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VI3BecTHO, UTO...

d Bo Bpems OepeMeHHOoCTH PUCK
TPOMOO3IMOONMMNYECKNUX OCMOXHEHUU YBeNnn4YmMBaeTCcs
B LUECTb pa3 NO CpaBHEHUIO C HebepeMeHHbIMU
XEeHLWMHaMN.

(J Haunbornee BbLICOKUM PUCK — B TPETbEM TPUMECTpPEe WU
B nocnepogoBomMm nepumoge (ocobeHHO, nocne
KecapeBa ceyeHus)

O Tpomboambonunyeckue OCNOXHEHUA. BeHO3Hble
TPpOMOO3IMOONIUN, HEeBbIHALUMBaHNE OepeMEeHHOCTH,
OTCJIOMKa NJlaueHTbl, TAXenas npeaknamMmrncus.



...HoO ocTarorcsa Bompocsel

Y Bcex OepeMeHHbIX XeHWWUH eCTb WU3MEeHEeHUs B
CUCTEMEe remMocTta3a, USMEHEHUS COCYAMUCTOU CTEHKU WU
HapylWweHna TOKa KPOBM — TMOYEeMy Xe Tpombo3
pa3BuBaeTCs He Bceraa?

JPonb BpoxXaeHHbIX TpoMmbocdunum B reHese BTI0?
dHyxHO nu npoBogutb TpomMOonpodUNakTuky BO
Bpems OepeMeHHOoCTHU BCEM XeHLMHaM C

TpoMbodunmen nnm TonbKo OTAESNbHLIM rpynnam?



CoBpeMeHHble peKoMeHaauun

PykoBoagsilume KrnuHM4YeCckKue
NPUHUMNbI AMepuKaHCKOMN
Konnernn Bpayen (ACCP)
(9 nzpanue, 2012 r.) PykoBogsilme KnuHM4YeckKue
NPUHUUNbI AHITMNCKON

- Konnerun AkywiepoB u
CHEST N'mHekonoros (2009 r.)

Venoug Thrombosmboliem. Thrombophlya,
antithrombotlc Therapy, and Pregnancy

Royal College of Guideline No. 37
_— January 2004
Obstetricians and
Gynaecologists

Setting standards to improve women's health

THROMBOPROPHYLAXIS DURING PREGNANCY, LABOUR AND
AFTER VAGINAL DELIVERY
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Table 7—[Section 9.2.1-9.2.4] Risk of Pregnancy-Related VTE in Women With Thrombophilia Stratified by Family
History for VTE

Observed or Estimated Absolute Risk
Estimated Relative Risk, of VTE Antepartum and Postpartum
Thrombophilic Defect, n/No, Women With Thrombophilia OR(95% CIp Combined. % Pregnancies (95% CI b

Antithrombin/protein C/protein S deficiency combined

Farmily studies, 771698 . 4.1(1.6-8.3)
Antithrombin deficiency

Farmnily studies, 1733219 . 3.000.08-15.8)

Nonfamily studies, 571115 T(1.3-17. 0.7(0.2-24)
Protein C deficiency

Family studies, 1/6024 . 1.7 (0.4-5.9)

Nonfamily studies, 23/329t 4.5 (2.2-10.6) 0.7 (0.3-1.5)
Frotein 5 deficiency

Family studies, 575212 .. G.602.2-14.7)

Nonfamily studies, 16/2515 3.2 (1.5-69) 0.5(0.2-1.0)
Factor V Leiden, heterozyzous

Familv studies, 2F/525220221 22 . 3.1 (2.1-4.6)

Nonfamily studies, 96/22618 5.3 (5.4-12.7 1.200.5-1.5)
Factor V Leiden, homozvoous

Family studies, 557242 . 14.0 (6.3-23.5)

Nonfamily studies, 29912 34.4 (9.9-120.1) 4.5 (1.4-16.8)
Prothrombin C20201A mutation, heterozvmous

Family studies, G/22527.228 . 2.6 (0.9-5.6)

Nonfamily studies, 4276115 (.5 (2.5-158.5) 1.0(0.3-2.6)
Prothrombin G20201A mutation, homozyoous

Family studies, n/a -
Nonfamily studies, 2/21%1 6.4 (1.2-559.3)




CKoppekTpoBaHHOEe OTHOIIIeHMe IH1aHcoB BTOO
C YPOBHEM J10Ka3aTeJIbHOCTU 2 COCTaBJIsIeT:

v'10 - 40 11 roMOo3UTOTHOVI MyTanuu V dpaKkTopa;
v'26 [Jisi TOMO3UTOTHOV MyTaIlMy IIPOTPOMOMHA
G20210A;

v'9-107 ny1a coueTaHMsI T€TEPO3UTOTHBIX MyTaIlMM

dakTopoB V 1 mporpomMOMHa;
v'15-50 15t medpmmra AT-III.



