
~.. ..
"DlI'lIftnrlH lI'Il1\J\lH1t11l1 nlJ. " ..

1"1a ~"'na""n "UUI~a•

­tJ'VI'VI 2

U1~1un1fLL;j.:jLJT')'f)'Ufltll9l'JIiltJIfutJf::Yl'l'Uut.i.:jtltlmtiu 2 nt!~l\fcU \lA'LLri mi~~ittAN

~:h~ 4-hydroxycoumarin 1rA'LLr1 warfarin, phenprocoumon Ufl:: dicoumarol ~')utinmi)J

".d~ijtfilN~;1~ indanedione l.~Ll.ri diphenadione, phenindione LLfl:: anisdione ~1,\~n~)J

indanedione ~::rlf)'l~Ln"f)1n1ftl1.lU,jn.:jtJf::ft~,wI;1ULLN LtJiu agranulocytosis 1~u~~ ~u.. -.
€m~1J eJ'l".,r~t1m~1J Liluelu 'l~il~,~~~..,U..,')Jtin1'~1~'l''lunq)Ji'hJ'l'lon~n1"m~ntffil ri'lU

~'l1'lun~)J 4-hydroxycoumarin LtflUL1ln1::U1'l1f"hlu \rA'~nu1\tl'lonUVl1"'fliiiln~1""tJ,n1;'l
.. .. I

vi1fl{1tl",nu1,fil il",'lu,:;u::i'U ("2.hnu 12 L~t)U) L'2IU J)1,):;~'lL~''ltJILfltll'l J)1'l:;ft)JLfltltJI~"IA'U
, ..

'lutltltJI LijU~\.1 ".111'lU1::t1::U1'l L'2IU J)1')::ii)JLfltl"~19l~1.I'lU\ffltllJlLflfll'l~1 n1,~.hi" 'lriiiui'l'l~

LVimJ LOU~U (British Society of Haematology, 1990)

The American College of Chest Physicians (ACCP) Ll.fl:: The National Heart,

Lung, and Blood Institute (NHLBl) \A'tim"ur:;')Ji''))Jnu'lutlfl.I'I.1986, 1989, 1992, 1995

..I .J .....1 1 111 to< • .... "'" ... t:'. •• 1LLfl:: 1998 LV4tl\11"D'Hn115'nt;1V1L\f)J1:;ft)J un1f "DU11J11UmrU""'1JI'l'tl~Lfltl"'"IIU"'1"uuf::V11U

~ 1¥. ... - ..l~ JI.. ....... ..I.. to< ..J ....I
~"'!Jtl1I"1UeJfl n'lfYl l'lflfl"'Yl1.., f'flUnVi \" ru n1,.1JI.,..~V4 LntlftutJft~U, tl~fl'tl~"D'l.:j n'lUntt1V1

LVl)J1:::ft"'\Ufl11\;r!J1~1\,1n11U'~i'l'tl'Ufl'!l~'lU;tlU~t"lJI'l~' (lJI"M~~ 1) LLft~"'\1n~fln'l1

t1r::1)J'luti fl. f'l.1995 \~LntJI;'tlLLu:;1l11\lftl'lfl'l1~UN'tl.:jn1r1;!J1'l1t'vh;u'l'Uf'!ltl~t;lJh~1
.,

L"lI~ fl~"lI'l"'''tl~n1'lfmnl)1'l~~11A'",\di~~~1~LYI!J)JLL1J1J Mechanical ~1n"JI'l~ 3.0-4.5 LtlU

..I "II , .J .. .. I 1".1 ~... 'l .'t... ..:2.5-3.5 LUtl..,tij1n)Jf'l!J~1U'}111'l"'n'l,.,n~'Mnfl1'l~:: \fUf~fiVlfiJ)1V4 Un11L1f)."nun1~::fl~

L~tlPl~Pllifu\M ue:;"JI'l!JfllJl fll,}1)JLa!J""tl~ m fLnPlJ)'l 'l:: L~fl l'l'tltlnft~til
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.J 1R-lt" v .I "av" ~v1J'N N 'VI lim::m:n'l'l LVI~,)::I'l~'ll!l-3tJ') lII')un'):LL'll-3 III~'ll!l-3 Lfl!ll'l'llUl'InJ

U:::'I'I'lU (Hirsh et aI., 1992, 1995)

fm~n1l'l~::~~Lfl!llllfll'l ,JutUlIfl!llllLfl!ll'll'i')

fm~n1l'l~::~~Lfl'!ll'ltUU'!llll

il!l-3nU1l'l~::~~Lfl!llllfl til,JutU'')-3m EJ 1'W1')~ ::Pi'!llud

Tissue heart valves

Jm::,r~t'I'll,) tIILfl'!ltllL1itJUVlftU'

Valvular heart disease

v t ,,~ v
Jn~::lI'l ·HIIIU~lII'l-3l1'l::

. .I.. .I
Mechanical prosthetic valves 'I'I~I'I'l,)~LI'lEJ-3~-3

INR

2.0-3.0

2.0-3.0

2.0-3.0

2.5-3.5

• t'f1HL~!lil'!l-3num:ntiu LtlU~''JI!l-31l'l'l::,r'lt'I'll,) IIHfl!llll· !l-3,.rm:!l,,,,,:LL1'l::EJ'l'll'!l-3U:::L'1'1 PI

1'l"'13!lL~1mLLu::u')Ht, INR 'Ii'l~ 2.5-3.5

EJ'l'l,fvl1i'U'l:::Un'lun:::U'lumr.il'lfi-3LI'I:1::i'll!l~ vitamin K-dependent

coagulation factors ~~\"'LLri il'l4'EJ II (prothrombin), VII, IX LLI'l:: X (Hathaway and
•

Goodnight, 1993) Ll'ItJn')nruJ~n:::U'lun'): cyclic interconversion 'll'!l-31i1ll1i:iULI'ILLI'l::

vitamin K epoxide LtIItJun~LLfl'l1)III1i:iwHtluiI'l4'tJh~tuuDnm'ln'):L;j~lI~1'I1fu'!ln'flt~

LLrin:1II!li:iLun~1II1L)J'I'I (glutamate residues, Glu) luLtlu y-carboxyglutamate (Gla) UU

Ufl1tJ~jjll~'!li:itU'll'!l-3LU:;1utu vitamin K-dependent coagulation factors LLfl:: Gla 'l::,ht~
~_ I" :: ~ _ 1.1 _ I ~ _I "" v v ~ "" , v ~LlJ:llluUULnlllm:LlJfltJuLLlJfl-3 LI'INt,-,LYl'!l'lUnULLI'II'l\'IItJ)J'll-3:'l)J'!l~nu Phospholipid UU~'l'll'!l-3

LnfltIILfl'!llll \1-3~1'l t~Lnllln'l:LL ;;-3,J'l'll!l-3Lfl!ll'lPi!llu UDmtJ1m:L;j)JlI~ carboxyl t ~nuil'l4'tJm:

LL;;-3 ,J'l'll!l-3Lfl'!ll'ld'l::QnLNL't!JL'!lU\'IIlJ carboxylase ~-3 iA'!l-3n1:1illl1i!uLPItupJ:iii~1 (vitamin
•

KH2) !l'!ln'L'luLLI'l::1'I1fU!lul't!l'!ln\'II1l1 :::lI~'-3m:Lnlllulinm,i1 vitamin KH2 'l::ijn!l'!ln"lIIl

lud:lu vitamin K epoxide (KG) ~~'l::QnLU;tJunftu)J1Ltlu1illl1i:iuLl'llALtII!JL'!lu\'IIlJ vitamin K

epoxide reductase LLlI::ijn1iii'lIPi'!l\ULUU vitamin KH2 LIIl!JL'!lU\'lllJ vitamin K reductase
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tJ1?1fYh"hl"l::tltlnqvitili1Un1:u;~jij''l'JItl~LiitlI1lLl1ltJ6uJ~Ltlu'l'JI)J vitamin K epoxide
•

reductase LLfI::tl1"16u6~Ltlu'l'JI)J vitamin K reductase lI?tJ nfl'ln~nfh?"I::lhll\'mlJ1CU

vitamin KH2 fliJlfl~UfI::6~'hril1ltil'l:1n1:Liil1lu~mtJ1n1:L~lJ"~l'l1futln;lflll\'uri vitamin K·
•

dependent coagulation factors t'if!II?tJ Utln"l1ni1tJ1?1fYh;'u6~'hriiJlu~mtJ1n1:L~lJ"~

1'I1futln;lfll~LLri protein C (~~LiJULtlu'l'JI)J protease 'JI\lI1l"d~~~"I::HtJtltJl:r"l<ltJ V, VIII LLfl::

'JI::fltln1:fl~1~ thrombin) use protein S l'l~r.lfll~n1:\i1-l1U'JI~il"l<ltJn1:LL;~jij''l'JItl~LiitliJl~l'I

un~Lu

"I1nn1:~tJ1?1fYh1utltlnqVlf~~nfl1'l l'l~r.lfll~,jUr.lfll'lUfl::"~-lLU:iiU~"I::LiiClln1:L~lJ

"~1'I1fUtlnl»fl111;LVltJ-l1J1~l'l?U,,7tl LU"~U~'WLrll'In1:L~lJ"~ 1'l1fUtln;lflLfltJ Ll1ltJn1:fliJl~1U?U

n:ClItlilLuntjIlJ1LlJVlUULlJLflQfl'JItl-l prothrombin "I1nUn~ 10-13 Gla LUU 9 Gla vhll\'u:::i;V1B

111YllUn1:LLii~Iif?'Iltl~Lfttll'lflCllfl~ 30 LutlMull1 UIMhfliJlfl~"tU~1n~1 6 Gla i\"I::li1l~u:::i;V1B

111YllUn1:LLii-llif?'JItl~Lfttll'lfll'lfl~n~1 95 LutlfLIJUI'1 (Hirsh. 1991)

gJu
·-N-c-c-­

c
c-coa

gla
-- N-c-c-­

c
ooo-c-coo

Warl.,rn-Raslatant

~ ~
3

• KH 2 KO

kK.-x<
~Warfarl,J

Blocks

1. KO ..redlleta511 .. warfarin sensitive
2. K - rlldlletase ..warfarin sensitive
3. NADH dependent reductase ..not allecled by warfarin

..,...I ..(" • ~.. .c..' - ...I ""I1nluVi 1 qVlllCll1Un1:U'JI~l'I?'Iltl-lLfltliJl'JItl~tJ1?1H'1N"t::fliJlfl-lLUtl-l"t1n vitarnln K,

"I::\Jn1~?6ehu warfarin-resistant vitamin K reductase enzyme system ritlll\'LiiClln1:~tlllitl

tJ1?1fYhlu'l~u~t'htJ~1Iifu vitamin K, lumlJ1cu~~ L~tl-l"l1ntJ1?1fyh;,u'Wfl1lJ1:mTuJ~

LtlUL'Jl)J NADH dependent reductase ~l;nun1:Lu;tJU vitamin K, LUU vitamin KH2 LII
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!J1'l1fYliluLtlu!J1phun11LL;~ i'l'lltHLfttl"''lIil",fu1.11::Vl1U~ilv~HriUtltJ1~ LL..,illlfl1V

.. • .. ..:.r ....!' ~ ..
LUtl~ 'l1nf11~11tlVl1U1V1::V::L'lfl1V1V1LnJtltln'lVlllLLfl::1::V::L'lfl1tltlnqVlllL'" LLfl::V~~

bioavailability ~~fin4('lv V1'l1frii71J~illfhm1~fliiilntldl1Jlt1 racemic mixture \rIiLLn (+)­

R- LLfl:: (-)-S-enantiomer (11.1~ 2) (-)-S-warfarin 'l::ilfl'l1~LL1~~1nn<)1 (+)-R-warfarin 3-6·
, .. _~ ~, .:I .. , .. ~..... ~ .. .. ,

LVl1 tlLLUUVlLtlL~tl1LlIIfl1~l'l1flN"JI'lI1lVl~11~nu tl1'l'l::LUtl~~1'l1nn1nJfl'l1~f11~11tl Lun11

... ......... t'" .....1 .. ...l - l\' - """. .... .. ~
"l1Jn1Jtlfl\l~ULLlJ1nlJ11~nU !J1'l11n11UVlU11ll11L"'Vn1nl"'VI1~lIIfltl"'Lfltl"''''1~fl1flN"JI'l11l

