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Hasimave nyti pa3BUTHE HapYIIEHUH (PYHKIIMH ITeYeHU MOKET CYIIIeCTBEHHO OCJIOKHATh TeUeHNEe KPH-
TUYECKUX ¥ TEPMUHATBHBIX COCTOSTHUN. CHCTEeMHBIe HapyIITeHNs TeMOCTa3a HepeaKo SABJISAIOTCS BeIyIITIMU
y TaIeHTOB PEAaHNMAaTOJIOTHIECKOTO IPOMUIIA C XOIeCTaTHIeCKUMH 3a00/IeBaHUSIMY ITIEYeHH, II09TOMY
MU3YyUYE€HNE MEXaHU3MOB UX PA3BUTUA MOKET BHECTU BRJIA/] B IOHUMAHNE PA3BUTUA HOJII/IOpI‘aHH()ﬁ Henmo-
CTaTOYHOCTH [IPU KPUTHYECKHUX COCTOSTHUSIX.

B 0630pe npencTaB/IeHBI COBpEMEHHBIE TaHHbIe 00 N3MEeHEeHHUsX IT0KasaTe/ied TeMOoCTa3a y MalueHToB
C X0JIECTaTUYeCKUMU 3a00/IeBaHUAMM ITeUeHH, TIpe/ijlaraeTcsl MeXaH!N3M Pa3BUTH TaKUX HapYIIIEHUH, B KO-
TOPOM Y9acCTBYIOT (hOoChONMUIHABI MEMOPaH TPOMOOIIUTOB 1 9HIOTETNOIUTOB. OOOCHOBEIBAETCS IIPEIIO-
JIOKEHUE O TOM, YTO CKJIOHHOCTb K TPOM0O03aM y ITaIFieHTOB C X0JIeCTaTHYeCKUMHU 3ab0/IeBaHIAME ITeYeHN
00yCJ/I0BJIeHA TOBHIMIIEHHBIM HAKOTIJIEHHEM 5KeTYHBIX KACJIOT B CHCTEMHOM KPOBOTOKe. [IprBeieHbI JaHHbIE
0 TOM, 4TO IPX AHTH(DOCHOJUIHITHOM CHHAPOME IPEAPACIOTIOKEHHOCTh K 00pasoBaHMIO TPOMOOB 00-
yCJIOBJIEHA N3MEHEHUAMH (POCHOJUITIIHOTO COCTaBa MeMOpaH TPOMOOIINTOB U 9HJO0TETHATBHBIX KJIETOK
COCYZI0B, BOSHUKAIOIIMMH B Pe3YJIETaTe NX B3aNMOJI€HCTBHA C IUPKYIUPYIOIIUMA aHTU(DOCH 0TI THBIMI
anTATesiaMu. O60CHOBAHO MTOJIO’KEHUE O TOM, YTO [T03HAHNE MEXaHU3MOB, JIESKAIX B OCHOBE Pa3BUTHA
W3MeHEeHUH B CHCTeMe CBePThIBAHIA KPOBH IIPH HAPYIIEHUAX (PYHKIIUH [TeYeHH, TOMOSKeT ITOMCKY HOBBIX
myTel obecriedeHrs1 ONTUMAIbHON KOPPEKIINN HAPYIIIEeHW reMoCcTasa y MalieHTOB C XPOHMYECKUMU 3a-
60JIeBaHUSAMU ITEYEHH.

Knaroueswte crosa: zemocmas; HApyuweHus Koazyaiuyuu, xoiecmanuuecrkue 3a60.J1e8aHUSL NeYeHU

The presence or development of liver disorders can significantly complicate the course of critical illness
and terminal conditions. Systemic hemostatic disorders are common in Intensive Care Units patients with
cholestatic liver diseases, so the study of the mechanisms of their development can contribute to the under-
standing of the development of multiorgan failure in critical illness.

The review discusses current data on changes in hemostatic parameters in patients with cholestatic liver
diseases, proposes a mechanism for the development of such disorders, which involve interactions of phos-
pholipids with platelet and endotheliocyte membranes. It is suggested that a trend for thrombosis in patients
with cholestatic liver disease is due to increased accumulation of bile acids in the systemic circulation. Available
data demonstrate that the antiphospholipid syndrome may predispose to the formation of blood clots due to
alterations of phospholipid composition of membranes of platelets and vascular endothelial cells by circulating
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antiphospholipid antibodies. Clarifying the mechanisms contributing to changes of the blood coagulation sys-
tem parameters in liver disorders will aid to development of optimal correction of hemostatic disorders in pa-

tients with chronic liver diseases.
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BBenenue

Cucrema remocTrasa Ipe[CcTaBjseT CO00M
COBOKYIHOCTh MEXaHM3MOB, 00€CIedYrBaIOIINX
COXpaHeHHUe KUIKOI0 COCTOSIHUSI KPOBH, IIpe[-
yIOpeskaeHrue M OCTAaHOBKY KpPOBOTEYEHHU, a
TakyKe [1eJJOCTHOCTH KPOBEHOCHBIX COCYHO0B. B ee
(pyHKIIMOHMpPOBAaHNYM IPUHUMAIOT y4acTre (dak-
TOPBI CBePTHIBAIOIIEN, IIPOTUBOCBEPTHIBAIOIIEH
(QaHTUKOATYJASHTHOW) W (PUOPUHOJIUTHIECKON
CUCTeM KpoBU. V3MeHeHHe (PyHKIIMOHAJIBHOIO
COCTOSTHUSA OTHOTO U3 3BEHbEB B CUCTEME I'eMO-
CTa3a NarreHTOB C XPOHNYECKUMHU AU} Py3HBIMI
3aboJsIeBaHUSAMY TI€YE€HHU COMPOBOYKIAETCA KOM-
MTeHCATOPHBIMU CABUTAMU B EATEHHOCTH APY-
I'UX KOMITIOHEHTOB. Hapyrienre (hyHKIIMOHATBHBIX
B3aMMOCBSI3€el IpU MPOTPECCUPOBAHNU 3aboJie-
BaHWSA MEYEeHHN MOKET ITPUBECTH KaK K yBeJnde-
HUIO PHCKa KPOBOTEYEHMsI, TaK ¥ Pa3BUTHS TPOM-
6o3a [1-5]. B mpenbimymeii dactm 0630pa
00Cy’®/1a/I0Ch pa3BUTHE CKJIOHHOCTU K KPOBO-
TeUYEeHUsIM y NAIlMEeHTOB C HEX0JIECTaTHYEeCKUMU
3a00JIeBaHUAMY I€YEHU B XOJle TeUeHUsI 3aboe-
BaHUA [2], B TO BpeMsA KaK IIPU XOJ1eCTaTUICeCKUX
3a00JIeBaHUAX IIEYEHN B IPOIIECCE TPOTPECCUPO-
BaHUs1 60JIE3HN OTMEYaJIach CKIOHHOCTH K TPOM-
6oo0OpasoBanuio [5-7]. Bo Bropoii yactu o630pa
00CY’RIaIOTCS BOIPOCHI HapYIIEHWHA B CHUCTEME
reMocTasa y IMaleHTOB C X0JIeCTaTUYeCKUMH
3aboJsieBaHUSAMY TI€Y€HU W C TOBPEKIEHUSIMH
Ie4eHU COCYJUCTOro reHesa, KOTopble, KakK Ipa-
BUJIO, COIIPOBOKIAIOTCA THIIEPKOATYJIALUAEN.
[IpenJioskeH HOBBIN MEeXaHNU3M pa3BUTHS Hapyllle-
HUH B CHCTEME TeMOCTa3a IIPH X0JIECTATUIEeCKIX
3a00JIeBaHUSAX I€YEHU.

XosecTaTu4ecKye MOBPEKICHUS IEYEHH U
remocra3. K XpoHHUYECKHMM XOJieCTaTU4eCKUM
MTOBPEXRAEHUSM I€YeHH OTHOCATCS MEPBUYHBIN
ommapnbiil xomaurut ([16X), panee M3BeCTHBIN
KaK MepBUYHBIN OunapHbIi iuppo3 (TT1BL) [9], u
IIepBUYHBIN CKJyepo3upyromuil xonanrur (I1CX).
[1BX sABAsIeTCS XPOHUYECKUM XOJIEeCTATUYECKUM,
rpaHy/IeMaTO3HbIM 1 BOCITAJIUTEIHHO-IECTPYKTHUB-
HBIM TIOPAsKEHNEM MEYKIOIHKOBBIX M CENTATHHBIX
SKeJTYHBIX IIPOTOKOB, KOTOPOE MOYKET OBITH BHI3BA-
HO ayTOMMMYHHBIM MEXaHU3MOM C IOTEHITATEHON
TeHJeHI[uel TporpeccupoBarb B uppo3 [10-13].
[1BX xapakTepusayeTcsi OI0CpeJOBAHHOU IIUTOTOK-
cryeckuMu T KJI€TKAMU TECTPYKIIUEH 9IUTETNO-
[IMTOB, BEICTHJIAIONINX MEJIKYE BHYTPUIIEYeHOUHBIE
SKeJTYHBIE IIPOTOKH. ITO IPUBOIUT K AYKTYIONEHUN
Y CTOMKOMY BHYTPHUII€YEHOYHOMY X0JIECTa3y, KOTO-

Introduction

The hemostasis represents a set of mecha-
nisms that ensure the preservation of the liquid sta-
tus of the blood, the prevention and stopping of
bleeding, as well as the integrity of blood vessels.
Coagulation factors, anticoagulant (anti-blood clot-
ting) and fibrinolytic systems of blood are the func-
tioning components of the hemostasis. Alterations
of one components of hemostasis in patients with
chronic liver diseases are accompanied by com-
pensatory shifts in the activity of other compo-
nents. Altered relationships within the hemostasis
during the progression of liver disease increase the
risk of bleeding or thrombosis [1-5]. In the previous
part of the review, the development of the tendency
to bleeding in patients with non-cholestatic liver
diseases during the course of the disease was dis-
cussed [2], while in cholestatic liver diseases, the
tendency to thrombosis was noted during the pro-
gression of the disease [5-7]. The second part of the
review discusses the issues of hemostasis alter-
ations in patients with cholestatic liver diseases and
liver lesions due to vascular damages, which are
commonly accompanied by hypercoagulation. A
new mechanism for the development of disorders
in the hemostatic system in cholestatic liver dis-
eases is proposed.

