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MNEPOPAJIBHBIE AHTUKOATYJIAHTBI Y MALVIEHTOB C JTAI™

JNeroyHas aptepuansHas runepteHsusa (J1A) oTtHocuTea K 3a-
00NeBaHNAM, KOTOPOE 04eHb HacTO ANArHOCTUPYETCS Ha NO3AHEN
cTagun ¢ YYHKUMOHAmNbHLIM Knaccom (PK) nero4Hoit runepreH-
3um (JIN) 11l v IV no knaccudpukauum BeceMupHoi opraHu3aumm
3apasooxpaHeHns (BO3), n npuBoauT K TsXKENON NpaBoXXenynoy-
KOBOW He[0CTaTOYHOCTM C NOCNeAYoLNM NeTanbHbIM UCXO0M.
K auarHoctudeckum kputepusm JIAT OTHOCST YpOBEHb CpefiHero
[aBneHus B neroqHoi aptepum (ON1Acp.) >25 MM pT. CT. B NOKOE
Nno AaHHbIM KaTeTepu3aunn npasbix 0TAenos cepaua (KMOC), pas-
NeHne 3aKNUHUBaHUA B nerovHon aptepum (O3/1A) <15 mm prT. CT.,
nero4Hoe cocyauctoe conpotusnenus (JICC) >3 en. no Byay, npu
NCKIT0YeHnM npekanunnapHoi J1T, cBA3aHHOI ¢ NaTonoruen ner-
KNX, XPOHUYECKO TPOMOO3IMOONNYECKON NIEr04HON runepTeH3neit
(XTI u gpyrumun pegkumm 3a6onesaHusmm [1;2].

Tak, XTOJT ABNAeTCA YHUKANbHOW, MOTEHUMANbHO W3NEYNMOii
thopmoit JII, KOTOpas xapakTepusyetcs MexaHU4ecKom O6CTPYK-
LIMeii JIeroYHbIX apTepuin 3MacTUYeCcKOro Tuna 3a CYeT OpraHm3o-
BaHHbIX TPOMO0B. OCHOBOW NaTOdU3MONOrNYECKIX NPOLIECCOB AB-
nsetcs popMupoBaHme TPOMOOTUYECKUX MACC, He NMOABEPrLLNXCS
nn3ucy, Kotopble aanee mbpo3NPyOTCs, Y4TO NPUBOAMT K MeXa-
HUYECKOI 0BCTPYKLMU NEroYHbIX apTepuit. MpudnHoin cnyxar Ha-
pyLLEHUS B KaCKajie CBEPTbIBAHUS KPOBU, B TOM HYUCIE AUCHYHKLNN
SHJOTENMaNbHbIX KNEToK U Tpom6ouuTos [42]. Takum 06pasom, B
otnmnyme o1 JIAT npu XTIJT npuém opanbHbIX aHTUKOArynsaHToB 18-
nseTcs 0653aTeNbHbIM Ha NPOTSHXKEHWI BCEIA XM3HN, B TOM Y1CHEe Y
ONepupoBaHHbIX NaLmMeHTos [43].

113BecTHO, 4T0 B natoreHe3e JTAl BbIAeNstoT YeTbipe OCHOBHbIX
MeXaHW3Ma: Ba30KOHCTPUKLMIO, PELyKLUIO JIErO4YHOro COCYAmMCTO-
r0 pycna, CHUXeHWe 3NacTUYHOCTU NEroYHbIX COCY0B, 06N1Tepa-
LIt0 NEroYHbIX cocynoB (TPOM603 in situ, nponudepaums rnagko-
MblLLEYHbIX KNnetok) (puc. 1). [Jo HacToALLero BpeMeHn TOYHO He
YCTAHOBMEHbI NPOLIECChI, UrpatoLLMe NYCKOBYIO PONib B Pa3BUTUN
naTonorM4yecKnX M3MeHeHUn B NeroyHbix cocyaax npu JII. Co-
BpeMeHHble Teopumn natoreHesa JII DOKYCUpPYOTCA Ha ANCHYHK-
UM UK NOBPEXAEHNN SHAOTENNS, NPUBOAALLENA K HapyLLEHUHO
6anaHca Mexgay BasOKOHCTPUKTUBHBIMU W Ba30AMNATUPYHOLLMMN
BELLLeCTBAMM M Pa3BUTUIO Ba3OKOHCTPUKLMK. OCBOGOXAEHNE He-
NOEHTUULNPOBAHHBIX XEMOTAKCUYECKUX areHTOB M3 MOBPEX-
[EHHbIX KNETOK 3HAO0TENUA BbI3bIBAET MUTPALMIO NMaAKOMbILLEY-
HbIX KNETOK B UHTUMY NIero4HbIX apTepuos. Cekpeuus nokanbHo
AKTMBHbIX Me[MATOPOB C BbIPAKEHHbIM BA30KOHCTPUKTOPHbLIM
NeNCTBMEM CNOCOBCTBYET pa3BUTMIO TPOMO03a in Situ, TpaHcdop-
MUpPYsi COCTOSIHME NIErOYHOM0 COCYAMCTOr0 pycna U3 06bI4HOMO
AHTMKOArynAHTHOrO COCTOSIHMS (BCNELACTBIE 0CBOOOXAEHMS Npo-
CTaLMKNMHA N MHTMBUTOPA TKAHEBOr0 aKTMBaTopa Nia3MUHOreHa)
B MpoKoarynsHTHoe. B pesynbTate 06pas3yeTcsi NMOPOYHbLIA Kpyr:
NOBPEXeHNe 3HAOTENUA HEYKNOHHO NPOrpeccupyer U NpMBOAUT
K PeMOJeIMPOBaHMIO IEr0YHbIX COCY/0B, HAPaCTaHUIO COCYANCTON
06CTPYKUMK 1 06auTepaumnu. Mpu aTOM NaToNornyeckue npoLec-
Cbl 3aTParuBarT BCE CIOW COCYANCTON CTEHKM, Pa3niyHble TUMbl
KNeTOK — 3HAOTeNnanbHble, rnagKoMbllleyHble, (uopobnactsl. B
A[IBEHTULMN OTMEYAEeTCS MOBbILLEHHAA MPOAYKLMSA 3KCTpaLennto-
NAPHOIO MaTPUKCa, BKIHOYAA KONNareH, anacTuH, oMOPOHEKTUH W
TeHacumMH. BocnanutenbHble KNETKU U TPOMBOLUMTbI TaKXe UrparoT
CYLLIECTBEHHYIO ponb B pa3sutum J1I. B nna3me KpoBu 60MbHLIX C
JII NOBbILLEHbI YPOBHW NPOBOCNANUTENbHBIX LUTOKWHOB, B TPOM-
ooumMTax HapyLllaeTcs MeTtabonu3m cepoTOHMHA. Takum 06pasom,
ancbanaHc mMexay TPOMOOTUYECKMMU, MUTOrEHHbIMU, NPOBOCNA-
NUTENbHBIMU, BA30KOHCTPUKTUBHBIMI (DAKTOPaMK U MexaHWu3ma-
MU 06paTHOrO AEACTBUS — AHTUKOArYNAHTHbIMU, AHTUMWUTOMEH-
HbIMI, Ba30AUNATUPYIOLLMMM, CMOCOBCTBYET Ba3OKOHCTPUKLMK K
Tpom603am, NponncepaTMBHbIM U BOCNANUTENbHBIM U3MEHEHUSIM
B JIErO4HOM MUKPOLMPKYNSATOPHOM pycre [2].
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PucyHok 1. MatoreHetuyeckue acnektobl JIAT

