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Influence of HerbalMedicine Coadministration
on the INR in Stroke Patients Taking Warfarin
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Objectives : Warfarin is a representative anticoagulant, and it has been the preferred drug for treating thromboembolic
diseases and preventing ischemic stroke. It should be administered in a delicate manner, because combined therapy with other
drugs could affect the INR (International Normalized Ratio), thus bleeding tendency might occur. Interaction with herbal
medicines still remains controversial. We aimed to examine the effect of herbal medicine on INR in patients being treated with
warfarin We aimed to examine the effect of herbal medicine on INR in the patients being treated with warfarin,

Methods : We enrolled subjects being treated with a combined therapy of warfarin and herbal medicine from 1 October,
2002 to 20 November, 2003 at the Department of Cardiovascular & Neurologic Diseases (Stroke Center), Hospital of Oriental
Medicine, Kyung Hee Medical Center. INR was monitored per 1 to 2 weeks and the significance of change was examined by
Wilcoxon signed rank test or repeated measure analysis

Results : Eighty-three subjects were included in the final analysis. As a whole, their INR was not significantly changed.
There were only 9 cases in which INR changed more than 1.0; 7 showed increasing tendency, and 2 showed decreasing
tendency of INR. Among the 9 cases, only 5 were suspected to have a relation to herbal medicine.

Conclusions : We suggest that there was no strong evidence that herbal medicine has an influence on INR, but there is a
need to perform further evaluation on larger samples to reach a concrete conclusion.
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Table 1. Baseline Characteristics (n=83)

Characteristics Frequency  Percent, %
Female 40 482
Mean age, yr 63.7£10.0
(years-range) (44-85)
Type of infarction, n
(TACUPACVLACIPOCI*) 23/34/6/20 21.7/41.0/7.2/24.1
Mean observation period, days 17599
Hypertension 50 60.2
Comorbidity  Diabetes Mellitus 24 289
Dyslipidemia 27 325
Atrial fibrillation 19 229
Prosthetic valve 1 1.2
Valvular disease 2 24
Warfarin dose Img 4 48
2mg 65 783
3mg 3 3.6
4mg 1 12
Smg 10 12.0

* : Oxfordshire community stroke project classification
TACI : Total anterior circulation infarction

PACI : Partial anterior circulation infarction

LACI : Lacunar infarction

POCI : Posterior circulation infarction

community stroke project classificationol] wh&} £33}
Qom, B BF 717k 17.549.9Y0|gich 28t
< Zukgl s A9 60.2%, ThE T 2
= A9 289%, TAEZEEL FH3F A= 32.5%,
A & 26He 3Rt 22.9%, BerE B-S Eukel

B2}l = 2.4%, prosthetic valve® 7} #xl= 1.2%0]
Aot Aol 78.3%09)| A warfarin 2mge] AF&-E]¢lC
o, WA 0 2 237+ 1.04mgo] AHEH %I THTable 1).
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23] Z7(Table 2) ¥ 33] 2% (Table 3)ol|A]
PT(Prothrombin time), INR(Internaltional normalized
ratio), Het (hematocrit), Hb (hemoglobin), Platelet
count X 2] W3t= FAA Fofio] §iich aPTT
(activated partial thromboplastin time)2 23] 23] of A
< BAA fode] de Aeg ugort 33 &%
M ool itk
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Table 2. Changes of Laboratory Findings, Two Times
Follow-up (n=83)
Laboratory findings First

Second p

INR(%) 1.37+0.57 1.48+88 0.385
PT(sec) 13.7+281 14.1+3.77 0.433
aPTT 1.3340.38 1.36+0.37 0.037*
Platelet count( X 10*) 27.7+9.81 283+118 0.946
Hemoglobin(g/d¢) 134+1.37 13.3+1.33 0.671
Hematocrit(%) 39.0+4.04 38.7+3.381 0.543

Values are mean = SD, statistically Wilcoxon signed rank test
INR : International normalized ratio

PT : Prothrombin time

aPTT : Activated partial thromboplastin time

*: p<0.05

Table 3. Changes of Laboratory Findings, Three Times
Follow-up (n=46)

Laboratory findings First Second Third p

INR(%) 135+055 138+0.63 139+0.63 0870
PT(sec) 1354273 13.7£3.00 13.7+3.11 0842
aPTT 1324040 130£027 130£031 0575
Platelet count( X 10) 26.5+6.74 27.7+£842 254+528 0.230
Hemoglobin(g/d¢) 136121 133+111 132%+122 0217

Hematocrit(%) 394+351 38.6+3.07 386+377 0528
Values are mean®&SD, statistically Repeated measure

INR : International normalized ratio

PT : Prothrombin time

aPTT : Activated partial thromboplastin time
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Table 4. Decreased INR (2 cases)

