s Sy pole olELINS soke Ciud gac o LaSIUS dlcaus 55

P95 9 8 (lylow )0 (S wb gl lrg,ls 4 (19,10 Cwoglie 2T Sl

£9° Caond
o385l

&lp it U155 S egil Loy ol jo a8 ail oo SR (slajegial 5 Saly (bogline 5 (S5 slinilas Sy o8l
LK el Tl il o Shas 5 Colas b o )51s o s (S5d 0o
solinl sla 9351 a8 sl (6,385 .S o Wl 1 095 solinil ws cools (Vitamin K epoxide reductase) VKOR
Sl 3l Slaxil (5728 5l 65l )0 (sage G g 0092 Sl s Seelais a5 2,8 ,C (gla (g 5 )+ A VY
S 32,5 09,5 0 >l 8 A (aliyg b (ol e )0 (68 Pl 90)l8 51l K sliyg 44 5l (s al I8

gy cnl 3l g eols Wigm K psling b aily (sla 9356 jo ol Ssligls ogase sloasly 4 |, -Carboxylation)
5 WS ee N Bl LS55 098 Ko sl diies S35 09,5 o syl 355 45 wed SialiglS 055 slauly
LK Grsliyg a4 aly (gl sxS16 wigey (Sl g (GLA (lage) 05 g0 (ite 5,L 5 (sl sl Saligls” axly o azeiiiyo
il gz dsg ol ilsisn il,3 olisil gy 4o 1, (CA/PhOSPHONIPIL) s’ (150 b (sl sind gbas oSS
Owoling 93,5 (oo Sl )8 8 93 Slha i 323 2 (598 Sla )5S gednS 2,5 j0 PUST azslin 5 0092 5502 (155
Db o aslsl 4 > 5 00l Lzl VIKOR (5T Lasgs 0,lg0 a5 0y o 50 00 sanS JS& 4y (yguadbnS 30,5 0l 8 0 K

4 dily (505356 (ygmdlnS 52,8 5l o a1 U 50 K paliyg bzt § VIKOR 0351 51 canibas b 052,815 590



Non-functional Functional
prozymogens zygomens

v-glutamyl
carboxylase

OH 0
CH, CH,
reduced Vitamin K Vitamin K oxidized Vitamin K 0
cycle
R R
OH (o]

(VKORC1)
vitamin K~ NADH

reductase

NAD

"’
-

CPYs 1A1,

1A2,3V| R-warfarin | | S-warfarin |\CYP209
6-OH, 8-OH and 7-OH-warfarin
10-OH warfarin -

e il oo K eslig 4 4l (G802 (sla iy ) olimil oaiiS oeass (lograig 5 )+ 50 Y (Y (solinil slo 256
2 b Gyl S5 50 SliglS acnl sl VA BT 4y JeaS90)5 09,8 S5 a3l 4 aiejl o w57 (sl 45 pggie
ool a5 atle GLA ol oo as (Saolislf dnsl (laaly ¢y pmadlonS 52, A T3 it ool sl
Bl gl (sl shnnd ks LCa”" O Gk 3B ojlaee ;0B 1) LaygiS g Conl (dio 5515 95 (hlo dsl Sealigls
Ol 5SS 0uds Ll 0 j5m K sliyg 50505 (o0 S j90 (g8 DS 52,5 @351 Lo (gl 5257 (25STy iS85
Sz 50 5 Lol o)lgs (605 5150, w3l bagi 45 Wl g 50 (Sl b oadianST 08 4 K sling anl 3 ol o ol e
5005 GySolr K (el 4 il (sloygas ol T8 5T K aling 0)bgo sl o J55 L 8,15 0,25 o0 )8
S o0 335 15 09 oolinl gla S

il olisl () e g g ey Galel sl (PT ) ng g (o i L ()85 (S5 ao il
byl oy ol 51 asyls S8 e cul 13 (Ve g YK ey 4y anly ;eS8 F 51 50051 s oSyl a4z gi b g w8 oo
PUY) Seigdom pospd rolisS cle [V )55 s sy 00,5 ool 0285 (S 0o IS o)l Cz el
Sl S 1, el FAYY  jae aes LY iSle g el YA BYF jacomi b e iS5l 5 08 ga sl 51 (el
oasie oy £33 5, 7 B E 5l ey oslindl wd SS9 g 4 e sl )B)ly JolS S, ol S e
Al e ¥ 5T g 3131 2 olays 5,5 PT ol adyl i ¥l e