K mHacineacrBeHHOM TpoMOOdmMiamMmM BBICOKOTO
pVICKa OTHOCHUTCA :

v

v
v

ENEANERN

roMO3UroTHast MyTaumsa V  dakTropa (MyTamms
Jlevinen);

roMo3uroTHasi Myranyusa nporpomonnaa G20210A;
coueTaHMe reTepO3UTrOTHbIX MyTanmi ¢pakTopoB V m
IIpOTPOMOMHaA;

nedunnur AT-1II;

nedunnurt nporenHa C;

nedunnuT nporemHa S.



DakTop V Jlenmaen

e Jlo 1993 HaCJIeIICTBeHHBIN IedoLmT PENKO
VIIEeHTVIPVILIVIPOBAJICS

Dahlback et al. (1993) wmmeHTMdMIIMpPOBa/IM IIpOOaHOA U
ceMevicTBO,  pesmcreHTHoe K APC  Oasupysice Ha
mccoremoBaam AYTB

Bertina et al. (994 MaeHTMAOUIIMPOBaSI TEHOTNII, JIEXKAIIIN B
OCHOBe OOJIBIIIMHCTBA ciy4yaeB pesricreHTHOCT K APC Kak
OTHEJIbHYI0 MyTallI0 TOYKM B reHe pakTopa V, BeoyInmil K
3aMeHe aprvHvHa 506 miyramMyHOM. JTa MyTanmsa Ha APC
y4JacTKe packosia gaeT paxrop Va, OTHOCUTEILHO CTOVIKM K

MHaKTMBaHMVI APC (Kalafatis M et al.,, 1995, Comp PC, Esmon CT. 1984; Martinelli I et al.,

1998;Gandrille S et al., 1997; Koster T et al., 1995;Schwarz HP et al., 1984;.Comp PC, et al., 1986;.Borgel D et al., 1997;
Bertina RM et al., 1990; Zoller B et al.,1995;D'Angelo A et al., 1988; Stahl CP et al., 1993;.Dahlback B et al., 1993;Bertina RM
et al., 1994)



MyTauysa nporpomonHa G20210A

* [IporpoMbmH (daxtop II) - IIpesiiecTBeHHMK TPOMOVHA,
KOHEYHBIV IPOIYKT KacKajla CBepThIBaAHVIS

* OrtmesibHag MyTallyisi OCHOBHOM [Iape B FeHe MPOTPOMOVIHA -
He3aBVICMBIT (PaKTOp PHcCKa HaCIEICTBEHHOVI BEHO3HO
TPOMOO3MOOJIMYECKO OOJIe3HV 1 BTOPOV CaMbIi YacCThIN
HaCJIE[ICTBEHHBII ~ TpoMOOMwUIMueckmit ~ gedeKT  HociIe
daxTopa V Jlevinen

* [IporpombmH G20210A - PYyHKUIVMOHAIBHBIV IOJIVIMOPd3M,
OTBETCTBEHHBIVI 3a [IOBBbIIIEHVEe VYPOBHA aHTUIeHa WU
aKTVBHOCTVI IIPOTpOMOVHA (1icciiemoBaHvist 397 HalyeHTOB
13 21 ceMbu (Soria J et al., 2000)



Hdpyrue mnoaumopdn3sMbl TreHOB TreMocTa3a, a
TakKokKe moammMopdpmsMbl  ¢(OJIaTHOTO  IMKJIA
(MyTammMm  reHa = MeTwJIeHTeTparmapodosat-
penyKra3bl) He OTHOCATCS K HacjIeJCTBEHHBIM
TpoMOOdWIMAM BBICOKOro pucka. He cymmecreyer
JaHHBIX O CBSI3M I3THUX HOOIMMOPGPU3IMOB C
KJIVMHWYECKM 3HAaUMMBbIM YyBeJIUMUYeHMeM PpHucKa
BT50 BO Bpemss OepeMeHHOCTH.