Cholestatic liver damage and hemostasis.
Chronic cholestatic liver damage includes primary
biliary cholangitis (PBC), formerly known as pri-
mary biliary cirrhosis [9], and primary sclerosing
cholangitis (PSC). PBC is a chronic cholestatic,
granulomatous and inflammatory-destructive le-
sion of the interlobular and septal bile ducts, which
can be caused by an autoimmune mechanism with
a potential tendency to progress into cirrhosis [10-
13]. PBC is characterized by cytotoxic T cell-medi-
ated destruction of epithelial cells lining the small
intrahepatic bile ducts. This leads to ductulopenia
and persistent intrahepatic cholestasis, which in
the terminal stage causes the development of cir-
rhosis and liver failure.

PSCis a fairly rare chronic cholestatic liver dis-
ease characterized by inflammation, obliteration
and fibrosis of the intra-and extrahepatic bile ducts,
the development of biliary cirrhosis, portal hyper-
tension and liver insufficiency [14]. In both PBC and
PSC, the main pathological changes in the liver
occur in the intrahepatic bile ducts. This leads to al-
tered bile evacuation processes, accompanied by
intrahepatic cholestasis. The latter in the early
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PpBIli B TEpMUHAIBHOM CTaAny 00yCJIaBIMBAET pas-
BUTHE IUPPO3a ¥ IEYeHOYHON HEJJOCTATOYHOCTH.

[ICX — moBOIBHO peKoe XpOHUYECKOE X0J1e-
cTaTuyeckoe 3a0o0JieBaHUe TeYeHM, XapaKTepu-
3yroIeecst BocrajgeHneM, odaureparieii u guob-
pO30M BHYTPH- ¥ BHEIIEYCHOYHBIX JKEJYHBIX
IMPOTOKOB, PA3BUTHEM OMJIMAPHOTO IITPPO3a, IOpP-
TaJbHOM TUIEPTEH3UU U TTeYeHOYHOU HeJI0CTaTou-
"HocTtu [14]. Kak nipu I1BX, Tak u npu [ICX ocHOB-
Hble TIIaTOJIOTUYECKHE M3MEHEeHHUsI B IeYeHU
IIPOUCXOAAT BO BHYTPUIIEYCHOYHBIX SKEJYHBIX
MIPOTOKAaxX. JTO IPUBOIUT K HAPYIIEHUIO SKEJTYCBbI-
JleJICHN s, COIIPOBOKIAIOIEI0CS BHYTPUIIEYCHOY-
HBIM X0J1ecTa3doM. [locaeTHI Ha paHHUX CTaIUsAX
3a00JIeBaHUs MaJjIo BJIMsET Ha 0€JIKOBO-CUHTETH -
4eCKyI0 (PyHKIMIO TIe4eHOYHBIX KIeToK. CucreMa
reMocTasa IIpu 9TOM JOBOJIBHO YCTONUYNBA K pas-
BHUBAIOIIEMyCsd BHYTPUIIEYCHOYHOMY XO0JIECTa3y.
[IpoxoarysiAlMOHHbIE, AHTUKOATyJIALMOHHbBIC U
pubpuHOIUTIYECKIE TTOKA3aTeJ I Ha PAHHUX CTa-
Vs 3a00J1eBaHUsI 3a9aCTyI0 OCTAIOTCS B IIpeie-
Jlax HOpMaJIbHbIX 3HaUYeHu# [15, 16].

ITamyeHThI ¢ X0JIeCTaTHYECKIMU 3a00JIeBaHK -
MMU IIeYCHHU XapaKTepU3YIOTCsI HOPMaJIbHbIMU UJIN
TTOBBIIIIEHHBIMU TTOKA3aTeISIMU KOATYIISAIIN: OoJtee
BBICOKHI YPOBEHb MHTMONTOPA aKTUBAIIH TIJIa3MH-
HoreHa 1 (MATI-1) mo cpaBHEHUIO ¢ 3a001€BAHUSIMI
TeYyeH!U APYToi STUOJIOMH YPaBHOBEIINBAET IT0BbI-
IIEHHYIO aKTUBHOCTH TKAHEBOI'O aKTUBATopa I1J1a3-
munorena (TAIT). M Jiuiis Ha IMO3HUX CTaausax 3a00-
JeBaHUsI 3a CYeT [JIUTEJIbHOTO TOKCHUYECKOIO
BO3JIENCTBUA U30BITOYHBIX YKEJYHBIX KHCJIOT Ha
CTPYKTYpY I'ellaTonuTa, IPOUCXONUT HAPYIIIEeHUE ero
(pyHKIIM, B TOM YHCIIE ¥ OETKOBO-CHHTETUYECKOM.
[TosToMy TIpM XOJIECTAaTHYECKUX 3a00JIEeBaHUSX
neyeHn WU3MEHEHUsI B CBEPTHIBAIOIIEH cucTeMe
KPOBHU MeHee BbIPAsKeHbI, YeM IPU ITUPPO3axX Ieve-
HU BUPYCHOU U aJIKOTOJILHOU NPUPOJBL. JIUIh HA
OUY€eHb MO3THUX CTAIUSIX 3a00JIeBaHMsI Pa3BUBAETCS
MeYeHOYHO-KJIETOYHAsA HeJOCTaTOYHOCTh W MOP-
TaJIbHAs TUIEPTEeH3Ms. BbHKMBAaeMOCTb ITIPU KPOBO-
Te4YeHUsIX U3 BApDUKO3HO PaCIIMPEeHHBIX BEH ITUIIe-
BOJIA 1 YKeJTyJIKa IIPU ITOPTAJIbHOM TUIIepTEH3UH 9THX
MaleHTOB BBIIIE, YeM IIPU HeXO0JIeCTaTUYeCKUX
nuppoasaxeyenu [17, 18].

B koarymorpamme HaOJTI0jaeTCs YAJITNHEHNE
TpoMOuHOBOTO BpeMeHu (TB) rmpu HOpMaJIBHBIX
3HAYEHNAX aKTUBUPOBAHHOTO YACTUYHOTO TPOM-
bomtacTuHOBOTO Bpemenu (AUTB) u mpoTpomMOu-
HoBOTO Bpemenu (I1B); comepskanue pubprHOTEHA
0OCTaeTCsI B IpefeJsiax HOpMbI MY MTOBBINIaeTCs. B
CBsI3U C HEJOCTATOYHBIM KOJIMYECTBOM KeJTIHBIX
KMCJIOT, IOCTyIIAlOKX B KAIeyHuk npu [ICX u
[TIBEX, oTMedaeTcsi yMeHbIIIeHNE a0bcopoIuu u3
TOHKOTO KUIIIEYHUKA YKUPOPACTBOPHUMBIX BUTAMU-
HOB, B TOM uncJje Butamuia K. Buramun K saBiisieT-
¢s1 00513aTeTEHBIM KO(PaKTOPOM /TSI CHHTE3a O10-
JIOTUYECKHU aKTUBHBIX popMm dakTopos I, VII, IX,
X, XIII v ecTeCTBEHHBIX aHTUKOATYJITHTOB, IIPOTEU-

stages of the disease has minor effect on the protein
synthesis in liver cells. The hemostatic system is rel-
atively resistant to developing intrahepatic
cholestasis. Procoagulation, anticoagulation and
fibrinolytic parameters in the early stages of the dis-
ease often remain within the normal values [15, 16].

Patients with cholestatic liver diseases are
characterized by normal or increased coagulation.
Higher level of plasminogen activation inhibitor 1
(PIA-1), may compensate the increased activity of
the tissue plasminogen activator (tPA). Only in the
later stages of the disease due to the long-term toxic
effects of excess bile acids on the structure of the
hepatocytes, their function including synthetic is
corrupted. Therefore, in cholestatic liver diseases,
changes in the blood coagulation system are less
significant than they are for patients diagnosed with
viral or alcoholic liver cirrhosis. Only at very late
stages of the disease the hepatic cell failure and por-
tal hypertension are developing. Survival in bleed-
ing from varicose veins of the esophagus and stom-
ach in patients with portal hypertension is higher
than in non-cholestatic cirrhosis of the liver [17, 18].

In the coagulogram, there are elongations of
thrombin time (TT) and normal values of both ac-
tivated partial thromboplastin time (APTT) and
prothrombin time (PT); the fibrinogen content re-
mains within the normal range or increases. Due to
the insufficient amount of bile acids entering the
intestine in PSC and PBC, there is a decrease in the
absorption of fat-soluble vitamins from the small
intestine, including vitamin K. Vitamin K is a
mandatory cofactor for the synthesis of biologically
active forms of factors II, VII, IX, X, XIII and natural
anticoagulants, proteins C and S. Vitamin K defi-
ciency may affect the calcium-binding sites of the
thrombin-thrombomodulin-protein C complex
[19]. When the y-carboxylation is damaged due to
vitamin K deficiency or the action of its antagonists,
inactive forms of these factors are formed.

