk ratio 0.97, 95% CI [0.75-
1.26]), and mortality (risk ratio 0.93, 95% CI [0.82—
1.04]). Systemic review including a meta-analysis
by Beitland S. et al. has shown that LMH and not
UFH significantly reduced the risk of any DVT (risk
ratio 0.84, 95% CI [0.71-0.98]), P=0.03) [74]. How-
ever, there was no significant difference between
patients who received UFH or LMH in risks of
PATE, significant bleeding, or mortality [74].

Stelfox HT (2019) reported the findings of a con-
trolled study on 12 342 patients admitted to 11 ICUs,
who had no counter-indications to pharmacological
prophylaxis of VTE, spent in ICU more than 24 hours,
and received VTE prophylaxis with LMH or unfrac-
tionated heparin [75]. There was no significant differ-
ence between the groups in mortality, length of hos-
pital stay, or costs. The authors find LMH advantages
for VTE prophylaxis in-situ unclear [75].

One multicenter study — PROTECT (Prophy-
laxis for Thromboembolism in Critical Care Trial) —
has shown significant decrease of PATE incidence
(1.3% vs. 2.3% in the control group, P<0.01) [16].

Patients with severe renal failure who received
Dalteparin had a higher incidence of proximal DVT
compared to UFH patients, but there was no signif-
icant difference between the groups in the risks of
VTE or severe bleeding [76].

The efficacy and safety of fondaparinux or
DOAC in intensive care patients have not been
studied yet [45]. It should be noted that ICU pa-
tients possess many risk factors of bleeding due to
DOAC [77]. There are limited data concerning use
of these drugs for VTE prophylaxis in the ICU set-
ting. The findings of APEX ICU study have shown
that the use of betrixaban (has no marketing au-
thorization in Russia) resulted in a lower incidence
of VTE observed compared to Enoxaparinum ther-
apy (4.27% vs. 7.95%, respectively, P=0.042). The in-
cidence of a significant bleeding was similar be-
tween both groups (1.14% vs. 3,13%, P=0.07), while
minor bleeding occurred more frequently in pa-
tients who received betrixaban (2.56% vs. 0.28%,

P=0.011) [78-80].

www.reanimatology.com

GENERAL REANIMATOLOGY, 2020, 16; 3



DOI: 10.15360/1813-9779-2020-3-106-125

O630pHI
||

Tabsumna 5. OneHKa pucKa pa3BUTHA KpoBoTeueHusa — mkansa IMPROVE bleeding [65, 66].
Table 5. Bleeding Risk Assessment — the IMPROVE bleeding score [65, 66].
Risk factor Score
GFR! lower than 60 ml/min/m? 1
Male 1
Older than 40 years of age 1.5
Active cancer 2
Rheumatologic disease 2
Presence of a central venous catheter 2
Stay in ICU 2.5
GFR lower than 30 ml/I 2.5
Hepatic impairment (INR? over 1.5) 2.5
Older than 85 years of age 3.5
Thrombocytopenia (less than 50 thousand) 4
Bleeding occurred within 3 months prior to hospitalization 4
Active GIT? ulcer 4.5
High risk score: > 7
Note.! — GFR is glomerular filtration rate; 2— INR is international normalized ratio; * — GIT is gastrointestinal tract.
ITpumeuanue. ! — CKP — cropocTh KIy60uKkoBOH unsrpanuy; 2 — OPUT oTnesieHne peaHUMAlUK U THTEHCUBHOU Tepanuy;

3— MHO — MmesxyHapogHOe HopMan3oBaHHoe oTHouleHune; ¢ — KT — skesrynouHo-kuieyHbri Tpakt. Risk factor — daxrop
pucka; score — 6assl; GFR' lower than — cHmkenne CK®! Hike; male — My»xrckoii moJ; older than 40 years of age — Bospacr
crapiue 40 jiet; active cancer — akTUBHBIN pak; rheumatologic disease — peBmaroJsiormueckoe 3abosieBanue; presence of a central
venous catheter — Ha/sIM4Ke EHTPATBLHOTO BEHO3HOTO KareTepa; stay in ICU — naxosxaenue B OPUT? hepatic impairment (INR?
over...) — redyeHo4YHas HegoctarouHocTh (MHO? GoJtee...); thrombocytopenia (less than 50 thousand) — Tpom6oruTonenust
(menee 50 TbIC); bleeding occurred within 3 months prior to hospitalization — kpoBoTeueHHe, BO3HUKIIIEE B IEPUO]] MeHee 3 MeC
1o rocnuTanudanuy; active GIT? ulcer — aktuBHas sizBa YKKT4; high — Beicoknii.

Hoe OeJsibe, THEBMATHUYeCKast KOMITPECCHUsT HIK-
HUX KOHEYHOCTEH, MbBIIIIEYHO-BEeHO3HasA IIOMIIa
HUKHUX KOHEYHOCTeN) u/miau papMakooruie-
CKUM (IIpUMeHeHWe IMPOTUBOTPOMOOTHIECKUX
CpEJICTB) CIIOCOOOM.

Il dpapmMakoJIOTUYeCKOU TpoPUIaKTUKI
BT3 y rocnuTanmu3upoOBaHHbBIX ITIAIMEHTOB MOTYT
HCIIOJb30BaThCA aHTUKOATYJISIHThI — IellapyuHbI
(HuskomouiekynsspHble — HMI, Heppakuonupo-
BaHHble — H®I'), poHmanapuHykc, opajbHble
AHTHUKOAryJIAAHThl — aHTUBATaMUHBI K (ABK) nin
NpsAMble OpasbHble aHTUROAryJIAHTHI (IIOAK).