Micnonb3oBaHue aHTUKOArynsHToB y 60/bHbIX ¢ JIAI ocTaéres
CMOPHbIM BOMPOCOM HA MPOTSHXEHUM AecATUneTus. Heckonbko
KNUHNYECKUX UCTbITaHNIA NoKa3anu 61aronpusaTHOE BO3AENCTBIE
AHTUKOArynsHTHON Tepanum Ha NPOrHoO3 60NbHbIX C MANONaTUYe-
CKOW neroyHoi runeptenament (UJ1r), o4HaKO 6OMbLUNHCTBO 3TUX
NCCNeA0BaHUA HOCUAW PETPOCMEKTUBHbINA XapakTep U OTinYa-
NNUCb Manoii BbI6OPKOA. He cMOTps Ha OTCyTCTBUE Y6eauTesb-
HbIX [0KA3aTeNnbCTB, COBPEMEHHbIE PEKOMEHAALMN npeanaralT
UCMONb30BaHNE aHTUKOAryNsHTOB Y 60/bHbIX ¢ U, HO B TO Xe
BPEMS NPeACTaBNAOT HEOAHO3HAYHYIO PEKOMEHAALMIO ANs ApY-
rux cpopm JIAT [3]. Tak, cutyauns ewé meHee AcHa AN nawueH-
TOB C apyrumu cpopmamu JT1AT, Ans KOTOPbIX HET NOYTU HUKAKUX
0ny6NMKOBAHHbIX [OKA3aTENbCTB «3a» UMM «NPOTUB» UCMONb30-
BaHMsl aHTUKOArynsHTOB. HEKOTOPbIE U3 3TUX NaLKUEHTOB NOABEp-
)KEHbl NOBbILLIEHHOMY PUCKY KPOBOTEYEHUIA, 0COBEHHO NALMEHTbI
C 3a60N€BaAHUAMUN COEAMHUTENBHON TKAHU, BPOXAEHHbIMU NOPO-
Kamu cephua u 3a6onesaHnamMu neyenu [4; 5; 6].

Tabnuua 1. dapmakokuHeTnyeckue csoiictea HOAK (TCmax -
BpeMs AO0CTUXKEHUS MAKCUManbHOW KOHLEHTpauuu B nnasme
Kposu, T1/2 - Bpems nonysbiBefexus) [44]

CBfi3b C
PuBapokcabaH  2-4 5-94** 80-100% 92-95%
[a6uratpaH 05-2 12-14  6,5% 34-35%
Apixaban 3-4 12 50% 87%

OPAJIbHbIE AHTUKOATYNAHTbI NPU NAT

B TeyeHue ANUTENbHOrO BPEMEHU OCHOBHbIM OpaNibHbIM aHTU-
KOArynsiHToM, NPUMEHSIEMbIM [Nl Nle4eHns 1 NPoUNaKTUKK
TPOMOOTUYECKUX OCNOXHEHWIA, 6bIN CUHTETUYECKNIA aHTArOHUCT
BuTamuHa K — npenapar sapapuH. Heo6XoaumMo 0TMETUTb, 4TO U
Mo HacTosLLee BPEMS OH OCTaeTCs Hanbosee 4acTo Ha3Ha4aembIM
NeKapCcTBEHHbIM CPeACTBOM 3TOA rpynnbl. OAHAaKO ONacHOCTb
pa3BuUTMA NO60YHLIX 3 (DEKTOB HA HOHE ero NPUMEHEHNS, TaKNX
Kak KpOBOTEYeHUe, CIOXHOCTU B MPUMEHEHUN (A0CTATOYHO ANU-
TeNbHbI NepMoj BOCCTAHOBNEHWS HOPMATbHON CBEPTbIBAEMOCTH
KpPOBW NoCcne OTMEHbl npenapata, Noadop A03bl U PerynspHbIi
KoHTponb MHQO) o6ycnosunn noTpe6HOCTb B 60S1ee 6630MaCHbIX
W YAOOHbIX B NPUMEHEHUM HOBbIX NMEPOpaNibHbIX aHTUKOAryNsiH-
ToB (HOAK). B HacTosiLee Bpems B Poccun 3aperncTpupoBaHb!
3 npenapara: gaburatpaH, pusapokcabaH, anukcabaH (Taosn. 1),
OT/IMYAIOLLIMECS CHUXKEHHBIM PUCKOM remopparmyeckmx cobbITuil
1 He Tpebytowwme koHTpons MHO (ta6én. 2).

M. Delbeck » coaBT. Ha XXWBOTHbIX MOAENAX CPAaBHUBANU [ei-
CTBME NPAMOro MHrMbutopa Xa gpakropa, pusapokcabaxa, ¢ Bap-
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(hapnHOM 1 3HOKCANapuHOM Ha NPOCUNAKTUKY LUCHYHKLMN W
runepTpodum NpaBoro Xenyaoyka npyu MOHOKPOTANUHOBON MO-
OeNnn Nero4yHom runepteH3un. Tak, Kpbicbl nuHum Cnper-Loynu
(n=10 B KaXgoii rpynne) 6o PaHLOMMU3MPOBAHbI AN NONyYe-
HUS puBapokcabaHa, BaphapuHa, dHOKcanapuHa unu nnaue6o
npexxzae, Yem nosy4nTb NMOLKOXKHYIO MHBbEKLWI0 60 MI/Kr MOHO-
KpoTanuHa Uiy coneBoro pacTsopa. PuBapokcabaH u 3HOKcana-
PUH [aBanu B TeyeHue 28 OHei, Ha4yMHas 3a 4 4 10 UHBLEKLUK
MOHOKpOTanuHa; Tepanus BapapnHoM Npoao/Kanach B Teye-
Hue 35 HeNn, Ha4MHasa 3a 7 AHeil [0 WHbEeKLUUN MOHOKpPOTANuHa.
lemoaMHaMMYecKne MokasaTenyu W nokasatenu runeptTpogumn
OLeHMBANNUCh 4epe3 28 AHeN nocne BBEAEHUS MOHOKpOTanu-
Ha. PuBapokcabaH [030-3aBMCMMO CHUXan CUCTONIMYECKOE W
MNOBbILIEHHOE KOHEYHO-AMACTONMYECKOE [aBNEeHWe B MNPaBOM
XKeNyao4Ke W yMeHbLUan runeptTpouio NpaBoro >Kenyaouka.
BapdhapuH TONbKO CHMXKaN NOBbILLEHHOE JaBIEHME B TPABOM Xe-
NyAo4Ke. JHOKCanapuH He UMeN HUKaKoro agpdpekTa HU Ha 0fiuH
napameTp. Cepbe3Hoe KPOBOTEYEHME BOSHUKIIO Y YETbIPeX U NATH
KpbIC rpynnbl BapgapuHa u 3HoKcanapuHa, COOTBETCTBEHHO, TOr-
[ KaK HUKaKWX KpOBOTEYEHWIA He HABM0AaNoCh Y KPbIC FPYNMbl
puBapokcabaHa. Takum 06pa3om, aBTOPbI NPULLIAK K BbIBOAY, HTO
CeNeKTUBHOE, MpsSMOe WHrMbupoBaHue Xa hakTopa PUBApOK-
cabaHoM 3h(DEKTUBHO NPefoTBPALLANo AMCHYHKLMKO 1 runep-
TPOMUIO NPABOro Xenyaoyka y Kpbic, KOTOPbIM BBOAMAN MOHO-
KPOTA/nH, 4TO YKa3blBaeT Ha ponb (DakTOPOB CBEPTbIBAEMOCTM
Npu 3KCNepUMEHTaNbHOM NIEr0YHO runepTeH3ni. B cBs3n ¢ 4em
cneayeT NPOBECTYU KNMHUYECKOE UCCe0BaHMe N0 BO3LEACTBMIO
paHHen U NPOAOIHKUTENBHON Tepanun HIrMouTopa Xa akropa,
TAaKOro Kak puapokcabaH, Ha TeqeHue JIAI [41].