There is evidence that hyperfibrinolysis may
develop due to high levels of endotoxins in blood
plasma [7, 20]. Until now, it remains problematic to
predict whether hyperfibrinolysis might develop,
which is not detected by laboratory tests in patients
with cholestatic liver damage due to stress factors
(infection, surgery). Despite the fact that patients
with cholestatic liver diseases in the terminal stage
of hepatic cell failure form inactive forms of clotting
factors and may develop hyperfibrinolysis, they do
not have a tendency to bleed [7]. On the contrary,
activation of coagulation is a sign of alteration of
the blood coagulation system in cholestatic liver
diseases [21-24]. When conducting coagulation
tests in patients with cholestatic liver diseases, the
increases in platelet activity, Willebrand factor level
and a decrease in the activity of ADAMTS-13 met-
alloproteinase are commonly found [22, 25, 26]. Pi-

husch R. et al. shown the platelet function to differ
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HOB Cu S. [lepurut Buramuaa K MoskeT BJIUATH HA
KaJIbIIUH-CBA3BIBAIOIIME CANTHI KOMIIJIEKCA TPOM-
ouH-TpoMOoMonyuH-6esok C [19]. [Tpu Hapy1Ie-
HUM Y-KapOOKCUINPOBAHUS BCJIEICTBHE JTeDUITH-
Ta BUTaMuHa K nim neficTBUsI ero aHTaroHNUCTOB
00pasyIoTcs HeaKTUBHBIE (DOPMBI ATHX (DAKTOPOB.

HmeroTcsa JanHble O TOM, YTO MOSKET pa3BU-
BaTbCs THUNEPPUOPUHONINS, OOYCTOBIEHHBIN
BBICOKHM YPOBHEM 9HIOTOKCUHOB B IIJIa3Me KPOBU
[7, 20]. [To cux TIOp OCTaeTcsl MPOoOJIeMaTUIHBIM
MpeayrafaTh, Pa30BBETCSA JIU TUIepHUOPUHOINS,
KOTOPBIH JTaO0PaTOPHO HE BBISABJISIETCS Y MTAlNEH-
TOB B CTAOMILHOM COCTOSTHUH C XOJIECTaTUIECKUM
IIOBpEsKICHUEM IIeYeHY, BOSHUKIINMU B Pe3yJIb-
Tare BO3/IeNCTBHUSA CTPECCOBBIX (haKTOPOB (MH(pEK-
M5, ollepaTuBHOE BMellaTe/IbCcTBo). HecMoTps Ha
TO, YTO Y HAIIMEHTOB C XOJIEeCTaTHIECKUMU 3a00Je-
BaHUAMU [IeYeHU B TEPMUHAJIBHOU CTAIUU eve-
HOYHO-KJIETOYHOW HEJI0CTAaTOYHOCTH 00Pa3yioTCs
HeaKTUBHbIe (POPMBI (DAKTOPOB CBEPTHIBAHUSA U
MOKET Pa3BUTHCS TUNEPPUOPUHOIINS, CKIOHHO-
CTH K KPOBOTEUYEHUSIM y HUX He Habsromaercs [7].
Haobopor, mpuaHakamMy HapymIeHWUs CHUCTEMBI
CBEPTHIBAHUS KPOBU IIPU X0OJI€CTAaTUYECKUX 3200-
JIEBaHUSIX IICYEHU SABJIACTCA aKTUBALUAA KOAryJIA-
nuu [21-24]. IIpu npoBeIeHUN KOaryIalMOHHBIX
TECTOB Y HAIIEHTOB C XOJIeCTaTUIECKUMU 3a00Je-
BaHUAMU [1€YCHU 9aCTO OTMEYAETCsI yBeJInYeHue
AKTUBHOCTH TPOMOOITUTOB, YpOBHs (pakTopa Bui-
JiebpaH/Ia ¥ CHIKEHNE aKTUBHOCTH METaJIIONPO-
TenHa3bl ADAMTS-13 [22, 25, 26]. Pihusch R. et al.
MTOKa3aJd, YTo (PYHKIHSA TPOMOOITUTOB passnda-
€TCA y ITAllMeHTOB C X0JIeCTaTUYeCKAM 1 HexoJ1e-
CTaTUYECKUM IIOBPE)KICHUEM [ICYCHU U ABJIACTCA
CTaOMJIBHOM MJTH JasKe TUTIEPAKTUBHON y ITarfieH-
ToB ¢ IICX 1 [1BX [22].

Tpomb6oanactorpaduss (TII) BBIABIsET
runeproarynanuio y nanueHtos [ICX m I1BX
3aJ0JIr0 0O CTaAWM PAa3BUTHUA LUPPO3a, HO HE Y
IIalMeHTOB C BUPYCHBIM remarurom C [22, 26].
I'mneproarymnanua o TOI mpu u I1CX, acconuupy-
ercsi ¢ 60oJee BBICOKUM YPOBHEM (pUOpPUHOTeHa
(22, 26]. IIpu npoBegeHUN PYTUHHBIX KOAryJisd-
IMOHHBIX TECTOB, Y IAIIMEHTOB C XOJIeCTaTUYeCKU-
MU 3a60/I€BaHUSAMU MTeYeHU YaCTO BBISABJISETCS
3aMeTHOE ITOBBIIIIEHNE KOJTMYeCTBA TPOMOOIINTOB
1 ypoBH#A ¢pudbpuHoreHa [21]. IIpu arom cumTaer-
Csl, UTO BBICOKAsi KOHIleHTpanus (pubpuHOTEeHa y
MaIFEHTOB C XOJIECTaTHIECKUMU 3a00/1eBaHUSIMA
U remnaToleJJII0JIIPHON KapIIMHOMOU He BeJleT K
MTOBBIMIIEHNI0O 00PAa30BaHUs CTYCTKOB, TaK Kak
OoJbIras yacTh ero He(pyHKIMOHAMbHA [27]. TIpn
9TOM OBLJIO TIOKA3aHO, YTO Y MAIMEHTOB C TePBUY-
HBIM OWJIWApPHBIM XOJIAHTUTOM OOHapy’KeHa
0oJee BBICOKAsA YaCTOTAa TPOMOO30B B IMOPTAJIb-
HOM BEHO3HOM KpOBOTOKe. Ben-Ari Z. et al.
MCI0Jb30Bau TpoMboasmactorpaduio (TEG) miis
OLICHKM CHCTEMBbI reMocTasa y nanueHTos ¢ [ICX n

[TBX [21]. TpomboaJsacTorpacduss u TpomboaIa-

in patients with cholestatic and noncholestatic liver
damage and to be stable or even hyperactive in pa-
tients with PSC and PBC [22].

Thromboelastography (TEG) reveals the hy-
percoagulation in patients with PSC and PBC long
before the stage of cirrhosis, but not in patients
with viral hepatitis C [21, 22, 26]. Hypercoagulation
by TAG in PBC and PSC patients is associated with
higher fibrinogen levels [22, 26]. During routine co-
agulation tests, patients with cholestatic liver dis-
ease often demonstrate a marked increase in the
number of platelets and fibrinogen levels [21]. At
the same time, it is believed that the high concen-
tration of fibrinogen in patients with cholestatic
diseases and hepatocellular carcinoma does not
lead to increased clot formation, since most of it is
non-functional [27]. It was shown that patients with
primary biliary cholangitis showed a higher inci-
dence of thrombosis in the portal venous blood
flow. Ben-Ari z et al. employed TEG to assess the
hemostatic system in patients with PSC and PBC
[21]. TEG and thromboelastometry (ROTEM) are
generally accepted coagulation tests that allow
evaluating the specific components of the plasma
coagulation system and blood cells [28, 29]. TEG al-
lows determining the interaction of plasma coagu-
lation factors, platelets and other blood cells. Based
on the three parameters of the thromboelastogram,
the authors showed that patients with PSC and PBC
exhibit hypercoagulation (PBC 28%, PSC 43%)
compared to patients with noncholestatic cirrhosis
(5%), P=0.005 and P=0.0005, respectively, and com-
pared with healthy volunteers (P=0.005 for PBC and
P=0.00001 for PSC) [21].

Patients with PBC and PSC who experience
hypercoagulability were found to possess a low
level of natural anticoagulants (proteins S and C
and/or antithrombin III [16, 30]. This is due to al-
terations of the protein-synthetic function of hep-
atocytes and a lack of vitamin K. Proteins C and S
belong to vitamin K-dependent glycoproteins that
are synthesized by hepatocytes. It is believed, that
the low concentrations of vitamin K-dependent gly-
coproteins C and S may contribute to increased
thrombosis. In cholestatic liver damage, an imbal-
ance between decreased level of natural anticoag-
ulants and decreased concentration of blood clot-
ting factors leads to the development of
hypercoagulation. The initiators of the develop-
ment of hypercoagulation in cholestatic liver dis-
eases can be bile acids, appearing in high concen-
trations in the common bloodstream. Normally,
bile acids carry out enterohepatic circulation and
practically do not get into the blood flow [31].

Getting into the common bloodstream, in pa-
tients with intrahepatic cholestasis the bile acids af-
fect the phospholipid composition of the cytoplas-
mic membranes of the blood cells and vascular
endothelium, breaking the transverse asymmetry
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crometpusi (ROTEM) sIBsTIOTCS OOIIENTPUHATHIMU
TecTaMM KOaryJsiliuy, KOTOpbIe II03BOJIAIOT Olie-
HUTBH CBOMCTBA KPOBH, COjlepsKallledl Bce KIeTKU
KPOBHU M KOMIIOHEHTbHI CBEPTHIBAIOIIEN CUCTEMBI
miasMmbl [28, 29]. TEG mo3BoJiseT ompeneasiTh
B3aUMOJIeMCTBYE TIJIa3MEHHBIX (DAKTOPOB CBEP-
THIBAHUS, TPOMOOIINTOB U IPYTUX KJIETOK KPOBHU.
Ha ocHOBe Tpex mapamMeTpoB TpoMO0aIacTorpaM-
MBI, aBTOPBI ITIOKAa3aJ/Id, YTO y nanueHTos ¢ [ICX u
[TEX mabmonaercs runeproaryasanus (ITBX 28%,
[ICX 43%) 110 cCpaBHEHUIO C MAllMEHTAMH, UMEI0-
IIIMMU HEXOJIECTAaTUYeCKUU ITUppo3 neuenu (5%),
p=0,005 1 p=0,0005 COOTBETCTBEHHO U I10 CpaBHE-
HHUIO CO 3II0POBBIMH mgoOpoBosibiiamMu (p=0,005
oA [1bX n p=0,00001 moa [ICX) [21].

