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# # 5374624530: MAJOR MEDICINE (CARDIOLOGY)

KEYWORDS: ANTICOAGULATION CONTROL / WARFARIN CLINIC / KING CHULALONGKORN MEMORIAL

HOSPITAL
CHANANYA CHAIYAUMPORN: COMPARISON OF ANTICOAGULATION CONTROL AMONG
PATIENTS ATTENDING WARFARIN AND GENERAL PRACTICE CLINIC IN KING CHULALONGKORN
MEMORIAL HOSPITAL. ADVISOR: ASSOC. PROF. TAWORN SUITHICHAIYAKUL, M.D., 82 pp

Background: The INR response to warfarin in clinical practice in Thailand was suboptimal with a
higher rate of adverse events compared to international data. Although growing evidence has documented the
ability of anticoagulant clinic help patients receiving warfarin therapy achieve better outcomes, but there was

no data to support the efficacy of anticoagulation control in anticoagulant clinic model in Thailand.

Methods: We retro-prospectively collected data on all patients who were attending warfarin clinic at
King Chulalongkorn Memorial Hospital (KCMH) between November 2010 and October 2011. The historical
control group was the patients who received warfarin therapy and be managed by their personal physicians
during the same evaluation period. We evaluated the quality of warfarin management by calculating
percentage of time of INR that was within the individual target therapeutic range in warfarin clinic as opposed
to general practice care over 12 month. The individual target therapeutic ranges were classified as standard
guidelines unless otherwise indicated. We also measured the rate of thromboembolic and hemorrhagic

complications in the both groups.

Results: There were 59 patients in each group. The INR values of patients who were managed by
warfarin clinic were within the therapeutic range 55.8% of time versus 43.4% of time for those managed by
general practice clinic (p = 0.043). Shorter interval of INR measurement performed by warfarin clinic was found
compare to general practice (mean interval = 30 v. 76 days, p < 0.001). Patients in the warfarin clinic tended to
have more bleeding events and less thromboembolism compared to those in the general practice group, but

this difference was not statistically significant.

Conclusion: Warfarin clinic provided better oral anticoagulant outcomes compared to general

practice clinic did but the adverse events related to warfarin therapy were not significantly different.
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NM9FNHIUATATIARARINKLIE
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TnaAnned@viaasdieeiluddn uaznisinauanaddsaziilunmeanaesnsAnm

avun Lilfanadeyaiunaynna



1.8 4RINNALWNI5928 (Limitation)

o {ihandiuiiinisaaneivsusdtiniufilendssiaanunndengsaansinlavise
Faanssuiinlauazngasan dasannuasinglaaesdilaauazunndidesio Talsdudiloe
= | o =~ | ) 2 v <y o = =
gngulnsendengudainuasdunazasiudeyaildannisdnmenad
daanfinlunisaenanalldalszanadimnie
dl g a aa 1 ! a Y oa o v o v o v

e iasameinisuadiinedludasusnaeaniataliniinig vnliausugieedeles

% Y a
wazandayalunisliusnislusrevenn

1.9 uavsalsclaninaindnazlasuainnisias Expected Benefits and application)

=2 a a . a aa c o
° VI?’]‘]_Iﬂﬂﬂ?t@‘ﬂﬁﬂ’]Wﬂ‘NQ@?W’1ﬁ‘uﬁ@uﬂﬂ‘ﬂﬂiix‘]w&lWU’]@"}WW@\‘]ﬂ?m Iuﬂwmquamzmu

INR Tunstiifidss@nininasaaziiludeuaivayuliaunsovansnisisnig

o fibaldfulsslomd Inaldunefsuldetindilszaninngegauazilasnsia
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2.1 an9asW3u (warfarin)

[%

NMIAUNLIENIRSWIEY (Warfarin) Busiudast] 1920s wudndongunInudaussdus g

anpensannglulaglinauanun seninandinudiinanniandasinaunn  sweet
X — = - o .
clover NAU31 IA8@1s coumadin NBYAINETINTIFALEN oxidized wasuiluans dicoumarol

Tunednaue Tull 1948 avsdumsnzviaes dicoumarol Thtin unldifluenideny HTedendn

[ I 7
X A A

Warfarin Gﬁ\‘l‘ﬁﬂuﬁ\immﬁﬂaﬂﬁﬁm A8 Wisconsin Alumni Research Foundation (WARF)

=

o 9a// = IS 9 a [ [
AR NHUan 3 1 uu’mmmﬂuﬂ%mﬂ@mﬁ@mewmmmzwmmﬂimmuﬂa‘:ﬁmum

v '
A

dl ] ! aa ol ¥ a ¥ ¥ Y A o ¥ o a
bLRUY LLG]WUQ’]VLNL@EI‘IJQG] Lﬂﬁ!ﬂ’]ﬁ‘muvl,ﬂLﬂu"ﬂﬂLﬁ‘ilﬁ]uﬁl‘ﬂ\‘lﬂ’]ﬁ‘ﬁuﬂQW’J“\EI&Luﬂ’]ﬁ‘I‘IJEIW 2125N17U

Wugndunisudedareaaen uaglddnissaniunisldantinmlsalusysedlull 1954 [22]

M7 1 15A87e N BUTRA 3 UAZ 5 mg

3mg smg

= .
AL TSMTwIR 3 Las 5 mg.

nalnnisaangna
I a QrQ/ @ o A o a o Bq// %
Q‘ﬂﬁ“l/\l’]ﬁ‘u ‘ﬂ‘ﬂﬂq%ﬁ quﬂ’]ﬁ‘LL"Nb‘]'J‘ll@ﬁLﬂ’r]ﬂil’]')'ﬂﬁ‘i/\l’]ﬁ‘u@:ﬁiﬂ%l‘].lilﬁﬂﬁ‘t‘]_lquﬂ’]?@? N
vitamin K-dependent coagulation factors Tugranie T@un factor I, VII, IX hag X 1a8INg

fuflangzuaunIg cyclic interconversion 1aNIAMNULALAY vitamin K epoxide 911 11319018l



11/ coagulation factor II, VI, IX uaz X 11 Tfaaaudedadn weananilend asnidusaantn
N3TUIUNT vitamin K-dependent carboxylation #aiflutlfiAsenisidnmspnsuanda  Tiun

protein C ua protein S @9ua’19in1911 uaesilasanisudasiazasaeninlng b [5]

LNRINRANEAS (pharmacodynamic) Aa42R5NITU

#1985 TuanUINNDL Vitamin K dependent clotting factors 30-50% IagliXuasie
clotting factor fiegluidenreufifioeazlésuen  laadnsad@inues factor VIl dufiga
tszanns 6 2104 factor Il #19unAe 60 Falue FerundaannGuldsuen wrendsaindsu

dl v Yo 1a ¥ ¥ =2 o KR < 14 1 (53 dl
muﬂmmmﬂqﬂmmgmu A1aFa9 Ma10e 7-10 91 m%muwmmmimﬂmqmw

d‘ v asa @ o I ! dl aa . .
NINWN 2 ﬂ’]ﬁ‘ﬂﬁ‘t@uﬂ{]ﬂﬁ‘ﬂqﬂ’]ﬂm\‘lﬁl’lﬂ‘ﬂ\‘lL@‘ﬂﬂLL@%V’]’W’]N‘H’JWH@Q Vitamin K dependent

clotting factors

Intrinsic Pathway Final Common Pathway Extrinsic Pathway

| Xl f—xila]
25 hours l

Xl Xla
- ‘_® ~& hours
®—> —35 hours

l Wila
Tissue Factor

[ Vil —{Villa]
\ ‘ Ca™”
| ¥a

Wlla
Ca*-

& }';. |
Ry Va

Ca’”

~ a0 hours
T\ ||.r:|.|.|lu K ‘_> ‘l'
L-II'.'I' hll' il l m

—




LNATARUANEAS (pharmacokinetic) 229905 NN3U

#1 2 isomer Ag R uaz S isomer TuiFunauriniu Iag S form Hgisusanda R form 2-5
Win whl R form HAAIITEATIENAUILNGY 415U S isomer gn metabolized Tngl CYP450 2C9
(major) uaz 3A4 (minor) N lTaNAL metronidazole, cotrimoxazole Ll azinAfisen
TULN AL R isomer gn metabolized Iat CYP450 3 A4 uaz 1 A2 wanldsaniy
. 'R v a aaa < 3 =2 . a dld
omeprazole, cimetidine \{usu aziinUnsaantasnsliunane seisudugninig s
= = P = | = c o a = v o =
FuannnaneImsiaaNn Ineneimslisuniunisgeas seswsuinsduivllsnuly

1aBAgININ (protein binding 99%) waz AnTsiaauan waninasuian 100%

= < 1 a
NINN 3 ﬂ@iﬂﬂ’]?@@ﬂﬂﬂ/]ﬁﬂ‘ﬂ\‘i‘)‘ﬂ?ﬂ’]?u

|_Prothrombin Precursor_| | Prothrombin |

ASTHH | TN NS HH ﬁ"“v*
N-C-C N-C-C
Glutamic | I -Carboxy-
Acid > Fia Glutamic
l‘-l-l-lz ,.c-lH Acid
HOOC COOH

“Carboxylase™
CO;

| Reduced Vitamin K | | Oxidized Vitamin K |
Vitamin K cm#
Reductase

R-warfarin

CYP1A2
CYP3A4

S-warfarin

WARFARIN
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ilaqeiiinasanisaangnaraiasnisu
e suLluai bicavailability 49U therapeutic index WAL TWIATBIENTIBBNGNT
Tinanisinegiaaluusazauazuansneiu udiaaaupeaaiunisldawaeinduiali
o dl 1 0I dl = [ % dld 1 1 s a
nan1a3nEf ladanaiiasaninanatladeiinasan1snauduassas1aswTu

[ 4 .

1.7ugnasn gRNEUNAILAN  CYP450 2 C9 Intnd azvinlinnszdnainesnisu

HaLng viseENNEuNAILAN VKORC-1 uansneiu aziin1smasanedsios19asWisuwansg

= = | y s Ao g val ' Py
fiu deannsanenudnauinadaulvg Jguninldinsmevauasseanda Inaludszains
Inedmsngiin CYP2C9  polymorphism  NiWe<¥azaz 5 [23] wamsde  CYP2C9

. = 1 £73 & a 1 o 1 a A .
polymorphism Hnansznusialunisldaneisulduinidn waznguauiiomaes  (Asian-

%

American) Ndndauras VKORC1 1iaiidli haplotype A Taidutianauduessiasniafuisu
IANINNdINguANEIRT (African-American) UazNENAURLT1 (European-American)[5] A4

AN9197 1 LAY 2

2 Bagonflutladaninasianisaengnares 2eiEsu ansdaedwAsselli noei

1 = % 1 Ay a d” - o % QI
$9NBANIFHNATYBIMTUATNANIUGS 1w HIT FiaTe hyperthyroidism ¥inl¥iiunag
ANl clotting factors AdtiunNEHT @FNFUAUANTL  NTAURmLNNgaIinliad
. = Ql < o a2 dl A o a . s o
clotting factors AAANHNANANETBIBTNTIU N1y inTuInIeTaldayd (albumin) Fnvi
TisesnauluglBasrgaauinaiingmsremeiiiu nmzialani ( heart Failure) 913

& X A = o il a = PN < e | a . o
L@@@llﬂl,@ﬂﬂ‘ﬂ U@@@ﬂ@ﬂ@ﬂﬂ'ﬁm@ﬂﬂ’]rl@ﬁ‘wr]ﬁ'ullN@LWNQVIﬁm@QQ@?W’]?u hypothyroidism 111

Tin13¥inane clotting factors AnANHNAAALNEEIBTNTIY LTl1s



19N 1 UARIANDTBIEU CYP2CY WAy VKORC Tiasnee luimagnansinari

11

a o

Table 1—Observed Frequency of CYP2CY and VKORC* Variants Among Various Ethnic Groups (Section 1.1.1)

CYP2CH genetic CYP209*] CYP2CH*2 CYP2C9%3 CYP2C9¥4 CYP2CS*5
alleles| point Argy g/ Hleqy, & Cysygy/legy, % Argpglleugg, % ArgyThrgg, % Argygy/Gluggg, %
mutation

Ethnic group
White T9-56 §-19.1 f-10 ND ND
Indigenous Canadian g1 3 fi ND ND
African American 955 1-36 05-15 ND 23
Asian 05-95.3 0 175 0-1.6% I
VKORC genetic
Haplotype H1 CCCATCTCTC H7 TCCCTCCCCA
Sequence} H2 CCCAGCTCTC HS TACCTCCCCA
HY TACCTTCCCG
Ethnic group, %
European 37 58
African 14 49
Asian §8 10

*CYP2C9 and VEORC data from Wittkowsky™ and Rieder et al.” ND = not determined.
fCYP209*2, *3, *4, and *5 represent penetic polymorphisms of the wild-type enzyme, CYPZCG*1.
{H1 and H2 represent warfarin-sensitive haplotype. HT, HS, and HY represent warfarin-resistant haplotype.