OPAJTbHbIE AHTUKOATYNIAHTDI NPW U

B psape pabot, ony6nMKOBaHHbIX, rNaBHbIM 06pa3om, B 1970-e
rogsl, C.A. Wagenvoort n coasT. onucanu Tpom603 MeNiKux BeTBel
NEroYHbIX apTepuii Kak OfHY U3 TUMAYHBIX TMCTONATONOMMYECKMX
ocobeHHocTen WUIT, B TO BpeMs HOCUBLLIEN Ha3BaHWE NEPBUYHON
NeroyHon runepteH3un [7; 8; 9]. 310 HabnoaeHNe, BMeCTe ¢ 1c-
CNefioBaHNAMN, AEMOHCTPUPYIOLLMMI MOBbILIEHHYIO CBEepTbIBa-
EMOCTb KPOBU Y BOMbHbIX C TSKENOA NEroYHoi runepTeH3meit,
NPUBENN K r1UNoTe3e, YT0 TPOMOO03 in Situ N3MEHEHHbIX NEro4HbIX
COCY/I0B MOXET Cnoco6CTBOBaTb MPOrPeccUpoBaHnio 3abonesa-
HWS, @ aHTUKOAryNAHTHas Tepanis MOXET UMETb MONOXUTENbHbIA
adbdpexT [10; 11; 12]. Mopnepxmas aty runotesy, V. Fuster u co-
aBT. B 1984 rogy onybnukoBanu pe3ynbTaTbl HAGNOAATENBHOMO
NCCNEI0BaHNA, KOTOPOE NOATBEPAMIO HanMyue TPOMOOTNHECKNX
NOBPEXAEHNA NEroyHbIX CocyaoB y maumentoB ¢ WM n npoge-
MOHCTPUPOBANOo Ha OCHOBE PETPOCMEKTUBHOrO aHanuaa 120 nauu-
EHTOB, YTO UCMOMb30BaHINE AHTMKOATYNAHTOB CBA3AHO C NyHLIUMM
nokasatensmu BbbkmaemocTu [13]. B 6onee nosgHem uccneno-
BaHuM S. Rich n coasT. nokasatenn BbDKMBAEMOCTM BblN TaKxKe
BbiLLE Y 60NbHbIX, MOMY4aBLLUNX aHTUKOATYNAHTLI. B JaHHOM nccne-
A0BaHUM NOKa3aHWEM [N Ha3HAYEHNS aHTUKOAryNSIHTOB CRYXXWMN

Ta6nuua 2. HOAK B cpaBHeHuH ¢ BapthapuHom [45]
UW/ne Femopparuye-

Weynet/ T3 YTOYHEHHBIA  CKWA MHCYNbT
[aburarpaH 150 | Ha 34% | Ha 24% | Ha 74%
[aburarpad 110 O/IMHAKOBO OfIMHAKOBO | Ha 69%
Pueapokcaban 0/MHAKOBO 0/IMHAK0BO 1 Ha 40%
AnukcabaH 1 Ha21% 0MHAK0BO 1 Ha 49%

OTKNOHEHMs B Nepdoy3un nerkmnx npu CUMHTUrpacomyeckom ucene-
nosaHuu [14]. Cuctematnyeckuii 0630p nuTepatypbl 06Hapyxun 7
nceneaoBaHniA, B 5 M3 KOTOPbIX aHTUKOAryNAHTHas Tepanus nmena
NONOXUTENbHbIA 3MEKT N B 2 — 3hAEKT ObIN OTPULATENbHbIIA
[15]. Oo cux nop He 6bI10 NPOBELEHO NPOCMNEKTUBHOMO PaHLOMM-
31UPOBAHHOIO KMWUHWYECKOro UCCNefoBaHNs Mo OLEHKe UCnofb30-
BaHMsA aHTUKOArynsaHToB y 6ombHbIX ¢ WUJT. CyllecTByeT 4eTKoe
natogouanonorndeckoe 06bACHEHUE AnS WUCMONb30BaHUS aHTU-
KoarynsHToB y 60nbHbIX ¢ W, koTOpoe nojaepxaHo npeasapu-
TENbHbIMU KIIMHUYECKUMM AaHHBIMU, HO Hay4Hble JOKa3aTeNbCTBA
0CTaTCA OrpaHNyeHHbIMN [3].

YyuTbiBas OTCYTCTBME TOYHbIX [0KA3aTeNbCTB B MONb3Y WUC-
NoNb30BaHUsA aHTUKOAryNnsHTOB y naumeHToB ¢ JIAI, cywiecTsy-
eT NPOTMBOMONOXHOE MHEHMe. Tak, BbILEYNOMSHYTbIE AaHHbIe
ObIIX NOSy4eHbl BO BPEMEHA, KOrAa eLLe He BbInn 0CTYMHbI N0Y-
TV HUKAKME NATOreHeTnYeckne MetToapl ieveHns ana J1Al. Passu-
Te npumeHeHns adpdekTnsHoit JTAM-cneumuryeckon Tepanum
NPUBENO K YNYHLWEHUAM CO CTOPOHbI FEMOAUHAMUKM, ABUTaTESb-
HOM aKTUBHOCTW W BbhxuBaemoctn [16; 17]. B 10 xe Bpems, no
KpaiiHei mepe B EBpone, n3meHunach aemorpaus aTux nawmeH-
TOB, 1 Tenepb JIAT 4acTo AMArHOCTUPYIOT Y NOXWUMbIX NALMEHTOB
C MHOXXECTBEHHbIMU KOMOpPOGMAHbIMK cocTosHuamu [18; 19; 20;
21]. B cBA3M C 4eM, HEACHO HACKONbKO HEO6X0ANMa aHTuKoary-
NAHTHAs Tepanus TakUM nauueHTam, OCOGEHHO Y4uUTbIBasA, 4TO
YypOBeHb KpoBOTeYeHUs y naunenTos ¢ T coctasnset 5,4 8 100
net n 19 8 100 net y JTIAI, accounnpoBaHHoiA ¢ 3a60/1eBaHNAMN
COEeLMHNTENIbHON TKaHW [22].