OCHOBHBIMHU IpenapaTaMu epBUYHOU (ap-
MakoJIoTu4Yeckol npoduiaktuku BTO B OPUT
ABJASAIOTCA renapuHbl. Mx adderkTuBHOCTD A5
npenoTrBparienus BT 6bu1a yeTko mokasana [71,
72]. Heckoabko PKU oniennBasiv 3 peKTUBHOCTD
u 6e3omacHocTh npuMenenust HMI' u HOT B HU3-
KUX J03ax 1 NpopuiiakTuku BT y manueHTos,
rocnuTaaudupoBaHubix B OPUT. Peaynbrarbl naTu
HCCJIeNOBAHUN OBLIN OlleHEHBI ABTOPAMU KJIUMHU-
YEeCKUX peKoMeHIalui AMepukaHckoro Kose-
ska TopakasipHbIX Bpaueii (ACCP) B 2012 ronxy [46],
a B 2013 roay Ob171 OmMyO/JIMKOBAH MeTa-aHAJINA3
cemu PKMU [73]. JlaHHbIE MeTa-aHaJIM3a ITOKa3aJu,
4To papMakoJioruuecKkast mMpoduIakTUKa 3HAYHU-
TeJIbHO CHUYKaeT KondecTBO TI'B (HO He BJusieT
Ha Koyn4yecTBO TI'B, IpoABIAIOININXCA KIVMHNYE-
ckn), TOJIA 1 He3HAYUTEIHbHO YBEJINYUBACT PUCK
CUJIBHOTO KPOBOTE€YEHHUsI B CPABHEHUH C IJIalie-
60 [45]. HMI 6oJiee ap(peKTUBHO CHIKAJIH TTOKA-
3aTeJId 9YaCTOThl KJIMHUYECKHN 3HauuMoun TIJIA
(ko9 pumnuent pucka 0,58, 95% JI1 [0,34-0,97])
10 CpaBHEHUIO C HU3KUMU j103aMu HPTI' (koad-

¢unment pucka 0,87, 95% 141 [0,60-1,25]), 3Ha4u-

Hence, until new RCS appear, only LMH and
low doses of UFH may be used as anticoagulants
for VTE prophylaxis, wherein preference should be
given to LMH [45, 50].

Experts of the American Society of Hematol-
ogy (ASH) have analyzed the findings of RCS that
evaluated the efficacy and safety of mechanical aids
for prophylaxis compared to pharmacological ones
in therapeutic inpatients including those in ICU
setting [50]. In absolute and relative terms, com-
pared to pharmacological treatment, the mechan-
ical prophylaxis seems to render insignificant or
even zero influence on mortality (risk ratio 0.95,
95% CI [0.42-1.13]) [50]. The number of significant
bleedings decreased when mechanical prophylaxis
was used, compared to pharmacological treat-
ment [45]. However, such complication of usage of
elastic garments as development of ulcers due to
pressure from stockings develops in 2.2% of pa-
tients [81]. Therefore, thromboprophylaxis with the
help of mechanical aids is the only recommenda-
tion for ICU patients not receiving pharmacological
prophylaxis because of counter-indications (for ex-
ample, in case of a high risk of bleeding or counter-
indications for an anticoagulant use) [44, 45, 47]. In
such cases, it is recommended to use intermittent
pneumatic compression of lower legs [45, 50, 64].
Application of combined prophylaxis (a combina-
tion of mechanical and pharmacological aids) is
considered inexpedient [45, 50, 82]. Further studies
are required to determine the real benefits of the
combination [45].

Mechanical prophylaxis should not be pre-
scribed for patients suffering from diseases of pe-
ripheral vessels, peripheral neuropathy or other
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MOTO KpOBOTeueHus (koadduruenT pucka 0,97,
95% I [0,75-1,26]) u cMepTHOCTH (KO3 puiim-
eHT pucka 0,93, 95% 11 [0,82-1,04]). CuctemaTu-
YeCcKHi 0030p C MeTaaHaIU30M, IIPOBEIEeHHBIN
Beitland S. ¢ coaBTropamu, nokasads, uro HMI o
cpaBHeHUIO ¢ HPT 6ojiee 3HAYMMO CHUKAIU
puck gob6oro TTB (OP 0,84, 95% I 0,71-0,98),
p=0,03) [74]. OpHaAKO, Cpely NAalueHTOB, I10/1y4YaB-
mux H®T gubo HMI' craTUCTUYECKUA 3HAYMMbBIX
pasuumnii pucka pasButusi TAJIA, 3HAUMMOT0 KPO-
BOTEYEHM S WJIM CMEPTHOCTH He BbISBJIEHO [74].

Stelfox H. T. (2019) coob1u o pe3yabraTax
KOHTPOJIMPYEMOTO UCC/IefoBaHuA y 12342 nanu-
eHToB, nocrynusmnx B 11 OPUT, He mMeBIIMXx
MIPOTUBOIIOKA3aHUU K (hapMaKOJJIOTUUECKOM TPO-
dunakTure BT u npedbiBaBimmx B OPUT 6oJee
24 4acoB, KOTOPBIM IPOBO/IMJIACH TIPO(PUTAKTHAKA
BT3 HMI, tm60 HedpaKIMOHUPOBAaHHBIM T'elapu-
HOM [75]. He ObLJI0O HUKAKUX CYIIIECTBEHHBIX pas-
JIMYUU MesK Ty TPYIIIaMy B OTHOIIIEHUH JIeTaJIbHO-
CTH, TIPOJOJIKUTEJHLHOCTH TIpeObIBAHUSA B
CTAallMOHApe W MaTepuaJIbHBIX 3aTpaTr. ABTOPHI
CUUTAIOT, UTO peumylectsa HMI' ajs npodu-
JakTuky BTO B peanbHBIX YCJIOBUSX HEACHBI [75].