¥ nanuenTos c¢ [ICX u [1BX, y KOTOpBIX oIIpe-
JIeJIsIeTCA TUIIEePKOAry/Isanys, TaKKe OTMedaeTcs
HU3KUU yPOBEHb €CTeCTBEHHBIX AHTUKOATYJISIHTOB
(mpotewnna S, C u/unu anturpom6buna III) [16, 30].
ITO 00yCJI0BJIEHO HApPyIIEHHEM OEJTKOBO-CHHTE-
TUYECKOH (PYHKIIMU rernaTouuTOB U HEJOCTaTKOM
BuTtamuHa K. [Tporenns: C 1 S — ButamuH-K-3aBu-
CHMBI€ [JINKOIIPOTENHbI, CAHTE3UPYIOTCS IIPEUMY-
IeCTBEHHO renaronurTaMu. Huskasa KOHIleHTpa-
Y1 BUTaMUH-K-3aBUCUMBIX NIMKOOPOTeNHOB C 1
S MOKeT crTocOOCTBOBATH MOBBIIIIEHHOMY TPOMOO-
oOpasoBanwuio. [Tpu X0I€eCTaTUIECKUX TTIOBPESKIEe-
HUSIX ITeYeHU TUCOATaHC MEKTY CHIYKEHEM YPOB-
Hs €CTeCTBEHHBIX aHTUKOATYJISTHTOB 1 CHUKEHUEM
KOHIIEHTpAIuM (aKTOPOB CBEPTHIBAHUSA KPOBU
NIPUBOIUT K PA3BUTHUIO THIIEpKoarynanuu. Vuum-
OyaTopaMy pPas3BUTUA TUIEPKOATYIANUMN IIPU
X0JIECTaTUYeCKUX 3a00JIeBaHUSAX IME€YEHU MOTYT
BBICTYIIATh SKE/TYHbIE KACJIOTHI, ITOABJIAIONINEC B
MTOBBINIIEHHOW KOHIIEHTPAIIUH B 00IIIeM KPOBOTO-
Ke. B HoOpMe sKeJTYHbIe KUCJI0THI OCYIIEeCTBJIAIOT
9HTEPOTeNMaTHYEeCKYI0 ITUPKYIANNIO U B 00N
KPOBOTOK IIPaKTUYECKU He nonasaror [31].

IMomamas B 061U KPOBOTOK, Y TAIIEHTOB C
BHYTPHUIICYCHOYHBIM X0JIECTA30M KEJIYHbIC KUC-
JIOTBI CIOCOOHBI BJIMATH Ha (PoCchOTUTUITHBIN
COCTaB ITUTOIJIa3MaTUYeCKUX MeMOpaH popMeH-
HBIX 3JIEMEHTOB KPOBU M JHIOTEJUs COCYHAOB,
HapylIas MOMepPeYHyI0 aCHMMETPHUI0 MeMOpaH.
JKesryHBIE KUCHOTHI, ABJISAACH CUJIBHBIMU JIeTep-
TreHTaMH, MOT'YT 3aXBaThIBaTh HeUTpasbHbIE (OC-
hoTMIIUIBI C BHEIITHETO JIETIECTKA IIUTOIIa3MaTH -
Jyeckoli MeMOpaHbl (POpPMEHHBIX 3JIEMEHTOB
KPOBU U 3HIO0TEJIMOLUTOB (puc.) I[Ipu aToMm oTpu-
11aTeJIbHO 3apsisKeHHble (pochoaunuabl, MOTyT
«IepeckakuBarb» 10 MexaHuaMmy «flip-flop» c
BHYTPEHHEro JenecTka IUTOIJIa3MaTUYeCKON
MeMOpaHbl Ha BHEITHUH.

[Ipu HapylieHUH nonepevyHol acuMMeTpuu
MeMOpaH TPOMOOIIMTOB U 9HIOTETUATBHBIX KJTe-
TOK COCYJOB Ha UX IIOBEPXHOCTU (hOPMUPYIOTCSA
OTpUIIATETLHO 3apsKeHHbIE (TPOMOOTEHHBIE) y4a-
CTKY U 9KCIIOHUpYyeTcs anonporeuH III TkaHeBoro
¢akropa. Tkanesoii pakrop (TF) u oTpuriare/ibHO

of the membranes. Bile acids, being strong deter-
gents, can capture neutral phospholipids from the
outer lobe of the cytoplasmic membrane of blood
cells and endotheliocytes (Fig. 1). In this case, neg-
atively charged phospholipids can «jump» by the
mechanism of «flip-flop» from the inner lobe of the
cytoplasmic membrane to the outer one.

When the transverse asymmetry of platelet
membranes and vascular endothelial cells is al-
tered, negatively charged (thrombogenic) areas are
formed on their surface and tissue factor III
apoprotein is exposed. Tissue factor (TF) and neg-
atively charged phospholipids of the outer lobe of
the cell membrane of platelets and endotheliocytes
become available for plasma clotting factors. On
the surface of the cytoplasmic membrane, the first
enzyme complex of the procoagulant coagulation
pathway is formed consisting of coagulation factor
VII, TF and calcium cations Ca?* (VII-TF-Ca?*). The
appearance of negatively charged phospholipids
on the outer lobe of the cytoplasmic membrane
leads to platelet activation, and changes in the
phospholipid composition of endotheliocytes can
promote adhesion of activated platelets on the vas-
cular wall and trigger the process of thrombosis.

The loss of asymmetry of phospholipids with
exposure to phosphatidylserine (PS) on the outer
lobe of cell membranes is important for the forma-
tion of microparticles (MP) expressing TF and PS
on their surface simultaneously [32, 33]. TF is the
main physiological initiator of coagulation in vivo
through its interaction with coagulation factor
VII/VIla protease and is expressed by most cellular
components of the vascular wall [34]. Exposure of
both PS and TF on the cell membranes can explain
their procoagulant activities in blood. An increased
amount of TF+ and PS+ MPs in blood plasma has
been demonstrated in a number of prethrombotic
conditions [32, 35].

It is known that a number of substances, such
as endotoxins or cytokines, can act as specific stim-
ulators of induction of MP formation [36]. However,
to date, there are no data on the contribution of
MPs to the imbalance of the hemostatic system
during development of hypercoagulation in pa-
tients with cholestatic liver diseases. It can be as-
sumed that in these patients, due to the appearance
of an increased content of bile acids in the systemic
circulation, an excess amount of MPs enriched with
TF+ and PS+ is formed. Loss of asymmetry of phos-
pholipids in platelets and endotheliocytes can lead
to blebbing of membranes with formation and re-
lease of MPs [32]. The surface of MPs formed due to
platelet blebbing has 50-100 times greater proco-
agulant activity than the surface of activated
platelets [37]. It is believed that studies of MPs in
cholestatic liver diseases can aid to clarify the
mechanism of increased risk of thrombosis in these

patients.
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Mo/ie/ib aKTHBAMH MEMOPAH TPOMOOLMTOR U IHAOTEJHONHUTOB JKETIYHBIMU KMCJIO0TAMH IIPH X0JECTaTHIECKUX 3a00/eBa-
HHSX IleYeHHU (00 bsICHEHHE B TEKCTE).

Model of activation of platelet and endotheliocyte membranes by bile acids in cholestatic liver diseases (explanation in the text).
IIpumeuanue. Activated platelets — akTuBupoBaHHble TpoMbo1UTEI; phospholipids-bile acids-cholesterol micelles — muresnbr,
cocrostye u3 GochoIUINUI0B, KEeJTIYHBIX KUCJIOT, XoJiecTepodia; neutral phospholipids — nefiTpanbhbie hochonmunuasl; nega-

tively charged phospholipids — orpumaresnsHo 3apssreHHBIE pocdomunmabl; coagulation factors — dakTops! KoaryIAIAN.

3apsiskeHHbIe (hOCHOTUNHIbI BHEIITHETO JIETIECTKA
KJIETOYHOU MeMOpaHbl TPOMOOIIUTOB W 3HJIOTE-
JIMOITUTOB CTAHOBSATCS JOCTYITHBIMU AJ15 [IJITa3MeH-
HBIX (paKTOPOB CBepTHIBaHMS KpoBU. Ha moBepx-
HOCTU IIATOILJIa3MaTUIeCKON MeMOpaHbl MOSKET
¢dopMHUpOBATHCA NTEPBBIN (pepMEeHTHBIN KOMIIJIEKC
MMPOKOATYJITHTHOTO TYTH CBEPTHIBAaHUSA KPOBH,
cocrossmuil us ¢gaxropa VII ceepreiBanus, TF u
karuoHoB Kaabrnusa Ca* (VII-TF-Ca?"). [TosgpaeHue
OTpHUIIATeJIbHO 3aPSKeHHBIX (PochoInnnIoB Ha
BHEIITHEM JIETIECTKE IIUTONIa3MaTHIeCKO MeM-
OpaHbl MPUBOIUT K aKTUBAIIMK TPOMOOIUTOB, a
n3MeHeHUA B (pocdOoIUNNIHOM COCTaBe 9HI0Te-
JINOITUTOB MOTYT CIOCOOCTBOBATD AATE€3MHU aKTUBU-
POBaHHBIX TPOMOOIIMTOB HA COCYVICTOM CTEHKE U
3aITycKaTh Iporecc Tpom6000pa3oBaHusl.