1.1
~ ~ ~ .. , .. ~ ( . .., "" ~_. , .. ~

1::mru 36 '!I'lL~~ LlIIVVlfl1l'lN"JI'lI1l'lltH -)-S-warfann ~l'l1 49 "JI'l~~ LLfl::l'l1l'lN"JI'lI1l'lltH

(+)-R-warfarin jj"h 32 i'll~~ (Freedman, 1992)

@
CHCtl:lCOCH3

(t)-R-W\RFARIN
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tJ'l,)1m1;''U~nlll(lliD~LiII~~n::::LYl1:::tl1'1l1:Ll.fI:::fhL«Liinl'l')'UlA''U Ll.fI:::fl1~1:[)4'lJ';lJtifl\l

jJ'U'lilfii~ 99 LtJtlfL'll'U~ (Kelly, and Malley, 1979) !J1,)1fYhN~:::~n~'YI1lJtliifl~~lIilJ t(ll!J~

(+)-R-warfarin ~:::Li\(IIn::::lJ,)'Un1tl~n{'U~ branch chain 'ltJLi~'ULl.tlflntl!ltlfl'Vljjj!JlJjJ 4 '110(11

l'l,)'U (-)-S-warfarin ~:::Lillllnt:::lJ,)'U01: hydroxylation Lill 7-hydroxy-warfarin L~'YI1lJtl'lfl"~'W

tltlnq'YIiL'Ilthd~:::Li\(IInt:::lJ,)'U01t glucuronide conjugation Ll.fi')~n{lJL;;1~th'l«'YI1-3J1;j l'itl

~1~:::Lii(llmt deconjugation ~fh'It\'LLfI:::~nlllllliD~~n Ufltllll\;'tlLl.fi,)~'YI1lJtl\fI,,~'llltltln

q'YIi~:::~n'ilJtltln'YI1-3'lI1l'l'Utlflfl1,)::: (Freedman, 1992 ; Shetty. Fennerty and Routledge,

1989)

.... L.,-J' ... .r" . .
Utl'YI1-3f1:t:::,)'YI!J1'11tl-3!J1,)1m1t'U'lJ'UnlJnt:::lJ,)'U01tn~U'lt1:::'Il vitamin K-dependent

coagulation factor l'l')'UUtl'YI1-3L11d''lIYltll'l1f1l11f<l:::~'U';lJtilllt101ffilJtT-3t1~4'!J01:LI.;;-3l1i,)'IItl-3
~ .::. ~ .,j.t' J! a~ ~ ::'.1-"'.1

Ltltl (II L'Il tl1 'U'U \(II!JL'ilft!JLLn')Uft~n 'U01tLl.'lI-3I11')'lI~ Ltltl(ll'lltl-3!J1,)1H11:'U~:::L'111 \1111')::: steady

state 'Ili-3~1nlJ;''Il1t!J1LtJLl.ft') 31''U Ll.l'itl1~~:::iJfl,)1~LI.llInl'i1-3';'ULtJU1'U~\.b!JLLl'ifl:::n!J

'l ,~ tJ r.l 'lJ!' .I ::'.1 - ~!,. ~ -tl101t ~Yl-3 t:::fI-3f'l'YIYllJ I/1lJtl!J'YItllII'IItl-3!J1')1m1t'U \II1LLn 111,):::Lfltl(lltltlnI1l1~UtL,)lU

l'i1-31'11tl-3M-301!J Landefeld Ll.tI::: Beyth (1993) 'lilf\i101tt')Ut')~;;tl~fI~1n 25 O1t

~ntfi YlU~1til1lt101tLii(lll)1,):::Lfltl(lltltln~ritl'l~Lii(lln1t~!J;Slll 111'):::Lfltl(lltltlnt'ULLt-3 (\i1'l~~

. "]')tllA'tl-3loj)1fu01tmtfi\'Utt-3Yl!J1U1tl) Ll.ft:::I11'):::Lfltlllltltln'Wt'ULLN'IIlU:::~~th!J 'lo!f!J1')1m1N

LilfLLri 1tl!Jtl::: 0.6, 3.0 Ll.ft::: 9.6 l'itlU LLl'itl!l1-3Lm1ll1~01t~ntfil11,):::Lfltl(lltltln'l'Un1t~ntfiL'Ilft1

d~:::iJfl,)1~LLllInl'i1-3';'ULiIf~1n~'U';Uftn~'lI~~l.l,)!J~\i1n1t~ntfi 'lJ'U1(11'lo!f!J1'l1~!J1,)1m1
• - ....,..l.. .I ~ LJ! ' ~.t" -t'U Ll.fI:::01tl1ll11lll1~lllLl.tl~u,)!J n,)'U11I1L1.'Il'U-3'Y1Yl1Jl11,):::Lfltl(lltltln I/1lJtl!J \I/1LLn 'YI1-3l(ll'Utl1'1l1t

'YI1-3~'Utlflfl1,)::: soft tissue Ll.ft::: orapharynx Ll.ft:::6-3tl1~YlUI11,):::Lfltl(lltltlOLlA"l'U'YI1-3L~'U

'Il1!J'l~ (interstitial pulmonary hemorrhage) t:::UU\l,)'l~ (hematopericardium) ~(II\'ln NL'li

LLfI:::"tl~'Il~')nLI1I (Freedman. 1992) l'l')'UtI~4'!J~L~~fl,)1~Li!J-3l'itll11,):::Lfttl(lltltln Ll.ri~l.l,)!J~

i'UtJt:::'YI1'U!J1,)1WhN Lll'U tl1'l~1nn<j1 65 U Lf'I!JiJtJt:::oWi stroke Lf'l!JiJtJt:::-iiiLfttl(lltltln'l'U

'YI1-3L~'Utl1'1l1t iJl11'):::t7f'lL(II ttfltfl\iI1l~1-3 lU'UlA''U
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'lJ!ln'l1ndu~!lwl'flJ1l1'J:: warfa rin necrosis ~~LU'lJ!l1mru,"!J'l~YllJl~U!ltJ

(McGeehee et al., 1984) LiI'lJ!l1n'l1~~'J'Ill!~1!l'lJLL'l~Ufl::L~l.JlJ'J1'l LLfi'JLL~'lI!J'ltJltlu~lJ1L'JN~'lJ

'lI!l~':1~ n'ltJ!l!h~1'J I'lL1'J Ll'ltJ ~~"l1nlJ1L'JN~ilLft!lI'l!l!ln "'tl~1"l::Liil'l gangrene ~~'1'1l1l'~
J.' Ji . ~ ~ Ji t..l .J. t~~ ~ ~ ..I ~

n¥l1~L'lJ!l Ufl:: soft tissue LLfl::Lnl'ln'l1lllI'lL'lItl 'lJ'Wltjl'l ¥l~ljfl 'Il1'l!l~llll'ltl'lm::'WlLnI'ln'l1lll1!J'lI!l~

L;i!lL~!lL'Iltob,r'lJ~~ ~'1'lJt'll cYufi'JlTmii1'l;'lJrilJ~'1'lJtob~'lI!l~i1~n'ltJ L'll fl fl1'lIlT'lJlJ1L'1NLrli1'lJ~

\'\::LYln 'Iltl~';!l~ LLt'I::Lfl'lJ'lI1 ~thtJ~LiiI'l111'1:: warfarin necrosis 1!ltJt'I:: 90 LiI'lJLYl"''Il~~ Ll'ltJ

lTn"l::Ln I'l!l1 n11;'lJt 'lJ1::'Il~1~1''lJ~ 2-5 'Ilfl~"l1n~\.r!J'l'J1ffh1'lJ nflln n11Lnl'lfl11'l~1U1"l::LnI'l

'11nm:~m'J1fyJ11'lJltJfll'ln1:\'\n~ vitamin K-dependent coagulation factors Ut'l:: protein

C ~~LI'ltJtJ niliut\''J protein C "l::UlJ6~ n:::l.J1'lJn'l1U;~~'1'l1!l~Lft!ll'lLiJltJn'l:~1\ \iiI"l"tJ01:LL;j~
~ ...l ~ ~ '." v ~ ~..1 • \ ~ ~ ~ •.I ~ .. ~
lll'J'IJ!l~Lt'I!l1'l 'll~ LI'ILLn lJ'I'ltJ V Uti:: VIII 'Il~iJlq'VIll UtI::tJ~L'Il'lJtJ'J'lJ1 'IlLnl'ln'l:\'\fl1tJ LnlJ1'lJ!lnl'l'JtJ

~ ,
~~1l''lJ'Il fl~ n11lJ1'1l1:!J'l'11 fyJ11\lut\''J1::~lJ'lI!l~Ltl1;J'lJ:Jl1li1 fl~!l!i 1~1'J I'lL1'JnrJ1n11t1I'lfl~ 'lI!l~

il"l"tJ II LLtI:: X "l::ri!l\~LnM1'J::'lI1I'lLtl1;J'lJ:JlUfl::Il'l'J:(hypercoagulable state \'lJ~tjl'l

~_!... 1 r..I. v .. .l ~J.' ' v ~
!l'l011L).IYl~lJ1::\'\~fl'VI\'\1flClJ!ln!l1 n11'1l\l~ LIIlLLn Purple-toe syndrome ~ nYllJ'Iltl~"l1n

1~flJtJ1'11fyJ11'lJltJLLfi'J 3-8 ~tJ1'l1," LniJILd!l~"l1 ml\''lJLft!ll'l~ n~I'lIli'lJ~'1tJf)!l Lt'I\'\LI'l!lffit'l"l1 n

atheromatous plaques uti'1ilLft!l1'l1'1lflltJu~lJ1L'JN plaques ,r'lJ Ll'lmft!lI'l~1'1lflL;r11tl,r'lJLtI'lJ

1-ItI~1'11n1l1'J::Lft!ll'l!ltln'l1nm:Hm'J1m11'lJ (Peterson and Kwaan, 1986)

~ ~ ,1<..1. ~ ~•.I ~.. u' t "'-~ ~ .l .:;, ~.~ ~
'll!lVl1)J L'B'Il\'\1flClJ'lltl~m'J11n11'lJ fltl 011LlIm \lillllnJf'11:n L'lJ!l~'11ntJ'l'lJ"l::n!l L'I'ILnI1l

nfj~!l1n'l1 warfarin embryopathy l~uri stippled epiphyses, punctate calcifications,

saddle nose deformities UtI::fl11~~l'ltlnili'lltl~1::lJlJn1::~n~'lJ1 (Peterson and Kwaan,

..I ~ .l'':; • v .. ~ .1 ~••I ~ , .. ....1 ~
1986) 1-1 tI 'IlLn I'l'lI'lJY'I::L'Il'lJ'll1'lL"l'lJL~!l~111'l11l.JlJr.:m'lJtJ'l'111n11'lJ L'lJlI'N 6-12 ftlJI'l1'IlU:n'll!l~

::. ~ " .1 .J. ~ ~ .1 ~.l , .. ,
m 1lll~ M1n LLlll1-Ifllll!l:::lJlJlJ:::il1'V1ft'1'lJnfl1~Ufl::lll'l !l1'1'1::Ln 1'li'l'11~ Ijl1llJnlll'll'lJL'lJ1I'J~ LI'l'll!l~

::. ".11 k ' .:~ ., .. ... ..J.. ::. ..~
m 1lll~ flnn n LIIl !l1n'l1L'Iltl1'lJ'll'lJnlJ'lI'lJ1I'ltJ1'11m11'lJ'VI~111'l11l.Jtl1::'VI1'lJ'lIN::lll~ f\nnl'l'1tJ 'I'fu

rJ1~111'l1~flJtl1::'VI1'lJm'J1fyJ11\l\'lJ'lI'lJ11'lt'~nrJ1 5 nflftnf~IIi!l1''lJ''l::ilti'lll11m1Lnl'l warfarin