K.M. Olsson v coasT. onucanu esponenckuii peectp COMPERA,
KOTOPbIA NPOCMNEKTUBHO PErMCTPUPYET NALUEHTOB C NErOYHON M-
nepTeH3uneit. Boibopka coctosna n3 1283 nauueHToB ¢ HeaBHO
JamarHoctmpoBaHHon JTAT. AHTUKOArynsaHTHas Tepanus npuMeHs-
nacb B 66% cnyyaes 13 800 nauueHtoB ¢ W n B 43% cny4aes
13 483 nauueHTtoB ¢ apyrumu cpopmamu JT1AT. Y 6onbHbIX ¢ UITT
TPEXNETHAS BbDKMBAEMOCTb HA aHTUKOArynsHTHON Tepanum 6bina
[IOCTOBEPHO BbILLE, N0 CPABHEHMIO C MaLMEHTaML, B CXEMY neye-
HUA KOTOPbIX HWUKOTAA He BXoaunw aHtukoarynautel (P=0,006).
MHOroghakTopHbIii PErpecCUOHHbIA aHanM3 NoATBepAuNn 6naro-
NPUATHOE BO3JENCTBME aHTUKOAryNAHTOB HA BbKMBAEMOCTb MNa-
umeHtos ¢ W (oTHoweHue puckos, 0,79; N 95%, 0,66-0,94).
HanpoTug, UCMOSb30BaHNE AHTUKOArYNSHTOB Y NaLWUEHTOB C ApY-
rumu popmamm JIAT He 6GbINO CBA3AHO C YBENUYEHWUEM BbIXXNBae-
MOCTU, N0 hakTy, UMena MecTo TeHAEHLMS XyALWero ucxofay na-
umeHToB ¢ JIAT, accoummnpoBaHHoii co cknepogepmuein (P=0,08).
Takum 06pa3om, 3TU AaHHble CBMAETENbCTBYIOT B NOMb3Y Npu-
MEHEHUs aHTUKOarynsHToB y 60bHbIX ¢ U, HO He ¢ apyrumu
chopmamu JTAT [3].

D. Caldeira 1 coaBT. B CMCTEMHOM 0630pe U MeTa-aHanu3e cTpe-
MWANUCL ONpefenuTb BO3AEACTBUE OpPaNibHbIX AHTUKOArynsaHTOB
Ha BbDK1UBaemMocTb nauueHToB ¢ JIAI. OgHako He 6b110 HakgeHO
HW OAHOr0 PaHAOMU3NPOBAHHOIO KOHTPONMPYEMOr0 CCneaoBa-
HUS. Tak, B MeTa-aHanu3 6blan BKAYEHbl 9 KOFOPTHBIX UCCNeo-

bonbLime XKT kpoBo- cce CmepTsb OT

KPOBOTEYEHUS  TEYEHUs BCEX NPUYUH
| Ha12%

O[IMHAKOBO 1 OP Ha 50% 1 OP Ha 15% 0=0,051

| Ha 20% 0[INHAKOBO 0/[INHAKOBO 0JIMHaKOBO

OAAMHAKOBO 1 0PB3pasa  0ANHAKOBO Oﬁ”HaKOBO’
p=0,09

1 Ha31% 0[INHAKOBO 0JIMHAKOBO 1 Ha11%
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BaHWI: 2 npocnekTuBHbIX [14; 23] n 7 peTpocnekTusHbIX [3; 24;
13; 25; 26; 27; 28], skntovarowmx 1730 nauunentos ¢ J1AT. Mpuem
Opa/bHbIX aHTUKOArynaTHoB (BapdpapuHa) 6blfl CBA3AH CO CHU-
XXeHunem pucka cmeptHocTi Ha 31% (HR 0,69; 95% Cl: 0,57-0,82;
12=28%). AHann3 4yBCTBMTENbHOCTM NOKa3an nogo6HbIe pesysib-
TaTbl U HUKAKOW 3HA4YMMOIA pa3HOpoZHOCTU. Takum 06pa3om, as-
TOPbI NPULLAN K BbIBOAY, 4TO HET HUKAKUX PAHLOMU3NPOBAHHbIX
[0Ka3aTeNibCTB B NOLAEPXKY NpUemMa OpaibHbIX aHTUKOArymsH-
TOB Y 60bHbIX WJIT. 06befuHeHHble pe3ynbTaTbl KOrOPTHBIX UC-
CNeLOBaHNA CKNOHAKTCA B NOJb3Y 0paNbHbIX aHTUKOAHYNSHTOB,
B CBA3W C YNy4LleHnem BbhkuBaemocTn. OfHAKO BCE paBHO Cy-
LLLeCTBYET HEOO6XOLMMOCTb NparMaTyHbIX PaHLOMU3UPOBAHHBIX
[0Ka3aTesibCTB C YETKUM OTBETOM HA 3TOT BXHbIA KIMHUYECKNIA
Bonpoc [29].

OPAJIbHbIE AHTUKOATYJIAHTbI NPW NAT, ACCOLIMPOBAH-
HOI C 3ABOJIEBAHUAMMW COEAUHUTENBHOM TKAHM

113BeCTHO, 4TO CUCTEMHAsA CKIepOAepMUsA NpefcTaBnseT co6om
ayTOMMMYHHbI KONareH03, XapakTepuaytoLnincs BackynonaTm-
eil 1 rbpo30M M BCTPeyaoLLNiAca Y 605ee YeM 2 MUNSINOHOB
yenosek Bo BceM mupe [30]. [locToBepHO ycTaHOBMEHO, YTo JIAT
SIBNAETCA OJHOM W3 TNAaBHbIX NPUYMH CMEPTM NPU CUCTEMHON
cknepogepmun, 410 coctaBnsaet 30-40% 0T BCex NeTanbHbIX UC-
XOA0B Npu faHHOM 3a6onesaHum [31; 32; 33]. HenedeHHas J1AT,
accoLMMPOBaHHas C CUCTEMHOM CKepoaepMueit, 6bICTPO NPMBO-
ANT K haTanibHOMY TEYEHWIO CO CMEepTeNbHbIM UCX00M OT npa-
BOXENYA04KOBOI CEpAEYHOI HEA0CTaTOMHOCTY U apuTMuin [34].