ANTNA 2 WARIANINDTENEY  CYP2C9 uar VKORC aiasinelutlszainsniamileves

szinelng

Table 1. The allelic frequency distribution of vartant CYP 2C9 and VKORC1 genotype

VKORCI haplotype CYP2C (genotype)
Rapid metabolizer  Intermediate metabolizer Poor metabolizer
#1141 /%2 HES O RRL WA 3
High(BB) 2% - 0.5% - -
Medium (AB) 33% 1.0% - -
Low (A4) 60% 3.5% -

Data presented in number (%) of the patients
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1
I

3.81%17 a3ulng uay 81 nanaatiadinasieniseangmszeeivFuiaanainsiai

[24-26] wilaleilu
3.1 AnasandmaanAdns (pharmacokinetic) 189925N 31

- aAN99ATNIBSWITUAINNIALALANNNT L1 cholestyramine colestipol

. ffudanisnnailasuanmeniigulag CYP450: ffufa S-warfarin clearance L1
trimethoprim/sulfamethoxazole, metronidazole ?LT‘LI?TTG R-warfarin clearance i1
cimetidine omeprazole ?ﬁT‘LIéTﬂ S and R-warfarin clearance 11 amiodarone

- NITAY Wasuanwmenigulag  CYP450 g barbiturates,  rifamycins,
carbamazepine

3.2 AuaundInargns (pharmacodynamic) 1849850134

- fmsuAsuulasBunnfanfiu K Aldanenms

- fufinn9daimed vitamin K dependent clotting factorsi@it cephalosporin
antibiotics
- WuNNIANAA  vitamin K dependent coagulation factors i hypermetabolic

state

o dlda a o & e ¥ < o A
nsfuseniue msniinNuage azinlignalunissiunisudeinresasnes
' a dJ dlda a 1 M v o/ = 1 = o
i IuAAas TeamsnRaniueAge donluagldaannan dnlu@eas usluansReaiunig
FULlsEnIueMNILNTHABNATILLETNNE IWN1INNIUTBBINTIU AR 3 wsinan
Sutlsgmuaninawaniiiluilsyanagudn TanasuulasBuinensarnimuanniin

iHasannazaanaliian INR wasuudagldunn



dl dld 1 = g a
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ANMTNAAYNEN9NUIRRINITU

ANMTNAAYNTN9IINNUTRIRINITY

AMMNINHIPNHULAGUTY

Bl

[~3 a
MAERIGR
nenanila
o v
NNAZLN
fnlan
LININDE
o
eIt
L9im

SUAY LAY HARAUSIAINTASY

nisiueziaainlulinnngs

ANNINUNZLA

a A =
ﬂq?ﬂu‘ﬂqﬁq?mmiﬂ?mu’eﬂ\j

a d‘d o
NITNUBINITNN mﬂﬂmmm 2]

nszANeey

NARATUTILATNENMNININ Glucosamine
sulfate

pinsuguLlan

AN

UTAZNA

Grapefruit juice




dl dld 1 Qr ' a
F1919N 4 mguiwsmu HA mn’m@@ﬂqwmmqmmm

Herbs and supplements that can potentially reduce the effect of warfarin

Vitamin C

= Ginseng

Coenzyme Q10 (CoQ10)
St. John's wort

+ Papavya

Herbs and supplements that can potentially magnify the effect of warfarin

» Dan shen

« Devil's claw

« Garlic

» Gingko biloba

« Dong quai

+ Fenugreek

» Vitamin E

+ White willow

+ Feverfew

« Chuan xiong (Ligustici chuanxiomn)
+ Tao ren (Persicae)

+ Hong hua (Carthamus tinctorii)
+ Shui zhi (Hirudo seu whitmania)



dl dld 1 Qr ' a
A1TINN 5 ?;I’WlllN@ﬁ]ﬂﬂ’]?‘ﬂ‘ﬂﬂﬂﬂﬁﬂ‘ﬂ\i'l‘ﬂ?wq?u
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Analgesics,
Level of Anti-inflammatories
Causation Anti-infeciives Cardiovascular Drugs and Immunologics CMS Drugs
Potentiation

| (Highty probabiz) Ciprofloxacin'® Amindarong*& Phenylbutazong Alcohol (if concomitant
Cotrimoxazols™ Clofibrate™ Piroxicam® liver disease)™
Erythromycin™ Diltiazem® Citalopram™
Fluconazale™ Fenofibrate™ Entacapone®
Isoniazid (600 ma/d)™ Propafenone® Sertraling®
Metronidazole®! Propranolof®
Miconazole oral gel™ Sulfinpyrazone (biphasic with
Miconazole vaginal suppositories® later inhibition)®=
Voriconazole™

11 {Probahis) Amoxicillin/clavulanate' Acetylsalicylic acid'® Acetaminophen'” Disulfiram™
Azithromycini® Fluvastatin'® Acetylsalicylic acid'® Choral hydrate
Clarithromycin'#® Quiniding**= Celecoxib® Fluvoxaming®
Itraconazole’™ Ropinirola*s Dextropropoxypheng'® Phenytoin (biphasic with
Levofloxacin®™® Simvastatin'® Interferon’® later inhibition)'#
Ritonavir® Tramadol*®
Tetracycling!®s!

111 (Passihle) Amoxicillin®! Amindarone-induced toxicosis'™ Calecoxib? Felbamata'®
Amoxicillinfranexamic rinsa!™® Disopyramide!®=1# Indomethacin®
Chioramphenicol'™® Gemfibrozil™® Leflunomida’™®
Gatifloxacin'® Metolazone™ Propoxyphene'™
Miconazola tapical gal® Rofecoxib®
Nalidixic acid™ Sulindac™
Norfioxacin®™® Tolmetin®™
Dfloxacin'®™ Topical salicylates'®2®
Saguinavir™
Terbinafine™

IV (Highly Cefamandole®® Bezafibrate®!? Levamisole®? Fluoxeting/diazepam™®

improbabie) Cefazolin?* Heparin*® Methylprednisalone®® (Quetiaping®
Sulfisoxazole™ Nabumatong®®
Inhibition

I {Highly probable)  Griseqfulvin™*® Cholestyramine™# Mesalaming® Barbiturates™*
Nafcillin™ Carbamazepine™
Ribiavirin™
Rifampin'® ™

II {Probable) Dicloxacillin'® & Bosentan'® Azathiopring'™ Chlordiazepoxide™
Ritonavir'®

[1I (Possible) Terbinafing® Telmisarfan!! Sulfasalazing®™®

IV (Highly Cloxacillin Furosemide®* Propofol®

improbable) Mafcillin/diclaxacillin®

Teicoplanin?®

38n15luenasnNTuRazsEAL INR 1iNuNNg [22]

N195NEN deep vein thrombosis (DVT) 152 pulmonary embolism (PE)
1. 1 heparin 5-10 Julazau@age19asi s uRasetudy a1 3 weulnad target INR 2.0-
= a a = o 1 1
3.0 Nusz@ntnnalazlaaniauinniiAn INR 3.0-4.5
dl a OI 1 1 2’/ b4 . o/ % & a 1
2. Tusnaidu DVT U3nsnnantnasansn i heparin 5-10 JULazAINA281985W31aNS

Tiagl 6 d1laei
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3. luse DVT willendnszauidnvise PE vnnliftladeidesseiiield heparin 5-10 Juuaz
¥ " a 1 £ A
ANAREENResNFUeLNaTlee 3 LAaL
o = o o \ \ = & LA a \ o -
4. ynfladiladudasatwlnetwullanasnaea viseluaiialinsuamg avsliangnnes

W3UsLeIRenetiae 6 LABY (target INR 2.0-3.0) vinn liNdains

ms"lﬁ’m"lupj’ﬂ'mﬁﬁ Mechanical prosthetic heart valves

1. il mechanical prosthetic mitral valve lfafnunisudesinreanannaen (target INR
2.5-3.5)
2. il mechanical prosthetic aortic valve ldenmunisudasiaresaennasn (target INR
2.0-3.0)
= . . p d I S \ L Ao ) v
3. wniilu bioprosthetic valves ¥17an13911 H16A mitral valve repair A annuloplasty ring 19
0

SFNUNTUINFR 1B ARATZE SUARIENFA 3 AR (target INR 2.0-3.0)

ns e ludatisdau

1. n9el valvular atrial fibrillation (AF) Mfensnunisudesinaesaannaan (target INR 2.0-3.0)
2. N36W embolic stroke %38 recurrent cerebral infarction THaFunisudsfireanannaan
(target INR 2.0-3.0)

3. n76ll dilated cardiomyopathy with intracardiac thrombus Hensunisudesiareqann

AaaA (target INR 2.0-3.0)

NISAAANNNANITTNEN

TunshnauEagegeesiBuNaLfuruae s van udilosiuenn 1495n1s
FI3ALRBANIIZAL prothrombin time (PT) 1@3nAMNAIN190 lUN19NANIIYINLL8S vitamin
K-dependent procoagulant clotting factors IPBNILAN calcium ua thromboplastin adlu
citrate plasma ¥iaHANUANFANNlUNIRLANRIFBE VTN LN TR AEATEY
thromboplastin N M lULAALEMAUAZATNNTINEIUAT  PT 91 Winanismsaan PT aan
¥ a oA ' ] ] o = o ¥y R A [ v
e susazuialdansnsntinutanameuiuld AsinnsdFudlgeliinnsgau
NINTUANENNIPEURAITINAY  INR (International Normalized Ratio) s£ALNNs#1uNNe

& o a4 A < e Y gy = =< . X
LLGLI\‘]ﬁlfJ“lIﬂQL@‘ﬂﬁV]LMN’]%@NMMLLWHW’Nﬂuiﬂﬁl’m“ll@‘].lﬂiﬂﬁﬂﬁl’]ﬁ"m‘i’] 6 T3AN therapeutic INR U
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pgagflusedl 2.5 + 0.5 anifunstl mechanical prosthetic valves NlAYNIAENgINNTae

therapeutic INR Azwiniu 3.0+ 0.5 tn13ALANIEAL  INR TAmuinuaidanaafiazan
8y o Y Ao o A a A =

nazunandauadld nezunsndeuidndty Ae nainrenean Insaniziaanaen’ly

AN AatiunaunI Idenfasnansaun lsisama

PR 4 N13A1UIRL INR

ISI

Pateint’s PT in seconds )

( Mean normal PT in seconds

PT ﬁﬂ Prothrombin Time

ISI @@ International Sensitivity Index

dl o [ ! a o a % A o A a A
gﬂ'ﬂ 5 mqmmwuﬁizmmmiqumma‘mmmﬂ@um@m@mmuslu@umm@ma‘mmL@@m@@ﬂlu

AN U AN INR [27]

Adjusted odds ratios for ischemic stroke and intracranial bleeding in relation to intensity

of anticoagulation
2
Ischemic Stroke
L Intracranial bleeding ____._.