[orepst acummeTpuu hocdOTUITHIO0B C IKCIIO-
aunueit docdaruauicepud (PS) Ha BHellHeM
JIETIECTKE KJIETOYHBIX MeMOpaH IpeCTaBsAETCs
BaYKHBIM /1151 HOPMUPOBAHUS MUKPOYaCTHUIIbI (MY)
C HaJIM4YMeM Ha X II0BEPXHOCTU OqHOBpeMeHHO TF+
u PS+ [32, 33]. TF siBsisieTcsi OCHOBHBIM (pU3UOJIOTH -
4YEeCKUM WHUIATOPOM KOAary/Isluu i vivo Yepes
€ro B3auMOJIefiCTBUe C IPOTea3oii (pakTopa CBEPThI-

In the early stages of cholestatic liver diseases,
bile acids accumulating in the general bloodstream
undergo compensatory glucuronidation (by the en-
zyme UDP-glucuronyltransferase) and sulfation (by
the enzyme sulfotransferase) [10]. This diminishes
the detergent properties of bile acids. Therefore,
during this period, changes in the hemostatic sys-
tem in patients with PSC and PBC may be minimal
and practically undetectable [38]. Conservation of
the protein synthesis function of hepatocytes al-
lows for maintenance of the balance between pro-
coagulant and anticoagulant components of the
blood coagulation system [39].

Whereas the disease progresses the concen-
tration of bile acids in the general bloodstream in-
creases. At the same time, the intensity of their glu-
curonidation and sulfation in hepatic cells may be
decreased due to hepatocyte dysfunction caused by
enhanced intrahepatic cholestasis [10]. In the ter-
minal stage of cholestatic diseases requiring organ
transplantation, an increasing number of unconju-
gated bile acids may appear in the general blood-
stream. The latter possess maximum detergent
properties compared to conjugated bile acids. A
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Banwus VII/VIIa u axcipeccupyeTcsi 60JIbIIMHCTBOM
KJIETOUHBIX KOMIIOHEHTOB COCYIUCTON CTEHKH [34].
Kak akcnosunmeil ¢ocdaruauicepuia, Tak u
HaJIMYMEeM TKaHeBOro akTopa B MeMOpaHax MY
MOKHO OO'BSICHUTD VX ITIPOKOATYJISTHTHBIE CBOMCTBA.
[ToBwitienHOE KOTM4ecTBO TF+ 1 PS+ MY B nmasme
KpPOBHU OBLIO 3apETUCTPUPOBAHO TIPHU Psijie TIPe/I-
TPOMOOTHYECKUX COCTOSTHUI [32, 35].

W3BecTHO, YTO psAN BEIIEeCTB, TAKUX KaK
9HJOTOKCHAHBI WJIN IUTOKUHBI, MOT'YT BBICTYIIATh
B KayeCcTBe cHenu(pUUECKUX CTUMYJIATOPOB
HAYKOuU obpasoBanusa MY [36]. OmHako Ha
CETOIHSTHUH JeHb OTCYTCTBYIOT JaHHbBIE 00 y4a-
CTAY MUKPOYACTHII B AMCcOATaHCE CUCTEMBI TeEMO-
CTas3a [Ipy Pa3BUTUY I'MIIEPKOATYJIALNA Y ITallAeH-
TOB C XOJIECTaTUYECKUMHU 3a00JIeBaHUSAMU
neyeHu. MOKHO IPEIII0I0KUTh, YTO y 9TUX ITaly-
€HTOB BCJIEJCTBHE IIOSABJICHUs IIOBBIIIEHHOI'O
COZlepsKaHUA YKEJTYHBIX KUCJIOT B CHCTEMHOM KpPO-
BOTOKe 00pa3dyeTcs M30BITOYHOE KOJIMIecTBO MY,
o6orameHnabix TF+ u PS+. IloTepss acumMmMeTpuu
¢ochoaunmmos B TpoMOOIIATAX U 9HIOTEJTHOIIH -
Tax MOKET IIPUBOJUTH K 0J1€00MHTY MeMOpaH ¢
oOpa3oBaHMeM U BBICBOOOKmeHMEeM MY [32].
[ToBepXHOCTH MUKPOYACTHI], 00Pa30BABIINXCS B
peayisraTe 6,1e60MHTa TPOMOOIIMTOB, 00J1a1aeT B
50-100 pa3 6oJbIIIeli TPOKOATYISHTHON aKTUB-
HOCTBIO, YeM [IOBEPXHOCTh CAMUX aKTUBUPOBAH-
HBIX TpoMOoIuTOB [37]. I3yuernne MY nipu xoJe-
CTaTM4YecKux 3aboJIeBaHUAX TEYEeHH MOSKET
IIOMOYb [IOHATH MEXaHU3M Pa3BUTHUS CKIIOHHOCTHA
K TpoM0O006pa30BaHUIO Y 9TUX MAIFEHTOB.

Ha panamMX 9Tanax xoJiecTaTuieckux 3aboJre-
BaHUWH ITeYeHN HaKaIJIMBAIOIIMeCcs B 00IIEM KpO-
BOTOKE KEJIYHbIe KUCJIOTBI IIOABEPraloTCsA KOM-
IIeHCAaTOPHOMY NIIOKYPOHUPOBAHUIO ((hepMeHTOM
Y ®-rmokypoHUITpaHcdepaso) u cyiabgharupo-
BaHUIO (pepMeHTOM cynbdoTrpaHcdepasoii) [10].
JTO yMEHbIIAET JAeTepreHTHbIEe CBOMCTBA KeJIu-
HBIX KUCJIOT. [I09TOMY B 9TOT Iepuo U3MEHECHN A B
cucreMe remocrasda y nagueHTos ¢ IICX u ITBX
MOTYT OBITh MUHUMa/JIbHBIMHU U MIPAKTUYECKH HE
BBISIBJIATHCA [38], a coxpaHsomasicsa 6eJIKOBO-
CHHTeTHYecKasi (PyHKIMS FenaToUTOB II03BOJIsIET
NOJIePsKUBATh B PABHOBECHUM IIPOKOATYJIAINOH-
HYIO ¥ aHTUKOAryJIsIHTHYIO CUCTEMY CBEPThIBaHUSA
KposBu [39].

ITo mepe mporpeccupoBanus 3aboJsieBaHUs
IIPOUCXOAUT yBeJINYeHNEe KOHIEHTPALUN yKeJId-
HBIX KHCJOT B 00IIeM KpoBoToKe. IIpu arom
WHTEHCHABHOCTH IIPOLIECCa UX IIIOKYPOHUPOBAHUA
U CyJb(aTUpPOBAaHUS B I€YEHOYHBIX KJIETKAX
MOYKET YMEHBIATbCA BCJENCTBUE HapyLIEeHU:
(PYHKIIMU rernaTonuToOB, BBISBAHHOI'O BO3pACTAlO-
LM BHYTPUIIE€YEHOYHBIM XoJiecTadoM [10]. B Tep-
MHUHAJIBHOHN CTaIU¥ X0JIECTaTHYECKUX 3a00eBa-
HUH, TpeOyIOIUX TPaHCIJIAHTAlMM OpTraHa, B
00111eM KPOBOTOKE MOJKET ITOSIBJISATHCS BCE OOJTh-
ee KOJIN4eCTBO HEKOHbIOTMPOBAHHBIX YKETYHbBIX

significant increase in the concentration of uncon-
jugated bile acids in the general bloodstream can
cause significant changes in the phospholipid com-
position of the cytoplasmic membranes of en-
dotheliocytes and blood elements including
platelets. During this period, the imbalance be-
tween the procoagulant and anticoagulant systems
may further increase due to the development of se-
vere hepatic cell insufficiency and impaired ab-
sorption of vitamin K. Alteration of transverse
asymmetry of platelet membranes, endothelial
cells and skewing the imbalance toward the proco-
agulant system can lead to activation of thrombus
formation.

Patients with PSC and PBC are characterized
by better survival after bleeding from varicose veins
of the esophagus and stomach, as well as decreased
blood loss during orthotopic liver transplantation,
compared to patients with non-cholestatic liver
diseases [40]. Liver transplantation in patients with
PSC and PBC is performed relatively easier than in
patients with viral and alcoholic cirrhosis or fulmi-
nant liver failure. Post-transplant outcomes in pa-
tients with PSC and PBS are more favorable com-
pared to viral hepatitis and alcohol-associated liver
disease [41, 42]. In patients with PSC and PBC the
liver is only slightly enlarged in size, portal hyper-
tension is not evident, and there are no developed
fragile venous (portocaval) collaterals on the ab-
dominal wall and in the abdominal cavity. All this
contributes to significantly less blood loss in these
patients during liver transplantation than in pa-
tients with non-cholestatic cirrhosis. The best long-
term outcome in surviving and earlier rehabilita-
tion of recipients were achieved in PSC patients and
PBC patients [41-45].

Liver damage associated with hepatic artery,
portal and hepatic veins thrombosis (Antiphos-
pholipid syndrome, Budd Chiari disease), and
hemostasis. Prothrombotic conditions may consti-
tute a background of disorders of the hemostatic
system in liver diseases [46]. The underlying causes
of portal vein thrombosis (PVT) are recognized as
multifactorial ones that include malignancies, pro-
gressive chronic liver diseases, and acquired and
congenital thrombophilia [47]. Studies revealed
that thrombophilia represents a significant risk for
developing portal vein thrombosis in non-cirrhotic
patients [48, 49].

Thrombosis of the hepatic veins in antiphos-
pholipid syndrome, Badd—Chiari syndrome or ma-
lignant liver tumors may lead to severely impaired
liver function that may require liver transplantation.
Various studies have identified congenital and ac-
quired disorders that serve as predisposing factors
PVT development in patients with cirrhosis [50-54].