OnHO MHOTOIIEHTPOBOE HccieqoBanue PRO-
TECT (Prophylaxis for Thromboembolism in Criti-
cal Care Trial) moxasaJio 3HaUYNTEJILHOE CHIKEHIE
4qacToThl pa3Butus TAJIA (1,3 mpotuB 2,3% B KOHT-
poJsibHOI rpymme, p<0,01) [16].

ITarmenThI ¢ TSOKEI0H TTI0YeYHOM HeI0CTaToq-
HOCTBIO, KOTOPbIe NPUHUMAJIH JTAJIBTENIAPUH, UMEJTN
OOJTBITIYIO YacTOTy MpoKcHMaTbHBIX TI'B 1o cpaBHe-
HUIO c rmarenTamMu Ha H®I, Ho cTaTicTHyecKy 3HaYH-
MO pasHUIIbI B OTHOIIIEHNH pricka BT vm 60JThITIO-
'O KPOBOTEYEHUST MEKITY TPyIIIIaMU He ObLITO [76].

ddderTBHOCTD U 6€30TaCHOCTD (poHIana-
punykca uau ITOAK y peaHUMaMOHHBIX OOJTBHBIX
IIOKa He udyyvaJach [45]. CiefyeT OTMETHUTh, 4YTO Y
60abHBIX, Haxoasmuxcst B OPUT, ecTb MHOTO (pak-
TOPOB pHCKA KpPOBOTeueHUsi Ha (oHe mpuema
[TOAK [77]. UMeroTCcAA orpaHUYeHHbIe JaHHbIE O
MMpUMeHeHUs JAHHBIX JIEKAPCTBEHHBIX CPEJICTB
qis npodpunaktuku BT B ycnoBusx OPUT.
Pesynwrarel ucciiegosanus APEX ICU, nokasasnu,
4To Ha (poHe MpueMa OeTpuKcabaHa (He 3aperu-
cTpupoBaH B Poccum) oTMedasach MeHbIIas
gactoTa BT, yeM npu JiedeHNN 9HOKCATaPUHOM
(4,27 nmportuB 7,95%, coOTBEeTCTBEHHO, p=0,042).
YacToTa BOSHUKHOBEHUS 3HAYMMOI'0 KPOBOTeYe-
HUsI ObL1a OTMHAKOBOM B 00ewmx rpymmax (1,14 mpo-
TuB 3,13%, p=0,07), B TO BpeMs Kak MaJIO3HAYNMBbIe
KpoBoTeuyenus (2,56 nporus 0,28%, p=0,011) yame
BCTPEYAINCh Y NAIMEHTOB, OJTYYaBIINX OETPUK-
cabaH (2,56 mporus 0,28%, p=0,011) [78-80].

B cBsA3M c aTUM, IOKa HE MOSIBSITCSI HOBBIE
PKU, niist npodunaktuky BT B kauecTBe aHTH-
KOAaryJIAHTOB MOI'YT UCII0JIb30BaThCA TOJAbKO HMT
n Hu3Kue 1036l HOT. [Ipennoyrenne B ©COOJIb30-
BaHUU ciaenyer orgasatb HMI [45, 50].

sensory disorders, skin problems (‘flimsy’ skin, der-
matitis, gangrene, or recently transplanted skin), al-
lergy to therapeutic garments’ material, severe ede-
mas of legs, serious deformation of extremities, or
unusual shape of legs [17]. In prescribing intermit-
tent pneumatic compression or venous-muscular
pump of lower extremities, one should bear in
mind that their application must be carried out
strictly in accordance with the instruction [83].

Therefore, performance of preventive care
must include the following steps:

1. Individual evaluation of the risk of VTE and
bleeding in each patient;

2. Selection of the method of prophylaxis
based on identified risks;

3. Determination of the prophylaxis’ start time;

4. Determination of the prophylaxis’ length.

VTE prophylaxis methods in ICU patients
based on VTE and bleeding risks are chosen as fol-
lows (fig.) [9, 44, 45, 84, 85]:

* For patients whose risk of VTE is higher than
the risk of bleeding, LMH or low doses of UFH are
prescribed with a preference given to LMH [9, 44];

* For subjects whose risk of bleeding is
greater than the risk of VTE, mechanical thrombo-
prophylaxis is indicated, at least until the risk of
bleeding fells down.

Upon decrease of the risk of bleeding and/or
arrest of bleeding events, pharmacological prophy-
laxis with heparins is necessary [86].

The length of preventive care varies from pa-
tient to patient and depends on the category and
persistence of risk factors. As arule, it is carried out
during the whole length of patient’s stay in ICU and
continues after transfer to other units until dis-
charge providing that the VTE risk remains high.
According to today’s guidelines, it is inexpedient to
continue primary thromboprophylaxis after dis-
charge from the hospital because the potential
harm exceeds its benefit [44, 50].

Anticoagulants Usage in Patients
with Impaired Renal Function

At the time of admission to ICU, almost one
third of patients have creatinine clearance lower
than 30 ml/min [34]. The risk of acute kidney injury
(AKI) is higher in critically ill patients [64]. It is diffi-
cult to deliver thromboprophylaxis to AKI patients
because a drug dose must be balanced depending
on the risk of bleeding.