Intermational Normalized Ratio
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R399 6 7zAUNNIANLNNTLINFRARAT NN TaNANdaLialE [5, 22, 28, 29]

Indication Target INR Duration
Mechanical Valve replacement

Aortic

AVR 2.0-3.0 Aaan il
AVR -Caged Ball %78 2.5-35

AVR with High Risk **

Mitral

MVR 2535 Aaan il
Tricuspid Valve

TVR 2535 Aaan il
Bioprosthetic Valve Replacement

AVR, MVR, TVR with or without high risk** 2.0-3.0 3 1hau
Mitral valve repair with ring annuloplasty

MV annuloplasty 2.0-3.0 3 191
Atrial Fibrillation

AFib with CHADS,' 2 1 2.0-3.0 e il
Afib with CHADS, = 2 2.0-3.0 maan b
Afib fiawyin Cardioversion (> 48 hr) 2.0-3.0 3 dlaoi
Afib 184 Cardioversion (in NSR) 2.0-3.0 4 fUpni

Cardioembolic Stroke or Intracardiac Thrombus or Deep Vein Thrombosis or Pulmonary

Embolism

Cardioembolic Stroke 2.0-3.0 nage bl

Intracardiac Thrombus 2.0-3.0 3 1hau -
Aaan 1

DVT 2.0-3.0 6 LAaU

PE 2.0-3.0 6 LAaU

First Systemic embolism 2.5-3.5 THEN 11 Mﬁqmnﬁu

2.0-3.0

naae b
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Vulvular Heart Disease

Rheumatic Mitral Valve with AF, Hx of 2.0-3.0 AAR miﬂ

Systemic emboli or LA>5.5cm

Mobile atheroma or aortic plague > 4 mm 2.0-3.0 naen b
**High Risk: 1. AF 2.LV dysfunction
3. Previous thromboembolism 4. Hypercoagulable condition
TCHADS2 Score Prior Stroke or TIA or systemic emboli 2 AZTUUU
a1 275 1 1 ATIUL
Hypertension 1 AZLUL
Diabetes 1 AZLLLY

A13799 6 (F|) srAUNIFUNTLTIA TR AR RN T aNAN B LI I (5, 22, 27, 28]

n1siENen dSuawimen wazn1sUJuRnsal INR aguandaatinananissnun
AnsAnEnudn Tudssrinslng Adunnauguassiatasnduluauinnnln [23]
patinaaenmsnzanlugibangfa 3-5 mg /day wheatslsfinunisBuannesiisuluau
o 6 va o P | = o o '
Inauuzsin R s muamanzgaiiumellifiasainnisinnsAneuusdaunaanuan
n3ENeNTawIeA 3 mg/day faidngaudiaals INR msthmsnaniely 5 Juusfeusy 33

WiLudariesndnnisiEneesIunaunm 5 mg [30] Adudnalunsnen 7

A17197 7 NTRBLANE9184 INR Aegnefisuaunm 3 mg semaneiun 3 D4 5 vaaisuen

INR Number of patients (%)
Day 3 Day 4 Day 5
<20 78 (83.9) 105 (75.5) 51 (52.0)
20-30 12 (12.9) 24(17.3) 32(32.7)
=30 332 10(7.2) 15(15.3)
( (

Total number of patients 93 (100) 139 (100) 98 (100)
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wuzinBNen luRIARIngn 3 mg Tunsiin

L a o a . OI = Wy
- Qﬂfmu AN (albumin) A1 3D nimmﬂm? (malnutrition)

o = ] PR S o o
- flaafianguinndn 75 U 198n19919u1edsiuanad

¥ = o o
- ftlhaiinnaneuresinlaanad

Y . .
- gjtlaeilsm hyperthyroidism

v = ¥ dl 1 ¥ dl dl a aaa 1 2
- filefinnsldenaudanson Gaduamiiadjisensendeenls

o QI dd‘
wRzN BN WK 5 mg lungein
- filasfutlsenuieadin (Hesannludn ludsqdlEiunn Vitamin K 49)
- PAMENAINAN
[ Yo [ % Y Yo 1 1 1 OI 1
wasanlaFueilunan 3 4u filaaaasldfunisnsas INR mnwud1A1 INR AIN90

1.5 AATLNAUNALN INR 1.5-1.9 psaumlan INR unNnNvTaWng 2.0 lanuunnenas

iativaliiAn INR 71 steady state (1w 7-10 Sundsanlaiuen) agflutag 2.0-3.0
o/ ! %’/ %’/ 1 a o/ fdJ o
nsdiuauinenluusiazaiei Tiaasiu 20% tesauinenly 1 el deudnlunis
dsuauna i léilag U5 5-10% mindn  INR eguaniiusnateandivizewintu 0.5 Uiy
10-20%4nA1 INR aguaniianung 0.5-1.0 deeanidu amisoiuauinenuinndn 20% e

a aaa ' dl A I 1 o dl
Lﬂﬁﬂ{]ﬂ?EIW?XM'J’]\?EI’W]@HLLNM?@ﬂ’] INR #1991 UNNgNINAIRNTI97 8

A13799 8 WA en1IUsuIRIAs el INR W 2.0-3.0 [22]

< 1.5 A 10-20%

1.5-1.9 A 5-10%

2.0-3.0 Continue same does

3.1-3.9 ¥ 5-10%

4.0-4.9 Hold for 1 day then Ww10%
5.0-8.9 no bleeding Omit 1-2 doses, Vit K1 1 mg orally
> 9.0 no bleeding Vit K1 5-10 mg orally

Vit K. 10 mg iv plus FFP
Major bleeding with any INR , ,
Repeat Vit K1 every 12 hours if needed
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filosanslifunisngaa INR d1nnelu 1 ddand aneudadinnsdiuauinannnas
filasmlFuruasuduauiazian INR agludeuthmunsetnsadinane Asliiunimma
INR aeinatiaemne 4 Alafdaudtheniien INR lasegiluilszan Aasldfunismena INR

agetipayn 2 a1

L4 a o a
AINIFANLALIURIEN1IDTNITU

y A A = A o : | a
a1n9tnAETInULesAe Niaaneaniiaduaysnae] du axned A1 Un ayn N1k

21913 nahutlaanng udu lnsainisenaguissiviudsiavsadeadnfnuesaly
Tssnenuna uazdingldsunnsinenlaalidoutlsznauaesden  douanisiildguuseliun
= ° H a o oA oA = = v y A
woan1an WuananRanls lweneeniuien vetlaanaiuaen usiu eainisdnafesd

¥ A dg, a o Y & a . - . . Q” v aa
WULRHAY WARINIIANEAINNIT T8N0 55 (warfarin induced skin necrosis) UANNA

394 (Purple Toe Syndrome) NgzANWIW W34, hnvias, Aauld, o1aeu [31-35]

Nwi 6 haneanliLtiauanesduuan (subdural hematoma) 81NN34N9LALNIRIIDIN T



http://www.ispub.com/journal/the-internet-journal-of-emergency-medicine/volume-6-number-2/spontaneous-subdural-hematoma-secondary-to-warfarin-toxicity-in-a-case-with-deep-vein-thrombosis-and-pulmonary-embolism.article-g03.fs.jpg�
http://www.google.co.th/imgres?q=bleeding+OR+hemorrhage+warfarin&um=1&hl=th&biw=1280&bih=614&tbm=isch&tbnid=Iv7bWsaxniygOM:&imgrefurl=http://www.optocase.com/archives/Subconjunctival_Hemorrhage.aspx&docid=Ayr71_DByx3CIM&imgurl=http://www.optocase.com/photos/930326f8-18da-4c51-a586-4025f24a1e00.png&w=375&h=262&ei=rgVeT8WsMsrtrQfRiM3rCw&zoom=1&iact=rc&dur=204&sig=104111672590848179445&page=2&tbnh=134&tbnw=185&start=19&ndsp=25&ved=1t:429,r:3,s:19&tx=112&ty=94�
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dl 20’ A ¥ ¥ ¥ = o a
NN 8 AUABARULTY BIN1TTNLALNTBIIBTNTU

AR 9 Waiaumiiamiaannnnsldenaasnig (warfarin induced skin necrosis) Mdsveizusn

(191) wazluszasing (Fne)



http://en.wikipedia.org/wiki/File:Coumarin-induced_skin_necrosis.jpg�
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A 10 TindiAnag (Purple Toe Syndrome) 1a4i3NeN85WA3w 5 dUmnif

2.2 2a5W13uAANN (warfarin clinic)

1 Y v
a

' a aa a a o o K a o o L aa ' a o a
rafnsuadtindunainfdnsauiArdmiuguadilosNiueiEu Atiuaulae
- a A Y - 4§y a a
Inana1rdmnan denevludon  uwnwnd wdans waznenuna  iveliifananisguany
ds@nsnmuazrontlaendisgegaundilos  H3duuunisinauuansneiullusiingnig

p i ulagTussall

1. Uszliugilaemu check list wa protocol
2. diusnesuisu ine i INR agflwinmsinasinem
3. AanngiaadnfudsenueuazdjiRnugnsiesisely
4. WaragF adenmuazuuziinlunisfudsenueuazdjuRnulignsies

o 1 o Y v

Faaeinavindanisaauios

I a A =< 1
- gmefiiTumearls aangnsedsls
o ! ¥ o o a
- M lvinusiesiulssniuenae s
dl 4 o
- FTETIIANNFRNT LU sENUEN

- @sunEANNVINY wazithunnaaesAn INR wazaudnAnylunisnmaiaenedng

ANLANBLNDAAANLRENNITAANIIZLADABANYTAANIADARAFIL


http://clotconnect.apps.newmediacampaigns.com/wp-content/uploads/2011/03/nejm-purple-toe-syndrome1.jpg�
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- ANAATYIBINTT LU TENULNBE N NABIANLANBRA N UNN TR
k7 a oA A o
- dafiiRnnaniuilseniuen
- AUMTNIUNTLIINNEN (drug interaction) AIMNILETH LL@magu”LWi
N Ao . Ao
- TARIVNINN vitamin K g9 LazHanifan INR
- neANnLlauazHaveda i Fusenian luased
- AINNTUATEINITUAAITBNNIZABARENIE UATN1ITANIABAEAFL

- N9ARGENIRIANIAY

o [ %

uananiAsdRTngudayaNedins e iR TN AN WIRBRA RN LAL

WRHLWEUALANIRTgINAING

o

dg/v aa dl ¥ a v dl Vo ¢ a2
L‘ﬂ’ﬁ/ill’]?;lLL@?.ZWJ‘HQG’WI’NQMﬂWWﬂ‘ﬂﬂﬂ@uﬂVﬂﬁU?ﬂ’]?@]LL@Q‘]_]'J?_WILL@?UEI’W@?WW?H

1. Nszez10811A7 INR aglugeatlmung (time INR in target range)

1
o 1

2. 1Faeazaa9anuauA INR ot lutdaaiiunng (Whunne: lisindnfesas 65)
3. ANEM3IN1911AEATLRAE LA

o = & A a oA o 6 w0
4. ARERIININANINTIALABNYTIANALAYAFU RGN

5. aAdRIIN1THAY INR agjuaniinuunauin (INR<1.5 viza >5) lifngn

AINNNINUNIUIITIUNIINBUTINEITee IApeinsfnnanisacuANszdy  INR

1R8N UARATNNLAN

7l A.A.1985 Garabedian-Ruffalo LATARLE HMNNTANILLILSBUUAY [15] wWFeuiey

NM3ALANTZAL INR NoulazudaineiWsuadtingsaniunisiaandans wudidaenaudn
3 a aa [ 1 % 1 [ % 3 a aa

905 FUARTN sAL INR aguanitvinig Feuas 35.8 uazanadlutsndadneinisuaain

ABIYAL INR @q’u@mﬂmmmﬁm Sae1az 14.4 (P <0.05) WaZNLINTMnaad19asN131AaTN
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a ¥ 3 1 v ¥ ¥ o o 1% dl dl IS
NANNICINTNDGRLUUBENIN IﬂﬂQﬂ']il[ﬂﬂ\‘]LﬂW?UﬂW??ﬂH’ﬂHINWH’]U’]@ﬂ’)ﬁl@’?LM@‘V]LﬂEIQLu‘ﬂ\'i