Tpom603 in situ ssnsetcs vactbto JIAI, accoLMMpOBaHHOW C
CWUCTEMHOIA CKnepoaepMueit, NPOABAAIOWMACA BEHO3HbIMU W ap-
TepuanbHbIM TPOMB03aMK NepUEEPUYECKNX NeroYHbIX COCYA0B
MEJSIKOro kanuépa u MMetoLLnid 06LLmMe MCTONOrMYeCKue NnpusHa-
Ku ¢ WIT [35]. B T0 BpeMs Kak HECKONbKO HabJtoaaTeNibHbIX 1C-
CNneoBaHWi, BKNOYas aBCTPanuinckoe KOropTHoe UccneaoBaHmne
no cknepofepmMuun, NPOAEMOHCTPUPOBANN NONOXNUTENbHOE BA-
fIHME aHTUKOArynaHTHON Tepanii Ha BbIKMBAEMOCTb MaLUeHTOB
¢ JIAT, npyrue HabnoaatenbHble UCCNEA0BAHUA HE NOAAEPXKanN
9TOro MHewusa [36; 37; 38; 3; 29]. HeobxoAMMO OTMETUTb, YTO
MHOrMe NauueHTbl, BKAIOYEHHbIE B 3TU MCCNEA0BaHMs, He Ha-
XOAunucb Ha AoctatodHoi JIAT-cneundpuyeckoir Tepanuu, u
60MbLUMHCTBO M3 HIX cTpagano WIIT [29; 36]. HanpoTuB, AaHHbIe
aBCTPANIMACKOro KOrOPTHOMO WCCeA0BaHUS N0 CKNepoaepmuu
NPOAEMOHCTPUPOBANN NONOXKNUTENIbHOE BAUSHME HA BbDKUBaHWE
Y NALWEHTOB, NONyYaKOLLMX aHTUKOAryNsHTbI U agekBaTHYO J1AT-
cneumndunyeckyto Tepanuto. B rpynne JIAI, accouumpoBaHHON ¢
3a60/1€BaHNAMN COEAMHUTENBHON TKaHU (95%, KOTOPbLIX OblIK
nauuenTbl ¢ J1AT, accouumpoBaHHOM C CUCTEMHOI CKNepoaep-
MUWeR), MeanaHa BbPKMBAHWS COCTaBMNA TONTbKO 5 NeT, Habnoaa-
nocb nNpeanonaraemMoe 5-KpaTHoe COKpalleHne CMepTHOCTM npu
Tepanun BapgapuHOM, Ha3HA4eHHON MO YCMOTPEHMI0 Bpaya, B
cpeaHeM Ha 2,6+1,8 net [23].

A. Calderone u c0aBT. MpeAcTaBUN OOBACHEHWE U METO-
ponornio  pasel Il paHAOMWU3NPOBAHHOIO KOHTPONUPYEMOrO
UCccneaoBaHns no OLeHKe 3PeKTUBHOCTM, 6e30MacHOCTM W
peHTabenbHOCTU npuema aHTukoarynsaHtoB npu JIAT, accouw-
MPOBAHHOI C CUCTEMHOI cKnepofepMueil. B naHHOM mceneno-
BaHWW CPaBHMBAETCS Tepanus 2,5 Mr anukcabaHa ¢ nnauebo B
napannenbHbIX rpynnax, paHAOMU3UPOBAHHbLIX B COOTHOLUEHMN
1:1, B 06eux rpynnax npenapar NPUHUMAIOT OBAXAbl B A€Hb B
TeyeHWe 3 fneT Kak AOMOMHEHWe K MOCTOSHHOM MepopanbHOii
NAT-cneumndnyeckon Tepanui. NMepBUYHbIMI KOHEYHBIMU TOYKA-
Mn 6yAeT Bpems [0 CMEepTH UnK KnnHuyeckoe yxyauienme JIAT.

BTopuyHble peaynbTaThbl 6yayT BKAKYaTh (YHKLMOHANBHYIO CMO-
COBHOCTb, CBA3AHHYIO C KA4ECTBOM XXM3HM U pa3BUTMEM Hebnaro-
NPUATHBLIX COObITUIA. Takxxe 6yaeT OLEeHNBATLCA PEHTAbeNbHOCTb
Tepanun aHTMKoarynsHTamun npoTue nnaue6o. Heo6xoanmo oT-
MEeTUTb, 4TO 3TO NEpPBOE KIMHWYECKOe WCCNeAoBaHue, Lenbto
KOTOPOro oueHUTb 3hDEKTUBHOCTbL, 6€30MACHOCTb U PeHTabenNb-
HOCTb AHTWUKOAryNSIHTHOM Tepanun Kak KOMMOHEHTA feyvyeHns
NAT, accouumpoBaHHON C cUCTeMHOR cknepoaepmmnen. G Lenbto
MWUHWMW3MPOBaHMSA NPEAB3ATOCTU JaHHOE MUCCnefoBaHue sBNsi-
eTCs CNenbIM paHa0MM3MPOBaHHBIM NaLE60-KOHTPONMPYEMbIM.
Bbibop annkcabaHa B 103e 2,5 Mr [1Ba pa3a B CYyTKW B Ka4ecTBe
AHTUKOAryNsAHTHON Tepanum OCHOBAH Ha COOOPaXEHWUM COOTHO-
LLIEHMA pucKa-nonb3bl npu J1AT, acCOUMUPOBAHHOI C CUCTEMHON
cknepogepmuein [39].

OPAJIbHbIE AHTUKOATYJIAHTbI NP NAT, ACCOLMPOBAH-
HOW C BPOX/&HHbIMW NOPOKAMM CEPILIA (NIAT-BNC)