PekomeHaaLunn no BegeHNo 6epeMeHHbIX
C HacneacTBeHHbIMU TPoMbodnnuamm

[o poooB Nocne poaos

NepBu4yHaa npocpunakTmka —-xkeHwmHbl 6e3 BTO B aHaMHe3e

Tpombodunnmna HeBbICOKOro

pucka u HeT Apyrux drakTopos KnuHunyeckoe HabnogeHue
pucka

v'fomo3uroTHasa popma

cbakTopa V JlenaeHa nnu NMpodunakTnyec- HMI unu
npoTpomMbuHa 20210 kue po3bl HMI* BapdapuH B
v Oednunt aHTUTPOMOMHA Il TeyeHuu 6
v’ KoMOUHaLuns retepo3uroTHom HeAenb
cdopmbl hbakTopa V JlenaeHa n

npotpom6buHa 20210

* Ilpopmnaktuaeckme mo3bl HMI': sanokcanmapun 40 mr /K gepes 24 gyaca

vu ganaprenapuH 5000 EII n/k gyepe3 24 gaca




PekomeHaaLunn no BegeHNo 6epeMeHHbIX
C HacneacTBEeHHbIMU TPoMbodunuamm

o poooB Nocne poaos
BTopuyHasa npocunaktuka — xeHwuHbl ¢ BT

lNpeawectByrowaa BTA n NMpodmnakTnyec- HMI unu
Tpombochunusa (6es anutenbHoOn Kue unu BapdapuH B
Tepanuun BaphapnHom) NMPOMEXYTOUYHbIe Te4yeHuun 6
no3bl* HMI Heaenb
lNMpeawecTtByrowaa BTA n TepaneBTuyeckue | BapdapuH B
Tpombocpunua (c anutenbHON Ao3bI** HMI Te4YeHuwu
Tepanveun BapdgapnHoOMm) AnUuTeribHOro
BpPeMeHMU

* IIpomexyTounblie 10361 HMI': 3HO0KcanmapuH 40 Mr 1i/k uepe3 12 yacos
vm ganprenapuH 5000 EII n/k gyepe3 12 vacos

** TepanneBTnuecKkas mo3za HMI: srokcamapus 1 Mr/Kr /K depes 12
vacoB mim ganbTenapus 100 EI/kr n/k uepe3 12 yacos
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9.2.2. bepemeHHBIM CcO BceMM ApyrmMmu dopmMamMm
TpoMOOopmmmu wm orcyrcrBuem BTDO, HO wuMerommm
IIO3UTUBHBIN ceMenHbIM aHaMHe3 BTDO, mnpenjararor
KJIMHUYecKoe HaOJIIoeHVe 0 POOOB M II0CJIEPOAOBYIO

OpopWIaKTUKyY HOpOoPUMIaKTUIECKMMNU WIM CpPpegJHVMU
nmo3amMu HMI miim OAK c iteresbiMm MHO 2.0-3.0

9.2.4. bepemeHHBIM ¢ OpyrMMHM TpoMOOdMIMSIMUM U
orcyrcrBueM BTDO B cOOCTBEHHOM M ceMeMHOM aHaMHe3e
~ JOPOAO0BOE M II0CJIEPOA0BOe KIIMHMYECKOe HalIroaeHmne,

II0 CpaBHEHMIO ¢ papMaKOJIOIMUIeCKOV ITPOdMIaKTUKOM
(2C)



AHTndochonmnnaHbIn CUHAPOM

(] AYyTOMMMYHHOE COCTOSsIHMEe, KOTOpOe MOXeT ObITb
nepBUYHbLIM (YaLle Yy XeHLWUH) UNN BTOPUYHbIM (NpwU
Oone3HAX cCoeAUHUTENIbHOU TKaHW, TaKUX Kak
CUCTEMHasAs KpacHas BoOflYaHKa) M CBfi3aHO C
npucyrtcreuem aHtudocdonunmaHbix anturten (IgG,
IgAA wnun IgA aHTuTena, HanpaBlieHHble TNpPOTUB
OenkoB TMNa NPoTpoMOUHa Unu B2- rMMKonpoTeunHa |
(B2-GPI), KOTOpble CBA3blBalOTCA C
dochonunmngamn).

d KnnHunyeckue nposierieHnsa BO BpeMs 6epeMeHHOCTMU:
dnpuBbIYHOE HEBbIHAlULMBaHUE 6epeMeHHOCTHU
apTepuanbHblie U BeHO3Hble TPOMOO3bI
U Taxenan npeaknamncus.