~J.'. ) Jiv .. , ~ ,
embryopathy LIIlt'~ {Vitale et aI., 1999 'lJ!ln"l1n'lJtJ~YllJ1l1'1::Lfl!lI'l!l!ln L'lJlll'ltl!l\l (fetal

hemorrhage) (Hirsh, 1991) ufl::n11lll1tJ'lItl~'Vn:n~ 'LI'lmtlYl1::tl!h~~~\\l1::'IlrJ1~n'l1fltl!ll'l
, 'l. ~..I ~ ~ ~ ,.. ~ ~ u, ....I, ~ .. .li~_! v

tltJ1~ sn lll1~!J'l'111n11\ltJ~ L~~'lItl'll1~ LlI L\lillll1'Vl LVI\l)JijI1l1 L'lJtl~"l1n!J'lU L).I\Jn'lllJtltln'VI1~
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.. ... ... .r..r. .... ......, "'" ~ "'1..1"
1l1'J::Lfl'!llllfl'!ln'l'lLnlll'llU"I::"l-JYlUllnlJ"'1 PT \.IN! INR 'l'lfl1"1f1\1 LUlI'J~\.IN!Ufln'll'J~'JI'!l~

O11:nl:t1 ~~"I::u.n'l'JI\~lIIfJ011l11ftJU1::'I'I1U~"'1ilu~luttJphytonadione (vitamin K,) 5-10

ilflfln:l-J \.I1f1tlllfJn11~IIIL;r1'1'11~~h,..,r~'1'11~\.IflflIllLflflIllPh "l::';hl~fi1 PT \.I1'!l INR nfllJL;r1~

.1 - , :-~,,, ... ",,, Jt ..I ... w w
111'J::unIJ1111fJ LU 6 'JI'J Ll-J~ 011 L\.IfJ1'1'11~"'flflIllLflflIll1ll1~ L\.IfJ1"l111 LYlfl1JfI~nUl11'J::"''J1l-JIIIU

... ~ 'I. t'" ...... ~...I ... .,J. ...
Lflfllll1J11 Lt.fl:: Ll-IUfJl-J1\.IfJ11l1ll'l'l1~m\'1l-JLUfl LU~"l1n"l::l-J"''J1l-J LflfJ~ lJ1'!ln11LnIII hematoma \iIi~~

'IIU1111tJ1 phytonadione fl1l-J11t\tJflJ\~1J11l-J,h PT \.I;fI lNR lJ11l-JfIl'l1l-JL\.Il-J1::fll-J LLlIllh~t1'JfJ

Lnlllll1'J::Lflfllll'!lflniuu.N"I::~'!l~U.n'l'JII11'J:: hypoprothrombinemia flf.h~1'JIIIL7'J lun1til~n11

,Jt \ '\" ..I .,(i\1-" .. " ,,,L'D phytonadione "I:: l-J lII~flLU~"I1nU1f1f1nq'l'l1l V1'll1 "l~IJ1f1~ L\.I fresh frozen plasma 4-8 \I

UIJ1 (LtlU'JIU1111~1\.1ftJfL\.Iq)~ij~1,..,rn~'JtJn~) L~'!I'I'IIIILL'I'Iuif"l4'fJn11Lt.~~~'J'JIfI~Lfl'!llll \I!LLn

if"l4'fJ VII, IX LLII:: X

a" .,..&_, ..t ' . .1 ..
1J "I"I!lYIJI fl'ilIJ1'iln1'1'il'iln qYl611~!I1'l1'1n1 '\1

n 111J1 '!IlJ fl U'!l~ 1J1' '!lu 1 '11 {yJ 11U"l::~ n n 1::'1'1 lJ "I 1 n tr "14'fJ'I'I1~ Lll If'll "I IIUf'l11'l1J1{

(Pharmacokinetic factors) if"l4'fJ'I'I1~LI1If'llYlflfll11'lIJ1f (Pharmacodynamic factors) LLfl::
•

if"l4'fJ'I'I1~L'I'I"'U", (Technical factors) (Hirsh et aI., 1992, 1995) ~~i1

1. if"l4'fJ'I'I1~LI1If'll"lflUf'l11'lIJ1f tlllm'bul,..q)"l::LrltJ'JnlJn11~1II;l-Jmu.fl::011rh4'lIIm'J1fyJ11U
• ..l 'w, ".!' ~ w ... .1..1 ..l

'!lfI n"11n11~n1fJYI Lt.1J1n 1J11~nuLUIJu'JtlLt.lJ1t1::11t1 LllltJl-Jn"l::l-J~ tln7::'I'IlJ"I1runu7::LI1'1'1f1U1'1'1

l'D;'Jl-JnU L'llU Choleslyramine ~~"l::tlllln11~"';l-J'JIfI~m'J1fyJ11U \I'!ln"l1ndq'l'lf'JI~fJ1
......1 ... ~.t .l ... ~ 0 ... £.J- I .Il/ PI

'J11n11U'!l1"lLY1l-J'IIU"I1nfJ1'1'1fJlJfJ~n17n1'1l11m'J17Tf11UfI'!ln"l1n11~n1tJ 'll~'!l1"l"l::L1JUU.lJlJ

•
stereoselective \.I'itl nonstereoselective pathway ri\1! O17!ilJ!i~Lt.lJlJ stereoselective

• •
pathway "I::ri~~flilitl oxidative metabolism 'IIf1~11~ R- LLfl:: S-isomer U.Ili011!ilJ!i~Ll-J

.. .... 0.... ..... ,''' . ..
'1'11lJ'!lfll'll-J'JIfI~ s-tsomer "I::l-Jf'l'l1l-J1'l1'" 'U'I'I1~ "'flUnl-J1nn'J1 LU'!l~"I1n S-Isomer "I::l-J"''J1l-J

LLN (potent) lU017tlflnq'l'lf~1Un11u.~~I'i''J'JIfI~Lflflllll-J1nn~1R-isomer 5 Lvh
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2.1 i1"l4'uVI'N.,;''UllnmJ 'I'llJn1'~!lJi!lU1'l1fvh';u\~~-lt'Ul.J~!I!jiLft:::\!\+V1l'1fl!l-l vht«

~ u, ~..I ~ , tl ,. , .,j 1.IM.!''' • ~ ..
111!l-lI"D'lI'U1i11!J1'l1'Tt1N~-ln'l1n", 5-20 LVl1LV4!lI'\llI"'~ftIll1'Um'LL'lI-lIll'l'll!l-lLft!lill

..I" .: ,,'" tl-l tl ..
1111l.JVlI11!l-ln1' m'l:::'UfIl11'1'l1'U1"l:::Lnlll"l1nn1'L flU'ULL ft-lf'l'l1l.Jft1l.J1'tl'll'll-l'L'll'l'l

LI11'llfl'Un1,{lJrilJU1'l1m1';u c;l-l,r'U~\l'ltl~i'im'l:::c;l-lnfl1'l"l:::il,:::c;llJ!J1'l1 frl1:'U .

t'UYlfl1ftl.J1~-ln11tln;;l.J1n (Shelty, Fennerty, and Routledge, 1989)

or'" .... ~ L.l ..
2.3 l'f'IllllJ "l:::Lft'l.JIjVlll'll!l-l!l1'l1m1'N

i-l Lf'I '1:::'liil"l4'tlm 'LL1-l1A''l'll!l-lLii'lllll

.I,.. ~ .r~tl~( ')~2.4 111'l:::V1'1-ln1tll.Jn1'L~1~ft1I\1LYll.Jl.J1n'll'U~lII nl11 hypermetabohc state Lnill"l1n

.I.~ .. ~~tl" ~..f .,j '1~
111'l:::V1Ill'lll.Jlltl7'!ltllllYl1~1'Ul.J1mn'U1 \!7'llm'l::: 1'lI'l1'U~-l 'll~'1:::YI1I\!m'lllfllJft'U!l-l .

I £...1_':.1' ..,.j... .
l11!ltl1'l1;m1NLV4l.J'lI'U !l1"l"l:::L'U!l-l)J1"l1n!lI11'1n1'L~1~fl11\1'l1'll-l vitamin K-

. f ~ .rdependent coagulation actors LYll.Jl.J1n'll'U

~".,.. .,j .I~.!'~ ..... ~ ::'.1 ~ .1'1 ...Of ~ .,j.l
2.5 !l'U 111rn.tl1':::\!'l1-l tn !l1!l'llVlIIII roT,l.JnlJtl1'l1.Tt1NnLlJ'U!lnlJ"l"l tl\!'U-lVlfl1"l

tl
.l tl.Y. ~ ::'.1 - ~.!' .,j ::'.1 ~ .. -L fltl'UU ft-lLl1~'lIYlM1ftl11"!l-ltl1'l1m1NIIII L'U'll-l'l1n!l1'l1m1Nl.JI'jCUftl.JlJl11 3

tl
.I • 1 ~ - ~ - ~ .,j ~.!'... 1 ~ ~

':::n1'V1n!lI\!Lnlll!l'llBl,nffi1nlJtl1!l'll1 IIIIUn n1'l.JfIl'l1l.Jft1l.J1'tll'llm7"llJnlJ

Ltl,;j'Ut'ULii!lI'l\~~-l n1'Ll.JVl1lJ!lftftl.J'lI!l-ltl1!l1I'TtlLtl'UL'lllJ Cytochrome P450 Uft:::
"..1 ...,,, 'i' ... _ .I
l.J"'l-l'lltl-ln1,,n!l1f1ltl'll'll1-lLLfIllJ (Harder and Thurman, 1996) 11'Itl'1l'll1Jl1nffi1V1

Lnl'lf'llfl1'1Lnl'l"l1nn1:tilJ6-ln1m-lLf'I,,:::'li'll1tJL~l.Jn1,ri14'1'I'lI!l-l vitamin K­

dependent coagulation factors LLft:::ron'l'lln7:::lJ'l'Um,Ji1-l1'l1!l-l':::lJlJn11«1l.J

.. ..I... I ..r. 'I".r... c:r...... .....1 ...
Lflfll'l (111111-lVi 2) 111'l!ltl1-l!l1V1V111'llIjVlIlI111'lln1'LL'lI-lI11'l'll!l-lLfl!lI'l'll!l-ltl1'l1'..,1N
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~..t • ~ ... r.J -l ... t t
L'r'il-J'IIU L'llU U1nfjl-JL'lIYl1 ~ftflUfl1UfttUVlflfl~LLft::fl1l-J ·WI::tJUU~'l.U'IIUlllflU cyclic

interconversion 'lIfl~':j1ll1~ULf'I U1 Thyroxine "I::L~l-JtiIll11n11Ll-JVl1Uflflfll-l'lltl~

U'l4"un'l1LL~~IIT'l'llfl~ Liitl~ LUuJliU l'l'lUU141'r'i'l nLLtlfl't'r'i1U U1ilhUn'l1tlmfllJ~'tlJ

'l.'llflLPiU1tlUr;I (nonsteroidal antiinflammatory drugs: NSAIDs) tJ1L'I'lUU:nftflU'l.U

'lIU1111~~1 LLft ::tJ1uli;'lu::mjl-l~l:iLI'lNfl¥1~LLUULl-JLULLUf'lLLV1l-J"I::li1'I.\If'I'l1l-JLaU~
, -.. ~ ~ s:.1 _.r J ,~ ~.I

IIItln11Ln~1l1'l::LfltlMltln'l1nms ~'lltJ1'l1m11U\'l~'IIU LUfl~'11nfJ1L~il1U"l::ru

UU6~n11v'h~1U'IItl~Lnfl~Liitl~ fJ1~U1 L'llU tJ1 Erythromycin LLiI:: Anabolic

steroid '1::'ll'lEJLfl;l-J'l"ll1"'IItl~fJ1'nfyh;u L~tJn'l1rh4"~LLUI'lYi~tJu;'mUft1'ti\'

(bacterial flora) (Brigden, 1996) ~~'1::ritl'l."Lnl1lll1'l::'111~':jlll1ijULf'l1II1l-Jl-J1 LL~fJ1

,.: - ~ ~•.I- ~k"'l. ~., J'tkw- - 'I.'''' • ,L~ ft1U"I::Lfl:l-J'lVllf'lltl~fJ1'l111111U ~P11ll U~lJ'ltJVI P11U'lIll1l-JULf'I UlJ1l-J1OJIII1 tlfJ'l~

't
.. ......J.. ..1-1... I I 'I."..... _... £....1

1nIll1l-JtJ~l-JfJ'ltlU1tln~il1tJlJ1::LIl"llVll-J11U~1U'l1nfl ~LnllltlUlllmffi1nUtJ1'l1m1

_ tV ...... .: ...... _ I ..