Mopoku cepaua 1 CBA3aHHbIX C HUM KPYMHbIX COCYI0B SBASOT-
Cs camMbIMi1 HaCTbIMI CPEAVN BPOX/EHHbIX aHOManuii. BeneacTteue
YNYHLIEHHOI AMArHOCTUKIA AaHHbIX 3a601eBaHNIA NPUGAN3NTENBHO
90% naumeHTOB C BPOXXAEHHbIMU nopokamu cepaua (BIC) poctu-
ratT B3pOCNOil Xun3Hu. B 10% cny4aes 6bICTPO UK CO BPEMEHEM
passuBaeTcs JIAI, KOTOpas CHWXAET TONMEPaHTHOCTb K dn3mye-
CKUM Harpy3kam W yxyfliaeT mporHo3. [laHHble no cuTyauun c
TaKMMMW MaLMEHTamMn OrpaHnyeHbl. [poAomKaoLLIMIACA Npocnek-
TUBHbI PErnCTp HEABHO MHULIMMPOBAHHbBIX METO/I0B NIBYEHMs ANs
neroyHon runepteH3un COMPERA BKNto4aeT B3POCbIX NaLMEHTOB
CO BCEMW hOpMaMW NErOYHON TUMEPTEeH3MK, KOTOPbIE NoMyvarT
NAT-cneunconyeckyto Tepanuio. Tak, ¢ 16 Hos6ps 2012 B 6ase
naHHbIX 8% cocTtaBunu 3642 naumenta c JIAT-BIC. CpeaHwii Bo3-
pacT 3TuX NaLueHToB cocTaBun 39 neT, MyX4uHbl B 39%, cpeaHss
ANCTaHLMS No TecTy 6-MUHYTHOI X0ab6bI cocTaBuna 370+102 me-
Tpa, pyHKUMoHanbHoM Knacce no NYHA I/1l — 8 39%, IIl — B 59% u
IV — B 3% cnyyaes. CpeaHee Ka4yecTBO XXM3HM B BU3yanbHOMN aHa-
norosoi Lwkane u3 100 nyukTos (EQ-5 D) pasHanocs 51. MauueHTsb
¢ JNAT-BIC B 80% cnyyaes nonyyanit MOHOTepanuto 1 9% Komou-
HupoBaHHyto JTAT-cneunduyeckyro Tepanmio n 8 11% — nekapcraa,
He oTHocsawmeca K Tepanuu JIAT. Tonbko B 20% cnyvaes nauw-
eHTbl MPUHUMaNK OpanbHble aHTUKOAryNnAHTbI. [MpeanonaraeTcs,
4yT0 4-neTHss BbhkMBaemocTb naumeHtoB ¢ JIAM-BIC coctaBuna
79%, N0 CPaBHEHMIO C 72% Yy 60MbHbIX ¢ nanonatuydeckon JIAT.
CornacHo AaHHbIM peructpa, naumentsl ¢ JIAT-BIMC cHuaunm To-
NEepPaHTHOCTb K (OM3NYECKUM HArpy3kam U CYLLECTBEHHO CHU3WN
Ka4yecTBO XM3HW. OHU MONy4arT KOMOUHUPOBAHHYK Tepanuio 1
OparnbHble aHTUKOArynsaHTbl pexe, Y4em naumeHTbl ¢ U, ogHako
X BbIXMBAEMOCTb BblLLe [40].

BbIBO/bI

Takum 06pasom, npobnema aHTUKOAryNaHTHON Tepanuu npu
NAT ocTaeTtcs akTyanbHOW U He PELUEHHON N0 HACTOSALLEE BPEMS.
Y4uTbIBas HanM4me JOKa3aHHbIX NATOreHETUYECKUX MEXaHM3MOB
MOBbILIEHHOr0 TPOMO00OPA30BAHUS Y TaKUX MaLMeHTOB, 60Jb-
LUMHCTBO UCCneaoBaTeNieil CKOHABTCSA B NOMb3Y aHTUKOAryNsAHT-
HO Tepanuu. [NpUHMMas BO BHUMaHWE Pe3ynbTaTbl, NOSTy4eHHbIe
Ha XXUBOTHbIX MOJENAX, a TaKXXe NpeaBapuTesbHbIe Pe3ynbTaThbl
PaHLOMU3NPOBAHHOr0 Naue60-KOHTPONUPYEMOro UCCNenoBa-
HUS C anukKcabaHoM, He MCKII0YAETCA NONOXWUTENbHAA POSib Ha
MPOrHO3 W CHWXEHME pUCKA TPOMO006PA30BaHNA Y NALIMEHTOB,
NPUHUMAIOLLNX HOBblE MepopasibHble aHTUKOATYNSHTbI, OfHAKO
970 TpebyeT NPoBeAeHUs fanbHENWMNX KIMHUYECKUX UCTIbITAHNIA.
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SUMMARY

The use of direct oral anticoagulants in patients with pulmonary
arterial hypertension (PAH) has remained a controversial issue for
a decade. Despite the lack of solid evidence from well-controlled
prospective trials, anticoagulation has been recommended
for patients with idiopathic pulmonary arterial hypertension
(IPAH), but it is unclear whether this recommendation should be
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extrapolated to patients with other forms of PAH. In this review, we
discuss the current opportunities and problematic aspects of oral
anticoagulation therapy in different forms of PAH, the influence on
disease course and prognosis..

Keywords: pulmonary arterial  hypertension, idiopathic
pulmonary arterial hypertension, direct oralanticoagulants,
thrombosis in situ.
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ORAL ANTICOAGULANTS IN PATIENTS WITH PAH

Pulmonary arterial hypertension (PAH) is a condition, which
is very often diagnosed at a late stage, with the functional class
of pulmonary hypertension of Ill or IV level, according to the
classification of the World health organization, and results in
severe right heart failure and death. The diagnostic criteria for PAH
include the level of mean pulmonary artery pressure >25 mmHg
provided by right heart catheterization; pulmonary artery occlusion
pressure <15 mmHg; pulmonary vascular resistance >3 Wood
units, if precapillary pulmonary hypertension is not associated with
lung disease, chronic thromboembolic pulmonary hypertension
and other rare diseases had been excluded [1;2].

Thus, chronic thromboembolic pulmonary hypertension
(CTEPH) is considered a unique and potentially curable form of
pulmonary hypertension. CTEPH is characterized by mechanical
obstruction of pulmonary elastic-type arteries due to organized
blood clots. The pathophysiological basis is the formation of
thrombotic masses not undergone lysis and then to fibrosis, which
leads to mechanical obstruction of pulmonary arteries. The causes
are alterations in coagulation cascade and clotting, including the
dysfunction of endothelial cells and platelets [42]. Therefore, in
contrast to PAH, patients with chronic thromboembolic pulmonary
hypertension require life-long oral anticoagulants, including
patients who previously underwent surgical treatment [43].

Four main pathogenetic mechanisms of PAH are known:
vasoconstriction, reduction of the pulmonary vascular bed,
decreased compliance of the pulmonary vessels, obliteration of
pulmonary vessels (thrombosis in situ, proliferation of smooth
muscle cells) (fig. 1). To date, processes that play a starting role in
the development of pathological changes in the pulmonary vessels
in pulmonary hypertension have not been determined. The modern
theory of the pathogenesis of pulmonary hypertension focuses on
the dysfunction of endothelium or its damage, leading to disruption
of the balance between vasoconstriction and vasodilating
substances and the development of vasoconstriction. The release
of unidentified chemotactic agents from the damaged endothelial
cells induces the migration of smooth muscle cells to the intima
of pulmonary arterioles. Secretion of locally active mediators
with a pronounced vasoconstrictor effect contributes to the
development of thrombosis in situ, transforming the status of the
pulmonary vascular bed from the normal anticoagulant state (due
to the liberation of prostacyclin and inhibitor of tissue plasminogen
activator) into the procoagulant. As a result, we see the formation
of a vicious circle: damage of the endothelium steadily progresses
and leads to remodeling of pulmonary vessels, increases vascular
obstruction and obliteration. Thus, pathological processes involve
all layers of the vascular wall and several cell types — endothelial,
smooth muscle, and fibroblasts. There is an increased production of
the extracellular matrix including collagen, elastin, fibronectin, and
tenascin in the adventitia. Inflammatory cells and platelets also play
a significant role in the development of pulmonary hypertension. In
the blood plasma of patients with pulmonary hypertension levels of
proinflammatory cytokines are increased, metabolism of serotonin
is disturbed in platelets. Thus, the imbalance between thrombotic,
mitogenic, proinflammatory, vasoconstrictive factors and reverse
action mechanisms — anticoagulant, antimutagenic, vasodilating
— promotes vasoconstriction and thrombosis, proliferative and
inflammatory changes in the pulmonary microcirculatory bed [2].