Choosing heparins, one must bear in mind
that LMH are excreted mostly through kidneys,
hence, at areduced glomerular filtration rate (GFR)
these drugs may accumulate in circulation rising
the risk of bleeding [64].

Dalteparinum and Tinzaparinum have the
highest molecular weight among LMH, therefore,
their blood plasma concentration in humans de-
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JKCHepThl AMEPUKAHCKOTO 00IIecTBa reMa-
ToJsiorOB (American Society of Hematology, ASH)
Npoa”aNau3upoBaau peaynsrarsl PRI, B KOTOpBIX
oleHnBaJIach 3(P(PHEKTUBHOCTL U 0€30IMaCHOCTD
MEXaHUYECKUX CPEeACTB TNPOPUIAKTUKU IO
CpaBHEHMIO C (hpapMaKOJOTUYECKUMU y TOCIIUTA-
JIN3UPOBAHHBIX TEPATTEBTUYECKUX OOJTBLHBIX, B TOM
4ucjle HaxOOWBUINXCA B YCJIOBUAX peaHUMa-
iy [50]. B a6COJTIOTHOM M OTHOCUTETHLHOM BhIpa-
sKeHUU MexaHnvecKasi Tpo@uIakTUKa 110 CPaBHe-
HHUI0O C (papMakoJOru4eckou, I0-BUAUMOMY,
“MeeT He3HAaYUTeJIbHOE UJIU 1aske HyJIeBOe BJIUsI-
HHE HAa CMePTHOCTh (koadduimeHT pucka 0,95,
95% 111 [0,42-1,13]) [50]. KosmdecTBO 3HAYUMBIX
KpOBOTeUeHUHN yMeHbIIAJI0Ch IIPU MCIIOJIb30Ba-
HUM MeXaHU4YeCKON NMpoduJIaKTUKHU TI0 CpaBHe-
HUIO C (apMakoJOTUYeCKUM JiedueHueM [45].
OnHaKo, Takoe OCJOKHEHHe NPUMeHEHUs 3Jia-
CTAUYHOTO TPUKOTA’Ka, KAK Pa3BUTHE 3B OT [1aB-
JIEHUs, OKa3blBaeMOTI'0 YyJKaMH, pa3BUBaeTCA y
2,2% narueHToB [81]. B cBsA3U ¢ aTUM, TPOMOOIIPO-
¢dpuIakTHKA TIPU TTIOMOIIM TOJILKO MeXaHUYeCKUX
CpeJiCTB pEKOMEH/IyeTCsI IPU UHTeHCUBHOM Tepa-
MY MalnyeHTaM, KOTOpble He MoJIydaloT hapMa-
KOJIOTMYECKYIO PO UIIAKTUKY 13-3a IIPOTUBOIIO-
Ka3aHUU (HanpuMmep, IIPU BBICOKOM PHCKE
KPOBOTEUYEHUH WJIN TIPU HAJIMYUM TIPOTUBOIIOKA-
3aHUU K Ha3HAUYEHUIO aHTUKOATYJISIHTOB) [44, 45,
47]. B aTHX cjIy4asax Jiydllle UCII0JAb30BaTh IIepe-
MEJKaIOMIYI0CA IHEeBMaTU4YeCKyl0 KOMIIPECCHIO
rojieHei [45, 50, 64]. [IpuMeHeHEe KOMOHMHUPO-
BAaHHOHW NpOo(UJIaKTUKHN (COUueTaHUe MeXaHu4de-
CKMX M (papMaKOJIOTUYECKUX CPEJICTB) CUMTAETCS
HelleJiecooOpasHoii [45, 50, 82]. HeobxomuMo mpo-
BeJleHMe TaJbHEUINX UCC/IeJOBAaHUM /IS oTIpe-
JIeJIEHUA [10J1b3bI TAKOM KOMOMHAIUU [45].

MexaHUYeCKyI0 TPO(PUIAKTUKY He CJieyeT
Has3HaAYaTh JIUIAM C 3a00JI€eBaHUSMU ITepudepuye-
CKUX COCYZIOB, IepudepriecKkoil HeliponaTuel niu
JPYTAMU CEHCOPHBIMHU HAPYIIECHUAMY, [IOBPEKIe-
HUSIMM KOYKHBIX IIOKPOBOB (KO’Ka IT0 THILY «I1aIli-
pOCHOi GymMarm», IepMaThT, TaHTpeHa UJTN HETABHO
TPAHCIJIAHTUPOBAHHAA KOYKa), HATUYNEM aJlJIeP-
U Ha MaTepuasl JieueOHOro TPUKOTaKa, TKe TbI-
MM OTEKaMU HOT, CEpbe3HOM JlepopMariyeii KoHeu-
HOCTeHl Wu HeoOBIYHOU (popmoit Hor [17]. ITpu
Ha3HAYEHUM TlepeMesKaroIeiicss THeBMaTu4eCKon
KOMIIPECCUU WJIM BEHO3HO-MBIIIEYHOU ITOMIIbI
HIYKHUX KOHEYHOCTe! CJjiefyeT IOMHUTH, YTO UX
IpUMeHeHNe TOJKHO TPOBOAUTHCS CTPOTO B COOT-
BETCTBUU C UHCTPYKIMEH [83].

