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Low Molecular Weight Heparin
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cular endothelium Waeniilafieuiu UFH (UFH
bind U platelet-factor 4, histidine-rich glycopro-
tein, fibronectin, vitronectin, von Willebrand
factor, fibrinogen W&¢ acute phase reactants an
waedh) M LMWH § biocavailability #nih,
half-life &M UAYENANTOMAMINEN pharmaco-
kinetics #0in UFH vhln idndiusias monitor
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Tutleqiin LMWH 7illdoimmesiiadommaf
17
Clinical uses of LMWH

1. Deep vein thrombosis (DVT)

21N randomized control trial SUIMKN WUN
nans v LMWH sansotfastiumsiiia recurrent
thromboembolism Withy DVT whifunsld
standard UFH**" Wavin study WU major
bleeding atlufihe 65U LMWH®™ usnams
Anwmumsiia major bleeding %38 death 1
UANENITI WAYAIN meta analysis BUEM WAMS
$nwri LMWH |wawh standard UFH uasfiuwa
Wi major bleeding Wani'™

wenanidimsdnsmunld LMwH tudihe
uncomplicated deep vein thrombosis Ly OPD
case Bigassuiiulsmening wuihilennuaaadie
v lraaenlFsanmesu 3 ulsamenna ™S g
ameiesrislumesnuuudileuen el
LMWH ‘Q:ﬁﬁLL‘MMNLﬁ@] major bleeding oo
UFH windl$ uasitheidu DvT Mamafiaudia
pulmonary embolism (PE) ldaaan maeasti

Preparation Mean molecular weight Plasma half-life Recommended dosing
(dalton) (minute)
Ardeparin (Normiflo) 6,000 200 50 U/kg SC BID
Dalteparin (Fragmin) 6,000 119-139 120 U/kg SC BID
Enoxaparin 4,200 129-180 1 mg/kg SC BID
(Clexane,Lovenox)
Nadroparin (Fraxiparine) 4,500 132-162 31,600 U/IC SC OD
Reviparin (Clivarine) 4,000 160 3,500-6,300 U SC BID
(weight dependent)

Parnaparin (Fluxum) 5,000 120-354 3,200-4,250 U SC OD
Tinzaparin (Innohep) 4,500 111 175 U/kg SC BID
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bleeding WavanLMIaadeNi PE FOUENMS
$nn Bifdwnliiniaudia recurrent thrombosis
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deficiency, W@eii@ DVT anaw)*”

wangheld LMWH ssnsnin wartarin 16
welwiuft 1 vde 2 udring INR ald INR 2-3
FBNIDAEMYA heparin Adm warfarin Weaaths
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2. Pulmonary embolism (PE)

21N randomized trial 1uv§ﬂ1u pulmonary em-
bolism WU WaNM3I fixed-dose subcutane-
ous LMWH [¢iawihfiu standard UFH tToywifia
recurrent thromboembolism major bleeding Hav
SanmadeBarhiee? Fmaef 2 uazanms
#n789 The Columbus Investigators” M3LA@
recurrent thromboembolism %38 major bleeding
dlnegfomelu 2 dlawirasmssnm whilywm
damparmioraangallsiuanshais usiheideARe
anilyidenaanwy 2 1o Gt 2 nold UFH

3. Coronary artery disease

fmsfinnawasnnwui UFH 59410 aspirin
MATNAAIATMIME W3aM3NA myocardial in-
farction (MI) sluvgﬂ’m unstable angina %38 non-
Q-MI? diasnldfimsfinwragas LMWH Tugthe
nguit LMWH #ildvhendnsnde  dalteparin

AR dalteparin

enoxaparin (¢ nadroparin
59 aspirin SkawiUMS1E UFH Sy aspi-
rin ®% nadroparin WA enoxaparin NWaAN
UFH aeheiiviedey

LMWH Sinafianizms Iy acute phase (1-
8 uwsn) msssuzem bifinauanensanms W
aspirin DENAAEN’

4. Acute ischemic stroke

LMWH
Faram Ansfinnfiu randomized trial MemBY

dwsunmeidiebisimsinmiudiu

1 ot lowld nadroparin (et 308 $18)
wudwg’ﬂwﬁ\l«?ﬁ nadroparin 4,100 anti-Xa IU fu
av 2 e%a Suadnnle placebo W30 ke Tuaase
5. Pregnancy
Warfarin & terratogenic effect LW‘nmzﬁpfu\bJ
mmm‘hﬂu%ﬂwﬁ%mssﬁ wauiiisan UFH uat