AHTndocchonmnnaHbI CUHAPOM

NabopaTopHoe noarBepxaeHne APC*

* [lonoxutenbHbIN TUTP aHTUKapauonunuaHbix aHTuten (ACA IgG
wnu IgM) nnu

e Hanunume BonYaHOYHbIX dHTUKOAryJidHTOB

* OTN TeCTbl AOJIKHbI ObITb MOJIOXUTESIbHbI B ABYX UCCrieaoBaHUsX,
pa3geneHHbIX, MO KpauHen mepe, 6 Heaensamu.

PekomeHpaumn AMeprnKaHCKOMU KOrsiermm Bpadeu no
AanarHoctuke aHtTudoccponmnuagHoro cuHapoma (2012)

e JKeHLLUWHbI C peKyppeHTHbIM NMpepbiBaAHNEM BepeMeHHOCTU (TpU U

bornee cny4aeB)

o JXeHLWMWHbI C TAXenon npeaknamMmncumen



PekomMeHAaaunm no BeAeHUIO 6epeMeHHbIX
XXEHLWH ¢ aHTudpochonunuaHbLIM CUHOPOMOM

o poooB NMocne poaos

lNMepBUYHaa npocdunakTuka — 6eCCUMNTOMHbIE XXEeHLUHbI C

aHTudgochonUNMaHbLIMU aHTUTENaMMU

KnnHnyeckoe HabnogeHme unum acnupud 8 | HMIC unn BapdapuH
Hu3skon go3se (80-100 mr/geHb) u/unn B TeyeHUn 6 Hepgenb
npodumnakrtnyeckaa gosa HMIr

BTopu4yHasga npodmnakTuka - XXeHLUHbI ¢ aHTudochonunmaHbIim
CUHOPOMOM U NPUBLIYHbLIM HEBbIHALULMBaHNEM OepeMeHHOCTHU

AcnupuH B HU3Koi ao3se (80-100 mr/aens) + | HMI unu BapcapuH
npocunakTmyeckas nosa HMr* B TeyeHun 6 Hepenb

* Mpodmnaktnyeckmne po3bl HMI: aHokcanapuH 40 mr n/K yepes 24 yaca

uwnu ganstenapuvH 5000 EQl n/k yepe3 24 yaca




PekomMeHaaunm no BeAeHUIO bepeMeHHbIX
XXEHLWH ¢ aHTudochonunuaHbLIM CUHOPOMOM

o popos
BTopu4yHasa npodmnakTtmka — XeHwmnHbl ¢ aHTUdochonmnuaHbim

Mocne poaoB

CUHAPOMOM U NpeaLIecTBYIOLWUM TPOMOO30M

He nony4yaBlune
ANNTernbHON
Tepanuu
BapdapuHOM

NMpodunakTnyeckas nnu
npomexyTtoyHas gosa* HMI +
acrnupuvH B HU3Kou goa3e (80-
100 mr/geHb)

HMI" vnu BapdapuH
B Te4YeHUun 6 Heaenb
UWnu gonblLue

lNonyyaBLine

ANUTENbHY
Tepanuio

BapdapnHom

TepaneBTHn4Yeckasa gosa**
HMI + acnnpuvH B HU3KOM
no3e (80-100 mr/aeHb)

BapdapuH B
TeYeHUU anuTenb-
HOro BpeMeHu

* MpomexyTo4yHble Ao3bl HMI: aHokcanapuH 40 mr n/k yepe3 12 yacoB
wnu ganstenapuvH 5000 EQl n/k yepe3 12 yacoB

** TepaneBTu4yeckas nosa HMI': sHokcanapwH 1 mr/kr n/k yepe3s 12

yacoB unu ganstenapuvH 100 EQ/kr n/k yepe3 12 yacos




Ocob0eHHOCTU NPUMEHEeHUs npenapaToB
Ana TpoMmobonpodnnakTukm y oepemMeHHbIX

AHTaroHmcTbl ButamumHa K

O MpoHukKaloT Yyepe3 nnaueHTy U MOryT noTeHUManbHO
BbiI3BATb noBpexneHume n KPOBOTO4YUNBOCTb
3M6pUOHa, ABNSAIOTCA TepaToreHHbIMU. BpoxaeHHble
dHOMAJIMN BbIABJIIEHbI B 6,4% cliyvyaeB npmmMmeHeHus
OAK (Chan W.S., Anand S., Ginsberg J.S., 2000).