Development of thrombosis may stem from
acquired and genetically determined thrombophilia

cases. Most common hereditary risk factors for
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KucJaoT. [Tocsienare o0JaqaoT MakKCUMaJJIbHBIMU
JIeTepTEHTHBIMU CBOMCTBAaMHM II0 CPaBHEHUIO C
KOHBIOTUPOBAHHBIMU SKEJTYHBIMU KHCJOTaAMMU.
3HauuTeJbHOE yBeJIMYCHHE KOHIEHTpaluuu
HEKOHBIOTUPOBAHHbIX KeTYHBIX KUCJIOT B 00IIIEM
KPOBOTOKE CIIOCOOHO BBI3BATh CYIECTBEHHBIE
uaMeHeHus1 pocdoNUIUIHOTO COCTaBa ITATOILIA3-
MaTU4eCcKuXx MeMOpaH (POpMEHHBIX 3JIEMEHTOB
KpPOBH, B TOM YHCJIE TPOMOOITUTOB U 9HIOTETNO-
IIUTOB. B 9TOT mepmoy MOYKET yCUIIMBATHCS qucOa-
JIAaHC MesKAY IPOKOAry/IsIHTHOU M aHTUKOATYJISIHT-
HOW cucTeMaMM reMocTas3a 3a CYeT Pa3BUTHS
BBIpQ)KEHHOM IMeYeHOYHO-KJIETOUYHOM HeJOCTaTO4-
HOCTHU W HapyIIeHHWs BcacblBaHWA BATamMuHa K.
Hapymrenue morepeyHoii aciMMeTpuu MeMOpaH
TPOMOOIIMTOB, SHIOTETNATBHBIX KJIETOK U Trucha-
JIQHC B [OJIb3Y IIPOKOATYISTHTHOU CUCTEMBI MOTYT
MIPUBOAUTDH K aKTUBAIIUHM TPOMO0O0OOpa3oBaHMUsI.

Otrmeueno, uro manueHThl ¢ IICX u IIBX
XapaKTepu3yloTCsl Jiydlllell BBI)KMBAEMOCTBHIO
1ocJie KpOBOTEUEHUH 13 BAPUKO3HO pPacIIupeH-
HBIX BEeH IIUIIEBO/A U 5KeJTyIKa, a TAK)Ke MeHbIIIen
KPOBOIIOTEPEN NPU BBINOJHEHUU OPTOTONHYE-
CKOU TpaHCIIaHTAIIMU TIeYeHH, 10 CPAaBHEHUIO C
nmareHTaMy C HexXoJieCTaTUYeCKUMHU 3a0oJieBa-
HUAMU neyenu [40]. XupyprudecKku TpaHCIlJIaHTa-
nusA nedenu y nanueHToB ¢ I1CX u 116X orHOCH-
TEJIbHO IIPOIe, 4YeM IpPH [UPPO3ax IIeYeHU
BUPYCHOM, aJIKOTOJIBHOM 9THUOJIOTUU U (DYIbMU-
HAHTHOH IIeYeHOYHOM HemoCTaToYHoCTH. ITocT-
TPaHCIUIAHTAIJMOHHBIE MCXOIbl Yy MAIUAEHTOB C
[1CX u ITBX 60/1€€ 61aTOTTPUATHBI IO CPAaBHEHUIO
C BUPYCHBIM I'elIaTUTOM U aJIKOI'0JIb-aCCOLUUPO-
BaHHBIM 3a6oJieBaHueM euenu (41, 42]. TTpu [ICX
u I1bX nmevyeHp He3HAYUTEJBLHO YBEJIMYEHA B pas-
Mepax, HopTaJbHasA TUIIEPTEeH3UA He BBIPAYKEHA,
OTCYTCTBYIOT Pa3BUThIE XPYIIKME BEHO3HbIE (II0P-
TOKaBaJIbHbBIE) KOJLIaTepasii Ha OPIONTHOM CTEHKe
1 B OpromrHO# moJiocTu. Bece aTO0 cmoco6CcTByeT
3HAUUTEJBHO MeEHbIIIell KpOBOIIOTEpE Yy 3TUX
MMAaIlMEeHTOB IIPY TPAHCIJIAHTAUY IIEYeHH, YeM Y
MareHTOB C HEX0JIECTATUYEeCKUMU IIUPPO3aAMMU.
Hawryunine rmokasaresim MHOIOJIETHErO BbI)KMBa-
HUSA ¥ peabuInTaIuy PENUITNEHTOB TOCTUTHY T
nMeHHO nipu [ICX u I16X [41-45].

IoBpekaeHUsI MeueHH, CBsI3aHHbIE C TPOM-
0030M NMeYeHOYHOI apTepHH, BOPOTHOM U Ieve-
HOYHBIX BeH (aHTH(OCHOTUTTUIHBIA CHHAPOM,
60osae3ub bagga—-Kuapu) u remocras. [IporpomM60-
TUYeCKUe COCTOSTHUS MOTYT OBITH (DOHOM HapyIIe-
HUI B CUCTeMe TeMOoCTa3a IMpu 00JIe3HsIX ITeUeHn
[46]. OCHOBHBIE TIPUYUHBI TPOMOO3a BOPOTHOM
BEHbBI YaCTO MHOTO()aKTOPHBIE M BKJIIOYAIOT 3J10-
KadeCcTBEHHbIe HOBOOOpa30BaHUsI, IPOTPECCHU-
pyIoiyie XpoHUYeCKe X0JIecTaTuIecKkre 3adoJe-
BaHUs TI€YEeHU, a TakK)Ke NPUOOpEeTeHHbIe U
HacJeICcTBeHHbIe TPoMOodmnu [47]. TpomOodu-
JIUU SBJISIIOTCS 3HAYUTEIbHBIM (paKTOPOM pUCKA

pasButHsA TpoM603a BOPOTHOM BEHBI Y HEITUPPO-

thrombosis include genes encoding inherent forms
of thrombophilia [55, 56]. They include factor V Lei-
den G1691A mutation; prothrombin G20210A mu-
tation; mutation C677T, gene methyltetrahydrofo-
latereductase, hyperhomocystyneemia; protein S
and protein C antithrombin deficiency, increased
activity and amount of factor VIII [57-59].

Genetic defects of coagulation-anticoagula-
tion result in prothrombotic state, which is likely to
relate to the increasing synthesis of von Willebrand
factor by endothelial cells, increased level of factor
VIII combined with low levels of hepatic anticoag-
ulation factors — proteins C and S, and antithrom-
bin IIT [60, 61].

The most common acquired risk factors for
thrombosis include myeloproliferative disorders
and antiphospholipid antibodies (aPL). The detec-
tion of aPL commonly results in diagnosis of an-
tiphospholipid syndrome (APS) [62]. APS repre-
sents an acquired thrombophilic disorder with
autoantibodies to a variety of phospholipid deter-
minants of cell membranes or phospholipid bind-
ing proteins [58, 62-65]. In the coagulogram of pa-
tients with APS, thrombocytopenia is common,
prolongation of the clotting time of phospholipid-
dependent tests is frequently observed that in-
cludes activated partial thromboplastin time coag-
ulation time determined by Russell's viper poison
[66]. Hypocoagulation diagnosed by the in vitro co-
agulation testing is associated in vivo with throm-
bosis, not bleeding, even when presenting along
with thrombocytopenia.

So far the mechanism of activation of throm-
bus formation in patients with APS has not been
clarified. aPL significantly contribute to initiation
of thrombus formation by APS. aPL represent ex-
tremely heterogeneous population of autoantibod-
ies, each of which has its unique epitope specificity
and pathogenic potential [62-67]. In the blood-
stream, aPL can bind to membranes of blood cells
and endotheliocytes, changing the phospholipid
composition of the outer leaflet of the plasma
membrane. Presumably, aPL through interaction
with endothelial cells and platelets may act as sig-
naling molecules triggering Ca?*-dependent regu-
latory systems that drive thrombogenesis.

Indeed, the increase in the content of Ca?* in the
cytoplasm might inhibit the ATP-dependent
aminophospholipid transferase. The latter con-
tributes to maintaining the transverse asymmetry of
membranes since it transfers phosphatidylserine
from the outer leaflet of the phospholipid bilayer into
the inner one. Decreasing the activity of aminophos-
pholipid transferase will lead to an increased exposi-
tion of PS at the outer leaflet of plasma membrane
and the formation of negatively charged patches nec-
essary for the formation of membrane enzyme com-
plexes. As a result of this disruption of the plasma
membrane structure, the tissue factor becomes ex-
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TUYECKUX MmarueHToB [48, 49]. TpoM603 revYeHoq-
HBIX BEH NMPU aHTUPHOCHOJUTIUTHOM CUHIPOME,
cungpoMe banma-Krapu MoykeT IprUBeCTH K Hapy-
[IeHNI0 (PYHKOWU TermaronuToB, TpeOyomei
TPAHCIIJIAHTAlIMUA TleYeHU. PsAj uccaeqoBaHUN
BBISIBUJIA HACJEICTBEHHBbIE U TPUOOPETEeHHbIE
HapyLIeHUs B CHCTEME I'eMOCTa3a, Kak IIpegpactio-
Jaratore (hpakTopI 151 TPOMOO0OPa3oBaHUs B
BOPOTHOMU BeHe Y ITaIleHTOB C IUppo3oM [50-54].