1ULLllltJ~'111111'11tll;jilflUUfl~UUtln"l1nUn1111tJ~1Un'l1LnllltlUIII:n1fJ'l1::~'l1~fJ1'l11

Yl1;'unUtl1"'"1u~l:in'l1~n~nUUtltJ

3, U'I~tJVl1~ LYlf'lUf'I L'llU ~ftn111111'l"lVl1~"tl~ulj~n'l1~'tlJL ~U~IIIN li1'l."n'l1LLUft~IIn'l1'l,;f

fJ'l'l1 fYl1;'U'IItl~~thtJiJ~""il1~",1tl'tlJU1L~tliitl flUfl11f'1ium~tlfl111::"'~1~LL....V16riu~

l.l'lU Luuilfu

."/ w J .J J - 'I. " .. \ '1.11. ... --4, lJ"l"ltJtlU1 L"IIU n11111l-lt'!11 n"ln11l-J"Il1~n1tJfl1"" f'I'l1l-l l-J1'll-Jl-Jtl un1: "IItJ'1lJ1l-l1OJ'llll1lJU

'I. ..Iw .1 :'I ~ w .1 ..1- - .J w
Lf'I Utl1~11V11UlJ1::V11U LlJU"U n'l11UlJ1::VI1Utl111111V1lJ'l1ll1lJULf'I~~ LlIU ~nn::Llll1l

n::~~1ui\ U1fl1'lLf'I~ lJ::L~tlLVlfII lITulIIl;j Ul-lo)'l LUtJLLIJl~ Luuilfu "l::li1'l.\ln11I11tlUflUtl~~flfJ1

'11fYl 1;'Ul'll1lil~'l.iA' 'I.UVl1~ nfluriUn'l1:UU1::VI1Utl111111~mIll1ijULI'l 'l.U1..Bl-l1OJ~1"1::li1'l.\il:i

'I. , ~..I - .:.r 'I. If·' ..Iw.1 • I-~ -.J w iIf'I'l1l-J 'lllltlfJ'l'l111111UL'r'il-J'IIU LLft:: U';jlJ'ltJVl1UlJ:::V11UtJ1lJ!l"ll 'lU::IIIIllPltlnUL U1::tJ::L'l1l1

U'lU''1::li1'l.\lLLUf'lYi Lit!LUft1'l.i\'~~fllll:j1ll1iiULI'l'l.rJ;l:i41U'lUII~II~ Ll1ItJL1l....1::mUlj;'lu::nql-J

L'JIYl1LilflUtl;umll:iLI'lNl'lh~ methylthiotetrazole side chain L'llU Moxalactam

Cefoperazone LLII:: Cefamandole Luuliu



,..
111111~'I'l2 ~'ltlth~£J1~L1i~ti\J1111mtJ1ritJtJ1'l1fYh;\J (Fenech, Winter, and Douglas,

1979; Hirsh et aI., 1995; Brigden, 1996)

14

~1~~1t~q'l'l~~tl~~1'l1f~11\JL~~~\J .:'1•• 'l~ ~ r~ ..U1'1'l'l'l1 \oIq'¥\n~U1,)11 11\Jt\\lIt\~

Allopurinol Barbiturates

Anabolic steroids Carbamazipine

Antiarrhythmic drugs Cholestyramine resin

Amiodarone Griseofulvin

Quinidine Phenytoin

Antibiotics Rifampin

Cefoperazone sodium Oestrogens

Metronidazole Vitamin K (contained in some multiple

Moxalactam dlsodium vitamin and enteral nutrition products)

Trimethoprim-suifamethoxazole

Ketoconazole

Cimetidine

Disulfiram

Isoniazid

Omeprazole

Oral hypoglycemics

n11'1'lillfltltJl'h Prothrombin time (PT) Lj]\J~ii~toi1.\Jn11~i111111~n11fntnili''l~U1'l1f~1

;\Jri\J~1n~qillt\Jtl~1I1 Pi1 PT Lj]\JPi1~tiM'l1~fl1~1:tlt\Jn1m\lln1m1~1\J~~ vitamin K-
•

dependent procoagulant clotting factor 3 11i'l"'1n~~\oIlJlII 4 iii') tili'LLrl U"l<i'tJ II, VII Ll.fl~ X

~ ."1 ~ ,U ,~,./ ~ '."1 ~ ( .I)
tlI1111n11t\1II11~~tl~lJ"'''lm\llft1\J~\Jtl~nUf'l1f'1N"II'lI11~tl~LLl11ft~lJ''l'''~111111~'I'l 3 n11'¥lillfltltJ\II1

Pi1 PT 1i1i''''1nn11L~lJLLf'lIIL'~lJLLfl~ thromboplastin ft~t\J citrated plasma
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Thromboplastin Li]~ft1:ftnI1lU:::11IV1 phospholipid LLfdu:;j~'IJWLdtlL~tl ~~17n"l::

ftn"l'li/i"l1nUtllllLLfl:::n tU:;j~llfl:: phospholipid "I1mdtlL~tll"'fl1di11'111~'hLtI~llitlO1t

nt::~~u"I4'u X t"lUU"I4'u VII 1~"Jl1~LL:n~et11UftJUt::V11~U111fYh;~ph PT ~1'lII'lili"l::ltl~

1'i1~llftlll~n1tnM1:vh~1~'IJtl~U"l4'u VII ~~i1Pl1I'1ilfjlllUt::~1N 6 i1~~ 1Ii'!l~1Pl1 PT ~1'IlI'li/i
..r .....,.... ...1 ... .: ...

"I::U11'IJ~"I1nn1:n1ll01tV11~1~'IJtl~1J"I"IU 11111'1:: X thromboplastin V1MIlI~1~"I::~01t

llItll.Jft~'!l~1~01:1'IlIqYlfn1ttlf1~n1111oU~11i1'IJtl~ltitllll'IJtl~U111fyh;~lll'lnIli1~n~'lilf~1n ;~nlJ
..... .r..J ......... 11\ ...I ..r ~ lISu

'Jl~IlI'Jl'!l~I~'!lIUtlllfl::11101tLllItU~"l1nI'l11~llI'ln1ll1~l~n1tl'l'!llJft~tl~"'!lqVlll0111l11~01tIL'IJ~1'l1

'IJ'!l~lfltl"l'Jl'!l~thromboplastin Ilfl:::7jli01711tm~1'i1 PT ~11~~fln11I'lt1"11'i1 PT"I1n~tl~U~~

01tlillifl:: LL'll~ 'lJJft1~1tClU1~111Ufl~fl~~n~llfl::n~'lili

~fl'Jltl~U111fYh;~lIitlU"I4'tJn1111oU~11i1'JlWltitllll'JlillllIli1~1 (Hoffbrand and

Pettit, 1994 ; Freedman, 1992)

Coagulation Siteof Biological Time required for
Descriptive name

factors synthesis half-life (hr) anticoagulant effect (hr)

II Prothrombin Liver 60 180

VII Proconvertin Liver 5 18

IX thromboplastin Liver 24 72

component (PTC)

X Stuart-Prower factor Liver 40 120

C Endo*/Liver 6 18

S Endo*/Liver

* Reticuloendothelial cells

1~i1I'1.f'I.1977 '!l~Pln1t'!l~117utfln'lilfi1n1trh"'~llIt~ thromboplastin "I1nft~tl~~,*mr

ltl~ thromboplastin ft1,..ftJl~~n1~1~fi~ ~~lIitl~1iii1n11H thromboplastin "I1ml,"tl~~~1

~11~~n11ti1~fi~ Ilfl::'lilii1n11~~~1t::lJl.Jn11I;lulJ~1I'lt31~'IJtl~1'i1 PT (Hirsh, 1991) "I~YilJ

~11'111~fl~~~B1::,"~1~ logarithm 'IJtl~1'i1 PT nlJ thromboplastin ~1~~n1~1~fi~llfl::011
.. ...: ~ ~~ iI k • .I~.!f .. '~'lA' •

V1l11ft'!llJ"I::~1'I11~\'t~Yi~lIn~1 ~1\'t~II1N lll.JlJ"I1fltl~V1I"DIVltJlJ~11l1t31~'IJtl~1'I1 PT~ l'I\Jn~1~1

1~~i'J1'I.1'I.1982 1~'!lt1U~1~1'i1 PT tlllwhu1NliluPl11nternationai Normalized Ratio (INR)
•~ ..

IMU
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lSI

INR = [ Patient PT ]Plasma Control PT(median normal range PTJ

..
log INR lSI x log observed PT ratio'l-11!1 =

LIIl!J~ lSI
..

International Sensitivity Indexfltl

~}'.. ~ ~ ~ .., . ..Ilk ..I .. ,
LLII:: LlII~n1:1111~ L'ULl,JLLn1~LYltl'l-11fl1 INR '11n PT ratio '1'1 "D thromboplastin 'I'I~fl1 lSI

LLlllnllh~r1'U ~~ltl~ 3
IrI1R.nUiOft8f Nor"'-'i.... 'hllo IIN'"

r----------r-,--r--r---,-.lO.Cl

•••
•••

I

l
I::------:-

b-',
~"tIo2.0

....~ "."'1512,1

,"~Ill.'.o

"!
~
~

~
J

•';
3.'~

.5 '"~,
ui• Z.'

'" 1.2

Z.'
1.1

1.'

1.'
1.3

1.Z

1.1

1.'
1.' ,.l 1,' 1.1

'n__liOMt hntlfhoi.,. lndu US"

tt1~ 3 fl'l1~d'~~'Ulf:::'l-1~1~ PT ratio r11Jl'h INR "l1nn1:H~1!J1'1'1l1ll1tl1J~jjf'i1 ISllIh~1

f'i1 lSI Lj]'Uf'i1~n1l"lIlln1:lIltl1JI1'Utl~'!Itl~ thromboplastin llitl vitamin K-dependent

coagulation factor ~III1lMLlIlmil!J1Jr11J international reference preparation f'i1 lSI ~~1
~

LLI1IIl~~1 thromboplastin ,r'lljjl'l'l1~1'lllitln1l"lllll'h PT ~~ l'UiI"l"u'U1J:m,~lJfllll

thromboplastin '1::~1n1rn1f'i1 lSI ~1'l-1l1J thromboplastin ~lJflllltltln~11'ULLllifl::l'lf~ ~~,r'U
I ... ..: ~.J I

1::1J1Jn1n1!J~1'Ufl1INR '1~L1~LlJ'll'l'lLLYf:'l-1fl1!J
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U'll'VI1'L'Um'l'l1!1./11'UFh INR (Hirsh et aI., 1995)

I'll PT Ltlun1,7l'1m'fll'lfl./l'lltNil"l4'tJ II. VII LLfl:: X LLlI1 thromboplastin ~H'
•

'I.um,7l'1FI1 PT "l::ilFl'l1~b'l.un117l'1m1fll'lfl./l'lltNil"l4'm"'thilLLllln1l11./1nulll\~1n'l.u~
..I ••

tl'ltJLLlI1fl::'1tJ tl'ltJLtlYl1::il"l4'tJ VII LLfl:: X LUtl./I"l1nil"l4'tJ';./Ifl1~i1"l::jjtiIll11m1n14'l'I

.I ,. ..•.I·~ .'1."' .1' .. ,
tltln"l1nYlfl1fl~1"1lLLlllnIll1./1nU IoIfl'lltl./ltJ1'l1'n1'U.um7'V11 '111'11 PT tJ1'l'll'U"l./lLLlllnIll1./1

nu'l.u'Il'l./lLLm'lltl./lm,'I.;tJ1 i1./1,iU'l.U1::'II~1./1n11H'tJ1'l1fYl";u 2·5 7'ULL,n R1 PT ~tJ1'l
~ .. ... ...J.... a'"f.....J , ... ...I .....'"f'" ~
"lIU"l./l,nill"l1nn1'"Il'::l'I1J'lItl./llJ"l"ltJ VII "Ilfll'!fl./l LLfl::tl1"l''l~n1Jn1m'::l'IlJlJ''l''ltJ X "Ill'll'!