% 1 m v o 1 1 3 aan (A 1 v Y an = %
AIEIAN |NRbLllll@?Sﬂ‘]_l‘ﬁQ\iﬂ‘ﬂuL?.I’]ﬂ@uﬂwl’m‘i_l TREUNT 39 UWATTWNUAULNAAUNLNEN 7REINS4

T A.A.1998 Chiquette E WazAME NNNNIANELLLERUAAY [16] WAeRwuLs
WRenfeuludilon 2 nquAenguitléfunisgualas anticoagulant clinic uazngaiildzunas
gualneunne Jauatlszan wudn anticoagulant clinic #NsnAILANTEAL  INR el
Hvaneldunnnds fe Yesaz 40-50 laifleuiu Sasay 35-37 waswudnngw anticoagulant

v

L ¥ = v £ ' o v £ Yo o a A o
clinic Qﬂ'lil LNINZUNINDDL UaeNT TNV mmvl,mumﬁﬂ‘tr’]l,u_m@mﬂu mﬂiﬂ'i:rﬂu

a

Tesnenunauavideenldanstiaandionguigualaaunmeilszan

a \ @/ o = = .
199N 9 N@ﬂ’]ﬁ‘ﬁqu@Nﬁ’]ﬂqﬂm\jﬂqmﬂ\uﬂ@ﬂ RMNNITANEIURY Chiquette E LlazAnLE

Table 2. Anticoagulation Control*
-
Target INR Range
! 2.3 2545
" ume AC | UMC AC |
Variabie (n = 106) (n=143) (n=36) (n=33)
INR values (n) 821 1232 374 385
% Values
Within range  29.6 923 350  50.4f
<30 16.2 99,6 238  13.0f
~5.0 147 7.0 190 150
% Timet
Within range  37.0+ (651§ 40.0+ (714§ 510 G40+
<30 30.0 33,0 15.3 6.0
~5.0 98 35t 134 122

*INR indicates international normalized ratio; UMC, vsual medical care:
and AC, anticoagwiation clinic.

TP =007, AC vs UMC data.

1Because of nfrequent foffow-up, only 72% of the AC data and 47% of the
LIME data cowld be included in the analysis of time spent in INR ranges.

& Time in range increased substantially if the INR range was expanded fo
15 34
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1 A.A.2003 Wilson SJ uazAne innnsAneuwuylldraniideduuaringuacuns

[17] wudnlunguoasnsuadtinarnsarauanszay INR Ideglugdoatiwnnels feaazs2

1
=

wNndnguALAN NIF Feray 72( P =0.034) winnnzunsnteutesivasangy Ae n1ain

NNTIADABBNIULIY NIZANIAAAGY TaNIALTIR [HuANFNgTY

dl < o A v 1 :j/ v 1 =
19197 10 ﬂ’]ﬁ‘ﬂ'ﬂ‘i_l@Nﬂ’]ﬁ‘LL?N[5]'1°].|‘ﬂ\‘1L@‘ﬂﬂluaﬂ']ﬂ'ﬂ\‘i'ﬁllﬂLLﬂzaﬂQﬂiﬁﬁJ AINNITANBIUB

Wilson SJ llazAtly

Table 2: Quality of anticoagulation management for all study patients

95* (and 95%: Cl)

AC group FP group
Characteristic n=112 n=106 p value

Percentage of time that patients” IMR values
were within the expanded therapeutic ranget 82 (78-85) 76 (72-80) 0.034

Percentage of patients whose INR values
were < 1.5 or = 5.0 thigh-risk values) 3022-40) 40 (39-59) 0.005

Mean number of INR measurements 11 (10-12) 13 (12-14) 0.00

Mote: Ol = confidence interval.

*Unless stated otherwise.

tExpanded therapeutic ranpe for the prevention or treatment of thromboembolic disorders (standard risk) 1.8-3.2;
expanded therypeutic range for the prevention of cardinembolic complications because of prosthetic valves or
recument thrombosis thigh riskl 2.3-3.7.

Table 3: Quality of anticoagulation management for new patients with target

INR 2.0-3.0
% (and 95% CI)
AC group FP group
Characteristic n=_80 n=283 p value

Percentage of time that patients’ INR values
were within the expanded therapeutic range® 86 (82_89) 77 (73-82) 0.004

Percentage of patients whose INR values
were < 1.5 or > 5.0 (high-risk values) 21 (1332 d6 (35-57) 0.001

*Expanded therapeutic range for the prevention or treatment of thromboembolic disorders (standard risk] 1.8-3.2.

¥

1l A..2005 Witt DM wazAniz AnnsAnsuuudeundsawialug) [18] Afdndaun

NNIANENTIUNA 6,645 A WUFT Nnsatiunislaendanainligosidasssazioatzes INR
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Idlmnne Forav63.5 iy feaazss.2 lunguigualaaunne  Uszdiuay amnsnan

¥ dl o 1 1 1 o/ %
N1EUNINTGAWANNNITNTEAL INR VLN@%Iu‘ﬂ']\iﬂ’]??mﬂqVLﬂ

dl 1 [~ A = .
RM13NN 11 NANITAILUANATNITUINAIIDILADA ATNNITANTIURY Witt DM lagmiue

CPAS
Group Control p
Study Variable (n =13.323) (n=232322) Value

Mean interval between INR 20.7 (14.0) 21.8(17.8) 0.411
results, d (SD)
Therapeutic INR control, %

Days below INR target 24.7 30.3 < 0.001
Days within INR target 63.5 55.2 < 0.001
Days above INR tarpet 11.8 14.5 < 0.001
Mean interval to next INR
following INR
=40o0r =15, d (SD) 12.0(12.2) 13.5(15.4)  0.03f
Total INBs =40 o0r =15, % 15.1 20.4 < 0.001

*Values given as mean (SD) or %, unless otherwise indicated.
f Determined by Mann-Whitney rank-sum test.

FN3197 12 N99LATIEINI98Ej3anlAtRE Kaplan-Meyer ANN19AN®Ia8 Witt DM uazAny

? 0.985 vy B
0.980 |

 0.975

0.870
1 7 13 19 25 31 37 43 48 55 61 67 73 78 85 91 97 103 109 115 121 127 133 139 145 151 157 163 169 175 181
Time (days)

Clinical Pharmacy Anticoagulation Service (CPAS)  ----- Control (Usual Care)
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A9 13 21N13919L AL T89985NFU AINNNTANE LRI Witt DM WaTANLE

CPAS Group Caontrol Group Hazard Ratio
Study Variahle (m = 3,323) (n = 3,322) (85% CI)
Major bleeding | 29 (2.1) 3l (2.2) 083 (0.54-1.59)
CI hemorrhage 13 (L.1) 21 (1.5}
Intracranial hemorrhage T(0.5) 3(0.2)
Hemarthrosis 0 1 (0.1}
Hemoptysis 1(0.1) 0
Hematuria 1(0.1) 0
Other 5(04) 6 (0.4)
Median INR at time of major bleeding event} 3.1 43
25th, T5th percentile 27, 54 928,72
Range L4-100 15203
Thromboemhbolism 17 (1.2) 41 (3. 0.38 (0.21-0.69)
Stroke/CVA 6 (0.4) 15 (1.4)
DVT/PE 8 (0.6) 15 (1.1}
Arterial thromboembolism 1(0.1) 3(0.2)
Other 2{0.1) 5(0.4)
Median INR at time of thromboembolic event} 1.5 ]
25th, T5th percentile 14, 23 1.2, 2.1
Range 1.0-3.3 09-79
Fatal events 9 (0.4) 7(0.5) 0.59 (0.30-2.66)
Intracranial hemorrhage 3(02) 2(0.1)
Stroke/CVA 1(0.1) 2{0.1)
CI hemorrhage ] 2{0.1)
Other 1(0.1) 1(0.1)

*Values given as No. (%/patient-year), unless otherwise indicated. ClI = confidence interval. See Table | for abbreviations not used in the text.
HIncludes fatal events.
{ Difference not statistically significant.

= ! - o = A o
nsAneagailu Meta-analysis [19] AMN19390U998N9ANHAEARLINIALAN
32AU INR e ld5u seivieu lutlszmaanigawnidng sendnatl A.A.2005-2008 W
e a an [ & 1 1 9 9/::45 ! 1 < !
22 fNTIUARTEN ANNTaAILANIZAL INR e ludaenisinmldny uwsethlsfinunudd

filnedaiszazinaNezAu INR aglugaanisintieand 2 Tu 3 1essvazinariaum

=S dl ?:/ = [ 3 o dl 1 dl A Yo g a aa
AINNSANEINTILIINNMHARAN guaiuayuiidenalddn  tesWiuadtin
Uazinlse@nsnn ae9n1srauANszAY INR Tiagluimnasnnau adslsfiniu §eana
¥ =2 o a aa o o ! [ I
dayanisdnmvedfseizuaatin Tulszmalne Uszneudu szduAinisudsinaenened

filaeliuanneisululsamalnadag lunuein llimunzauin liidadyudessenuas

[

a A o = A = & om = ~ '
@NL@@@@@WHQQ [13] QQLﬂuV]N’]mﬂﬂﬂ’]?ﬂﬂH’]u QQ@HV]’]ﬂ’]?ﬂﬂH’]Lﬂ?ﬂULVIHUN@ﬂ’]?ﬂQU@Nﬂ’]

o a

@ o A L ' a aa a uI/ &
ﬂ’]ﬁ‘LL?NIFIQ?.I?NL@‘ﬂWIITNQﬂQEI&LuQ‘ﬂ?WW?uﬂ@uﬂﬂ‘LIﬂ@uﬂVIQVL‘]J?J‘ﬂ\iINWEIWUW@“ﬂWW@ﬁﬂﬁ‘m [1F)

Toanald szuziaan?iAn INR agludasnisinen Aruanilae Rosendaal’'s linear interpolation

v a 1

Qddg,d Qddl dl ¥ o o a 9a// o =y o
method Qﬁullﬁ.l‘ﬂﬂﬂrl’]'lﬁ@u“]Lu‘ﬂ\‘]‘ﬂqﬂj,‘ﬁ‘ﬂquququ‘ﬂﬁﬂx‘iﬂﬂﬂﬂJ’Wﬂ’]u’JMLLMNﬂI@ﬂ’J??Z'NILL
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nIund INR Hatlnfinnazinlinisiimszideyamuaaianaeullainaauiiuaga A3

AN9197 14

p1979% 14 denuazdeidavesusiazignisinna INR aglugeanisine [36]

Methodelogy

Fraction of INH's

Cross-seclion-of-the-files

Rozendaal linear intorpalation

Advantage

» Simple to calculate
» Hegquires only one INK value per patient
in clinic population
s Mot influenced by extent of TNR out-of-range

o Bimple o caleulale

o Considers individual pationts

s Mot influenced by extent of INR out-of-range

= Takes into account actual days in target
range

o Allows one Lo caleulate INR specilic
incidence rates of advorse events

Disadvantape

» More frequent testing in unstable pationts mas
bias overall results (will under-estimate TTR
of group)

s Does not take into account actual days within
target range

+ Does nol consider individual patients

« Does nol lake inlo gecount actual days within
target range

» Only considers ane polnt in time

= Caleulation more difficalt

» Makes assumplions aboul INR belween actual
lesls

» Dois not consider individual patients

s Extreme out-of-range INR values may hias
overall results
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3.1 g1luuun1s38 (Research design)

ATANELLIL Retro-prospective analytic study

3.2 szillauqs2498 (Research Methodology)

szgngitdunneg (Target Population)

L dl 1 o/ = 1 = dl Yar [ a [ % dl
filasnenginduvdeninndn 18 T AldFuesnasisunazuniunisnsainui
Tsanenunaqrinaensad

1lszd1ngA2a819 (Study Population)

L dl 1 [ % A 1 = dl Yar [ a [ % dl
filasnenginduviseninnda 18 T AlaFueasisunazaniunisnsadn LN
P & 1 o dl a =X
filasuanaesiseaneunaginaIngnd szndneduil 1 neAANIew W.A.2553 09 31
FIANAN W.A.2554

ngLNUNNITARLAANLIINIANEN (Inclusion criteria)