The use of anticoagulants in patients with PAH has remained a
contentious issue for decades.

Several clinical trials have shown a beneficial effect of
anticoagulant therapy on the prognosis of patients with idiopathic
pulmonary hypertension; however, most of these studies were
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Figure 1.Pathogenetic aspects of pulmonary arterial hypertension

retrospective and had a small sample. Despite the lack of
conclusive evidence, current recommendations suggest the use of
anticoagulants in patients with idiopathic pulmonary hypertension,
but at the same time, are vague on its use in other forms of PAH [3].
So, the situation is even less clear for patients with other forms of
PAH for which there is almost no published evidence for or against
the use of anticoagulants. Some of these patients are at increased
risk of bleeding, especially patients with connective tissue diseases,
congenital heart defects and liver diseases [4; 5; 6].

ORAL ANTICOAGULANTS IN PULMONARY HYPERTENSION

For a long time, the main oral anticoagulant used for the
treatment and prevention of thrombotic complications was a
synthetic antagonist of vitamin K —warfarin. It should be noted that
at present, it remains the most commonly prescribed drug in this
group. However, the risk of side effects, such as bleeding, difficulty
in use (a prolonged period of restoration of normal coagulation after
discontinuation, dosing and regular monitoring of the INR) have led
to the need for more safe and convenient new oral anticoagulants
(NOACs). Currently, there are three NOACs, registered in Russia:
dabigatran, rivaroxaban, apixaban (table 1), where in a reduced risk
of hemorrhagic events and not requiring INR monitoring (table 2).

Table 1. The pharmacokinetic properties of the
NOACs (TCmax -time to reach maximum concentration
in plasma, T1/2 - half-time elimination)

Drug TCMaX. 11/2,n  Bioavailability Agls::('ia;t)llggmh

proteins
Rivaroxaban 2-4  5-94** 80-100% 92-95%
Dabigatran  05-2 1214  6,5% 34-35%
Apixaban 3-4 12 50% 87%

M. Delbeck et al., used animal models to compare the effects of a
direct inhibitor of Xa factor, rivaroxaban, to warfarin and enoxaparin
on the prevention of dysfunction and hypertrophy of the right
ventricle in monocrotaline model of pulmonary hypertension. Thus,
the Sprague-Dawley rats (n=10 in each group) were randomized
to receive either rivaroxaban, or warfarin, or enoxaparin, or
placebo before receiving a subcutaneous injection of 60 mg/kg
monocrotaline or saline. Rivaroxaban and enoxaparin were given
for 28 days starting 4 h before the injection of monocrotaline;
therapy with warfarin was continued for 35 days starting 7 days
before the injection of monocrotaline. Hemodynamic parameters
and parameters of hypertrophy were evaluated 28 days after
administration of monocrotaline. Rivaroxaban dose-dependently

1129



decreased systolic and decreased elevated end-diastolic pressure
in the right ventricle and reduced right ventricular hypertrophy.
Warfarin only reduced elevated blood pressure in the right
ventricle. Enoxaparin did not affect any parameter. Serious bleeding
occurred in four and five rats in warfarin and enoxaparin groups,
respectively, whereas no bleeding was observed in rivaroxaban
group. Thus, the authors concluded that selective, direct inhibition
of factor Xa by rivaroxaban effectively prevented dysfunction, and
right ventricular hypertrophy in rats, that received an injection
of monocrotaline. This indicates the role of clotting factors in
experimental pulmonary hypertension. Therefore, a clinical study
on effects of early and continuous therapy of inhibitor of factor Xa,
such as rivaroxaban, for PAH is advocated [41].

ORAL ANTICOAGULANTS IN IDIOPATHIC PULMONARY
HYPERTENSION

In a number of studies, published mainly in the 1970s, C. A.
Wagenvoort et al. described the thrombosis of small branches of
pulmonary arteries as one of the typical histopathological features
of idiopathic pulmonary hypertension at that time referred to as
primary pulmonary hypertension [7; 8; 9]. This observation, along
with studies, showing an increased blood clotting in patients
with severe pulmonary hypertension, led to the hypothesis that
thrombosis in situ in altered pulmonary vessels may contribute
to the progression of the disease, and anticoagulant therapy
might have had a positive effect [10; 11; 12]. Supporting this
hypothesis, in 1984 V. Fuster et al., published the results of the
observational study, which confirmed the presence of thrombotic
pulmonary vascular lesions in patients with idiopathic pulmonary
hypertension and showed, based on retrospective analysis of 120
patients, that the use of anticoagulants was associated with better
survival [13]. Later S. Rich et al. also found survival rates to be
higher among patients receiving anticoagulants. In this study,
the indication for oral anticoagulants were abnormalities in lung
perfusion on scintigraphy [14]. A systematic review of the literature
found 7 studies, 5 of which showed that anticoagulant therapy had
a positive effect and 2 — that effect was negative [15]. So far, there
has been no prospective randomized clinical studies, evaluating
the use of anticoagulants in patients with idiopathic pulmonary
hypertension. There is a clear pathophysiological rationale for
the use of anticoagulants in patients with idiopathic pulmonary
hypertension, which is supported by preliminary clinical data, but
the scientific evidence remains limited [3].

Given the scarcity of data supporting the use of anticoagulants in
patients with PAH, an opposite opinion exists. The above mentioned
evidence were obtained at the time when almost no pathogenetic
methods of treatment of PAH were available. Wider use of effective
specific therapy has led to improved hemodynamics, physical
activity and survival in patients with PAH [16; 17]. At the same
time, at least in Europe, the demographics of these patients has
changed, and now PAH is often diagnosed in elderly patients with

Table 2. The NOACs compared with warfarin [45]

ischemic ;

tslz:gll(:l{oemholism gggtl:(i?iégm Et%nk%rrhaglc
Dabigatran 150 lon 34% lLon 24% lon 74%
Dabigatran 110 equally equally lon 69%
Rivaroxaban equally equally L on 40%
Apixaban lon 21% equally lon 49%

multiple comorbidities [18; 19; 20; 21]. Therefore, it is unclear how
necessary is anticoagulant therapy is to these patients, especially
when the incidence of bleeding in patients with idiopathic
pulmonary hypertension is 5.4 in 100 years and 19 in 100 years
in case of PAH, associated with connective tissue diseases [22].