HNrak, mnpoBeneHne MNpopUIaKTAIECKOTO
JIeYeHHU JOJIKHO BRJIIOYATH CJIEAYIOIe aTalbl:

1. MupuBuayanbpHasa oneHka pucka BTO u
KPOBOTEUYEHHUS Y KKIOT0 NAEHTa;

2. BeIbop MeTona mpopUIaKTUKN Ha OCHO-
BAHWUU BBISIBJIEHHBIX PUCKOB;

3. OmnpejnesieHre BpeMeHU Havaja npodu-
JIAKTHUKU;

pends on the renal function to a lesser degree com-
pared to Enoxaparinum or Nadroparinum [87].
When usual therapeutic doses of Enoxaparinum
are used, the risk of bleeding is higher in patients
experiencing GFR lower than 30 ml/min compared
to patients possessing higher GFR [88-90]. When
GFR fells down to less than 30 ml/min., the dose of
the LMH should be reduced.

LMH dosing should be adjusted based on de-
termining the anti-factor Xa levels if available in
clinical lab to decrease the risk of bleeding [44, 64].
Therefore, in Europe for VTE prophylaxis in ICU pa-
tients with severe renal failure, low doses of UFH
(usual doses of Dalteparinum, or reduced doses of
Enoxaparinum) are recommended [44].

UFH metabolism is less dependent on renal
function and routine laboratory monitoring over
this drug therapy can be carried out in any hospital
(through determining the activated partial throm-
boplastin time —aPTT) [44]. Besides, UFH effect is
reversed quickly by the use of an antidote.

Hepatic Impairment

Clotting system disturbances during acute or
chronic liver failure are associated with reduced syn-
thesis of blood-coagulation factors that increases
risk of bleeding. The VTE risk in hepatic cirrhosis pa-
tients is increased [90]. There are no studies that
evaluate the efficacy and safety of pharmacological
prophylaxis of VTE in that patients [44]. In case of
liver failure, anticoagulants should be used with cau-
tion, carefully weighing the risk of bleeding and
thrombosis. Presumably; it is better to use low doses
of UFH or LMH in that patients [44].

Usage of Anticoagulants during
Decreased Count of Platelets

Thrombocytopenia complicates the use of an-
ticoagulants because of the low count of platelets
associated with a higher risk of bleeding [45].
Therefore, mechanical prophylaxis aids such as in-
termittent pneumatic compression of lower ex-
tremities should be employed in high risk pa-
tients [45]. In patients with high risk of bleeding due
to decreased platelet count (less than 50,000/ mm?3),
pneumatic compression of lower extremities or
medical garments reduce the VTE risk between day
1 and 6 of the treatment.

Patient Management during
Development of Heparin-Induced
Thrombocytopenia

Heparin-induced thrombocytopenia (HIT) is
a threatening complication that might develop
after the use of any heparins as a result of an au-
toimmune reaction [92-94]. HIT involves formation
of autoantibodies to heparin-bound platelet factor
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4. OnpepneseHue AIATEIbHOCTU TPOPUIaAK-
TUKHU.

Br16op meTonoB npodunaktrku BT y manu-
eaToB OPUT, ocHoBaHHbBIN Ha puckax BT u kpo-
BOTEYEHWsI, OCYIIECTBJSETCS CAEAYIOIMNM 06pa-
30M (puc.) [9, 44, 45, 84, 85]:

e JlanmenraMm, y KOTOpbIX puck BTO npessI-
II1aeT PUCK KPpOBOTeYeHUs1, HagHavaeTcsa HMI nim
Huskue po03el H®PI, mpennoureHue orpaercsa
HMI [9, 44];

e JlumaMm Cc pUCKOM KpOBOTedeHUs, Oojee
3Ha4MMBIM 4YeM puck BT, nokasana Mexannyeckas
TpoMOOIIPOoUIAKTHKA, 10 KpaliHel Mepe, 10 Tex
TI0p, II0KA PUCK KPOBOTEYEHUS HE YMEHBIIIUTCH.

[Ipu cHM)KeHNM puCKa KpOBOTEYECHUA U/ UIA
KYITMPOBAaHUU sIBJIEHUI KPOBOTEYEeHU S HEOOXO M -
Ma (papmakosiorunyeckass IpopUIaKTHKa rernapu-
HaMmu [86].

JuTebHOCTE TPO(UIAKTUYECKOTO JIeUeHUST
WHAWBUyaJIbHA U 3aBUCUT OT KaTerOPUHU U COXpa-
HeHUs (pakTOpOB prcka. Kak rmpasuiio, 0Ha MPOBO-
JINTCsI BCe BpeMs HaxoskIeHusA naruenta B OPUT u
NIPOAOJIPKAETCS IIPU ITIepeBoJie B Apyrue OTHe/IeHU
BILJIOTH IO MOMEHTA BBIIMCKY, eciv puck BT ocra-
eTcs1 BbICOKUAM. COIJIaCHO COBPEMEHHBIM PEeKOMEH-
JAIAsIM TPOJ0JBKRATh IEPBUYHYIO TPOMOOTIpodu-
JIAKTUKY IIOCJIe BBIIIMCKY U3 CTAllMOHAPA CYATAETCA
HellesJ1ecoo0pasHbIM, TaK KaK ee TOTeHIINaTbHBII
BpeJ IIPEBBIIIAET I0Jb3Y [44, 50].

Hcnosb30BaHUE aHTHKOATY/ISTHTOB
Yy HAallHEeHTOB CO CHUKEHHOU
¢pyHK1IMEH TOYeR

IIpn nocrynsnennn B OPUT moutu Tperhb
MaIMEeHTOB UMeIOT KJINPEeHC KpeaTUHUHA HUKe
30 ma/muH [34]. Puck pasBUTHUA OCTPOTO
nospesxaeHus nouek (OIII) Belilie y manyeHTos,
HaXOOAIIMXCA B KPUTUYECKOM COCTOAHUU [64].
[TpoBenmenue TpOMOOTIPO(UITAKTUKY ITAIlEHTaM
c OIIII sarpynHeHO, Tak KaK [103a IIpelaparoB
JOJI’KHA OBITH cOATaHCHpPOBaHa C YYETOM pUCKaA
KPOBOTEYEHUS.