AHaTarouucrel BurtamMmHa K: pekomeHmanmm

v'PexoMmeHmyeTcsi Tipu  HaCTyIUIeHUM  OepeMeHHOCTU
3aMeHUTb aHTOrOHUTHI BuUTaMuHa K, mcronb3syemble mis
nipodpwtakTrky BTD, na HMI (yposens 2C).




Ocob0eHHOCTU NPUMEHEeHUs npenapaToB
Ana TpoMmobonpodnnakTukm y oepemMeHHbIX

HedpakumoHmnpoBaHHbiu renapuvH (HOIN) n
HU3KoOMoreKynsapHbiu renapuH (HMI)

UH®IT v HMIT He npoHuKalT 4Yepe3 nnaueHTy, He
BbI3bIBAalOT TEpPaTOreHHOro wunn remopparn4eckKoro

noBpexaeHusa nnopaa (Ginsberg J.S., Kowalchuk G., Hirsh J.,
1989; Lepercq J., Conard J., Borel-Derlon A., 2001).

PekoMeHIOarnimm

v' Y GepeMeHHBIX XXEHIIIMH TTpefyiaraeTcs ucnoirb3osate HMI,
Kak Oosiee Oe3omacHBI OjIs1 MaTepM ™ IUIoda, 110
cpaBHeHu0 ¢ H®I, npemapar mid OpoPwWIaKTUKW W

JledeHs TPOMO03MOO0IIecKx ocJIoKHeHN! (YposeHb 1B).




Ocob0eHHOCTU NPUMEHEeHUs npenapaToB
Ana TpoMmobonpodnnakTukm y oepemMeHHbIX

AcnupuH

JAcnnpvH B HU3KOU A03e Oe3onaceH B Te4EeHUU BTOPOro
N TpeTbero Tpumectpa 6epeMeHHOCTU (Coomarasamy A.,
Honest H., Papaioannou S., 2003), 6e3onacHOCTb Nnpenaparta

ANA nnoaa B Te4YeHMU NepBOro TpuUMecTpa
COMHUTenbHa (Kozer E., Nikfar S., Costei A., 2002). B nepBOM
TpUMecTpe peKomMmeHAyeTcss MNPUMEHATb acnUpuUH
TOJIbKO NMpPU YEeTKUX MOKasaHUAX K HeMy U OTCYTCTBUMU

anbTepHaTUBBLI.




Ocob0eHHOCTU NPUMEHEeHUs npenapaToB
Ana TpoMmobonpodnnakTukm y oepemMeHHbIX

doHpanapuH (apukcTpa), NpAMbie UHTMOUTOPDI
TpoMbOuHa (@aburaTpaH), aHTN-Xa UHrIMonTopbLI
(puBapokcabaH, annkcadaH)

0 Heobxoanmo wusberaTtb npumMmeHeHuUs oHOaanapuHa U MNpPSAMbIX
UHIrMoUTOpPOB TPOMOMHa BO BpeMms OepemMeHHOCTH,
OrpaHNYMBLLUCL JIUWIb CIlyYassMM renapuH-MHAYLUPOBaHHON
Tpombouu-toneHnn (2C). He pexkomeHayeTcsA UCNONb30OBaHUe
aHTu-Xa nHrnountopos (1C).

TpombonuTnyeckue npenaparbl

U Be3onacHocTb Tpombornuauca BO BpemMs OepeMeHHOCTU AnA
nfoaa HesiCHa, NO3TOMY pPeKOMeHAYyeTCA ero NPUMMEHATb TOJSIbKO
NPU onacHbIX ANA XU3HU MaTepu TPoMboambonusax (Leonhardt G.,
Gaul C., Nietsch H.H., 2006).