...:
PT "IltJ1'l

. '
i1./1UUn1"1tJ./I1UR1 INR "l::ilitl./lHYlfl1fl~1'l1tl./l~tl'ltJ~:1JU1::YI1UtJ1'l1fYl17U

~l'IlI1tlnUtlti1./1UtltJ 6 d'UilI1"f 'i./l"l::1IiR1~U1L~tlC\tl LLlI1L'i1'1tJ./I1UFI1~'I.'U'rl'l./lLL1n"lltl./l

n1,flJU'::YI1UtJ1'l1fYl17'U Fi1~li1l"l::jjFl'l1~U1L~tlC1tlUtl!Jtl'ltJLtlYl1::tlU1./1~./IL'i 1'I.;~1
.I~.~ , ... • ... ~ ~1'..1 'I.A't

tJ1"1ll'!fltl1J"Il.~ .'lllltlm'fll'lfl./l'lltl./llJ"l"ltJ VII LLfl:: X lJ'II'II1U"l::fll'lfl./l'l'IL~tl "IIU1!J1

..I... I ", 'I.k . .oJ ... I J':"J 'I."
VlilIfltllJVI~F11 lSI Utl!Jn'l11.2 m'"II thromboplastin "Il~F11 lSI 1ll1U"l::.. ./IloIfl '11m,

•
1'ilIFi1 PT 'I.U'IIU'ltJ:'iu1Vi '111tJFi1 PT ratio tl~'I.'U'Il'l./ln'h./l ~uun1m!J./I1Ufh INR'i./lil

F1'l1~U1L~tlC\tlmnn.j1Fi1 PT ratio Lijtl./l"l1nli1ljjn11LVitJ1J~1111'31U'lItl./lJ1tJ1
.I'1.A' • '1' • .1. ~ .:;'''l'I

thromboplastin VI "II"Ilillfltl1Jn1JLL'IIfl./l!J1./1tl./lVlm'llUiII.iII!J WHO I'l./lUUFl1 INR "l./lLlJU

.... 'I.A' c,1· .I"U ",. U·
'llim'lIIillIII1~loIfln1'"II!J1'l1'n1'UVI~ ,::.. VlIin1YlLLfl::Fl'l1~ fltll'llltJ

2. m"1tJ./I1UFi1 INR tl'ltJH thromboplastin ~jjFi1 lSI ~./I li1'l~n1mtJ./I1UloIfl,iu
,. .I

'lI1PIFI'l1~LL~'UtJ1LLfl::L"IltJ./IIIIN

m'~1'U'lruFi1 INR "l1n~III' INR = PT ratio (151) Fi1 INR ~~1U'lrulllf"l::jjFl'l1~
• ." ..I 'lA' ....:.. ~ ~ .. .. , ~., • • ~

LL~U!J1UtltJL~tl on thromboplastin VI~F1'l1~ .'l1ll1 F1tl~F11 lSI ~./I LLfl::Fl'l1~ u.lLL~U!J1U

.I' .I . .., ... ., ..I 'lA' . .I ... 'I. J!
"l::\1./1'l1UL~tl PT ratio ~Fl1~./I lJ'II'II1l'1./1nfl1'l"l::flillfl./lL~tl "II thromboplastin VI~Fl1 n..

L~tJ./I 1.0 (~'lu'I.'IIcUu!J~HFi1 lSI UtltJn~1 1.2) 'lum'VlilIfltllJYlfl1l\~1
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3. n1"1U~1U"h INR LI'lU1-nL,;i!l~I1I''l''l1'(lIn1'LL;j~~'l'lltNLfl!l(ll'llill'ltiI1lLU~''l::~11,x

m'''U~1UlJfl'll11'l1'l'l1lJLL~Uih

1UiI"l,,ru,x!l~tJ!iu~n1'~'lu1IllC\i~nHLf'l1!1~(lI''l''l1'1'ln1'LL;j~I'i'l'lltl-lLfitl(ll''llill'l
~~_ .... t~~~.lt ,.t

!Il11lUlJllI (Automated Clot Detectors) 'JI~"l::n!l IIILnl'llll'lLLu' um"1U~1Uf'l1 INR 'llU

~1t,xf'l1 INR ~tlli'1.~IIINriUfi1'l1lJLilU"l'h tl'ltJtJn~"l::f11'lf'l'l1lJLLtJ1tJl'lu1um1\ll1,h lSI

trALl'lU n11LViUUlJ1111131U'lltN L"ii!l~iitlli'lU'r'lfl1t'llJ1~tJ11 PI"I1nil"l4'Um 1LL;j~ I'i'l'll!l~
.. ~:> ... .. ..l~1I~ ... t1l ..l.. t
Lfltll'l IMUUlJfl1UmU"I1mfi1W~l.Jtl'VII"D'l(ll"l::f1l'lfl~Ll.J!I"D thromboplastin 'VIlJl'l'l1lJ 'l

\II'1tlilf'i1 lSI ,jtlUn~1 1.2 LLfI::"I::rIf!l~ilm1LViuulJ1111'31U'lltl~Lfi11tJ~ii!l'I'Jnf'li~~LtJ~UU
~ ~ ...
~1UT.'l'lfltlU 1iI~l!uileuIll1"11nm1HLfi1w~ii!l1ll1'l"l1'1'ln11LL;j~I'i'l'lltl~Lfl!ll'l"JIill'ltillltUlJ~

"l::fll1lfl~tI1lUm1t-r thromboplastin ~ilf'l'l1lJhtJ1::lJ1CU 1.2 LLfl::LI1lUn11LViuulJ11111

.. .. ..It...... ~
31U'll!l~Lf'lW~lJtl'VI "JI'lI1l'l'jMN

jjm1~1''l''l'r'lU~1I'h lSI ~"U~1ULl'luum~lJfllll,rUtl1"l"l::~gnrJi!l~ 1iI~,ru

,x~tJ!iu~m1'V11~f'lfliln"l::rJi~Lfl!lnH thromboplastin ~jjf'l'l1lJh~~ nfl1'l;ltlilf'i1ISI
~ , . ... ~ ... .. ..lt1l~ :>.., ..I

UtlUm1 1.5 LLfl::'VI1m'L'VIUUl.J11'1131UnULf'lffi~lJ!I'VI "D'lI'l'l'jnf'lNL'r'l!l\ll1f'11 lSI 'VI
o .. ., ~ ... ::.

"l1L'r'l1 ::nULf'l1tl~l.J!I'lIllUU1

• U', ~.l.1t' ..lPT ratio t'l1l.J1'tlf'l1U'lCUIPl"l1nf'l1 PT "JI~l;Iu'lUIII1'P'l'ltJf'l1 PT LllfltJ"JItl~f'IU

tJn~ ,xtl~tJ!i~n1'Lw\f1::LL1.i~"l::jjf'l1 PT LllaU'lltl~f'IutJn~LLl'lnI'i1~nuttJ m,Hf'l1

PTcontro' LL'VIUf'l1 PT LllaU'll!l~f'IutJn~"I::~1t,xm,A1U'lcuf'i1INR Lnl'lf'l'l1lJ~I'l'r'lfl1(l1t~

f'l1 PT Lll~U'll~f'lutJn~f11l.J1'tl\ll1t~"I1nm,1'1'lf'l1 PT "I1nl'i'ltlth~'r'lfl1f1lJ1
/(..l.. .. :> ~ , .1( ...It ,..l

'll!l~':l'VIlJq'll1l1'r'l11l'VI~L'r'll'lllleu~LLfI::'JI1U!lU1~'UtlU20 f'IU LL.",1mm:::"I1U'JItl~f'l1 PT 'VI

tlijjm'01::"l1tJLLuu~t1niij fI':l1ltJiltJUf'l1 PT ,rut,xtl~tUpJ"JItl~t\!Im';lil.J LLfl'l1ll1"h

Lll~m''ll1f'1t1j1ll (geomatric mean) IIIffitl1"l1-rf'i1~liu31U (median) titrJi lf1f'h~litJ
~.. I .....,.J ... I .J .. ~ 0 ::.

31UUlJfi11tn~lf'lmnUf'l1lllfltJln1f'lCUI'I0111111fi11 PT lllfltJ'll!l~fi1utlnI'lUI'I'l1'V11'I'Jnf'lN

..I • ,..l ~ 111'" .. ~ .. ~..lt "" ' ~tl'VILuflUUU1U1'V1(l1f1!1U LLfl::f'I'l1 "Dlfi1'tl~lJ!I"JIU(lIll1lU'lnU'VI "JIIUn111111f'11 PT 'IItl~1;I 'lU
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1un17"l~!Jn~1n17~mt11u~l1'wbPl1lJIIlffl;iu,~11'J!J~1r1ifun17~h~l'llft~ui'Jh LVi!JlJ

~....I.. ~, 11 ~ ~ ~ ::. , .. 1..1 '" ~ ....1 ~ , ~ ~
LLfl::l;jlJ'J!JVllJ111'J::'ll'J I~L~IU~II1'N'll'J:: lI1~uu"l::n fl1'JCN 7::.. Vl1Il11'Yl'lltl~!J1'J11n17UI'1.1 17P11l1~

•
nfl1'J ~~lIitl1tlil

•
i7P1flU1lJlIlffl;iu (Mitral Stenosis : MS) Lilui7P1,r'J1"lZll"lJ1~P1 (rheumatic heart

disease 'll1tl RHO) ~'Ylu,jtl!J1u1"tJLliin Llfl::,)tl!J11~lJlJ1n;UIIl'1lJfi'1~1J~~LllIi-r!J'll~lJfl1'J"lUn~

~'llt1l ~tl'J!J~Li:Ju MS ft'Ju1'llt1ljjtl1n'11'llft~tl1fj 40 nilll!llutl7::LVlI'!~~tl~lUI'IIlIltlu~U L"JiU

~ ~ .. ~.I PI ~ ..I ~., ~ ,.. "::'1 ~ ..I':
1\'ll7StlLlJ1n1'll7tlfjI7lJ IlJUIIlU 7::!J::ml'1V1l;jlJ'J!J IlJlJtl1n17tl1"lU1Um 20-25 u 'llfl~~1nVlL7lJ

Ltlui71'l,r'J1"lZll"lJ1;iPl LllIi1utl7::\VII'!~~tl~lUL'II1Il1tlULlft::lTmtlutl7::LVlI'!~,)tlU;J1~!J1n"lU L"JiU

1Il::-rUtltlnnfl1~ tlI1J7n1nft1~ flUL~!J f'rhr~n1 wflUtlui Llft::1V1!J Ltlurlfu ("1ft ViI\!J1n7, 2541)
, . .

7::£1:: L'J fl1 Vi~11 'J£1hijjtl1n17"l::')su 'Ji"1~ flu'll1tltl1"l nfi1'J1111~1~11 'J £1 1'1.11..11::LVII'! L'll fl1 Utl1"ljj
II I " I

'1l1n17'11tl~ MS ~~LllIi~11'J!ljjtl1fjU~b.in~ 20 nViLi:lUL"Jiuiltl1"lLilu~fl"l1n\1uqn77lJft'JU'llU~ ~n

.J ..I .. • , ~~.,..1 PI ~~ .. ~ ... ~..I... , ~Ir

.. 'JU'llU~tl1"1LUtl~lJ1"l1M'J1lJ!J1n"lUVl11'lll;jlJ'J!JVILPI£JLlJU I'IIl'll1J1I1lPl'll1"'n17lJtl~nUVlII1 Vl11'll';l

tl'J!JLtlu1oIilll"lJ1;iPl~1'llft1£11'l~~~tl1"lltlun17L1~n17Ltl~!JULLtlfl~Vl1~'Yl!J1fiM1'Yl1~Ltlu MS 1~
u.r ,1;'1 ,..I PI ~ '~11~ ,~~ ,~~ "" ~ ,~ ~

L7'J'IIU ';l ,\lCliViLlJU MS LIft::114 WI7Un17~1I1lill 7tl£1ft:: 80 "I::tl~ II'ICN 5 lJ Llft::7tl!Jfl:: 60 tl~ IIlI

n~ 10 n ~11'J!Jtl7::lJ1N1tl!Jfl:: 10-20 "l::jjl11'J::LlVl7n;tlU"l1n/m::~lJLfltlll1fJ"'rRui'J11~n1£1
~ , ~tl..l.. ~, ~ ~ ~ ..~, ~ If'' ,.
111l£JL~'Yl1::IUI;j 'J£1VllJl11'J::'ll'J I"lLIIlU~"'''l~'ll'J::LLft::lJ'll'J 1"l'lltl~UU·D1!JlJ'IlU1111 I'llCY

n17fmn~tl'J!J LLtl~Ltlun17fn~I('J!J!J1 LLft::n17iltl~nUn17IhuU'lI~i7f\ ill1!1n171li
~