INR1 INR2 INR3 Herbal prescription ~ Concomitant medications Warfarin dose Vs $3

Nl 378 142 1.28 HOES Acetyl-L-camnitine HCI Img sheko) o 3F
5
BA I M Levofloxacin (Levofloxacin=}
N2 267 1.40 115 e 31 SN i Sparfloxacin 2mg Sparfloxacin F-oJ
FEF INR 74)

Table 5. Increased INR (7 cases)

INR1 INR2 INR3 Herbal prescription  Concomitant medications Warfarin dose 7VsAd =3
NI 378 6.61 %Hﬁﬂgﬁ?ﬁ Valproic acid Diltiazem Aspirin Smg b‘:}gjk aud 2L

N %7] warfarin dose %A
N2 182 223 3.01 JABRI B 5 IR Vancomycin 2mg  Vancomycin
TR AH
N3 217 378 HhERE Levofloxacin 2mg  Levofloxacin
5 Bl
N4 217 342 286 BT S B AR Digoxin 3mg  &ekel ok
IR Furosemide Aldactone
N5 123 3.06 3.19 (T4 B, Cilnidipine Losartan Fludex Smg  Jreko] o gk
N6 174 328 324 RS I B Aspirin 2mg  Aspirin, ko] &
NT Li5 283 TEEE ‘ Aspirin . mg /.\spirin,Tos.uﬂoxacin
TR Tosufloxacin ghokol oy )

Nobilis Pericarpium), & HE(Glycyrrhizae Radix), 4
E (Zingiberis Rhizoma Recens), &1 (Cyperi
Rhizoma)7} 43 # , A % (Gingseng Radix),
& ?(Astragali Radix), F7ft(Atractylodis Macrocephalae
Rhizoma), 7 Z(Pogostemonis Herba), &% (Jujubae
Fructus), F7%j%(Paeoniae Radix Alba), B/ & &
(Polygoni Multiflori Radix)7} 33}d|, Bk3E(Perillae
Folium), ##%(Cinnamomi Ramulus), A%E(Cinnamomi
Cortex Spissus), 4 E (Pinelliae Rhizoma), £ 2 (Poria),
FBEF(Schizandrae Fructus), fR5%(Aurantii Fructus),
#3F (Asiasari Radix), R Z(Alpiniae Officinari
Rhizoma), B2Z{"(Zizyphi Spinosi Semen), K%
(Saussureae Radix)o] 22}l WHE AlR-E o, Hi
(Aurantii Immaturi Pericarpium), 5%%(Linderae
Radix), B & (Arisaematis Rhizoma), Egk(Morindae
Radix), fL{f(Eucommiae Cortex), [l 4% (Crataegi
Fructus), # % (Hordei Fructus Germinatus), 177%h
(Bambusae Calulis in Taeniam), 718 (Ponciri Fructus),
JIZ(Cindii Rhizoma), & 7ft(Atractyodis Rhizoma), §
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FhMagnoliae Cortex), i1~ (Amomi Semen), ji %
(Massa Medicata Fermentata), 755} % (Leonuri Herba),
AL (Eriobotryae Folium), {5#i(Lycopi Herba), FH 53
(Amomi Tsao-ko Fructus), F1£(Salviae Radix), B
H 5 (Myristicae Semen), E 2{=(Cocicis Semen), 575
(Castaneae Semen), 3 i +(Raphani Semen), Jif &
(Ephedrae Herba), #5f#f(Platycodi Radix), #i&
(Polygalae Radix), KF%(Asparagi Radix), f1 &7ili
(Acori Graminei Rhizoma), FEiE Al(Longanae Arillus),
& #$F(Cuscutae Semen), £~ (Alpiniae Fructus),
AI#E % (Cistanchis Herba), 3% 7R (Nelumbinis Semen),
4B (Ostreae Testa), {@MfF(Acontii Tuber), |1j%E
(Dioscoreae Radix), /& (Alimatis Rhizoma), ¥yt 1
(Lycii Fructus), #&i%(Araliae Cordatae Radix), FfJa,
(Ledebouriellae Radix)-& 13184 AL &5 Qi)