[Ipu BpIOOpE TenapuHOB CJaeayeT IOMHUTb,
yro HMI' B OCHOBHOM BBIBOAATCSA MOYKAMH, H,
cJ1e0BaTeJIbHO, IPU CHUYKEHUU CKOPOCTU KJIy-
6oukoBolt puasrpanuu (CKP) maHHbIE JIEKaPCT-
BEHHbIE CpeICTBAa MOT'yT HaKallJIMBaTbCH, CIeL0-
BaTeJbHO, MOBBINIAETCA PUCK BO3HUKHOBEHHUS
KpoBOTeueHU! [64].

JlasbreniapyH M TUH3allapUH UMEIOT CaMbIi
BBICOKUI MOJIeRy/IsIpHBIN Bec cpenu HMI, u moaTo-
My UX KOHLIEHTpAlXA B IIlJIJa3Me KPOBU YeJsI0OBeKa B
MeHBbIIIel CTelleH! 3aBUCUT OT IT0YeYHOH (DyHKITUU
10 CPABHEHMIO C 9HOKCATIAPUHOM WJIM HaJpONapu-
HOM [87]. ITpu ncrosib30BaHMM CTaHJAPTHBIX Tepa-
MeBTUYECKUX 103 JHOKCAMlapUHA PUCK Pa3BUTHS
CHJIBHOTO KPOBOTEYEHMs BBIIIE y IAIUEHTOB C
CK® menee 30 mJ1/MUH IO CDAaBHEHUIO C MalleH-

| Admission to ICU |

v

VTE risk assessment.
Bleeding risk assessment

v v

VTE risk is higher than VTE risk is lower than
the bleeding risk the bleeding risk
Pharmacological Mechanical
prophylaxis prophylaxis

v v

Reassessment of VTE and bleeding risk factors
depending on the clinical condition

Bb160op MeToxa npoduaakTuku BTI.

Fig. Selection of the VTE prophylaxis method.

IIpumeuanne. Admission to ICU — nocryniieaune 8 OPUT;
VTE — BT9; risk — puck; assessment — onenka; bleeding —
KpoBoTeuenue; is higher/ lower than the — 601116/ MeHB1IIE,
yeM; pharmacological — ¢apmaxosioruueckas; prophylaxis —
npoduiakTrka; mechanical — Mexanudeckasi; reassessment
of — moBTOpHAas oneHkKa; factors depending on the clinical
condition — ¢akTOPOB B 3aBUCUMOCTH OT KJIUHUYECKOU
CUTYyaluU.

4 (PF4) [92-94], thus activating platelets and rising
the risk of development of both arterial and venous
thrombosis.

When HIT is suspected or proven, administra-
tion of any heparins must be stopped and other an-
ticoagulants should be prescribed if there is no high
risk of bleeding [44]. In such case, Argatroban [93,
94], Fondaparinux [95], Bivalirudinum [96] are pre-
scribed. During the use of Lepirudin, cross-reacted
PF4 antibodies are generated in 5-10% of pa-
tients [97]. Warfarin should not be used until
thrombocytopenia is reversed due to the risk of
temporary hyperco-agulation and gangrene of ex-
tremities [98]. In patients suffering from renal fail-
ure and HIT, it is better to employ Argatroban since
this drug is metabolized by the liver [99].

Application of Vena Cava Filters

No RCS has been undertaken yet that would
assess the role of vena cava filters in patients to
whom anticoagulants are counter-indicated [44].
It is now believed that vena cava filters should be
installed in patients with high risk of VTE, includ-
ing ICU inpatients, only in cases of absolute
counter-indications to anticoagulants and impos-
sibility of applying pneumatic compression of
lower extremities [44].

Conclusion

VTE is a common life-threatening condition
that commonly develops in inpatients, which ne-
cessitates appreciation of VTE risk factors and per-
formance of preventive measures.
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Tamu ¢ 6ostiee BeicokuM CK® [88-90]. ITpu cHIKe-
Huu CK® menee 30 mui/MuH no3a ganHoro HMIT
JOJT;KHA OBITHh YMEHBIIIEHA.

HJosuposanue HMI' ¢ yueToM ypoBHsI aHTHXa
dakTopa 1 nepuogruvecKoe oTpeesieHre JaHHO-
ro IoKasaTeJsis MOTYyT CHU3UTh PUCK pa3BUTHUA
KpoBOTeUYeHUs [44, 64], HO, K COKaJIEHUIO, TAHHBIN
MeTo]T Ta00PaTOPHOI JUAarHOCTUKY HEJIOCTYIIEH B
OOJIBIIMHCTBE CTAIMOHAPOB. TakMM 00pa3oM, B
EBpone g5 npodunaktuku BT y peanumarios-
HBIX MAIlMEeHTOB C TAMKeJI0U IT0YeYHON HeJloCcTa-
TOYHOCTBIO PEKOMEHIYIOT IIPUMEHATb HU3KUE
no3bl HOT, najisrenapuH B OOBIYHBIX 103aX HJIA
CHUYKEHHBIEe J03bl 9HOKCANapuHa [44].