PasmuaroT mproOpeTeHHbIE U TEHETUYECKU
00yCI0BJIEHHBIE TPOMOO(DUINH, TIPUBOJSAIINE K
pasButHio TpomM6030B. K HanboJiee pacmpocTpa-
HEHHBIM HacCJIeJCTBEHHBIM (DaKTOpaM pHUCKA
TpoM003a OTHOCATCS T€HbI, KOTUPYIOIINE BPOsK-
neHHble (popMbI TpoMbOpuIHH [55, 56], a UMEHHO
myTtanusa G1691A dakropa V Jleiinena, Mmyranus
G20210A mporpombuHa, myTtanuss C677T rena
MeTuaTerparugpodoaaTpeayKTasbl (IIOBBIIIEH-
HBI PUCK TUIEPTOMOIMCTEUHEMUN), TePUIUT
6esikoB S u C, a TakKe aHTUTPOMOWMHA, BHI3BIBAIO-
VX IIOBBIIICHHYI0 AKTUBHOCTb U KOJIMYECTBO
dakropa VIII [57-59].

lenetnyeckue nedeKTsl, BRIOYAIOIITe Koary-
JIIIOHHO-aHTUKOATYISAIMOHHBIA OaIaHC, MOTYT
MIPUBOJIUTH K MPOTPOMOOTHYECKOMY COCTOSTHUIO.
[TocsiemHee 0OyCIOBIEHO YCHJIEHMEM CHHTE3a
9HJIOTeIMATbHBIMU KJIeTKaMu (aktopa Busuie-
OpaHJa ¥ HOBBINIIEHNEM YpoBHs ¢akrtopa VIII B
COYETaHWH C HU3KUM YpoBHEeM aHTuTpoMbuHa I1 i
(paxkTopoB anTHKOArYIISIIIMT — OesikoB C U S, CHH-
Te3UpPyeMBIX B Iieyenu (60, 61].

K nauboJiee 4acToO BCTpPEYAIOIIUMCS TIPU-
00peTeHHBIM (paKTOpaM PHCKa TPOMO03a OTHOCSAT
MuesIonposudeparnBHblie 3a00JIeBaHUS U aHTHU-
dochomunuanbie antuTesna (aPL). BeisiBienne aPL
ABJISIETCA NMIPU3HAKOM PAa3BUTHUSA ONPeeIeHHOTO
CUMIITOMOKOMILIEKCA — aHTU(GOCHOIUTTHTHOTO
cuanpoma (ADC) [62]. ADC — 3aboJieBaHME, OTHO-
cseecsi K IprobpeTeHHON TPOMOO( U C ayTo-
AHTUTEJIaMU K Pa3JIMYHBIM KOMIUIeKcaM ¢ocdo-
JIMTIATHBIX TeTEPMUHAHT KJIETOYHBIX MeMOpaH 1
dochomununcpsaspIBaroUM Oesikam [58, 62-65]. B
KoaryjorpamMMe InanueHToB ¢ APC Hepenko
Ha0JTIOIaeTcs TPOMOOIIUTOTIEHN S, YIJIMHEHHE Bpe-
MeHN CBEpPThIBAaHUSA (HOCHOTUTUI3ABUCUMBIX
TecToB: AUTB, BpeMeHU CBEPTBHIBAHUA C AOM
ramioku Paccesa [66]. OTMedyaemasi B TecTax CBEp-
TBIBAHUS 7 Vir0 BBIPAsKeHHAA TUIIOKOATYJIALNA,
aCCOLMUPYETCS in Vivo He C KPOBOTOUYUBOCTHIO, a C
TpoMbo3aMu ajke Ha (poHe TPOMOOIUTOIIEHUH.
HawuboJiee yacTo cpeny HeHAC/IeICTBEHHBIX ITPU-
YK H NOBBIIIEHNS CBEePTHIBAHUS KPOBU — HAJINUNE
B KpoBUu aPL [62-65]. MI3BeCTHO 3HAYUTEJbHOE
qucao 3abojieBaHUM, MPU KOTOPBIX B KPOBU
BbIABJIAIOTCA aPL [58, 66, 67]. Berasiaenue aPL npu
HEKOTOPBIX ATPOr€HHBIX COCTOSHUAX, & TAKXKe Y
0,2% 300pOBOTO HACeJIEHUA CBUAETE/JILCTBYET He
TOJBKO O HAJTMYUH Pa3INIHBIX UX CYOTUIIOB, HO U
BO3MOJKHOCTU CYILIeCTBOBAHHUSI KaK (POHOBOTO

posed on its outer surface, and the first enzyme com-
plex of the procoagulant blood-clotting pathway VII-
TF-Ca? is formed. The same changes can occur on
the outer leaflets of plasma membrane of platelets to
promote their activation, adhesion and aggregation
on the endothelial wall [68, 69]. Despite thrombocy-
topenia, activation of platelets close to endothelial
wall of the vessel may be enough to trigger thrombo-
sis generation. APS is characterized by a hypercoag-
ulable state that can result in thrombosis in any vas-
cular segment [70].

There are several reports on the association
between antiphospholipid antibodies (APA) and
the development of the Budd-Chiary syndrome
(BCS) [71-73]. BCS is a disorder of blood outflow
from the liver caused by primary obliterating
thrombophlebitis, malformations of the hepatic
veins, their thrombosis following the disease, char-
acterized by liver damage and the development of
portal hypertension [74-76]. BCS is a rare disease
with fatal outcome if no optimal treatment has
been prescribed. The classical BCS is a clinical and
pathological entity characterized by structural and
functional liver abnormalities due to obstruction of
the hepatic venous blood outflow [76].

Pathogenetic role of the aPL in the develop-
ment of BCS remains controversial. It is believed that
the liver cells severely injured because of obstruction
of venous outflow induce production of self-directed
autoantibodies as a response to liver damage [77].
The identification of these antibodies before the de-
velopment of BCS, however, provides the proof that
the production of the aPL may not result from au-
toimmune responses secondary to liver injury [78].

Management of BCS, from simple medical
treatment to liver transplantation, depends on the
acute and chronic evolution of the disease and on
the degree of hepatic insufficiency. BCS in patients
progressing to cirrhosis is an indication for liver
transplantation [79].

Mutations of the gene encoding the prothrom-
bin molecule is the most frequent (22% of cases)
cause of portal vein thrombosis in patients without
cirrhosis. Mutant gene for factor Vin 20% of cases is
the cause of thrombosis of the hepatic veins. Genet-
ically determined protein C deficiency is found in
20% of patients with Badd—Chiari syndrome, and
congenital deficit of protein S occur in 7% of patients
with primary sclerosing cholangitis or portal vein
thrombosis [80, 81]. Patients with factor Vinhibitors
may be clinically asymptomatic, possess mild to se-
vere bleeding symptoms, and develop thrombosis.
Three cases of factor V inhibitor have been reported
to be associated with liver transplantation [82].

Conclusion

Patients with cholestatic liver disease, specifi-
cally in the terminal stage of the disease, have

hemostatic defects that affect the hemostatic sys-
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COCTOSIHUSA U JOCTAaTOYHOM KOMITEHCAITUN CCTEMBI
reMocTasa [0 omnpeneseHHoro nepuoaa. I1puco-
eJMHeHNe IPYTUX TPaAUIIMOHHBIX (paKTOPOB TPOM-
0603a MOYKET TPUBECTU K JEKOMIIEHCAIINH CUCTEMBI
reMocTasa.

MexaHM3M aKTUBAIIUHA TPOMO0O0OOpa3oBaHUSA
y nanueHToB ¢ ADC 10 mocjiefHero BpeMeHu He
coBceM siceH. B mauruarum TpoM6000pasoBaHus
npu A®C BaYKHYIO POJIb UTPAIOT aHTUDOCHOIH-
nuaHble aHTHTesa. aPL TpencTaBJsOT COOOM
Ype3BbIUalfHO reTepOreHHYI0 IOMYJIAIUI0 ayTo-
AHTHTEJ, KAKIAsA N3 KOTOPBIX 00/1a/1aeT YHUKATh-
HBIM 3MUTONIOM CIIENU(MPUIHOCTHA U MTATOT€HHBIM
roTeHIaaoM [68]. Haxomsick B 00111eM KPOBOTOKE,
aPL MoryT cBA3bIBaThCS C MeMOpaHamMu (hopMeH-
HbBIX 9JIEMEHTOB KPOBU U 9H]JIOTEJTUOITUTOB, U3Me-
HsAs QochOMUNUIHBIN COCTAaB BHEITHETO JIETIECT-
Ka [IUTOTIa3MaTHIeCKO MeEMOPAHBI 9THX KJIETOK.
Bo3aMoykHO, yTO aPL BBICTYIIaIOT CUTHAJIBHBIMU
MOJIEKYJIaMHY, 3alyCKAIoIUMU TPOMOOTeHEe3.
MOo>KHO TIPEIOJIOKUTD, UTO UX B3AUMO/JIENCTBIE
C 9HIIOTEJTNAJIFHBIMY KJIETKAMU U TPOMOOITUTAMU
crioco6cTByeT akTuBanum Ca?*-3aBUCHMBIX PeTy-
JIATOPHBIX CUCTEM. ITO MOYKET MPUBOIUTH K
MOBBINIEHUIO COAepsKaHusd B ruToriaszme Ca?,
KOTOpBIN MHrnompyetr AT®-3aBUCUMYI0 aMHHO-
docdomunuarpanchepasy. ITOT pepMeHT urpaer