INRo| Zad ASe FHolEs 1HE IFEE
(Corni Fructus), [l|Z%(Dioscoreae Radix), $FF
(Moutan Radicis Cortex), %8 (Alimatis Rhizoma),
% Z (Poria), Ji#kF(Schizandrae Fructus), 2&[]%&
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(Liriopis Tuber), #it & (Rehmanniae Radix Preparata),
%[](Anemarrhenae‘ Rhizoma), & ffi(Phellodendri
Cortex), ¥ifcF(Lycii Fructus), &/ (Araliae Cordatae
Radix), i i(Ledebouriellae Radix)©. 5 A = ojglth.
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A7A W18=s k) warfarin®] 3280l
e o Bt o) AAQ] Adef o), warfarin
I A ALg" Aol DA (Angelica sinensis)©)
INR &7} &3, @ik (Salvia miltiorrhiza)e] PTZ} INR
Z7} B3, bz Allium sativum)©] INR 27} K11, &
&) (Ginkgo biloba)3} warfarin A} 822 glxU] 23
WA B 31, A7 (Zingiber officinale)e] 23 733k 27}
B3, Q14k(Panax ginseng)2] INR 742 B Fo| 9]
o, warfarin#e] 4% 2-8-& Vitamin K f=4 &
%, Coumarin # =4 & 4% 37 oA,
Salicylate =4 378 502 78tz glov o
Ro 78 e A A g,

Tel} AT ole@ A el 4ade
= & Aol o} A2 AMgE e B Ay 3
§ TaH9e wel W4 FPYE TR
% Aoz 23] 38 HA A3, 13] &) 1.37+£0.57 o)
A 23] A 14810882 Hojue HF¢FS BHYm

o
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Qg Be FEEY J3AES domg ¢ 23 A 1.3810.63,33] A 1.39+0.63F Z7l8tE &
% BUHYo] 97ET o]dF HJEHEL do AL HYA (p=0870).
71 FEolE FAER IHH7] v dHels ol FAHLRE T W7t glSE B
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2 AFoA wartarind] $33 Ago] 9P 7] ABoz A S Fore Bgald oleja ke
4 4 Qe 22 Tt #2402 P51 o] WakE Yo 5 Yvt
Table 6. Herb-Warfarin interactions
Herb Potential interaction Evidence Management
L Increased INR, prolonged PT/PTT. Multiple case Contraindicated
Salvia miliiorrhiza decreases elimination of warfarin" reports, animal studies ontraidicate
Angelica sinensis Increased INR" Single case report Caution
Theoretic on antiplatelet Contraindicated at high
Allium sativum Increased INR activity of allicin and doses, unless PT and
anecdotal reports'** INR closely monitored
Contraindicated, unless PT
. . . " ,
Ginkgo biloba Increased INR Single case" report and INR closely monitored
3 15
Panax ginseng Decreased INR Single case report”, Caution

conflicting evidence'®
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Table 7. Warfarin-Drug Interactions

Inhibition of warfarin metabolism

Additive anticoagulant eifect

Alcohol(acute) Allopurinol Cefamandole Cefmetazole
Amiodarone Chloramphenicol Cefoperazone Cefotetan
Chlorpropamide Cimetidine Moxalactam

Ciprofloxacin Co-trimoxazole Other

Disulfiram Erythromycin Danazole Chloral hydrate
Fluconazole Ketoconazole Clofibrate Glucagon
Metronidazole Miconazole Gemfibrozil Lovastatin
Nalidixic acid Norfloxacin Oxalamine Influenza vaccine
Phenylbutazone Propafenone Propranolol Tamoxifen
Increase of clotting factor metabolism Tetracycline

AndrogensThyroid hormones

= o] th(Table 7).

£ A7 Fo g Aoz Qs Hok& A&
okE Zol|A] nicetile, aspirin, ramipril, manidipine,
cilnidipine, losartan, metformin, ghmepiride, voglibose
o] 714 Bstor, o] FEEL Futd n¥Y 4 7
L oldte] W8 Folg 9, antiplatelet agent 2
circulatory agenty= £ 3ol ¥3} glo] fA]3k5th

AFEEA 38 F I HA B B AAA
(angiotension converting enzyme inhibitors), Z¢ 2%
A (calcium antagonists), B €} 2}ghA] (beta-blockers),
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Levofloxacin®] #H§% <7} hypoprothrombotic
response S Bt vt 912w, fluoroquinolones
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Zdeo] .

ProcainamideZ A %] 3 class | antiarrhythmic
agentS < cytochrome 450 system ©. 2 TJA}E o] 421
L ot A5 28-S 7AW, warfarin, theophylline,

tricyclic antidepressants 2 codeineol| 332 Fu}.
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3} class [ antiarrhythmic agent ol 4] amiodarone-&
ol 2] cytochrome 450 enzymeol| 732 & AAA = 2}
g,
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£ go}, HE Fol3 72 phenytion, diazepam,
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Nicardipine, benidipine, manidipine, barnidipine-2
CYP2C9 (S-warfarin 7-hydroxylation)& 732 0.8
o} A 3lv} nicardipine< A 9|3t 1,4-dihydopyridine
calcium antagonists2] human CYP isoforme]] tf gt &
A Ao dgdes Fas gu
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