1) engwinfuszaninngn 18 1

2) @5usnnasisuatintias 1 A%

3) RNdaldlunisldancasnsuesinetians e
NHNUNNITANDANAINNNFOIANEN (Exclusion criteria)

1) {An19m39a INR Haandn 2 afsludos 12 theunes lunisdnm

2) Hilefdsreznaidinagiiaandt 3 inew

©

e,

3) filaamsasesd
4) Fdadinusanislia1nasnsu
5) aasas3ulllsUs U lnsunnvzadutnne M BuAatnras s ne1LNa

inaInsnl

6) Hlelitusandndannisnm
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3.3 mﬂﬁ’ﬁ‘hﬁmuL%qﬂﬁu"ﬁmﬁ‘lumﬁé’ﬂ (Operational Definition)

Target INR A8 A1 INR sng lunisdnenaesdilausiazaalaglitinnaniuei
o [ a‘dl [ 3 dl = L A
Amussnlnsdaiaulnaunndnguandndsanassylunassiioudisauanvisaly

. e % 1 =R [ % £ @ o A dl
warfarin clinic referral form tildszyl8TWEnnn szauN1sFnuNIsudsfnueaen
wHNzaNANT et ld (A AlWIN 1) T9819B9an Standard Guideline [5, 22, 28, 29]

. . A = o 1Y 1 A o
Major bleeding A8 NM9zidan aanguLes auldun nozidensenaesadtnznialy
¥ a 4 [ A dl o % o a a

(enuszuuneAuilagaaziarszuIAURUE) , Nviaesasn i liscauaninda

1 o = 1 = o v Y Yar A 1 [ % = 1 1
ARAWINALUTANINATY 2 g/dL vizenn lideslasuaenwiniuMTaNINNIN 2 el
Ysannzaanaanni lidadan [37]

A

Minor bleeding Aia NaztaaAaaN# NANTELINYBINZIABABDNTUE

Thromboembolic event Aie N3fiANTIzaANAengAsuluNFEuliuN vaanaen

! N I~ £ o o a a ng o
dautlane vaenidantan wasaaenluanes Heeinla nsinuiaUnizesduiola
g Suilieaunananiaengasiu

. A ¥ dl a g a 1 o A £ 1 A o KR o d‘ ¥
New patient Af Q‘]J’JEI'V]L?Nﬂuﬂﬁﬁ‘ﬂ?W’]?uN’]L‘Vl’m‘]_Wi?‘ﬂu‘ﬂ?;lﬂQW 1 LAAUULNNIUNLLN

saulAzanisI_e

1 1
v a o

FuGudnlasnisde Wl ufianzama  INR Axusnludasfivinnnsane (521919
Fui 1 WEAANEL W.A.2553 04 31 AAIAN W.A.2554)
Fugpinerasmadnsanlasenisy WA asama INR ﬂ%\m‘mﬁwlwﬁwﬁ
FAMsANE (sEMINTU 1 WOAANILL W.A.2553 D9 31 B)A1AN W.A.2554)
sraizinadniniAsenN1sIqe  (study duration) = LT S e ARG

anvingeaniadndanlasan1iay

Extreme INR value Aa A1 INR < 1.5 %178 > 5.0 [38]
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3.4 NITATUIUAUIAAIDENG (Sample Size Estimation)
AUV U ARIBENNAING AT
nigroup = 2(Z g, +tZ)° + Zgn 4, A= - U2

YAN (@)
nnuue Lot = 0.05, B = 0.20

Z o= Z g05p = 1.96 (two tal), Zp = Z , ,, = 0.84
L1 = Aeasuedtlszainslunguin: sasWisuaatin
L2 = Aedsaedilszanslunguii2: nguacuax

G = Pooled variance = (n1-1) S1° + (n2-1) S22

n1+n2-2
1 = Andeauuninsguludszanslunguin: sefsuaaiin

52 = Andeauuninsguludszanslunguie: nguauau

Imﬂmﬂﬂmﬁuiﬂgmﬁmﬁu (pilot study) mnﬁmquéﬂw%\mm 30 AU TnelE35AA INR in
target range WU Rosendaal ‘s linear interpolation method Wufﬁ’]ﬁ’]m?ﬁlﬂ INR in target
range m@aﬂazmﬂﬂuﬂ@mﬁumz 2 Winrl 58.54 LAY 35.97 MINATAL, ﬁ%ﬁmmummﬁm
lutlssmnslunguilt uaz 2 wirdu 30.77 uaz 34.32 ANdL ﬁqﬁuﬁmquéﬂqﬂuuﬁim

NANWINAL 34 A uazAauIngilaei AN AN WAL 68 AL

3.5 NM9ALHiUN15998 (Study processing)

o umngilielutediiiunatingeslaaneunaqiiainsal AusduN 1 woAAN e

o

W.A.2553 931 FAIAN W.A.2554  NRAmanTTREsNnsiLarEusendndany

1
=

Tasennsade Wugileelungui 1 Aa nguiiaeneinisunaiin
o sumugihanuuungiiauanaedlsamenunaqginainsninlsiuasessunay s

Funsgualagnasisunaiin Tudas Fui 1 woARNIEwW W.A.2553 119 31 AAIAN W.A.

! v
=

2554 1{lugtleTungui 2 Aa nquaAsAN navisunnazgnAuINaINasAeNNaAa s

nawaadlsanenunaqriainsniainiszdRnisangenainiuazgniaenineiogu



33

FeEauULTIZUL (systematic random sampling) TWéemsndqu 1:1 Wedeudy
v " a an
glaeluneinisunatin
v K Y g v K v
o TuindayamuuuunefuTiunndeya (2.1)
® 35Ul INR wazszezdeniIngma  INR ynadsuesdilausiazaaazgnauanaiy
indauszezioai INR taauitinunnelng Rosendaal ‘s linear interpolation method
[20] Faatinasasalilil

filossneuilaiinisianziaannma INR 2 AT

2 N.8.53->INR=24
INR 1A 0.8 neilas 16 5
17 N.81.53 -> INR =3.2

i1 Target INR = 2.0-3.0

1 1 !
=

G9RINR Temsiiunnavesgtasseiipe 2.4 -> 3.0 = 0.6 GeeennaudIAaLul

[

U ddannaspaliinigagulasean INR Waufuauuduncdwllifduuuuidumnss
%I/ = o A v o o dl 1 1 o .
wsnzaztiwaInnIsne Ly alF inssadazldanuaniunes ludainsinen (days in

therapeutic range) -> 0.6/0.8 x 16 = 12 91
Time INR in target range (%) = days in target range/ therapeutic days x 100
=12/16 x 100 = 75%

vy A ] @ ] = o ¥ o o [ dl 1 ] o o
DINUANETIN INR ﬂﬂﬂL‘ﬁuL@EIQﬂuLL@Qu’]"QWHQHQ‘NVI@%!‘LH‘HQ\‘]ﬂqﬁ‘ﬁ‘ﬂ‘iﬂ’mq‘]_l’lﬂﬂuﬂ%‘

AREIANUILTUTINNA

*MNNELAE) G1HNT9UE AL Warfarin tneiluddsunnsdiizayaainsfuansisnge ay

LA uaniususduus N Ive Aanaude 7 SundaBuen udunaaAunisae

® naianauANAL LFtUMELANRAETRNTIMe INR in target range 909511081919 2 Ngw
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King Chulalongkorn Memorial Hospital warfarin Clinic (KCMH warfarin Clinic)
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1. Uszliuglaemu check list wag protocol
2. 15uen Warfarin M3 protocol #4E1989a1n standard guidelines [5,21,22]
3. AanngiaednfudssnueuazdfiRnugnsieswisali 1 protocol

4. Wensnwuazuustilunisiudssnuenuazdfimaulignsies
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1. detTreds1aasNau , target INR | 328121081 NAean U FN3Y
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7. dsusnuazilsviiuaualufealiesadnsaa INR naUTINW(Accu-check)
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8. WUanusNaRanNATIds 1

3.6 NN559USINUBYA (Data collection)
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289985N7TU, target INR

3 1 [ A 4 1o dl 1 ?:/
- °I.|‘ﬂ3>lu@N@ﬂ’]?ﬂrﬁ_l@Nﬂ’]ﬂW?LLﬂﬂﬁlQﬂ‘ﬂ\‘]L@@ﬂiﬂLLﬂ AMUNLRTIZINR, A1 INR NNAT

v
o

- dayaniaifiannzunandan AMUIRANTIAANINZIABADENTEANIABADEANITRAN

ADARAFU TrEI0a UaRlINENLIA

Tnadayarionnnldaingilas, wassidaudilasuan, warfarin initial/follow-up work sheet wag

Frudeyananiiameslsanauiaainaannd
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independent sample t-test
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UNN 4

NANISIAE

v
o o

FOUATUN 1 WO AN WAL 2553 D9TUT 31 AanaN W.A. 2554 HEUhelFunisgua
Tunessunatin Heunm 70 Au HEUhaauan 11 au lddninasiniedaiaen wesaininig
9%/ ! ?:/ ° = IS o [ a dldl

f399 INR Ha8n91 2 AT AU 9 AL uATEN 2 AW AN13dFuauIn anefvFuaInian
A o dl Yo o A 17 o =2 a o Y 1 . a aa o

painediaenldsuAnaandanaiinisfneddeludileangn safEuaatin A1uau 59
! v 1 A a o ! ! dl = [

A dou fulaelunguasuAugnidenanssuumeniamefludnaau 1 se 1 Weliauiy

filnelunguoasiisunatin Aauau 70 A Hgaeduan 11 au lidinmsinisdniaen

= = o | o a0 = = o < a

1H83921NHN1971394 INR Ha8ndn 2 AT AU 7 AL uazan 4 AW In1sdiuawnaaeiisuann

dldl A Yo dl Yo o A 7 o =2 aQ o v ! °

nau asmdedenldsuAnaanidiniiinisfineddedudiles lunguacuan S1uu 59 Aw

iiuiu sanifludiloeianunlunieafne13deanuau 118 Au A6

filelifuamesnduedwtien 1 Aft szndnedul 1 wopRnneuw WA, 2553 99U 31 Ra1AN W.A. 2554

General practice clinic
Warfarin clinic Heftlaedianum 2,722 Au
A
a2 anNduLAeNaINITUL
Artlnaianum 70 Au w
J L ABNNIABTNN 70AU
L2 7 Iy o A R 7 [y o A
fulaelsidinnusinnsda@en 11 au fulaelsidinnusinnsda@en 11 au
e  {n13mma INR Haendn 2 AT a1 9 AU e  n13ma INR Haandn 2 AFT a1ud 7 AL
e JfurnmE1aniiau 2 Au e Jfurnmg1aniiau 4 Au
L2 v 1 a o L2 v 1 a o
filednsonnnsfneide filaednsonnnsfneide
59 AU 59 AU

dl o A v qa// 1 Y = a o
AINN 11 ﬂ?:ﬁ‘]_l'luﬂqﬁﬂ@IL@’rﬂﬂ%I‘]JQEIVI\?@@\W]@‘NL‘Iﬂ?')llﬂ’]ﬁ‘ﬁﬂ‘i‘:f’]’]@ﬁl



37

4
=]

4.1 TayaNUFIU

a9
s v X o o ] ] = Vo =
'Q’]ﬂﬂ’]?m‘]_m‘ﬂﬂu@wug’]umﬂﬂaﬂQﬂVN@@\‘]ﬂ@‘N WUQ']VLNNﬂQWNLLmﬂmq\‘]ﬂusluL?@\‘] a8