Mcnonb3oBaHMe aHTUKOAryJisHTOB Y
KOPMSILLMX FPYAbLI0 XKEeHLUWH

U BapdapuH (McKenna R., Cole E.R., Vasan V., 1983) n H®[
(O'Reilly R., 1980) He 0BbHapy>XeHbI B rpyaHomMm mosioke, HMIT
BbldefieH B OYEHb HE3HAYUTESIbLHOM KOJSIMYEeCTBE (Richter
C., Sitzmann J., Lang P., 2001), 4YeTKMX OaHHbIX MO
dooHOanapuHy Her .

v PekomeHgauumn

v Ona  KOpMAWMUX  rpyabld  XKEHWWH peKkoMeHayeTcs
npogosrkaTb npuem BapdapuHa unm HOI (yposeHb 1A).

v [N KOPMALWMX T[PYAbl0 >KEHLUUH Mbl PEKOMEeHAyeTcs

npogormkaTte npuem HMI, gpaHanaponga (ypoBeHb 1B).

v’ [Mpeanaraercs NCMNONb30BaTb anbTepHaTUBHbIE
doHaganapuHy, npssMbiM UHrIMbMTOPaM TPOMOMHA U aHTU-
Xa nHrmbmutopam aHTmkoarynsaHTol (yposeHb 1C).




PexxuMbl npuMmeHeHunsa HOI n HMIT

Pexum

HOI

HMI

NMpodunakTnyecknm

5000 Ea n/k yepe3 12 y

OanstenapuH 5000 En
n/K yepes 24 v;

JHOKcanapuH 40 mr
n/k yepes 24 y

NMpomMeXyTo4YHbIU

n/k yepe3 12 4 B go3ax,
noanepXXmBaroLmnx
ypoBeHb aHTU-Xa B
anana3oHe 0,1-0,3

En/mn

OanbstenapuH 5000 Ex
n/k yepe3s 12 v;

JHoKcanapuH 40 mr
n/k yepe3 12 y

TepaneBTUYECKUU

n/k yepe3 12 4 B no3ax,
noanepXXnBaroLmnx
3HayeHua AYTB B

cepeaviHe
TepaneBTUYECKOro
Anana3oHa

OdansrenapuH 200
En/kr n/k yepes 24 4
wnn 100 Ea/kr n/k
yepe3 12 y;

JHoKcanapuH 1 mr/kr
n/k yepe3s 12 y




AHTHKOATYJISHTHAS TEPANUA Yy NALMUEHTOB C MOYEYHOU HEJOCTATOYHOCTHIO

(140 - Bo3pacr (B rogax)) X Macca Tena (Kr)

KinpeHc kpearuHuHa (MJI/MUH) =

(1St MY>KYMH) 72 X CBIBOPOTOUYHBIN KpeaTtuHuH (Mr/100 mur)

0,85 x (140 - Bo3pacT (B rogax)) x mMacca Tena (Kr)

KinpeHc kpearuHuHa (MJI/MUH) =

(11 JKEHIIMH) 72 X chIBOPOTOYHBINA KpeaTuHuH (M1/100 mut)




-_______________________________________________________________________________________________________________________________
Ann Intern Med. 2006 May 2;144(9):673-84.
Meta-analysis: low-molecular-weight heparin and bleeding in patients with severe

renal insufficiency.
Lim W1, Dentali F, Eikelboom JW, Crowther MA.

Abstract

BACKGROUND:

Dose adjustment or laboratory monitoring of low-molecular-weight heparin (LMWH) is commonly recommended for patients with severe renal
insufficiency (creatinine clearance < or =30 mL/min), but the basis for this recommendation is unclear.

PURPOSE:

To compare levels of anti-Xa heparin and risk for major bleeding in LMWH-treated patients with a creatinine clearance of 30 mL/min or less versus
those with a creatinine clearance greater than 30 mL/min by using standard weight-adjusted therapeutic doses, empirically adjusted doses, or
prophylactic doses of LMWH.

DATA SOURCES:

Electronic databases (MEDLINE, EMBASE, and the Cochrane Library) searched to December 2005 with no language restrictions. The authors also
searched reference lists and contacted experts.

STUDY SELECTION:

Observational or subgroups of randomized studies that included non-dialysis-dependent patients with varying degrees of renal function who were
treated with LMWH and reported creatinine clearance and anti-Xa levels or major bleeding.