£J1iltl~riUn17Liiilli71'l1;JZll"lJ1;i1'l;1 n171li!J1iltl~nun17Liill1 infective endocarditis LLft::n171li

!J1iltl~nUn17L1;j~rR'J'IItl~Lfttlll1 l"JiU !J1'J1fTl1hl1U'IIu1111 0.05-0.3 iiflflnflJ/nLflnflJ/'iu f1J. ~

tl7::Vl1UoJUfl::P1f~ 'll7tl!J1LLtlI\1'Yl1u1U'IIU1111 2.5-5 iiflflnflJJiiiflnflJ/1"u fUtl7::Vl1u1"Uft::I'lN

1'JlJn1J dipyridamole 1'1.1'11'1.11111 3-6 iiflflnflJJiiiflnflJ/oJu LLl.i~1~futl7::Vl1u1"Uft::3 P1f~ L~tl

iltl~nwm::~ lJLfttlll1fJ111 rRU1u~tl'J!J MS ~~,r'J1"1'J1£1 LIft::/'ll7tl jjl11 'J::,r'J1'1LrlfUiJ 1I14'~'ll'J:: illl!J

L~'Yl1 ::tltl1~~~1u~11'J£1~ihJ7::'i;jLI'l£1jj~lJLfltlll1fJlI1~UlJ1 ritlu'll1tl1r1ifun17~h ~1I11ft~u,r'Jh LVi£1lJ

lJ1ritlU 'll7tlritlU"l::'Yl!J1£J1lJ~1cardioversion "I1nl11'J::i'J1"lL~uiJlI1~~'ll'J:: b.i~1"l::il1l£1n17H

£J1 L"JiU quinidine 'll1tlill1£1n17loii'n7::LlI\1v/rh Llfl::fT~tl1"l1~ digoxin L~tlmu"lIJt111l71n17Lrlfu
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'IItl~,r~t'l\'tl~fh~ LLfl:: qUinidine L~tltltl~nU011nfll.JLtlu~1'11tl~m~::,r~t"lLiliu~I'l4'~M'1::tu~

lhtl~~LtJ~tlULtiU sinus rhythm LLfl'~ th~1LtlUtl1"1i1itl~ti l3-adrenergic blocking agent L"I!U

propranolol Ltlullfu LLfl:: calcium channel blocker L"I!U verapamil Ltluiliu L~tlt~~l.htl~jj

m~::,r~t"l LlIfu~1lI"~M~::iftlf~jjtiI'l11011Liliu'lltl~,r'1\"I~tl~fh~tJ1::\J1CU60-65 I'If~/U1ii

~ ,
Utln"l1n\1!T~jjn11fn1fi~ilItln11";1 balloon mitral valvuloplasty LtlU011L;ll.J'IIU1Il1l

LiJl'I'IItl~~u1l.Jl11ffl~llItl1lJilitl~U111i1ll11i~,r~\"IU1ULUJflU111i1ll~MU1tln Ll~";11&IiLllItltl'l Catheter ~jj

balloon 'Il'lilltil1)JilI1 ~1tl'llUIll~tltlnLLl.Jl.JLtluvhf'll:t(Inoue balloon catheter) ~~I1i~ balloon tl~

I11N\nfl'tJfl1tl balloon LLfl::jjn111n1fi~t'ltln11Ihl1iil\1l1fLLfl
~

Closed mitral valvotomy LtlU011'11tJ1tllLtlllI'IItl~iiu1l.Jl11ffl

Open commissurotomy Ltlun 11U111iil\~~ ilitl~tl1f'1'tJLl'litl~tJtlt'lLlfl::,r'1\"1LY1tll.J
~ ,

Mitral valve replacement H\U011U111iIlll'lf~Y1l\tl~\u~tl~tl MS 'Il'lt'l restenosis

LLfl::H\u~tl~tl~jj MS i~l.Jnl.J mitral. regurgitation (MR) l.J1n M1tl\U~tl~tl~ij\lu

~u<i1u~UlJ1n1tJ4'1.J~ commissure 'IItl~LLUU~u1l.Jl11ffl~~MU1l.J1nLLfl::1.Ji'L~CUtllf
~ ,

LLUUftU1l.J1111fliln11Liltll.JmI1InUl.J1n

, ~ ,,-,.or ~" ...
1l1~::n1'UJ1PlPl ~l'lfl'UWH"lLYI!J3J (Mitral Valve Replacement: MVR)

0111.11 I1iIlltl'l~U,r~\'1L Y1tl\Jtu\J"mJ1.i/\~\Jjj;ututll'l. f'I.1960 1.J7L'1CU~U111i", \l'Iiu,r~ \"1
".. ....,

LiimJjj~~ atrioventricular (1i/\LLfiiiu mitral Llfl:: tricuspid) Llfl:: aortic l'I~uiiU,r~\"ILY1tll.JvM

nujj 2 'II'lill 1l1fu.rI mechanical prostheses ufl:: bioprostheses (tissue heart valves) ~~";1
Ji .. ~. ( )

"I1nLUtlLtltl'll~~~M1tlMl;I Bruanwald, 1992

Mechanical prosthetic valve LLtJ~LtlU 2 'IIill1l\McY11l1fLlr1 caged-ball valves U,fl::
• • •

tilting-disc valves n11u111iI'ltl'liiu,r~t"lLVitll.J1.J7L~cuiiu mitral LLfl::iiu aortic lTn"l::ilf.llJH

.. .. ~.!f~ PI ..l"~ ~ -I
Starr-Edwards caged-ball valves LUtl~"I1nl.J0111"IJnUl.J1LlJU1::tl::L~fl1tJ1'1U1U Ll"l.J'IItlL~tl'VI

jj'llU11'1\~cY ~~'WLlJIl.J1::1\l.J~"I::titu~tl'1tl~jj'llu11l1,r~t"l~tl~fiwr1tJLiln lJI;tlil aortic annulus

• It., ..l -I~..l': ~ ~ - Ji .... '1''' PI .. -I.~"Lfln ':IlJ~tl1.J1~"'1U'VI l"flUlJl~ 1"I'IIUI'IUtl1"1l.JUJIlILfltlI'lLLIlI~u'l11n WI 'Il~tl1"'LlJUI\1L~lIJlJIU~'VI'V11 11JI
~ ~

n11~~U1flU,r'1 \"1LY1tll.J'IIill'l\1~!j I'I'II::~n



Tilting-disc valves Liluiu\1''lt''lLYI!JlJ~1~111fl'l1lJuulJH'nutlEh-lu'I'l'\lfl1!J L~tl-l"l1nii
" .

'lIu111lLilnn~1 caged-ball valves ftu\1''lt''UYlUlJ''IlUIIl tilting-disc valves Yll~111fl'l1lJU!JlJ

l~LLri

"st. Jude valve LilUftu\1''lt''lLYI!JlJU1111 bileaflet valve Llfl::l~fufl'l1~u!J~tu

1.1:::L't'I1'I1'l\l13tl LlJ1m l ~tl-l"l1nil'llU111lLflnUfI::'II'l!J1'l\'m:1\lfl L~!JU'IItl-lLfttllll;j~U

ritlt 'l\'Lnlll thrombogenicity ~1f1~1~u\1''lt''llYl!J~''IlU'''~U1 llfl::6-l1'l1~1:tl1-nUL~n

1~

"Duromedics valve Liluftu\1''lt''lLYI!JlJLL1111 bileaflet valve "l::ritlt'l\'Ln",

regurgitation 1~,j'tl!Jn~1iu\1''lt''llYl!J~'IIU'''~U1 UfI::ritlt'l\'lnllll11'l::~~lfttl(;lfl(;l~U

~jU~'ll"l\l1tl111'l::~lJ Lfttl"'fl"'~U~'lh-ln1!J1~~1
.. to' I II

Lillehei-Kaster tilting valve ftu\1''lt''lLYltllJ''IlU",i1L\llJ1::ih\l111~t1'l!JYlilftU aortic

'llU1'" t\ltY LLlJlritl1\1LnIln1'l::ilJLfttllllfllll~ul~~-l ~-lllJ1-num:~h~IIltt1~ui'lt"l
"LY1!JlJ111L'lC\.lftU mitral IJitllJ1~-l1~i'lm:wfij./u1Lilu Omniscence valve LLfl::

Omnicarbon valve ;""l::'II'l!JL~lJm:l\lflL~!JU'IItl"lfttlI'lUfI::fl'" thrombogenicity
... ..J I

Medtronic-Hall tilting disc valve LilUftu\1''l1''llYltllJ't'I''l::'II'lmwlJm:l\lflL~t1U'IItl-l

Lfltl"'LLfl::flIIl thrombogenicity ~111L'lC\.liu aortic Ufl:: mitral

Bjork-Shiley tilting disc valve ritl1~li\l'Iilty\l1ft1A'ty 2 tl,::m, Rtl m'l::i~
... .. ... ..
Lfltll'lfl(;lI'lUU1111L'iI!J11'1'lflU LLfl:: strut fracture

" "ftui'l1"l LViUlJl'l''lut\l tYLLtI''l"l ::i'ltl1~n1,tor-l1UU1U L(;l!J l'il'l'l1::ftui'lt"l LYl!JlJ U1111

caged-ball valves tl1"l"l::jjtl1~m,tolf-l1UU1Ua-l 30 n tlll1-l1:nI'l1lJ~1.1'ltl~1~fum,e.h~",1t1

J:~t'" 'I"" t" "~tl .......... 1 ""flU\l'l "l L"!J~ I~ 'l111:L'lC\.I 1'1 n1'l1lJ"l::I'ltl-l111 '::YI1UmIll1um:u.'II-lI'l'l'lltl-lLfltl'" u:::!J::m'lL'I'ltl

Utl"nUtlUI'l:1U"l1n111 'l ::~lJ Lfttll'lfll'l~U ;""l::ilflUiin1'cU'IItl-lI11'l::dl~~-lt u'II 'l-ln u,n\lft-ll~

111n1'~1~III 'I'l11~1~1.1'l!J~llJl~111tl :::YI1U!J111hun1'LL;j-l ~'l'lltl-lLfttllll"l::il flUiin1,cU'IItl-l f11'l::

~lJLfttll'lfll'l~U~"n~1~1.1'l!J~111tl'::'t'I1umllhun1,u;j"~'l'lltl-lLfttll'l~-l 3-6 Ll'h n1:lnIln1'l::~lJ
, "

Lfttllllfllll~ulTmnllln11Li\'ULfttllllYlltlLii!J-ll'llJtl-l (Vongpatanasin. Hillis. and Lange. 1996)

"1.1 .J~ 1.1 " ,,~.. ,,~!'~ ~ l Jf
~ 'ltl"'11 '::"1UtJ11'l1'L1n1'U'lI-l1ll'l'lltl-lLfltllllf'l'l'''l::llItl-l W1'11n1'1'l1'l1ll1lJlJfl n1' 11m

~"mh 'l Lilu,::fJ::1 L~tl1'l\'tl:::ft'l'l6111'1'l'lltl-lmllf1Um'LL;j-l ~'l'lltl-l Lfttll'lL\l~1::l'llJ~tjl'l nri1'l~tl
• ,-~ ~ ..:.. ~ .. ".I 1.1 ~ ....ntll-.,Lnl'll11'l::fllJLfltll'lfll'llllULLfl::fI1'l::Lfltll'ltltlnUtlfJ't'Itjlll "l1nm, '::"IllJ'lItl-l ACCP IUlJfl.l'I.