K.M. Olsson et al. described the European COMPERA registry,
which prospectively records patients with pulmonary hypertension.
The sample included 1283 patients with newly diagnosed PAH.
Anticoagulant therapy was used in 66% of 800 patients with
idiopathic pulmonary hypertension, and 43% of 483 patients
with other forms of PAH. Patients with idiopathic pulmonary
hypertension had athree-year survival rate of anticoagulant
therapy significantly higher compared with those who had never
taken anticoagulants (P=0,006). Multivariate regression analysis
confirmed the beneficial effect of anticoagulation on the survival in
patients with idiopathic PAH (risk ratio, 0,79; 95% CI, 0,66-0,94).
On the contrary, the use of anticoagulants in patients with other
forms of PAH was not associated with increased survival, in fact,
there was a trend towards worse outcomes in patients with PAH
associated with scleroderma (P=0,08). Thus, these data favor the
use of anticoagulants in patients with idiopathic PAH but not with
other forms of PAH [3].

D. Caldeira et al. in a systematic review and meta-analysis
sought to determine the effects of oral anticoagulants on survival in
patients with PAH. However, no randomized controlled studies were
found. So, in the meta-analysis were included 9 cohort studies: 2
prospective [14; 23] and 7 retrospective [3; 24; 13; 25; 26; 27; 28],
including 1730 patients with PAH. Oral anticoagulation (warfarin)
was associated with 31% mortality risk reduction (HR 0,69; 95% Cl:
0,57-0,82; 12=28%). The sensitivity analysis showed similar results
and no significant heterogeneity. Thus, the authors concluded
that there is no randomized evidence to support the use of oral
anticoagulants in patients with idiopathic PAH. The pooled results
of cohort studies favor oral anticoagulants for improved survival.
However, there is still a need for a pragmatic randomized evidence
with a clear answer to this important clinical question [29].

ORAL ANTICOAGULANTS IN PAH ASSOCIATED WITH
CONNECTIVE TISSUE DISEASES

It is known that systemic scleroderma is an autoimmune
collagenosis, characterized by vasculopathy and fibrosis and
occurring in more than 2 million people worldwide [30]. It is well
established that PAH is one of the main causes of death in systemic
scleroderma, which is 30-40% of all deaths from this disease [31;
32; 33]. Untreated PAH in systemic scleroderma quickly leads to
fatality from right heart failure and arrhythmias [34].

Thrombosis in situ is a part of PAH, associated with systemic
scleroderma. It manifests with venous and arterial thromboses
of the peripheral pulmonary vessels of small caliber and shares
common histological features with idiopathic pulmonary
hypertension [35]. While several observational studies, including

Bleeding of the .
: ; ; Cardiovascular Death from
Large bleeding gastrointestinal h

tract disease all causes

1 relative risk L relativerisk | on 12%
ol on 50% on 15% p=0,051
lon 20% equally equally equally

1 relative risk _
equally e equally equally, p=0,09
Lon 31% equally equally lon 11%
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ORAL ANTICOAGULANTS IN PATIENTS WITH PAH

the Australian cohort study of scleroderma, demonstrated a
positive effect of anticoagulant therapy on survival of patients with
PAH, other observational studies did not support this view [36; 37;
38; 3; 29]. Of note is that many patients included in these studies
were not administered with adequate specific therapy for PAH, and
most of them suffered from idiopathic PAH [29; 36]. In contrast,
data from the Australian cohort study in scleroderma demonstrated
positive impact on survival in patients receiving anticoagulants and
adequate specific therapy for PAH. In the group of PAH associated
with connective tissue disorders (95% of which were patients with
PAH associated with systemic scleroderma), median survival was
only 5 years, and there was an estimated five-fold reduction in
mortality if warfarin was used, prescribedat the doctor’s discretion
for an average of 2,6+1,8 years [23].

A. Calderone et al. have presented an explanation and
methodology of a phase lll, randomized controlled trial that
helps to assess the efficiency, safety and cost-effectiveness of
anticoagulants in PAH, associated with systemic scleroderma.This
study compares therapy with 2,5 mg of apixaban to placebo in
parallel groups, randomized at a 1:1 ratio, in both groups the drug
will be taken twice a day for 3 years as a supplement to ongoing oral
specific therapy for PAH. The primary endpoint will be time to death
or clinical deterioration of PAH. Secondary endpoints will include
functional capacity associated with quality of life and occurrence of
adverse events. Cost-effectiveness of anticoagulant therapy versus
placebo will also be assessed. It should be noted, that this is the
first clinical study, aimed at the evaluation of efficiency, safety, and
cost-effectiveness of anticoagulant therapy, as a component of
the treatment of the PAH, associated with systemic scleroderma.
To minimize bios, the trial will be blind, randomized and placebo-
controlled. The choice of apixaban at a dose of 2,5 mg twice a day
as anticoagulant therapy is based on consideration of risk-benefit
for PAH, associated with systemic scleroderma [39].

ORAL ANTICOAGULANTS IN PAH ASSOCIATED WITH
CONGENITAL HEART DESEASE

Congenital malformations of the heart and its major blood
vessels are the most frequentcongenital abnormalities. As a
result of improved detection, approximately 90% of patients with
congenital heart disease (CHD) reach adulthood. PAH develops in
10% of cases either rapidly or over time, this reduces the exercise
tolerance and worsens the prognosis. Data on these patients
is limited. An ongoing prospective registry of newly initiated
therapeutic methods for pulmonary hypertension COMPERA
includes adult patients with all forms of PAH, who receive PAH-
specific therapy. Since the November 16th, 2012, in the database
has beengathered data on 3642 patients with PAH and congenial
heart disease making up 8% of all. The average age of these patients
was 39 years, males of 39%, the average distance of test 6-minute
walk was 370+102 meters, functional class NYHA I/ll — in 39%, lI
in 59% and IV in 3% of cases. The average quality of life in visual
analog scale of 100 points (EQ-5 D) was equal to 51. Patients with
PAH and CHD in 80% of cases received monotherapy and 9% — a
combined PAH specific therapy and in 11% - patients got drugs
that are not related to the treatment of PAH. Only in 20% of cases,
the patients received oral anticoagulants. It is assumed that the
4-year survival of patients with PAH-CHD was 79%, compared with
72% in patients with idiopathic PAH. According to the register,
patients with PAH-CHD have reduced exercise tolerance and
significantly reduced quality of life. They receive the combination
therapy and oral anticoagulants less frequently than patients with
idiopathic PAH, however, their survival rate is higher [40].

CONCLUSIONS

Thus, the problem of anticoagulant therapy in PAH patients
remains relevant and has not resolved to the present time. Given
the availability of proven pathogenic mechanisms of increased
thrombosis in these patients, the majority of researchers
tend to favor anticoagulant therapy. Taking into account the
results obtained in animal models, and preliminary results of a
randomized, placebo-controlled studies ofapixaban, a positive role
for the prognosis and decrease of the risk of thrombotic events in
patients receiving new oral anticoagulants can’t be excluded, but
this requires further clinical trials.
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