%’ o ¥ 1 dg/ % . a 1 dl dl ¥ ¥ (=3 A
VANA WIUUN m@msﬂumﬂmmV\Iwu AT NIIANQIT NITQULNT N3 ldeNFUINAALAeA

nsldengu NSAIDs nsldenaurmndunsizansennneivieu uazdndauduougioelnng

150asNITU AamnT9N 7

angaasreddileelungs nafNIuARENINTL 58.9+15.12 T liusnsineiuanyade
1e9gilelungu AuANGainaL 57.8417.03T ( p = 0.728) rheaisasingudaulnnjiiu
fuee IneTunguoaisuadtin Hfuieanuou 38 A (Fauay 64.4) lungu AauAN AEMTS
o % %3’ o dl v 1 ¢ a2 aa 1
AMUIU 33 AU (9B8AY 55.9) (P = 0.347) muuﬂLfa@mm;_jﬂqﬂuﬂzgmmvhiumuﬂ WAL NQN
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v 1 e a aa = 3 ¥ [~3 A | £ o v
filoelungu safnFuaatin An19ld endnwndanendansng aqwin 7 A (Gaaay
11.9) 4 NSAIDs sausiaaauau 2 au (Fasaz 3.4) fihalungu Asuandnisld anduinda
ABATINAE 21101 10 AL (5a81a216.9) T NSAIDs Fau@ael A unu 1 Aw (Gasaz 1.7) dald
] o aa [ o Y dl dld o an o [ a
WANANAUNNATA (p = 0.432 4AT 1.000 AMMNATIAL) N5 ldeNBU AREUATTFEN AL 29T
1 =l 1 o 1 L 2’/ 1 1 [ =l o o dld [
wud A uwAnaiusyudegUoa sasanguauiu (p = 0.579) BFENA1AUENNNAURT
A3enU 283U AT aNsstesanunlldessall 1. simvastatin (34A1, Spe1az
28.81) 2. omeprazole (14 A, fpelaz 11.86) 3. amiodarone (4 AW, 3auas 3.39) 4.

rosuvastatin Wae fenofibrate (3 AL Faaas 2.54)%‘1/15@%@ gemfibrozil, propanolol

methimazole , levothyroxine , fluconazole Was tramadol Annsldsansnatinas 1 AL

Target INR 283§tle Tunguoasnizuaatindaulunmae 2.0-3.0 HauamvinAL 39 Aw
((asaz 66.1) 789a981A8 target INR 2.0-2.5 Haququwindu 11 Ay (Geeaz 18.6) ddutarget
INR 2.5-3.5 uaz 2.5-3.0 {filoensay 3 an  (Fowar 5.1) Aivaadn 3 Au Tungu 2asWsu

ARTINH target INR Winfiu 2.0- 2.3, 2.0-2.8 waz 18.-2.2 Ay target INR 224510t lungs

XK A

AILIAN TNHINENADITN Aa target INR 2.0-3.0 Hanwaugilos 44 pu  (Fenay 74.6 ) uay

target INR 2.5-3.5 Hauquiilae 15 A (Foaay 25.4)
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1097051731 2 AU Anludesas 3.4 TelAnnwAnFANe T UeteRNEANAUNeEDR ( p =

o

0.002)



39

M99 15 uansdeyanugiuresdthelunguoeinsuaatinuaznguaaunx
Characteristic Number (%) of patients

Age (mean = SD, year) - 5894%15.1 57.8 +17.03 0.728

Weight (mean + SD, kg) 7 6101440

New patients lll&m . 6(10.2)

Target INR ranget
2.0-3.0 | ‘,139 (66.1) a Y 44 (74.6) 0.314
2535 ?i W1 aqn'smum'm glnagl (25.4) 0.000%
2025 CHULALONGKORRK UNIVERSITY
2.5-3.0 3(5.1) 0 0.244

Other 3.1 0 0.244
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P19 15 (sle) ua mﬁmﬂ@'ﬁugmmm flaelunguoeivisundtinuaznguaiun
Characteristic Number (%) of patients
Warfarin clinic Control group P value
n=>59 n=>59
Comorbidity (continue)
Dyslipidemia 21(35.6) 28 (47.5) 0.191
CAD 8(13.6) 6(10.2) 0.569
Alcohol, % 4(6.8) 4(7.0) 1.000
Smoking, % 4 (6.8) 1(1.8) 0.364
Food/Herb, % 13(22) 2(3.4) 0.002*
antiplatelet 7(11.9) 10 (16.9) 0.432
NSAIDs 2(3.4) 1(1.7) 1.000
Drug interactions 25(42.4) 28 (47.5) 0.579
amiodarone 1(1.7) 3(5.1)
simvastatin 15(25.4) 19 (32.2)
rosuvastatin 2(3.4) 1(1.7)
gemfibrozil 1(1.7) 0(0)
fenofibrate 2(3.4) 1(1.7)
omeprazole 4 (6.8) 10 (16.9)
propanolol 0(0) 1(1.7)
rifampicin 1(1.7) 0(0)
methimazole 0(0) 1(L.7)
levothyroxine 1(.7) 0(0)
fluconazole 1@ 00
tramadol 0(0) )

1 The target INR ranges were classified as standard guidelines unless otherwise indicated.
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v 1 . a aan = dl 1 1 1 [ ! v 1
B1la anguaasnFuAaEn Havevina Al INR agludeenisinuaninngd filaangs
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A o =

paLAN aEeRTEANATUNNaTA (p = 0.043) filvangu desFuAdlin HszazoaniAn INR
ag/Tuga9n19inm Feeaz 55.8+31.13 reawiniuionnn Weududieangy  AouRn 8

928219877 INR atflutdoansinu fesay 43.4+34.67 10990 TURIUNA AA197991 16

AuugLa AT INR 281091 1.5 1198 19nn97 5.0 1angH 2esWiTuAaTn Heandd

o o a = [

nguALANeLeHTEAATYNI9EDE (p = 0.016) Ta Hfilen 12 au (Fewax 20.3)lunguees

o a

WTuARTN uay 24 AU (Fatiaz 40.7) lungu AsuANAY INR Haandn 1.5 1sa 11nn91 5.0

o 1

UANANRETINUINITELA1IRARINATI  INR YaanguaaIupaunicludnaUnfuay
[ 3 1 £ 1 = 1 = ?:/ 1 1 1 a o ©° o
NA9INAT INR Waeindn 1.5 1#3a31nNN31 5.0 Haeezinandundingn AuAN asneldadndny
N9EDRA (p < 0.001) sreziaiadsluniImmananIn INR 2189ngN 285NTUARINLAZ NG

AYLIANLYINTL 30.19+20.65 uaz 75.9+39.39 TunNa1AL dausvezioaiadsluniemana

ARAIN INR MA3AINAT INR <1598 >5.0 284N4HN 22N 3UARTENLATNENALANWNAL
12.7+ 6.97 WAT 46.5 + 38.13 FURANNAIAL TLHZIIANRALNIUNATNLIN1FINNNTAN BN WD
filaelunguoasiisundtinuiniy 139.3 + 78.75 41 GetiaendndilaanguasuAuntssaziaan

o o o

LDABTINNATIENFINNNTANENARE WiNAL 238.6 + 76.1 FuesinaltladAtun1eana (p<0.001)

o
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F19799 16 WAAINANIIALANAINITLINFTaIAe nTaed st lungutesisunatinuazngy

AILAN

Warfarin clinic Control group P value

Therapeutic INR control,%

Days within INR target 55.8+31.13 43.4 +34.67 0.043*

Days below INR target 30.5+31.93 48.3 £37.34 0.006*

Days above INR target 13.7+20.25 8.3 +19.00 0.140
Mean interval between INR (days) 30.19 £20.65 75.9 +£39.39 <0.001*
Patients whose INR < 1.50r 2 5.0, No. 12 (20.3%) 24 (40.7%) 0.016*
(%)
Mean interval to next INR following INR 12.7+6.97 46.5+38.13 0.001*
< 1.50r > 5.0 (days)
Duration in studyt (mean + SD; days) 139.3 +78.75 238.6 +76.10 <0.001*
Total INR; per patient-year (mean + SD) 23 +£28 8§+5.5 <0.001*

+ Duration in study = date of first INR to date of last INR

1% a @ [ '8 a
4.3 NITUNTNDRAUN LﬂUN@Q’]ﬂﬂﬂ‘ﬂﬂiU'}ﬂﬁ‘V\hiu

1Y 1 . a aa A 3 a QI A o Y 1Y 1
nwudilag lunguaasvisupatiniuua iy nansaurengasutiasndgilanlungs

% [ %

pauANus IETEA 1 Anun9adia ( p = 0.272) TnadilaelunguoasFuadtinigias 1 AwAn

7

NNTANDIUAADATIATN (1N LAY INR) LAY 1ALNANIIY ANLADAT

a
v

a

Q3

o =
W lae

sroguaulaane g 7 Suuarldanazaadniaen A1 INR wsnfuwiniu 1.75 ldltlszdRanan
safisuusiinisldayulng doudilhalungu aouan Jdilaauiu 4au inlsauaaniasn
ANBIGARL LAY 2 AWAANTNZANSIINALABATIATIY A1 INR TUzinNzunIndauwmiiiy

1.01, 1.08, 1.7, 2.02, 2.07 uazan1auldnauan INR
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nainn1ziaenesn 1e3gilog nguoainsuaatinuaznguacuan wudnlddng

v
o o o

wANFNe Ut NTEANATYNNATA %19 major bleeding (p=1.00) waz minor bleeding (p=

1.07) A9A9MN 9 AINNNIANHRABUNLNNIAA major bleeding e 1 Aulaaiugiloely

naNaesiiIuAatin ;aavidsn Aewdudiles wige any 71 T vaniin 52 Alandn iWudiloslud

©

Aunasn3usqedatied Ae atrial fibrillation target INR 1.8-22 LaaNsed5 1@aneanlunnanu

= | ! 44' 3 =
ANUNT VDUELNA adverse event VLN‘V]?’]'LIV’]’] INR tlaganudinTsasnenunany

FN39% 17 uanannazimsndauniunaainnisliiinessuaesdiloalunguoasisuaatn

LATNANAILAN
Adverse events, No. (%) Warfarin clinic Control group P value
Major bleeding 1(1.7) 0 (0) 1.000
Minor bleeding 11(18.6) 5(8.5) 0.107
bleeding per gum alins 1(1.7)
blood streak sputum A=127) 1 (1.7)
non-massive hemoptysis o= 0 (0)
epitaxis 1(1.7) 0(0)
ecchymosis 3(5.1) 234
hematuria 1(1.7) 0(0)
hematoma 0 (0) 1(1.7)
Thromboembolism 2(3.4) 6 (10.2) 0.272
stroke/ TIA 1(1.7) 6(10.2)

valve thrombosis 1(1.7) 0 (0)
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Warfarin Record Form

Patient Demographic data

Gender: [ ]Male

Number

IN / OUT

[ 1Female

Age: years Weight: kg. Height: cm.