1992 1~LL'U::,j11ID~Pi1 INR l'U~1.1'lu~1~fun1'~1~1'l1t1iUi'l1"lLY1t1lJ"IlUI'I tilting-disc valves
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LLfl:: bileaflet valves 1~tl~1u'l!')~ 2.5-3.5 LLfl::f'i1 INR 'l!')~~ntl1"l"l::L'Ill-/1::~l-/ri'uiu~')hLVitJl-/

'llU", caged-ball valves LlIli!T~'ll1""tllJfl~UU~~U (Stein et al., 1995)

il;;tllJft~~UU~~Un1:1-ntJ1,)1fYI1;u1u~lhtJ1diu~')1'1LVitJl-/11'l!,)tJfl"'~~n1:N'Jltl~

1l1,)::~l-/Lfltl"'~"'lIiu~ritl1~Ln"'n1:LatJ:tiIll~1tll'l,)1l-/i1n1:'11nffitJft:: 4 llitltl LtlUftltJfl:: 1 llitltl

LlllmllitJULVitJuri'u~thtJ~'Wt~futJ1111l1(Cannegieter, Rosendaal. and Briet, 1994)

ll1'1::,r'1'L"lL"uiilll~~~,):; (Atrial Fibrillation)

1l1'l::~'l1"lL~UU~~~'l:: (Atr'lal Fibrillation : AF) LOun1:L~U'Jltl~~')1'1u",tln;jLluu

, ..J ,..J ~ ~::. 1 v t ..Jtl ~ v 1 ..J~ tl ~ • t ~ ~ .. ~tlsustained Y1'V1UUtltJYI!111l 'VIU LIIlYl~ U~'l '1Y1 nIllLlfl::~'l "lYiIolIll nlll LLft::Y11 ~Lnlllll1,)::Lfltllll L
•

LfltJ~ftl-/tl~'WLfltJ~'VItl (stroke) LLft:::Il1'):::~')1'1fll-/L~ft') (congestive heart failure) (Narayan.

- ~ vt ........ .r 1Cain, and Smith. 1997) 'VIU~UlIln1:N'Jltl~I11'l::~') "lLIIIUIol"'''l~~'l::~~'JlU UflU~~tl1!J fl'l1l-/1n

'Jltl~ AF "l::L~l-/~UIII1l-/tl1!J 'VIu111'):::iitrli'lu~'Jl1tJl-J1nn11~~qj~ 1Uil"l'UUll1'l::ii1i1ifufl'l1l-/~U

1"1L~l-/l-/1 n~u Ltitl~"l1niln1:~nl;'1 ~tl~nfl tn'llfNIl1,)::~'l1"lLilIuCl 1II~~~'l::~'I111" Ln1II111'l::Lfltl '"

ttl LitJ~~l-/tl~1l.iLfltJ~'VItl 111')::LlY11n'tlU~ft1 ~'U'lItl~ AF ~~tiliLlri111'l::~l-/LfltllllflllllliuLlfl::Il1')::.. .
Lfltllllltl LfltJ~~l-/tl~ll.iLYltJ~'VItl ~~uu~~iln1:i1tl~ ri'uili')tJrnrH'tJ1;(1un1:Llli~ 1Ii,)'lItl~Lfltl"'~1tl

LLtl~t'VI;U n1:fn:tt1L~tlfl'lUI'Jl-/fllll:1n1:L;(u~'l1"lili'ltJtJ1~1tl catheter ablation 01:14'

.. i1 IV .. ~ ~ , ... "'" .... .., ...~ -&-1
antiarrhythmic agents L'VItl tl~num:nftULIJU'll1LLfl::n1:1ol1111111L'VItln1::n:tt1 (LntJ:III"IItJ J;j:IJC\I

LC\I,2541)

1~ ~••I ... 1 ~.,..J... v 1 ~ ~ v ~... v l'I
01: ·n tJ1'l1:,,1;rU u~ IJ')tJYll-/1l1 ')::~') 'I LIIlUIol ""N~,)::1II111 ..tlnUl-/1LIJU:::tJ::L')ft1U1U

•
"l::'l! '1tJ fl (lIfl111:1n'\:Ln lII1l'\'l::LiitlillhhfltJ~ ftUtl~ll.i L~ tJ~'VI tl 1i1iU1nn11 01:t ojtJ1 utl ~1'VI;U

(McMurray and Rankin, 1994 ; Sudlow et al., 1995 ; Lowe. 1992 ; Howard, 1992) LLllili1~

U'ltJ'W1"f1'l1U7')uiitlt un1:1oiI'tJ1,)1fY/1;Untl1"l~"l1:N11"tJ1Lltl~1yi;'u1U'lIU1111 325 ilftflnfl-/

'v .. 1(.'..J... ~ , ""..J~. ,....or v ..J 1 ..J. ~ 1~..!f
IIItl'lU ~:tl':tIJ'ltJ'VlUtl1!JUtltJn'l1 65 IJ'Vl Uoll-/IJ"l"lmfttJ~ "'1 (1111:1~'Vl 4) ntl1"l'VI'l1:N1 ~ L"IItJ1

LLtl~1'V1;UL'l!ULPitJ')ri'U ~1tltl1"l1l.iiA'tl~loDtJ1t"'1 d,)u~l.btJ~iltl1!J 65-75 tI ~ilil"l<i'm~tJ~~~

nfl1'ltl1"l'l::i1"l1:N1'JlUlII'lItl~ antithrombotic drugs (LLtl~t'VI:u~ffi'l1fY/";'u) funum:

LllitJULViuUf1')1l-/~1l-/1:Cl'lltl ~tJ1i~~tl~1Un1:11IIIIst')1l-/L~m'lltl~ n1:LnlIIIl1')::Lfltl'"ttlLi tJ~~Utl-l

1l.iLYltJ~'VItl Iolfl;(1-l LfitJ~'lItl-ltJ1 LLfl:::fl'l1l-/~::1II,) n1Un1:loDtJ1'l1tl-l~lhmLllift:::1tJ 1u~tl'1tJ~iltl1!J

l-/1nn11 75 i1 "l::LLu::u11m;rtJ1,)1fYI1:ULdtl~"l1n~u')tJnquii"l::ilfl'l1l-/L~tJ~lIitln1:Lnlllll1,)::
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•
Lfl!ll'lhiLfiu~l'll.J!l~hiL~U~Yl!lVi'~~ LLI1i!l!h~ L7ri1ll1l.JJ1i!l~w·mcu1~~ M1l.J L~U~I1i!lm7Ln1'1111'1:::

.... J .: .r iI .... ::. 'Ill c.1 .." ..l
Lfl!l iIl!l!ln1ll1l.J!l1fjYlLYll.J'lIUI'I'lU iIl~uun17 I"JIU1'J17n17U"I:::IlI!l~m7~flYi lower end 'lItN,!'l~m7

,
~ .. ,
7m~nYl1'l1 INR 2.0-3.0

m71m~niA''JUantithrombotic drugs ft1lJ11lJ~l.1'Ju~ill11'l:::14'Jl"l L,;ruil/ll4'~lJI'J:::

(Laupacis et aI., 1995; Anon., 1998)

< 65

65-75

>75

ilif"l4'ULau~

'Wilif'lolULau~

ilif'l4'UL~U~

Ll.iilif'lolUL~!J~

• •'lI!lLLU::U1

U1'J1fvh:u (INR 2.0-3.0)

U1LL!ll'lLYlNlJI'1!lLl.i ,;r!l~1l\'U11/ll

U1'J1fvh:u (INR 2.0-3.0)

U1'J1fvh7U lJI7!lLL!ll'lLYl:U

U1'J1fvh:u (INR 2.0-3.0)

• if'l4'ULau~ L~LLri ~l.1'JU~ilU7:::~LfiIULUU Transient ischemic attack (TIA) lJI1!l stroke
•

t71'lfl'J1l.Jliiutfl;';1lI~~ 111'1:::14'1t"lfll.JLlJIfl'J t71'lLlJ1lJ1'J1U t7I'1lJ1fl!l'tLfltl't14'Jl"ltl'lt7u11 t71'1flU

•
Ll.J1lI1fl;JlJ 111'J:::~h liil'ltdfiu14'Jl"lLYiUl.J LLfl:::l11'l:::LY1ffiulliiuUWl1

n1'~l'l,f.:l Anticoagulation clinic

n174''t~~ Anticoagulation clinic LM~l.JfutUlJIfl1!J1U7:::LYlf'I L'lIU U7:::LYIf'Il'llJl73

!lLl.J:n1LiA'4'I'I~-l Anticoagulation management service (ACS) ~utu'lI'J-l l'I.f'I.1960-1970

•
U7::: LYIf'ILULlltlfLLflU't1~"iIllli-ld]u National anticoagulant service fl'lulUU7:::LYIf'I
~ a~I<v~, ... J:.J ~ _.:sl'l J~~J: .,j .....
tl-ln~l1n11'I"I1'I1lI-l Anltcoagulatlon clinic 'lIUL"JIUnU n17lJ7m7ULuU7:::lJlJYI"II'IIIl-l'llULYltlllJll.J

n17U7:::l'l1U-l1Uri'U7:::lJI~1-l~l'lfl1nril~LLfl~l.1'J!J Li/iLLri LLYlYlU ~'lI'JULLYlYl6 LllIf'llM YlU1lJ1fl ~

'lI'JUYlU1lJ1fl LLfl:::L<\'1lJ1U1~l\'tl-lUDlJ1im7 L~tl'lI'J!Jl~n171nl11~'Jun171'!J1ilhUn17LL~-lIli'J'lItl-l

Lfltll'l tI'lULllYl1:::U1'l1fvh:uilI'l'l1l.JLlJIl.J1:::l'll.Jl.J1n~11 ill LLfl:::Lrttl-l"l1nil~l.1'J!J~HU1'J1fvh:u

Lt!U~1U'JUl.J1mi11l\'LLYlYlULLfl:::YlU1lJ1 fl ~ LLflLl.i~'J~-l if'lilJl11un17HU1'J1frh:u1U~l.1'J!JlJ1-l
a 1'I."I .1.>< .J .... ~ • .,j .... I< v • ...J:. ~

71Untl1'1 LuUu'lilJl1Y1L11ft'lln7l'l1l.J17th'JULLn L'lII/Il LYltlllJll"'~fln1"nl11/1l'JUU1/1l'llUYl7!ll.JYI-lfll'l

if 'lilJl1 'lItl-l ~t1'lu~'JU tI'lU'I:::Vhm7umJJul'l'J1l.J L~!J~LLfl:::I'I'J1l.JLlJIl.J1:::l'll.JlUm7~l.JHU1'J1fvh
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•
Anticoagulation clinic "l::U1::ntlu'ltJ~'lUn"ln1nl I'i~~tl\uil (Radley and Farrow,

1995 ; Ellis, Stephens, and Sharp, 1992)

n11\'1U\'I 'lUU 1::omt1RLLfI:;U~omn11H U1'l1tl~ ~l'hU

n11LLUfi r.J IIn11HU1'l1tN ~ll'lUt",uL-nr.JII\'I1~~tl~U!iu~n11

n'WLLu::,bn11U1U'lIU1111U1'l1tN ~ll'lU

n111~phLIU::U1Lrlm nUn11timLLfI::n11I/lLLIIlllULtN1~LLri~U'lU

n11~l1In11L1I1::n11Utl~nun1'l::L1\'11n;tlU"l1nn111,u1

n11~11I1111~r.Jlln111;U1'l1tl~~U'lU

~ • I'! .. • ,.!f ::'.1 ~ , .J -l u ~ ,~... u
r.J II n11"m,1 ru1UUL\'Iuum'l::LL\'I1n'JItlU"l1nn11 ~'nU1'l1m11U ~UlI'l~\'IU~~~ ~(;J~n11"l (;J

~~ Anticoagulation clinic nu'll'l~~~~1~uj'n11\ULI~'lt"'U1'lU1'l~r.J1'l"l1n6 n11;ln~ 'I'lU~1

-a1ll11n11Ln(;Jfl1'l::LfitlllltltlniULlNflllll'l~"l1nffiul'l:: 10.9 Lilu 2.8 ~tlI'lU~tlil L11'l::111'l::~~LfitllJl
•

fllll~UI'lI'lI'l~"l1n:tlUI'l:: 16.2 Lilu 2.4 ~tlRu~tlil l'l'lUtl1ll11n11Lnllll11'l::LfltllJltltln1l.iiuLlNUU

1n~L;;u~nu 1Un1mnUULYiUUr.Jl'ln11;ln~dilflUfl11f11un11U1::~Ur.JfI L~~"I1n'll"lIll~"I1ll1
, .!f .j ~ ,k ~ u .. • u t -l l'I 1< ".!f

3"1u ~Un111"1U~"Iun1'l::L1\'11nlltll.l\'lLnlll'lll.l U1~n"l1"n~U~~n"l1"l1nlJl~1f1\'1Lul.llltlU~ ~lI'l1tl~U1

'l"lfl'h1l.1 vh1\\'Wfl"l~11ml1r.Jfln11~n~\ULluflr.JfI\unt!~U1::'lI"1n~~~~III~,-rU1'l1fYh7l.1\i1r