Pemreant activity
(=]
i

" Prothrombin
X

. IX
E—a—ua
T 1 T T T
1 2 3 4 5

Nava nf warkann tharame

Sl Jg 0gb o0 Yok PT u‘l'e.L")‘]s WS o Bl TB dga g celn £l Vo [eiS B mdaw o B)ls Loy £4,5 L
Odgl 005 oo 5ol widl als K ey ainly sloy g5 plos a7 loys £955 51 59, 8 BT 5l G o))l JulS
Sy Slg> g0 Jlas a5 Sley U ogd o 1,55 allygy Q—I 3l 098 o0 plawl loyo 5l s el YT sg0> PT &.IA}T

dol> G gl el Giolosl 0,5 S a5ls ploye (LL G aan VY BY e o o] 519 0l Sy b o e

Wb oo dalsl dgaal s 4 leyd (6520 gDl 1od g (e AKw 3l 6T el g ole £ U Loy jgung )

oy 5l (S sl 50 o (59yl0 Ko 5 A5 oo Sl K (i b cncdsSTST 5k 11 055 (solimilas I3 065
9 Sl (yommdlyd 5l (30 Jgaolseg 5 slmossdy 5l 65T ol 35 5 (Bgse S 4 watens (lilo 50 Jmelgneg 5
Bl 0,8 8 aisl sge alS 55 g o8 Sl o GJWT Sein ;o 5Bl adl oo CB jo caias a0

Congestive

Myocardial Heart
Infarction Failure

Thrombo-
embolic
b Stroke
Warfarin
Pulmonary
Embolism

Deep Vein

Thrombosis
Atrial

Fibrillation

O‘l)l'é)‘ﬁ oo)';.mf sl Q).g)ls



Oloyd hnd 0diS (Sinfa (039 9 0 i Wb (eS8 g 009y atd S A atanly ()1l goliail s B ]
Al oo ooage lhlows crm 50 1y ) Bls S lesd 100 5l s (5 B)ls e gelie 9 Codlad caisST ST sloy ok
85l edolia LCYP2CY (5T 5 00,5 Jlael 1) 045 oolamslas ol 5IVKORCL o5 oyols 13 Baa b oy ,)lé)lg
sCYPIAZ low il bhug TR 09501 s CYP2CY 5l lawgs (0 )l8)lg S pagnl  aiS o ouaS |y (29,00 o

5 CYP2C9 (45 10 1 b g0 a5 (SNPS) (05585 55 munnsd y90, b dw g oo 558 s 5l 9 05 ulie CYP3A4

kol s Jloy aiss Qb oo 2,509 5590 ot 40 soudS Sl gl vas o &, VKORCL 5 0 S

LA B D9b oo 6 1T Ce #Y g %2 alis b 500 slagmad oo b 9 %l ailizs L1, CYP2CY o, 31 (Wild type)
Egmio Sy &yl lyo e g #3/#3 L #l/%3 L #l/s) osle |, SNP ) Gilises glopcd g0 b 5l T 90 wlgs o
Al GlaSy iz glacaner g Lol% 50 lapandyge s

CYP2C9 VKORCI -1639G>4
Alleles N Frequency (%) Alleles N Frequency (%)
CYP2C9*] 208 93.7 VKORCI G 206 92.8
CYP2C9*2 9 4.1 VKORCI 4 16 07.2
CYP2C9*3 5 2.2
Genotype
CYP2C9 1/1 98 88.3 VKORC! GG 98 88.3
CYP2C9 % 8 7.2 VKORCI AG 10 9.0
CYP2C9 1/3 4 3.6 VKORC1 AA 3 2.7
CYP2C9 2/3 1 0.9
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CYP2C9*1-wild-type genotype
CYP2C9*2
— metabolism rate ~50-70% of wild-type