BMI

Education:

Il.  Clinical Data

Diagnosis

[ ] Prostheses

[ ] Atrial fibrillation
[ ] Stroke/ TIA

[ ] Intracardiac thrombus

Warfarin

Start Date

[ ] Pulmonary emboli/DVT
[ ] Peripheral arterial occlusion

[ ] Others

First INR Date

New [ ]Yes [ 1No

Last INR Date




Target INR

[ 123 []125-35

[ ] Others:

[ 12.0-25 [ 12.5-3.0 [ 13.0-35

Duration of Warfarin

[ 13 months

[ ] Indefinitely

Comorbidities:

Cirrhosis

CKD stage 3-5

Congestive Heart Failure

Thyroid disease

Diabetes Mellitus

Hypertension

Dyslipidemia

Coronary artery disease

Others:

[ 16 months

[ ] Others

No

(]

[ 112 months

Yes

55
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Medications:
1) 2)

3) 4)

5) 6)

7) 8)

9) 10)

Alcohol [ INo [ ]Yes Smoking [ 1No [ ] Yes

Herb & diet interaction:

Anticoagulant control

No. Date Duration INR INR change Inrange Below range Above range
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Total

Percentage of time that INR within therapeutic range

Percentage of time that INR below therapeutic range

Percentage of time that INR above therapeutic range

Mean interval between INR

Total numbers of INR

In target range

<15

>50

Mean interval following INR €£1.5 or 2 4.0

Complications
1) [ ] Major bleeding [ ] Minor bleeding [ ] Thromboembolism

Date

Details

INR

2) [ ] Major bleeding [ ] Minor bleeding [ 1 Thromboembolism

Date

Details

INR
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3) [ ] Major bleeding [ ] Minor bleeding [ ] Thromboembolism

Date

Details

INR

4) [ ] Major bleeding [ ] Minor bleeding [ 1 Thromboembolism

Date

Details

INR

5) [ ] Maijor bleeding [ ] Minor bleeding [ ] Thromboembolism

Date

Details

INR

6) [ ] Major bleeding [ ] Minor bleeding [ 1 Thromboembolism

Date

Details

INR
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Warfarin Clinic - Short Protocol and Summary Guideline for Managing Anticoagulation

Target INR in Various Clinical Settings

- UFumu Target INR A% Standard Guideline 13RAN %H@M Warfarin Clinic MD referral Form

£61’1’i’1x117i 1: Target INR in Various Clinical Settings

Indication Target INR Duration Comment
Mechanical Valve replacement
Aortic
AVR As per ACC/AHA 2.0-3.0 naan L
AVR -Caged Ball vi7a As per ACC/AHA 25-35 naan L
AVR with High Risk **
Mitral
MVR ‘ As per ACC/AHA ‘ 25-35 ‘ naan L
Tricuspid Valve
TVR ‘ As per ACC/AHA ‘ 25-35 ‘ naan L
Bioprosthetic Valve Replacement
AVR, MVR, TVR with or As per ACC/AHA 2.0-3.0 3 1hau
without high risk**
Mitral valve repair with ring annuloplasty
MV annuloplasty As per ACC/AHA 2.0-3.0 3 1hau
Atrial Fibrillation
AFib with CHADS," > 1 2.0-3.0 Long Term
AFib with CHADS," 22 2.0-3.0 Long Term
AFib riewin Cardioversion (> 48 hr) 2.0-3.0 3 &land
AFib wi Cardioversion (in NSR) 2.0-3.0 4 flpk
Cardioembolic Stroke or Intracardiac Thrombus or Deep Vein Thrombosis or Pulmonary Embolism
Cardioembolic Stroke 2.0-3.0 naan L
Intracardiac Thrombus 2.0-3.0 3 1hau -
Aaan
DVT 2.0-3.0 6 1AL
PE 2.0-3.0 6 1hau
First Systemic embolism 2.5-3.5 THEN 11 THEN
2.0-3.0
Aaan
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Valvular Heart Diseases

Rheumatic Mitral Valve with AF, Hx of Systemic emboli or LA 2.0-3.0 naan
>55cm
Mobile atheroma or aortic plaque >4 mm 2.0-3.0 naanly

**High Risk: 1. Atrial fibrillation, 2.left ventricular dysfunction, 3. Previous thromboembolism,

4.Hypercoagulable condition.
'CHADS, Score

Prior Stroke or TIA or systemic emboli
aIgNINNIvFawiniy 75 T
Hypertension

Diabetes

Heart Failure or Impaired LV systolic function

Il. Warfarin Dosing Adjustment

l. First Time (Initiation of Warfarin):

1. WHEN Warfarin AMamn919 A 2

2 AZLUY
1 AZILUY
1 AZLLUY
1 AZLUY

1 AZLLUY

2. uar AnANNA INR 8nASS 71 6-7 JUna9anBuen dose kN wazil5uenmu protocol LAZAMTNN

73

1 v 1
3. n19Bu Warfarin afsusnanaliisaniu Heparin lunsdifilaeifiaanis bridging S9maslif overlap

Warfarin fiU heparin Uszann 4-5 51 e ldisziu INR ) target range wdaatnatiaafnsaiu 2

Fu amnsanegan s heparin 161

A15197 2 ANSRAAINIS BAkAzUSUAUIAEN Warfarin URIAINLSNENASIWTN

Warfarin (5 mg)

- flegeangiin 60 T

- filhailsasunanalsn

13

1
e

- 9i7laanas 1iTe Heart Failure

v = o 1 o ' o %
- Hilefilyuinterlnguinisudsien i Sutlszniuansléidas

Hrauldan@su BMI Andnaust 3261 Albumin lsiaaman

UnenRn1snneuressiu fuls visad severe TR

UN INR AWML
Low Risk 5mg
TN High Risk 1.5-2.5 mg
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a &
Hnnnnsass

o AW v = = £ a < .
fulaedlfFuendeaslonaiingnazesen Warfarin Tagianng

Amiodarone

filaerl8Fuen Anti-platelet L Aspirin Plavix $asisiagl

gulaelsFunissinnelunan 6 dlani

Target INR 2.5-3.5

A19197 4: m519MsUSUEN Warfarin Wie target INR 2.5-3.5

INR

A1 INR AFINaY
w1 lesu
¢l Warfarin dose

WINNLASIY

Adjustment

<20

Wenaunahng1@n 1 dose
v ] v
A ntiilfurn AN N NIWAN Weekly dose Usznnns 10-20%

('see WarfC protocol 04) Wazmz2afAARNN INR G171 7 Suudsanndfuifinen

20-24

<3.0

USUARALNLNNTUANN Weekly dose 132110 10 % (see Table 2.3) LAZATIA

AARIN INR G791 7 Sundaanil5usiinen

UTMNTENUUIALAN

'
= o

UAYAIIRFAARIN INR 471 7 F1

2.5-35

13T UVUIALAN LAZATIRAAAIN INR D9 6-8 dmnf

3.6-4.0

ueAen 194 (1 dose) ANNHUAATUIALINAIAN Weekly dose 10-20%

('see WarfC protocol 03) Aam1a INR G171 7 AumasanilFuiiisen

>4.0

ueIAen 354 (1 dose) ¥TANINAIUATRATUIALNAIATN Weekly dose 10-20%
uelnE

(see WarfC protocol 03) AARIN INR 117 Aundsaintiuiingn

>5.0

waswwngdginendes uaz UJRRM Protocol for Managing Bleeding and

Excessive Anticoagulation

Target INR 2.0-3.0

A19197 5: A519MsU§uEn Warfarin 1iia target INR 2.0-3.0

INR A1 INR Asanauntil Adjustment
Wia lasuen Warfarin
dose WINAUASIE
<11 ﬁmaﬁmwm (Consider reinitiating)

Antiulfurunaan iNIuAN Weekly dose Usznnns 10-20%
('see WarfC protocol 04) WazA3aAARNN INR G171 7 Suudsanndiuifin

£

<2.5

UFuaunneiiNIuan Weekly dose Uszanne 10% (see WarfC protocol
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04) WAZATAFARNH INR G197 7 SunadanUFuinen

1.1-1.9
>25 LFVNTENUAUIALAN
uazAARARIE INR 5771 7 Fu
2.0-3.0 1ML AUALAN
3.1-3.9 ARUUINENAIAN Weekly dose 1szunns 20%
(see WarfC protocol 03) Amsna INR 7 7 Sumdsannfudfiaen
4.0-5.0 “eIAEN 2 dose UTANINNINUATARTUIALNAIAIN Weekly dose 20%
( see WarfC protocol 03) AN INR 9171 7 Sundsannufudfiaen
>5 LLfﬁ'@LLWﬂﬁQ’Lﬁﬂfa“ﬁ'm uaz UIiRRN Protocol for Managing Bleeding
and Excessive Anticoagulation

I. Decreasing and Increasing protocol :

2.3.1 Decreasing Protocol: See WarfC protocol 03

2.3.2 Increasing Protocol: See WarfC protocol 04

I11. Follow-Up Guidelines:

l. Follow-up Timing

A1599 6:  ulaineannnlunisiaaingdilas

Conditions Follow Up

Adjust Dose (Initiating dose, first time Warfarin) 1 week and

Weekly until INR in target range X

consecutive 2 F/Us then 4-6 weeks

Achieved Target Stable INR 4-6 weeks
Unstable INR 1 week
Addition and delete drugs which interact with Warfarin 1 week and

Weekly until INR in target range X

consecutive 2 F/Us then 4-6 weeks

INR > 5.0

Per protocol Managing Bleeding and

Excessive Anticoagulation

. Follow-up Laboratories

A1599 7 ulainemsianzsidaniagiliann@naia a4 Warfarin Clinic

Lab Frequency
INR Every Visit
Hct/Hb g 3 months
Hct/Hb when evidence of bleeding
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IV. Patient Monitoring :

1. Compliance with (and confirmation of) recommended dose

Number of doses missed 1182s&1AYA LN

Medications” Aifisiuazanliugaadtlanifsinusn

Over the counter medications started or discontinued since last visit

Herbal products started or discontinued since last visit

Diet changes since last visit

N o A~ D

Change in exercise routine

@

Recent acute illnesses
Recent use of alcohol

10. Recent bruising or bleeding problems

- Minor bleeds (blood in urine, stool, bleeding gums, repeated nosebleeds, etc - The patient will be

instructed to hold doses until bleeding resolves. Questionable cases will be referred to the outpatient

physician.

- Major bleeds- The patient will be referred to the outpatient physician.

M990 8: AT ILAAENLATRIWIFTINNANLSEAUEN Warfarin

N3 (INCREASE)

anOVNa (DECRESE)

Anti-neoplastics:
- Etoposide

- Gemcitabine

Aprepitant
Cabamazepine

Cholestyramine

- Fenofibrate (Tricor, Lofibra)

- Gemfibrozil (Lopid)

- Ifofamide Cyclosporine
Celecoxib and COX Il Nafcillin
Disulfram Nevirapine
Doxycycline Phenobarbital
Fibric acid: Phenobarbital

phenytoin — biphasic, chronic use
may

Decrease INR

Fluoroquinolones:
- Ciprofloxacin
- Levofloxacin (Non-formulary)

- Moxifloxacin

Rifamycin derivatives:
- Rifabutin
- Rifampin

- Rifaximin (non-formulary)
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Isoniazid (> 600 mg/day)

Ritonovir (Norvir, Kaletra)

Macrolides:
- Azithromycin
- Clarithromycin

- Erythromycin

Sucralfate

Phenytoin-biphasic effect, may initially ? INR

N3 (INCREASE)

anONa (DECRESE)

Propafenone

Saquinavir

Simvastatin

Tetracycline
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=
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V. Patient Education:
Patient education on initial visit will include the following:

1. Drug interaction screening with patient’s current drug regimen.

2. Herb interaction screening with herbals the patient may be taking.
3. Dietary considerations.

Importance of maintaining anticoagulation.

Signs of Excessive anticoagulation.

Importance of compliance and follow-up monitoring.

A S S

Written information about herbal interactions, OTC interactions, dietary Vitamin K content, and

Warfarin information will be given to the patient.
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8. Importance of medical alert identification.

Follow up education will be conducted on subsequent visits as follows:

1. The patient will be questioned about signs of bruising and/or bleeding. The patient will be

offered repeat education to reinforce previous education.

2. Questions will be answered regarding anticoagulation therapy.

3. Importance of compliance and follow-up will be reinforced.

4. Screening for new or discontinued drugs, over the counter products, and herbs will be

performed.