DATA EXTRACTION:

Two reviewers independently selected studies and extracted data on patient characteristics, renal function, LMWH treatment, anti-Xa levels, and major
bleeding. The pooled odds ratio of major bleeding in patients with a creatinine clearance of 30 mL/min or less was calculated by using the Peto method.
DATA SYNTHESIS:

Eighteen studies using 3 preparations of LMWH (15 studies using enoxaparin, 2 using tinzaparin, and 1 using dalteparin) were included. Peak anti-Xa
levels measured 4 hours after a subcutaneous injection were statistically significantly higher in patients with a creatinine clearance of 30 mL/min or less
compared with those with a creatinine clearance greater than 30 mL/min in studies that used a standard therapeutic dose of enoxaparin (4 studies) but
not in studies of empirically dose-adjusted enoxaparin (3 studies). Data were insufficient to assess the relationship between anti-Xa and renal function
for prophylactic doses of enoxaparin and therapeutic doses of tinzaparin or dalteparin. In 12 studies involving 4971 patients, LMWH was associated
with a statistically significant increase in the risk for major bleeding in patients with a creatinine clearance of 30 mL/min or less compared with those
with a creatinine clearance greater than 30 mL/min (5.0% vs. 2.4%; odds ratio, 2.25 [95% CI, 1.19 to 4.27]; P = 0.013). When analyzed according to
LMWH preparation, major bleeding was increased when a standard therapeutic dose of enoxaparin was used (8.3% vs. 2.4%; odds ratio, 3.88 [CI, 1.78 to
8.45]) but may not be increased when an empirically adjusted dose of enoxaparin is used (0.9% vs. 1.9%; odds ratio, 0.58 [CI, 0.09 to 3.78]; P = 0.23 for
heterogeneity). There were insufficient studies to assess the risk for major bleeding with tinzaparin, dalteparin, and prophylactic doses of enoxaparin.
LIMITATIONS:

The data for tinzaparin and dalteparin were limited. Data are observational, and the potential for confounding cannot be excluded.

CONCLUSIONS:

Non-dialysis-dependent patients with a creatinine clearance of 30 mL/min or less who are treated with standard therapeutic doses of enoxaparin have
elevated levels of anti-Xa and an increased risk for major bleeding. Empirical dose adjustment of enoxaparin may reduce the risk for bleeding and
merits additional evaluation. No conclusions can be made regarding other LMWHs.
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Safety of dalteparin for the prophylaxis of venous thromboembolism in
elderly medical patients with renal insufficiency: a pilot study.

Tincani E!, Mannucci C, Casolari B, Turrini F, Crowther MA, Prisco

D, Cenci AM, Bondi M.

Abstract

The aim of this prospective cohort study was to determine the incidence of
dalteparin bioaccumulation (measured using anti-Xa levels), and bleeding during
thromboprophylaxis in elderly patients with renal failure who were admitted to
hospital with an acute medical illness. Patients who met the criteria for being at
high thromboembolic risk received dalteparin 5,000 IU subcutaneously once daily
while the other patients (low risk) received 2,500 IU daily. Thromboprophylaxis
was administered for at least 6 days. Anti-Xa activity was determined before the
first dalteparin dose and again on day 6, 4 hours after the administration of the
dalteparin dose. Bleeding was assessed daily. Compression ultrasonography was
performed to identify any deep vein thromboses. There was no evidence of
bioaccumulation on day 6 of therapy, irrespective of renal function. No episodes of
major bleeding or venous thromboembolism occurred. Larger, randomized studies
are warranted to confirm the safety of dalteparin in this patient population.
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Dalteparin thromboprophylaxis for critically ill medical-surgical patients with renal
insufficiency.

Rabbat CG1, Cook DJ, Crowther MA, McDonald E, Clarke F, Meade MO, Lee KA, Cook R]J.
Abstract

PURPOSE:

Thromboprophylaxis with low-molecular-weight heparin (LMWH) may be more effective than unfractionated
heparin but also more likely to bioaccumulate and potentially cause bleeding in patients with renal insufficiency.
The objectives of this study were to assess, among medical-surgical patients in the intensive care unit receiving
dalteparin 5,000 IU daily for thromboprophylaxis, (1) the relationship between renal dysfunction and LMWH
bioaccumulation as measured by trough anti-Xa levels, (2) the relationship between renal dysfunction and risk of
bleeding as measured by a surrogate marker (peak anti-Xa levels), and (3) the relationship between anti-Xa
levels, bleeding events, and thrombotic events.