CYP2C9*3

— Metabolism rate ~5-10% of wild-type

Patients with CYP2C9*2 or CYP2C9*3
variants require lower warfarin maintenance
doses and have higher risk of bleeding during
initiation of therapy




VKORCa Lower Long p‘lasma Increased risk
variant activity of retention of of severe
drug target drug bleeding

Intermediate Long plasma Increased risk
or poor retention of of severe
metabolism drug bleeding
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Three polymorphic variants of VKORCi
* Non-A,Non-A : wild type - Requiring more warfarin dose
* Non-A/A : Heterozygous — Requiring 25% dose reduction
* A/A : Homozygous - Requiring 50% dose reduction
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INHIBITION OF WARFARIN EFFECT

Antiinfectives Griseofulvin
Nafcillin
Ribavirin
Rifampin

Cardiovascular drugs ~ Cholestyramine

Analgesics, Mesalamine

antiinflammatories,
and immunologics

CNS drugs Barbiturates
Carbamazepine
Gl drugs and foods High vitamin K-content

foods/enteral feeds
Avocado (large amounts)
Herbal supplements
Other drugs Mercaptopurine
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Highly Probable

POTENTIATION OF WARFARIN EFFECT

Antiinfectives Ciprofloxacin
Cotrimoxazole
Erythromycin
Fluconazole
Isoniazid (600 mg daily)
Metronidazole
Miconazole oral gel
Miconazole vaginal

suppositories

Voriconazole
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Cardiovascular drugs

Analgesics,
antiinflammatories,
and immunologics
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CNS drugs

Gl drugs and foods

Herbal supplements

Other drugs

Amicdarone

Clofibrate

Diltiazem

Fenofibrate

Propafenone

Sultinpyrazone (biphasic
with later inhibition)

Phenylbutazone

Piroxicam
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Alcohol (if concomitant liver
disease)

Citalopram

Entacapone Sertraline

Cimetidine

Fish oil

Mango
Omeprazole
Boldo-fenugreek
Quilinggao

Anabolic steroids
Zileuton



Dietary Supplement

Echinacea
Ginseng

Ginkgo biloba

Garlic

Glucosamine

Effects on Coagulation

None reported

Possible antiplatelet activity

May increase or decrease INR
when taken with warfarin

Possible antiplatelet activity

May increase risk of bleeding
when taken with warfarin

Possible antiplatelet activity

May increase INR when taken with
warfarin

When taken alone, no reported
effects on coagulation

When combined with chondroitin,
may increase INR when taken

St. John's wort

Peppermint

Fish oils/omega-3 fatty acids

Ginger

Soy

May cause irregular menstrual
bleeding when taken with oral
contraceptives

May decrease INR when taken
with warfarin

None reported

Possible antiplatelet activity

May increase INR when taken with
warfarin

Possible antiplatelet activity

May increase INR when taken with
warfarin

Possible antiplatelet activity

May decrease INR when taken
with warfarin

with warfarin

INR, International normalized ratio.
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Reagent A: ISI = 1.24, mean normal = 12.6 sec

PT = 22 sec
1.24 INTERNATIONAL NORMALISED RATIO (INR)

INR =(222) =20

12.6 : INR =[[PT,] ] -

PT,

Reagent B: ISI = 2.46, mean normal = 12.2 sec [ Ref]
PT = 16.2 sec PT,;— prothrombin time of patient

16.2 £46 PTges— prothrombin time of normal pooled sample
INR = ( 122) =20

ISI — International Sensitivity Index
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EFFECTS OF DIFFERENT THROMBOPLASTINS
ON THE PROTIME AND INR

Thromboplastin  ISI Patient’sPT Mean PTRatio INR

Normal PT
A 1.02 29.7 1241 245 25
B 1.35 238 121 1.97 25
(H 1.57 25 125 1.80 25
D 2.08 18.0 11.6 1.55 25
E 2.08 194 125 1.55 25
F 240 16.2 11.0 147 25
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