VI. Managing Bleeding and Excessive Anticoagulation

1
a

TR RAem13797 9 aeinamTansn

=i aam o a ' adg @ A
M990 9: Eﬂ'i’lx‘il.l.ﬁﬂ\‘iLLu’WI’Naluﬂ’l'iﬂgJ‘UﬂLN‘aﬂﬁ INR gx‘ll.ﬂuﬂ’]ﬂﬂﬁl"ﬂ\‘i’ﬂ’WLﬂu’ﬂuﬁli’]ﬂﬁl’ﬂgﬂ’)ﬂ

INR

Guidelines/Policy

4.0-4.9

n1aday/ Uszilunag bleeding 189ada9d1enig Usziluannisiinfsee
(headache) 1l3z1iun10z@n (anemia) IneiN13mIIA9NEILAZLTZLRLAN
Hematocrit Wae Hemoglobin

ANTUIAENANVTENEAEN Warfarin 1 D9 2 doses

AARNuATIaA INR Uaetuannid (1’7; 3-5 31 YAIAAL)

(3181 Warfarin 2141051°] (1.5-2.5 mg) e e INR anasag luinout target INR

5.0-8.9

uwdaunndmEnunlszdrlassnisynas

naday/ Usziiunaz bleeding 189ada9d19nie Usziluannisiindsse
(headache) 1l9z1iun10z@a (anemia) IneN13mIIA9NEILAZLTLLRLAN
Hematocrit Wae Hemoglobin

Fufihawaulsanenuianinasded bleeding 1098389z aNBMTRANTWEINNS
frlaeAeulag

natifilaelailiuaulsanenuna uuzilidsnaning bleeding uazwinwud
87119 81NNTUARNNTRY bleeding TELae T Tsenenunaium

(A

diuenaenglaaenamiiesianl (wandifudlfiming)

1. dilaalafl Bleeding:
1.1 vgaen Warfarin 2-3 doses f139a INR 91 24-72 3. (10 A1 INR g
5.0 1A% INR d1dszane 24 . vn ANINR 1 1ng 9.0 Tfiane 41

1A 72 1)
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1.2 %10 INR lu3sz#L target range A4iFN warfarin ‘mmmm"ﬂj (< 5mg/day)

1.3 AARNNTZAL INR agtaaddadaz 1-2 A%

giloeids High risk of bleeding§ whiludl Bleeding w5a ilaeal non-life

threatening bleeding (A1W14144 noncompressible g Gl Tract #5a

continued bleeding):
. = L a o =<

2.1 nemen Warfarin 1 dose waziiga linmNY K fullsenu 1 09 2.5
NaAn3u (Usuifiu risk benefit uazseuunneinsn asuauiala
filaenafenenlimniiu K)

2.2 7199 INR G1018l1 24-72 a3, (M0 INR €lagaannnsniansnin b
FULsEN11ARINY K 1IWNEN 1 049 2 Aaan5 (Usziliu risk benefit Loy
euunngghdmasuauinlagiaennaiinenliiniu K))

2.3 9170 INR luszau target range 9031 Warfarin muﬁm[ﬁﬁ“] (< 5mg/day)

2.4 ApRNgzAU INR atnstiaedlndas 1-2 A%

Hilaeisimenis Urgent surgery whiladl bleeding:

. A 2 a o =

3.1 ngAen Warfarin 1 doses uazyzaWinmau K fudszniu2.5 095
a a o a \ . cY 1 o = X o
Haandn (Usziliu risk benefit karaeuunnernfnlasuauinla
filaenAfnaulimnty K)

3.2 m39399A INR 9101811 6-24 Falug 1A INR £aA9ge @19WaNTain
Wsudsznudmiu K Wuan 109 2 Radniu (Usvilu risk benefit uay

Y 1 s tﬂl z o L :l/ 1 L a
e AR asuauinlagUsennaenewlidnEu K)

3.3 4N INR Tusza target range 393N Warfarin muﬁmlﬁﬂ (< 5mg/day)

3.4 FAMNIZAL INR agetiaadianiias 1-2 A%

q Life threatening Bleeding : aqlun intracranial hemorrhage

4.1 5ulBueulsanenuna

4.2 wyaen Warfarin 1 doses uazliamiu K futlszniu 2.5 1 5 Ha@niu

(tlszifin risk benefit uazae LU Anaauauialagaennais

AUl K)

v '
°

4.3 »3999pA" INR G01el1 6-24 F2Tag 1nAT INR €9A949 B1aNangaun
WFudszmudmniu K Wadn 1 09 2 Raansu
4.4 Nansaunlsi FFP (20 ml/kg) 198 Prothrombin concentrate

4.5 yseslsainnlhiaenasnwazii by

gainiu 9.0

1 e v

wANNEERIAIHL23ET Warfarin (Referring MD) 9inA53 i liiunnel
Uszaruanulunisuanisangiuna

sugihauaulsanenunannsa
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1.

2.

3.

wasunnelszanlasanis
nraday/ Usziiuni1ng bleeding 2898389231908 Usziluannisiindsse
(headache) 1lsz1iun10z@n (anemia) IneN13mIIa19NEILAZ 192 R1AN
Hematocrit oy
Hemoglobin
151en Warfarin &4l
laifliaanaan
O wgAen Warfarin wazlidnndin K Sutssniu 2.5 0a 5 fadniw
(tlsz1iiu risk benefit LL@zﬁmwuLmefzmﬁmLﬂ?ﬁlﬂu%uﬁﬂ@éﬂaﬁnﬂ
AfariauliAmnay K) m39a9mAn INR gnnnelu 24 dalue WAAL K
St lsennsafiasn sl
\@anaanuuL Non-life threatening
O wepn Warfarin uaz 1l K Fuilseniu 2.5 09 5 Haaniu (sziiiu
risk benefit memmmuwmﬁzmﬁmLﬂ?ﬂlﬂu%%uﬁffhéﬂfmnﬂﬂg\aﬁ@ﬂﬁ
AmdK K) R99adnAn INR fnnelu 24 Falue WARNTY K Futlssnu
Lﬁuu’mﬁ’uﬂuumﬁmimﬂﬁ Fresh Frozen Plasma %38 recombinant
factor 7a 78 Prothrombin Complex Concentrate
lunsel serious bleeding vi78 life threatening bleeding :
O ugAL Warfarin waz 10Hman3u K 10 Haan3H 1V slowly (Uszidiu risk
benefit LL@%?W?_NTLALLWVIET:EJ’]@/@Lﬂa;ﬂuguﬁﬁlﬂéﬂ')ﬂﬂﬂﬂ%ﬂﬁﬂulﬁ
AM8U K) #99990A7 INR ey 24 Falug
O uazl¥ Fresh Frozen Plasma %78 recombinant factor 7a %7@
Prothrombin Complex Concentrate

AARINATIAAT INR ﬁﬂLﬁ@QLL@%ﬁNWﬂ%uLL@%G‘Nﬂ’] Warfarin ﬂu?ﬂﬁi’]‘](1.5-2.5

mg) WaA" INR anasalunaed target range

ﬁﬂiwﬁ 10: Risk factor for bleeding

Age:

- gaangiu 65 Tawly

Cardiac:

- Recent myocardial infarction (M)
- Cardiac arrhythmia (Atrial fibrillation: AF)
- Severe hypertension (diastolic blood pressure > 100 mmHg, systolic

blood pressure > 180 mmHg)

Gastrointestinal:

- Active peptic ulcer disease
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- History of gastrointestinal bleeding

- Hepatic insufficiency

Hematologic/ Oncologic: - Anemia, thrombocytopenia, platelet dysfunction, coagulation defect
- Malignancy
Neurologic: - History of stroke

- Dementia, Cognitive or psychological impairment

Medication: - Use of other medications such as non-steroidal anti-inflammatory drugs

(NSAIDS), or “natural remedies” that interfere with haemostasis

Nutrition: - Poor nutritional status
- low body weight, low BMI (19 kg/m2)

- low Albumin level

Other: - Recent trauma or surgery
- Excessive alcohol intake
- Intramuscular injection, potential bleeding sites (lumbar puncture, biopsy

site, intra arterial puncture)

VII. Perioperative Management
1. lunsaigilaa on 1 Aspirin, Plavix, Ticlopidine TivinuninagdagilaanauliliFnuunnd

sednmagilae wsa Lwaéé’dqé’ﬂQﬂm%'nmrfi'ﬂﬁ Warfarin Clinic
2. wngilag on 81 Warfarin ag1aifigs f1x15a linisauala s Warfarin Clinic 7731 protocol
Al
For MD only
A. Risk Stratification: High

Bridging with therapeutic dose LMWH or IV unfractionated Heparin (UFH)

Recommended; LMWH suggested over UFH

1. Any mechanical or bioprosthetic mitral valve prosthesis

. Aortic caged-ball or tilting disc valve prosthesis

. Prosthetic valve with CVA or TIA within 6 months

. Atrial Fibrillation with CHADS score 5 or 6 (CHF, HTN, Age>75, Diabetes Mellitus, Stroke)
. Atrial Fibrillation & CVA or TIA within 3 months

. Atrial Fibrillation & rheumatic valvular heart disease

~N OO o0 b~ W N

. Venous thromboembolism (VTE) within 3 months

o

. VTE with severe thrombophelia
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B. Risk Stratification: Moderate

Bridging with therapeutic or low dose LMWH, or IV UFH recommended, therapeutic dose LMWH
suggested

1. Bileaflet aortic valve prosthesis and one of the following:
a. Atrial Fibrillation

b. Prior stroke or TIA

c. HTN

d. Diabetes Mellitus

e. CHF

f. Age > 75

2. Atrial Fibrillation with CHADS score of 3-4

3. VTE within 3-12 months

4. VTE with nonsevere thrombophilic conditions

5. Recurrent VTE

6. VTE with active cancer

C. Risk Stratification: Low
Recommend low dose LMWH or no bridging
1. Bileaflet Aortic valve prosthesis without Atrial fib and no other risk factors for stroke risk

2. Atrial Fibrillation with CHADS score 0-2, no prior stroke or TIA

D. Schedule of bridging therapies
1. Stop Warfarin 5 days before surgery.
. Monitor INR closely pre-and post-procedure to time bridging therapy.

. Begin LMWH or UFH when INR falls < 2.0.

. Administer last dose of LMWH 24 hours before surgery, last dose can be reduced =50%.

2
3
4. If the INR remains elevated (>1.5) 1-2 days before surgery, administer Vitamin K 1-2 mg PO.
5
6. Stop UFH 4 hours before surgery.

7

. Resume Warfarin 12-24 hours after surgery and when there is adequate hemostasis.

oo

. For low bleeding risk surgery, resume LMWH/ UFH after 24 hours, when hemostasis is secured and
continue until INR is at least 2.0.

9. For major or high bleeding risk surgery, delay the resumption of therapeutic-dose

LMWH/UFH for 48-72 hours, or give low-dose LMWH/UFH, considering bleeding risk and

adequacy of postoperative hemostasis for each patient individually.



E. Dosing of LMWH: Enoxaparin

1. Therapeutic: 1.0 mg/kg BID or 1.5 mg/ kg daily

a. Severe renal impairment (creatinine clearance < 30) 1 mg/kg daily

2. Low Risk: 30 mg SC BID; Prophylactic dose: 0.5 mg/kg SC bid

3. For patients receiving once daily therapeutic dose LMWH, the last dose 24 hours before
surgery should be half the daily dose instead of the entire daily dose.

4. Anti Xa Monitoring can be considered in high risk bleeding, extreme body weight, severe renal

insufficiency (creatinine clearance < 30).

F. Minor dental procedures (fillings, crowns, bridges, root canal, cleaning, scaling, and polishing):

continue Warfarin and Aspirin

G. Minor dermatologic procedures: continue Warfarin and Aspirin

H. Cataract removal: continue Warfarin and Aspirin

l. A998 NATEAINNG bleeding Risk f115U procedure Prostate Surgery, Pacemaker Implant, Lag

Polypectomy or polyp intervention

J. Interruption of Antiplatelet therapy (Aspirin or Clopidogrel)

1. In patients with drug-eluting coronary stents who require surgery within 12 months of stent
placement, recommend continuing Aspirin and Clopidogrel.

2. In patients with bare-metal coronary stents who require surgery within 6 weeks of stent
placement, recommend continuing Aspirin and Clopidogrel.

3. For patients with a coronary stent who have interruption of antiplatelet therapy before
surgery, suggest no routine bridging with LMWH, UFH, direct thrombin inhibitors, or

[Ib/llla inhibitors.

4. For patients not at high risk for cardiac events, stop Aspirin or Clopidogrel 7-10 days before
surgery; resume 24 hours after surgery when hemostasis is adequate.

5. For patients at high risk for cardiac events, scheduled for noncardiac surgery, continue
Aspirin, stop Clopidogrel 5-10 days prior to surgery.

6. In patients scheduled for CABG, continue Aspirin, or if interrupted, restart within 6-48 hoursafter

CABG. Stop Clopidogrel 5-10 days before surgery.
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VIIl. When to Consult Physicians
Coordinator 23 Usneunneilszanlazanis visa Referral Physician nseisalylil

A P A Ao
. Weldwdla vizefiAnu
. \Nagilaefiaanen anticoagulation et Procedure
[l Bridging

V. Bleeding %38 INR > 5
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