Metabosmam HOT MeHee 3aBUCUT OT PYHK-
MU TI0YEK, & PYTUHHBIN JIabopaTOPHBIA KOHT-
poJib 3a Tepanuel TaHHBIM MIPenapaToM MOSKET
MMPOBOIUTHCSA BO BCEX CTAIIMOHAPAX (ONpeiesieHne
AKTUBUPOBAHHOTO YaCTUYHOTO TPOMOOILITACTUHO-
Boro Bpemenu — AYUTB) [44]. Kpome ToTO, f€eii-
crBre H®T ObICTpO ycTpaHsieTCcs: TPU pUMeHe-
HUU aHTUJOTA.

Hapyimienue (pyHKIIMH IeYeHU

Hapymienuss cucTeMbl TeMOKOATYJISIINU
Py OCTPOU UM XPOHUYECKOW TMeYeHOUHOU
HeJI0OCTAaTOYHOCTH CBSI3aHBI CO CHUKEHNEM CHH-

Te3a (paKTOPOB CBEPTHIBAHUS KPOBU U, TEM
caMbIM, yBeJIMUEHHEeM pHUCKa KPOBOTEYEeHUH.
Puck BT3 y manueHTOB C IUPPO3OM II€YEHU
MO3keT OBITh BhICOKUM [90]. He cymiecTByeT HI
OIHOTO HCCJeN0BaHUs, Tae ObLIN Obl OIleHEHBI
3 PeKTUBHOCTH U 0€30MacCHOCTh (PapMaKoJI0-
rudeckoi npopuaaktTuku BTO y Takux narueH-
TOB [44]. IIpuMeHATb aAHTUKOATYJAHTHI IIpU
IIeYeHOUYHOU HeJOCTATOUYHOCTU CJIefyeT OCTO-
PO’KHO, TIIATeJbHO B3BEMIMBAs1 PUCK KPOBO-
TedeHUsI U TPOMO030B. [IpeAoT0KUTENTHHO, ¥
TaKUX JIUL] JIy4llle UCII0Jb30BaTh HU3KHUE J03bI
H®TI unu HMT [44].

Hcnonb30BaHUE aHTHUKOATYJISTHTOB
MPH CHIKEHUH KOJTHYECTBA
TPOMOOIIUTOB

TpombonuTonIeHUN 3aTPYAHSIOT IPUMeEHe-
HM€ aHTUKOAryJIAHTOB, TaK KaK IIpU MaJIOM 4UCJIe
TPOMOOIIMTOB YBEJUYNBAETCS PUCK KPOBOTEYE-
HUS [45], B CBSI3U C YEM Y TAKUX OOJIbHBIX TOJIKHBI
HWCIO0JIb30BAaThC MEXaHMYeCKUe CpeficTBa Mpo-
dUIIaKTUKY B BUJIE TIepeMesKalolielicsi THeBMaTH-
YEeCKOU KOMIIPECCUU HUKHUX KOHEUHOCTeN [45].
YV Ji1, ¢ BBICOKMM PUCKOM KPOBOTEYEeHUsI M3-3a
CHU)KEHHMsI 4ucja TpomOoruToB (MeHee 50
000/Mm3), THEBMaTUYeCKasd KOMIIPECCUsI HUYKHUX
KOHEYHOCTEHN MJIN JIeueOHBbI TPUKOTaK YMEHb-
LIAIOT PUCK BO3HUKHOBeHUs BTO B cCpoKU Mex Iy
1-M 1 6-M THEM JIeYeHUS.

Given that 70% of VTE cases can be prevented,
it is necessary to carry out the pharmacological
prophylaxis of the condition with LMH or UFH. In
patients with absolute counter-indications to anti-
coagulants, mechanical methods of VTE prophy-
laxis (pneumatic compression) are employed. It is
necessary to determine the prophylaxis period; in
most cases, it includess the whole length of pa-
tient’s stay in ICU, with continuation of preventive
measures upon transfer to other units.

When using anticoagulants for VTE prophy-
laxis in ICU, one must monitor renal, hepatic and
blood platelet parameters.

For patients at a high risk of VTE and absolute
counter-indications to anticoagulant therapy, ap-
plication of a vena cava filter might be carefully
considered.

With this in mind, rational VTE prophylaxis in
the ICU setting leads to a significant reduction of
the total number of PATE episodes and mortality.
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Be,[[eHI/Ie IMAaIMUECHTOB IIPHU pa3BUTHUHU
FeHapHH-HHI[yuHPOBaHHOﬁ
TpOM6OI.lI/IT01'IeHI/II/I

lenapuH-UHAYIIMPOBaHHAs TPOMOOLUTOIIE-
HuA (I'T) — aTo yrposkatoliee 0CJI05KHEHNE, KOTO-
poe MO’KeT pa3BUTHCA Ha (poHe NpUMeHeHHd
JII0OBIX FellapUHOB B pe3y/brare ayTOMMMYHHOTO
nporecca [92-94]. ITpu I'MT npoucxonut od6pasona-
HUE aHTUTEJI K CBSI3aHHOMY C FelIapUHOM 4-TPOM-
oonurapHomy (paktopy (PF4) [92-94], Tem camMbIM
AKTHUBUPYIOTCA TPOMOOLIMTHI U YBEJUYUBAETCHA
PHUCK Pa3BUTHSA KAK apTEPUAIBHOIO, TaK U BEHO3-
HOTO TpoM0O03a.