(Ansell et al., 1997)

n1~I1I\~il Anticoagulation clinic ~LIlft'JIn1ill'l'll.l1'l~fl1~11m~~"NI11'1'l'lltl~n"l1

U71J"11'l~l.1'lU LLfI::'ll'lU'~n"l1';\'ImU1n1m~~"Il.Ifl"l1l11CU~'lI~~fh~1n~~;l.ItI'lUil'lI'l*~~1U
.oJ ,.~ u •• , ..,k.oJ.J.t'I ,. u... -l u '.!f" •

L'I'ltl ~"r.JfI n11:n~'IItl~r;/u'lUIIl'lll.l L'I'ltlll'lULlIl ~'IIL1I'l::utl~nl.lu'lJ~1LnU'lnUn11 ~'DU11111l.1n11L1'II~

u" .t'I... -l~ ~ ::. U::'.I t "..j",.~ .. u·" u· ' •. ' ..
lll'l'lltl~ Ll'ltll'l LLI'l::LLfil'lIu 'lJ~1\'1LnI'l'lll.ll.lU lIl~l.IUu1:: ~U'lIl.I\'I~u'lU'I'l~"l:: ~1Il11J ~IIlLln r;/u'lU~R'l1~

, .. , ,.!f ~ r u':,k, -l " . .J u
1'l~~tl ~l.In11~1IU1IJ1'11l.1 ~1'1'lULI'I'l\'lUlllN1lI1~L'lfl1l.1l'1~1nU~'lIl.1I'l1INR \'Itl\l~U'D'l~'lItl~n"l11n~

~ .J v "V V't v.oJ .!f
~"In'llu LLI'l::lI 'IUfl I'Itl1ll11n11L'lI11Un111n~1 ~l.I~N'I'lU1U1f1tll.lLl.Itl~~1"l1nll"l'l::L1\'I1nlltlU"l1n

n11L-nU1'l"lfyh1l.1 LIlft'lln1~"l::I/lLlI'l~tJ'lU~1UU1::\'I1l.1U1'l"lfYh7l.1 fI'l1"l::;j1ll1ll1~~tJ'lU\ULL~
... v, -l .J , • ~ • ,-l .,' ••• ~ J! .J -l_ ~

'lItl~u"l"lU1ll1~1V1tl1"l...~r.J1'l ~~Lnllln11LuI'lUl.ILLul'l~1'l1 INR 'lItl~r;/u'lU LIIl LlIl.I tl1~11\'1mlll1~l.ILI'l
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1 . r.t ' ...... 01.. • , .. 1 l Jf "u
Uu:l.I1[lJ1II1~1 m7l'll.lLfl7tl~l'll.l~l.IUtlMtllltlfl m1l.17'll.ll.ltl um7 "IJU1'l1tl~r;/ 'l!J physical

activity LtlUi/fU

~ 0I'l~' ~, "U 0I~ 1.1 ' ••1 ~ .. 01 01 ~
M~ IIInfl1'll.l1U~'l'l1~ 'l!J~:tJ :::~1U!J1'l1:n1:U"l::l.Ifl'l1l.1Lt'l!J~~"l::\nl'l1l1'l::U~7n

itlu"l1nm:HU1'li/ftl~ till!J"l[lJt'll.ltJ'ii'lltl~U1'l1fvhNLtl~rr~jj'li'l~n17fmn~L'lll.l1::t'll.lih'llftJu'"

~ ," .J oil" 1 ~ 1 ~~.J 0I'1"~ ~ .:;~ ..
fl::\71'1I'1tlU'll1~LUlltJ LLfl::"IJ'l~~ 'll~fl un1::nl!1"l:: n\'lm.J"IJ'l~~~1 'llLnill'(j~ Utln"l1nU!J~tl1"ll.l

iI"l~!J~1~i/f1ULJ1i'll"lflUPl1t'llllf'll1tJLJ1i'll'(jflPl1t'llllfl'l~~M:::~tJ"'tl~fln1:fnl!1'li/f~~~um711¥

l'l1LLU::1l1 L~!J'lntJU1'l1fvh;uUrl~U'l!J Utln"l1n"l::'Ii'l!JL~l.I fl'l1l.1if'l'l1l.1 dh1"1114LLrl~tl'l!J"ft'l

rr~tl1"11l1'ltl~m7fl/llfl'l1l.1 La!J~ I'itlm:LniIl1I1'l::U~:n<i'tlU"l1nn1:H!J1'l1 fvh;u .LLfl::tllll:1m7

Yo ~ ~ 1 ~ ~ .. £...1 ~ 'l"L"JI17tJn17:nl!1 U\N'(jU1tJ1fltlULUtl~l.I1"11n!J1'l1m1:U l'l

rnr114fl'l1l.1iurl ~U'l!Jt:fl i¥tl;~'ll7tlt:fl~i/ftl~HtJ1LUU:::!J::L'l ft1U1U1 L'Iiu t7fl LtJ1

~ ~ ~ ~ .. leu 0I~ 1.1 ~.... ~ ~ ~ 1 .. ..
'll'l1'U \:flfl'l1l.1i1lU\fl'llllltl~ 'll:tl':! 'l!J~:tJ :::mU!J1l'l"ltln"IJU'll7tlU1:nl!1 \:f'l'll'l "ltlU1 l.I

• PI 01 "1" ", "u PI .. .. 1.1 .. .J ~..~ 1"f'I'l1l.1"11LuU~"I::lIItl~ 'llfl'l1l.1lun~ 'l!J~1~'l1"l1 LuULtlnt'l1: 'll7tlt'ltl 7::LJ1~tlU1 L..U 'll'l \tl 'll

fl'l1l.1i L~tluu~ n~tlfl'l1l.1 Ltluilfu "I::Ltlum7L~l.Itl:::i'l~fiml'l'JItl~ m7114~1 ~LU::1l1LLrl ~tl'l!J
"

L'llthuu (Scalley, Kearney, and Jakobs, 1979)

~ '''.' ,01~ 1.1 ....1 ~ 01". "I1nm7I'1nl!1'l1tl~ Refsurn (1987) '(jtJ'l1~u'l!Jnql.l~7tJ :::~1U!J1'l1rn17U~tJ1U

'lli~"l1n dhftJm7fnl!1tutN'(j!J1tJ1fltlftl~m7n171,xfhuU::1l1L~tJ'lntJU1'l1iyh;u'll.111 ~U'l!J

~U"l::Lfl!JftJtl7::mU!J1'l1 fvh;Ul.l1 rltludhftJn1:fnl!11u tN'(j!J1tJ1fl'll1tJ'W1i1ll1l.1 m7t14')1
... I , ,

uU::1l1Url~t1'l!Jl'llt\1\1"l::ltlUm7l~l.IM 1l.1ifl'l1l.1l;1t "lIn!J'lli'tJmrH!J1Uft::L~ l.If'I'l1l.17'll.ljjtl

1urn71oDU1'l1tl~ ~U'l!J 1'l~~fll'itln1ffiillf'l'l1l.1La!J~lJitJn1:Liil'l1l1'l::LL~7n<i'tlU"l1nn17HU1'l1fvh..
;u Utl::tlllltlIll71m7l<i'1ftJm:;nl!11utN'(j!J1tJ1fl;1 (Hospital readmission) ~tl'l!J"I::jjl1'l1

0I...r .1" 'l~~ ".I Jt 'l~~' .".. .1l1'(j~III'l1UI11 1117tJf'l'l1l.1ll'l~nl'ltl~LLfl:: 1'17tJfl1UU::U1tlU1~lIItlL'Utl~ (Hickman, Tortorici, and

Knight, 1995)

Lee LLfl:: Schommer (1996) 'ti1m7~nl!1LumtJlVi!JtJtllll71m:l~1ftJm7fnl!11utN

'(j!J1tJ1flJ1'(jtd1~U'l!J~'li/fftJn171J;m:"I1n Anticoagulation clinic (28 71!J) LLfl::~~'l~'l~ftJ

tJ;m7 (21 71!J) '(jtJ~1~tl'l!J~'lilifum7tJ;m:"l1n Anticoagulation clinic "l::jjtllll:1m7L;hfu

rn :fn~11utN'Yi!J1tJ1fl~11!tl!Jn'i1 ~U'l!J~hJ'li/ff1JtJ;n17 till!J ~lh!JLi1ftJn17fn~11u tN

'Yi!J1tJ1fl~1l~tl~l.I1"11nIl1'l::~l.ILiitll'lfjl'llffuL,j1ritJ1 LLfl:: 9 :1!J1II1l.1ih~·tJ l'l'lu~tl'l!JL;hftJm7
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fm~1'lutN'IHJ1U1fl~ 1Lrltl~lJ1~1 nll1'l::Liltl~tltlnlULLNLvhnu 2 LLfl:: 6 :1U1J11lJfh~U

Wilt LLfl::fltu:: (1995) '1hn1:;1mfiLmUUL;\UU~1U'lUflf~'JItl~m:L;hfun1:fn1;1~~tl~1jm~U
"v v 'l ~ "tl ..l~"v •LLfl::n1:L'JI1:Un1::n1;1 ULN'VlU1U1fl'JItl~f;j 'lU'I1 L"':UU1n1:<l1n Anticoagulation clinic (68

"tl ..l~_'~1'v. ( '''tl ..l~_!~ "v •:1U) Ufl::f;j 'lU'I1 UJ LI'I:UU:n1: 44 :1U) 'VlU'l1f;j 'lU'I1 UJL",wu:m:<l1n Anticoagulation

c lin ic 'VlU-l1<i1U'lUflf~'JItl~n1:LoK1fun1:fn~1~lttl~1jnL1iuUfl::n 1:L';1fu m :fn~1 'lUtN

'VlU1U1fl'JItl~~tl'lU 10 Ufl:: 11 fli~1II1lJl'h~u el'l\j~tl'lU~'li/(1uUln1:,ru'l)'\i'lL~IIJn1:Cll"~~fltl~
• .: 'l' ''lE'" "v v 'l~ v..lin ~'JI\jLflU \jLL~ n1:fllIlfl1 "JI"t1ULUtl~~1 nn1:L'JI1:Un1nn~1 U LN'VlU1U1fltlULUtl~lJ1

~1nll1'l::U'I1:n-ntlU'JItl~U1'l1f'l'hlu 'VlU'"h Anticoagulation clinic ~::'II'luflI'Ifh'l'<l1Ufl~'lJici~

"4,000 I'Itlflfl1f/flwil (Gray and Garabedian-Ruffalo, 1985) Utln~1ni1'lU'I11~LPI:~3P11fllllf

u~i1n1:~1:'l"t'ViU~1/'l'l1lJ~~'Vltl'l"t'JItl~~tl'lu~'lilifuulm:~1n Anticoagulation clinic ~::~~

n-l1~tl'lu~'l~'l~fuuln1T

'lUn1:;1n1;1f'l~dn~n::lJ~i1'lu Anticoagulation clinic 'lPiLLn m:'I1U'I1'lutI:::.wit:fl

LLfl::t1:::~n1THm'JItl~~tl'lU m:LLtlflr.lfln1THU1'J1tl~~tl'lutillu'loKr.lfl'l11~~tl~t1n~mTn1T

'l~I'llLLU::U1 L~U'lnun1:'l oKU1LLfl::m Teo LLflIJ1ULtl~ 'l~LLn~lhu LLfl::m:ii", IJ11lJ r.lfln1:HU1'J1tl~~

tl ".J 'l""tl ..lv.1 ' •.1 ... " V.I iI .."'lU L'Vltl"JI'lU ~~ 'lU'I1:UlJ:::'I11Um'l1:n1:U'JI~ IJ1tl~:UlJ:::'I11Um L U:::U::L'lfl1U1UlJfl'l1lJl
"'l..l v":': v 'l ' It·, 'l" ''l.Jfl'l1lJL'JI1 ~LnU'lnUmlJ1nU~'JIU LLfl::~'l~r.lfl um:/'l'lUl'JlJfl1 INR 'JItl~';llJ'lU ~tl~ U"JI'l~'JItl~

v • v ~ ".' ~ 1'''' ..l":':" .J..I 'l" E ..l.n1::n1;1fl1~:lJLTfl'JI'!l~~lJ'lU LI'I "'Ufl ::fl~'I1lJ1 nu~'JIu 'JI~'!l1"l"JI'lU,,~ r.lfl Wl1'l::U'I1:n"JI'!lU'I1 in ill
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