MATERIALS AND METHODS:

In this prospective single-center cohort study, we enrolled patients 18 years or older, expected to stay 72 hours or
longer, and with a creatinine clearance 30 mL/min or higher at intensive care unit admission. We administered
5,000 IU dalteparin subcutaneously each day. The main phase 1 objective was to detect bioaccumulation of
dalteparin by measuring trough anti-Xa levels (22-23 hours post dalteparin). The main phase 2 objective was to
examine the relationship between renal dysfunction and peak anti-Xa levels (4 hours post dalteparin). We
recorded creatinine clearance daily and bleeding and thrombotic events, blinded to anti-Xa levels.

RESULTS:

We enrolled 19 patients aged 62.7 (13.2) years with an APACHE II score of 23.5 (9.4). We measured trough anti-
Xa levels on 185 occasions in 19 patients; we measured peak anti-Xa levels on 113 occasions in 11 patients. We
identified no bioaccumulation of LMWH in this study, as detected by trough anti-Xa levels. Most peak anti-Xa
levels were in the conventional prophylactic range.

CONCLUSIONS:

When administered in prophylactic doses to critically ill patients with a wide range of calculated creatinine
clearances, we found no evidence of bioaccumulation of dalteparin. If dalteparin does not bioaccumulate, it may
be an attractive alternative agent for thromboprophylaxis.
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Table 2. Trough Anti-Xa Levels According to the Duration of Dalteparin Treatment

Study Day (From Date of Study Enroliment) of Trough Anti-Xa Measurements

Variable 1-3 4-6 79 10-12 >12

Proportion of all trough anti-Xa levels =0.10 [U/mL, 13/67 (19.4) 26/149 (17 .4) 19/55 (34.6) 11/63 (17.5) 24/93 (25.8)
No./total No. (%)

Proportion of patients with at least 1 trough anti-Xa 13/63 (20.6) 25/103 (24.3) 19/54 (35.2) 11/48 (22.9) 16/37 (43.2)
level =0.10 IU/mL, No./total No. (%)

Trough anti-Xa levels =0.10 |U/mL, median (IQR) 0.10 (0.10-0.13)  0.10(0.10-0.14) 0.10 (0.10-0.13) 0.10(0.10-0.12) 0.1 (0.10-0.13)

Abbreviation: |QR, interquartile range.
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Table 3. Serial Anti-Xa Levels at 0, 1, 2, 4, 8, 12, 20, and 24 Hours After a Targeted 3, 10, and 17 Days of Dalteparin Treatment®
- ________________________________________________________________________________________________________________________________________________________________________________________________________________________|

Median (IQR) Anti-Factor Xa Levels

After 17 Days of
After 3 Days of After 10 Days of Dalteparin
Hours After Dalteparin Dalteparin Prophylaxis Dalteparin Prophylaxis Prophylaxis
Administration (n=102) (n=46) (n=15)

0 (Before treatment) <0.06 (<0.06-<0.06) <0.06 (<0.06-<0.06) <0.06 (<0.06-0.08)

0.16 (0.10-0.26) 0.20 (0.11-0.29) 0.23 (0.19-0.25)
0.28 (0.19-0.40) 0.29 (0.18-0.39) 0.32 (0.25-0.38)
0.29 (0.20-0.42) 0.35 (0.24-0.43) 0.34 (0.27-0.45)

(

(

(

(

12 0.09 (<0.06-0.15) 0.11 (<0.06-0.18) 0.10 (<0.06-0.29)
20 <0.06 (<0.06-0.06) <0.06 (<0.06-0.06) <0.06 (<0.06-0.11)

(
(
(
0.19 (0.11-0.30) 0.23 (0.09-0.31) 0.17 (0.10-0.27)
(
(
24 <0.06 (<0.06-<0.06) <0.06 (<0.06-<0.06) <0.06 (<0.06-0.06)

Abbreviation; IQR, interquartile range.
2The lower limit of detection was an anti-Xa level lower than 0.06 |U/mL.
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