M9 2 WSBuEuNaMsN¥ pulmonary embolism 67t UFH Uay LMWH

Recurrent
Trial No. Patient Type and Dose thromboembolism ales kesing Death
of LMWH
UFH LMWH UFH LMWH UFH LMWH
Meyer et al. 60 Dalteparin 120 0 0 0 0
(1995) anti-Xa [Ukg BID
The Columbus* 1,021 Reviparir. 4.9% 5.3% 2.3% 31% 7.6% 7.1%
(1997) 3500-6300 1U BID
Simonneau et al. 612 Tinzaparin 175 1.9% 1.6% 2.6% 2.0% 45% 3.9%
(1997)

anti-Xa [U/kg OD

*including patients with DVT
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LMWH D placenta 3svaaasfusemaniu
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6. Prophylaxis venous thromboembolism

msld LMWH dwsutlestiumsiia venous
thrombosis  AMsANMIMMNNIEUGAENTUMS
Srnakates LMWH dieuhiiu UFH lugihed
¥ orthopedic surgery Ve general surgery*®
#amssrialun1sld Low Molecular Weight
Heparin

FMSUAMARITAA (T1/2) 999 LMWH 2nms
dnwluenfisimavhousaclaung wuthaziiuan
sharuligag 2-4 $alas vdsnmsdndhmavase
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MepIIATYeU SLAUYDY treatment A@ anti-
factor Xa level 0.4-1.0 U/mL uavéw3u prophy-
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AMsunsndauLaInIs v LMWH

1. amzdeneaninung
Tumanquiudr LMWH ﬂﬂﬁtﬁﬂﬂmm&ﬁaﬂ
an wnedufmsynauaag thrombin wayms
Sudhriuasansadani von Willebrand factor
7% high molecular weight Yound UFH wan
s tholain microvascular permeability i
Tu UFH WsRnmsenmuuy meta-analysis WUN
¥ LMWH uaz UFH fanmudonsaniatnfiziia
i major bleeding Iuanehaiu®® Tnemugiia-
manitsnnderay 03 war 07 lunguilld
LMWH ua¢ UFH fmudeiiy §msuaasmsmewy
Youar 0-0.85 uaviauas 0-2 unquiid LMWH
uay UFH enuaeiy
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ingWuLA% multivariate analysis Wi
® WHO performance score madcﬁ'ﬂw
grade 3-4
o Ustifrasmaianmzidenaaniaing
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M 2 1haw
® Body surface area < 2 m*
msSnmneienaenan LMWH
® yALYiuf
o protamine sulfate 2W1@ 1 &N. n)
LMWH 100 IU anti-Xa nvaaaidane 10-15
Wil \Inmsinn uauUnGwLISoEaE 60 984 anti-
Xa activity avgnyhmwll uddmiy anti-
thrombin activity Uat@ APTT awndusiiu
Unfi umdnfemaluan 3 $2lae aswuh anti
Xa activity, anti-thrombin activity — WaLe
APTT QendLaniisauay 65, 55 WAy 35 uaau
WFA9N protamine sulfate vLaJmmsnaua"wqwé
989 LMWH levnauasmis® dwiunamanadin
989 protamine sulfate wiheIdanBaNAALNG
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[ ) hn'itfl,ﬂ\l&iﬁ protamine sulfate V3o l¥
udiislsissnsomeanmzdanaentsl TAE fresh
frozen plasma 10-20 &&./NN.

2. M7 heparin-induced thrombocytopenia
(HIT)

LMWH sshsovh ey HIT didwden
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LMWH nssdwn§adanlsings platelet factor 4
(PF4) Uavil affinity 6o PF4 lumssandhiiudiu
complex %ounn UFH™

masnwnne HIT
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3. 119¢ LMWH-induced skin necrosis
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o ‘hudmlvnjauieslfSy heparin an
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4. Liver impairment
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SGPT Wsdwilsadniia Taefisee bilirabin 2
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5. Heparin-induced osteoporosis

ANMIANMUWUY randomized controlled trial

wudwqﬁ&mstﬁwmmazﬁvﬁLﬁmm LMWH agviay
i UFH sn®  uaewuansnsn i LMWH uviu
UFH 1%@1]’3&!17;5'4 UFH-induced osteoporosis 16’1'
athaanany®

6. Hypoaldosteronism

maﬂﬂumat%auqﬂwﬁam safeamlaiitasen
nsthudamesia aldosterone Fathummeasnsia
o svsuluasdesludansinai imesnm
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