B ciiy4yae mogo3peHus Uid NOATBEPKICHUA
I'T ncnonb3oBaHue JIOOBIX TETAPUHOB CJIEAYET
NIPEKPATUTh U HA3HAYUTH IPyrUe aHTUKOAryJIsH-
Thbl (IPH OTCYTCTBUU BBICOKOTO PUCKA KPOBO-
TeueHUs) [44]. B aToMm ciydyae NpPUMEHSAIOTCA
aprarpo0au [93, 94], dounmanapunykc [95], buBa-
JupyauH [96]. IIpu ucrob30BaHUU JIEIUPYAUHA
OTMeYEeHO pa3BUTHE IEPEeKPEeCTHOU pearIuu
anturesa K PF4 (y 5-10% nanuentos) [97]. [Ipume-
HATh BapdapuH [0 MOMEHTa KyIHPOBaHUA
TPOMOOIIUTOIIEHUHU He CJleJlyeT 13-3a pUcKa pas-
BUTHA BpeMEHHOU TMIepKoaryJIsAuu U ranrpe-
HbI KOHeuHocTel [98]. Y manueHToB ¢ II0YeYyHOon
HeJocTaTouyHoCThI0 U I'MT Jiydnie npuUMeHATH
aprarpobaH, Tak Kak 9TOT IIpenapaTr MeTaboJiu-
3UpyeTcA nevyeHbo [99].
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YcranoBka KaBa-(pUJIBTPOB

IToka He 6b1710 TpoBeneHo PRI, koTophie ObI
OIleHWJIN pOJIb KaBa-(pUIBTPOB y MAIMEHTOB,
AMEIUX IIPOTUBONOKA3aHUA K NPUMEHEHUIO
AHTUKOAryJIAAHTOB [44]. B HacToslee BpeMs Cun-
TaeTcs, YTO yCTaHOBKY KaBa- (pUIBTPOB y HallMeH-
TOB C BBICOKMM puckoM BT3, B ToM yncJie rocnu-
TaausupoBanHblx B OPUT, caenyer nmpoBOgUTH
TOJIBKO IPY HAJTNYNU aOCOTIOTHBIX IIPOTHUBOIIOKA-
3aHMI K Ha3HAYEHUIO aHTUKOATY/ISTHTOB, U Y KOTO-
PBIX He MOYKeT OBITh TIpUMeHeHa THeBMaTHYecKast
KOMITIPECCUST HIYKHUX KOHEYHOCTeH [44].

3akJjaouenue

BTO aBJsigeTcss pacnpoCTpaHEeHHBIM, Omac-
HBIM COCTOSTHUEM, KOTOPO€E YacTO Pa3BUBAETCS Y
roCIuTaJIn3MpPOBaHHBIX TIAITUEHTOB, YTO JUKTYyET
HeoO0XOIUMOCTh 3HaHUs (pakTopoB pucka BT u
MIPOBeIeHUsT TPOPUTAKTUIECKIX MEPOTIPUSITHM.

YuursiBas 10, 4T0 70% ciaydaeB BTO MoKHO
MIPeJ0TBPAaTUTh, HEOOXOIMMO ITIPOBOAUTE eTo0 (hap-
MakoJiorTn4ecKyio npodunaktury HMT nmm HOT.
V nmanueHTOB ¢ abCOJIOTHBIMHA TPOTHBOIIOKA3a-
HUSIMU K Ha3HAYEHWI0 aHTUKOATY/ISTHTOB HCIIOJIb-
3yIOTCSI MeXaHUYeCKUe CIIOCO0bI TPOGUIaKTUKHA
BT9 (mueBmMarnueckas kommpeccust). Heobxomu-
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MO OIIpeJIeJINTh CPOKU IPOBeIeHNs TPO(pUIaKkTh-
KU — B OOJIBIITMHCTBE CJIy4aeB 3TO BECH MEPUO]
HaXO0KJeHU NalleHTa B OTIeJIeHUH peaHuManuu
U IpoAoJisKeHue NpopUIaKTUIeCKUX MEp IIpHU
IepeBoze B Apyrue OThesIeHUA.

[Ipu rcnoJib30BaHUY aHTUKOATYJISIHTOB JJIS
npodumakTuky BTI B OPUT HEOOXOAMMO YIUTHI-
BaTh (PyHKIMUIO [T0YEK, (PYHKIUIO IIeYeHH, COHep-
’KaHMe TPOMOOIIMTOB B KPOBU ¥ KOHTPOJIMPOBATh
9TH ITapaMeTphl B JUHAMUKE.

Y manueHTOB C BBICOKUM PUCKOM Pa3BUTHUSA
BT3 m abCOIOTHBIMU TPOTHUBOTIOKA3aHUSAMU K
Tepanuy aHTUKOATYJIsTHTaMU MOKeT OBITH pac-
CMOTpEH BOTIPOC 00 YCTaHOBKe KaBa-(puJsTpa.

YuuThIBas BCe BBIIIECKA3aHHOE, PalliOHAIb-
HOe IpoBejeHne NpopuiIakTuku BT B yciio0Busax
peaHuManyuoOHHOIO OTAEeJeHUsA IPUBOOUT K
3HAYUTEJTLHOMY CHUKEHHIO OOIIEero 4rcsia aIm-
30108 TAJIA 1 J1eTaJbHOCTHU.

Baarogapuoctu. Pabora nmogaepsxkana «[Ipo-
€KTOM TIOBBIIIIEHUSI KOHKYPEHTOCIIOCOOHOCTH
BeJyIIUX POCCUUCKUX YHHUBEPCUTETOB Cpeau
BEAYIINX MHUPOBBIX HAyYHO-00pPa30BaTebHBIX
LIEHTPOB».

Kondaukt nHTepecoB. KoH(IUKT nHTEpE-
COB OTCyTCTBYET.
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