Ba’KHYIO POJIb B COXpaHEHUHU II0IIePEeYHON acuM-
MeTpuu MeMOpaH, Tak Kak rmepeHocuT gocdaTu-
JUJICEPUH C BHEIIHEro JienecTka (gochoaunusi-
HOro Owciaoss BO BHyTpeHHUH. CHUKeHUE
AKTUBHOCTU aMuHO(OchOIUNUATPaHCPEepPa3bl
MOJKET IIPUBOIUTH K YBEJIMYEHUIO COLEPyKaHUA BO
BHeEIIIHEM JIelleCTKe [IUTOIIa3MaTuyeCcKol MeM-
Opanbl ¢ocharuguicepuHa U 00pa30BAHUIO
OTPHUIIATETHHO 3aPsKeHHBIX y9aCTKOB, HEOOXO ! -
MBIX 17151 DOPMHUPOBAHUSI MEMOpPAHHBIX (DEPMEHT-
HBIX KOMILJIEKCOB. Kpome Toro, B pesyJisrare Tako-
ro HapylleHUsi CTPYKTYypbl IJIa3MaTHYeCKON
MeMOpaHbI Ha €€ BHENTHEN TOBEPXHOCTH 9KCIIO-
HUPYeTCsI TKAHEBOU (pakTop u popMuUpyeTcs nep-
BBII (pepMEeHTHBIN KOMILJIEKC IIPOKOATyIsIHTHOTO
nytu cBéprbiBanusa Kposu VII-TF-Ca?. Takue sxe
M3MEHEHMsI MOTI'YT IPOMCXOIUTH 1 Ha IUTOIJIA3-
MaTn4YecKoil MeMOpaHe TPOMOOIINITOB, YTO MOKET
CITI0COOCTBOBATH WX aKTUBAIMH, a[IT€3UH U arpe-
raiyy Ha COCygucToii cteHke [68, 69]. [ToaTomy,
HECMOTpPsI Ha TPOMOOIIUTOIIEHNIO, aKTUBUPOBaH-
HBIX TPOMOOIIUTOB MOYKET OKa3aThCs JOCTATOYHO
IJIs1 3arrycka TpomboobpasoBannsa. AOC xapakre-
PpHU3YyeTCs TUIIePKOAryJIALMOHHBIM COCTOSTHHUEM,
KOTOpPO€ MOSKET IMIPUBECTU K TPOMOO3Y B JIIOOOM
CerMeHTe COCyaucToro pycJa [70].

HMeroTcs1 naHHBIE O CBSA3U MEYKy aHTU(OC-
doaunuaHbIMU aHTUTeaMu (aPL) 1 pasBuTuem
cuggpoma banna-Kuapu (CBR) [71-73]. Tlon
IIOCJICIHUM IIOHMMAIOT HapylLlIeHre OTTOKAa KPOBHU
13 TeveHd, 00yCJIOBJIEHHOE TEPBUYHBIM 00JTUTE-
pUpYIOIUM TPOoMO0(pIeOUTOM, TOPOKAMU PA3BU-

tem. Severity of these defects depends on the de-
gree of liver damage. Lisman T. et al. suggested con-
cept of a compensatory balanced of the hemostatic
system in liver damages due to various causes [83,
84]. Despite the frequently revealed changes in rou-
tine coagulation tests in patients with hepatic fail-
ure, the hemostatic system is rather balanced by
compensatory mechanisms. An imbalance toward
the dominance of hypocoagulation or hypercoag-
ulation occurs in certain clinical conditions, most
commonly in terminal stage of hepatic failure. One
of the possible causes of hypercoagulation in pa-
tients with PSC and PBC is an increased content of
bile acids in the common bloodstream [85]. The
mechanisms underlying the development of
thrombotic conditions in patients with cholestatic
liver diseases — PSC and PBC, which may be useful
in correcting the hemostatic system in these pa-
tients, are proposed. Detecting high levels of aPL in
patients with thrombotic complications pre-
surgery might warrant a need for their determina-
tion post-surgery. Timely performance of throm-
boelastography and thromboelastometry in
patients with cholestatic liver diseases, as well as
laboratory monitoring of hemostasis will aid to in-
time preventing the thrombotic complications and
improving the quality of life of the patients.

TUS IeYeHOYHBIX BeH, UX TPOMO0O30M C IIOCIeyI0-
IIell OKKJII031el, XapaKTeprayIoleecsi IOBPeskK-
JleHUEeM IeYeHN U Pa3BUTHEM ITOPTATLHON rumnep-
TeHsum [74-76]. CBK — penkoe 3aboJieBaHue C
MOTEHITUAJIBHO JIETAJBHBIM MCXOIOM 0€e3 IIpoBe-
JIeHus ONTHUMaJbHOTrO JiedeHusa. Kyaccuueckui
CBK xapakTepuayeTcsi KJIMHUYECKON KapTUHON
CO CTPYKTYPHO-(PYHKIIMOHAIbHBIMY N3MEHEHUsI-
MM IIeYeHU BCJIeJCTBUE HapyllIeHNUs IIPOXOJUMO-
CTU IEYEHOYHOT'0 BEHO3HOI'0 KPOBOTOKaA [76].

ITatorenernyeckasa poJib aPL B passuruu
CBK octaércs criopHoil. FiMeeTcsi MHEHHE O TOM,
4TO KJIETKU II€YeHUH, I[IOBPEKJIEHHbIe MpU
0OCTPYKIIUU BEHO3HOT'O OTTOKA, MOTYT UHAYIIUPO-
BaTh BBIPA0OTKY ayToaHTuTeJI [77]. B TOke BpeMsi
BBIsSIBJIEHHE 9TUX aHTUTea A0 pas3Butus CBK
ABJIAETCA 10Ka3aTreJIbCTBOM TOT'0, YTO IPOAYKIUA
aPL He sBJigeTcs CJIeACTBHEM NOBPEXKIEHUS
nevyenu [78]. CbK y manueHToOB ¢ Iporpeccupylo-
MM I[IUPPO30OM SIBJISIETCA TTOKA3aHUEM K TPaHC-
IJIaHTALUU IleYeHu [79].

MyTanus resHa, KOQUpyoIero mIpoTpoMOunH,
sIBJIsIeTCsI HauboJiee yacToi (22% ciryyaeB) IpUYU-
HOU TpoMOO3a BOPOTHO! BEHBI y MAIlUEHTOB 0e3
nupposa. MyTariusi reHa, Kogupyloiero akTtop V,
B 20% cJydaeB sIBJSETCS MPUYMHON TpombO3a
MeYeHOYHbBIX BeH. [eHeTHYeCKN 00yCI0BIEHHBIH
nedurut nporenHa C oOHapy:kuBaeTcs y 20%
nanueHToB ¢ CBK, a nporenna S —y 7% nanueH-
TOB C IIEPBUYHBIM CKJIEPO3UPYIOIIAM XOJAHTUTOM
U1 TPOMO030M BOpPOTHOM BeHbI [80, 81]. [TarueH-
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TBI ¢ MyTanuei akropa V JlefimeHna MOTyT OBITh
KJIMHAYECKA 0eCCUMIITOMHBI, UMETh CUMIITOMBI
KPOBOTEUEHUS OT JIETKOU /IO TAKEJION CTelleH!, a
TaK’Ke y HIX BO3MOSKHO pa3BUTHE TPOMOO30B [82].

3akJrouenue

ITanieHTHI C X0JIeCTaTUYeCKUMU 3a0oJj1eBa-
HUSIMHU TTe4eHH, 0COOEHHO B TEpMUHAJIBHOI CTa-
oui  3aboJjieBaHUA, HMEIOT TI'eMOCTaTu4YecKue
Je(eKThbl, KOTOpble 3aTParuBalOT MHOTHE 3BEHbS
CUCTEeMBI TeMO0CTa3a, ! TAYKECTh KOTOPBIX 3aBUCUT
OT CTeleHu MoBpexIeHns meueHu. Lisman T. et al.
BBICKA3aJIX KOHIIEIIIHUI0 O KOMIIEHCATOPHOU cOa-
JIAHCUPOBAHHOCTH CHCTEeMBbI TeMoCTasa IIpu
TOBPEKIEHUSIX IEUeHU PA3JTUYHOU 93TUOJIOTHH [83,
84]. HecMOTpA HaA 4acCTO BbISABJIAEMbIe U3MEHECHUS
B PYTHHHBIX KOAT'yJIALMOHHBIX TeCTaX y IallieHTOB
C TIIEYEHOYHO-KJIETOYHOH HEeJI0CTATOYHOCTBLIO
“MeeT MeCTO CKOMIIEHCUPOBAHHBIA OaslaHC B
cucteme remocrtasa. OgHaKo Takue MNallueHTbI
HUMEIOT 10CTATOYHO Y3KUH «KOPUI0P» JJIs1 HOIep-
SKaHUsI TEMOCTAaTHYeCKOTo OaIanca, M CyIIeCTBYIO-
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OCHOBE Pa3BUTHs TPOMOOTUYECKHUX COCTOSHUN Y
OOJIbHBIX XOJIECTaTUYECKUMHU 3a00JieBaHUAMU
neuedn — [ICX u I1BX, KOTOphIE MOTYT OBITH
I10JIE3HBbI IPA KOPPEKIMYU CUCTEMBbI reMocTa3a y
9TUX MAIlUEeHTOB. BhIsiBJIeHNEe BBICOKUX YPOBHEN
aPL y manueHTOB C TPOMOOTHYECKUMH OCJIOKHE-
HUSIMU JI0 OTIEPAIIVY CBU/IETETLCTBYET O HEOOXOTH -
MOCTH UX OOpefeseHUs B IIOCJe0INepariOHHOM
nepuone. CBoeBpeMeHHOe BHITIOJTHEHE TPOMO03-
Jractorpadpuu ¥ TpOMO03/IaCTOMETPUH ITAITieHTaM
C X0JIECTaTUYECKUMU 3a00J/IeBaHUSAMU IIeYeHH, a
TaKsKe JJabopaTOpHOE BHISIBJIEHUE UMEIOITUXCS Y
HUX Je(EKTOB CHCTEMBI TeMocTa3a Oyer crocoo-
CTBOBaTh IMPEIOTBPAIIEHUIO TPOMOOTHYECKUX
OCJIO’KHEHUU U YTYUIIIeHUIO Ka4eCTBA UX SKU3HU.
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