[HEQIX 2005:38:746-760 7 eiaeis [

T TTY XTAUXIY XFHHUE Ho{E INR HIEA

0||:é1_—|_|.* . 0|'7|<'°|_1** . ZE‘!%EII* . olg_—rl.*** . |7=l7|%**** . O} B ok

Analysis of Factors Affecting Nontherapeutic INRs in
Korean Outpatients with Mechanical Heart Valves

Byung Koo Lee, Ph.D.*, Ju Yeun Lee, M.S.**, Young Mi Jeong, M.S.*
Myung Koo Lee, Ph.D.***, Ki-bong Kim, M.D., Ph.D.****, Hyuk Ahn, M.D., Ph.D.****

Background: Following the implantation of heart valve prostheses, it is important to maintain therapeutic INR to
reduce the risk of thromboembolism. The objectives of this study were to determine the causes of nontherapeutic
INRs, and to identify the factors associated with nonadherences to warfarin therapy in Korean outpatients with pro-
sthetic heart valves managed by a pharmacist-run anticoagulation service (ACS). Material and Method: A retro-
spective chart review was completed for all patients enrolled in the ACS at Seoul National University Hospital from
March, 1997 to September, 2000. The data on 868 patients (5,304 visits) who were at least 6 months post-valve
replacement were included. All possible causes of nontherapeutic INRs were documented for each patient visit. The
association of covariates to noncompliance was investigated by univariate analysis. Result: The reasons for non-
therapeutic INRs were identified as follows: inadequate dosage adjustment (21%), nonadherences to dosing regi-
men (13%), drug/herbal interactions (12%), changes in diet (7%), and indeterminate cause (42%). Younger age,
shorter duration of ACS and longer duration of warfarin therapy were associated with nonadherence. Conclusion:
In this study, nonadherence and interactions between diet and medications were found to be important factors
influencing nontherapeutic INRs. Longer duration of enroliment in the ACS affected the adherence to warfarin the-
rapy positively whereas younger age and longer duration of warfarin therapy affected negatively.

(Korean J Thorac Cardiovasc Surg 2005;38:746-760)
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Table 1. Demographic characteristics of patients

No. of patients (%)

Variable
Total Underanticoagulated Overanticoagulated
No. of patients 868 837 646
Gender
Male 361 (41.6) 346 (41.3) 254 (39.3)
Female 507 (58.4) 491 (58.7) 392 (60.7)
Age (years)
Mean age (yrs) - 50.85 50.78 51.42
<40 165 (19.0) 161 (19.3) 108 (16.7)
41~50 234 (27.0) 226 (27.0) 170 (26.3)
51~60 283 (32.6) 272 (32.5) 226 (35.0)
61~70 162 (18.7) 154 (18.4) 123 (19.0)
>70 ' 23 27 23 (2.08) 19 (3.0
Weight (kg)
Mean ' 58.341+9.50 58.37+9.49 57.71£9.38
Median 57 57 56
Range 36~95 36~95 36~87
Indications for warfarin (overall target range of INR 1.95~3.04)
AVR 201 (23.2) 196 (23.4) 123 (19.0)
MVR 438 (50.4) 420 (50.2) 343 (53.1)
DVR 229 (26.4) 221 (26.4) 180 (27.9)
Years after operation
<1 yr 56 (6.5) 50 (6.0 29 (4.5)
1~ 3 yrs 188 (21.7) 186 (22.2) 162 (25.1)
3~ 5 yms 141 (16.2) 137 (16.4) 106 (16.4)
5~10 yrs 309 (35.6) 295 (35.2) 217 (33.6)
>10 yrs 174 (20.0) 169 (20.2) 132 (20.4)
Duration of ACS
<l yr 34 (3.9 34 4.1 10 (1.6)
1~2 yrs 286 (33.0) 269 (32.7) 144 (22.3)
2~3 yrs 401 (46.2) 388 (46.4) 351 (54.3)
3~4 yrs 147 (16.9) 146 (17.4) 141 (21.8)
Hospitalizations 66 (7.6) 64 (7.6) 52 (8.0

ACS=Anticoagulation service.

deranticoagulated), INRo] X] ¥ 9|2} =2 7.9 (overanti-
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Table 2. Causes of nontherapeutic INRs
No. of patients (%)
Variable :
Total Underanticoagulated Overanticoagulated
Total 5,434 (100.0) 3,427 (100.0) 2,007 (100.0)
Unknown 2,302 (42.4) 1,398 (40.8) 904 (45.1)
Recent dose control 1,162 (21.4) 752 (21.9) 410 (20.4)
Recent dose increase 749 (13.8) 566 (16.5) 183 (9.1)
Excessive dose 413 (7.6) 186 (5.4) 227 (11.3)
Noncompliance 705 (13.0) 608 (17.7) 97 4.8)
Skipping the dose 439 (8.1) 439 (12.8) 0 (0.0
Taking old dose 25 (0.5) 19 (0.6) 6 (0.3)
Self-adjusted dosing 97 (1.8) 69 (2.0) 28 (1.4)
Wrong dose 125 (2.3) 63 (1.8) 62 (3.1)
Taking drug look alike 19 (0.3)- 18 (0.5) 1 (0.0)
Adverse reaction 10 (0.2) 10 (0.3) 0 0.0
Drug interaction 644 (11.8) 306 (8.9) 338 (16.8)
Herb & health foods 234 4.3) 169 (4.9) 65 (3.2)
TS drugs 168 (3.1) 97 (2.8) 71 (3.5)
Other clinic drugs 76 (1.4) 22 (0.7) 54 2.7)
Self medication 166 (3.0) 18 (0.5) 148 (7.4)
Dietary change 370 (6.8) 232 (6.8) 138 (6.9)
Wt loss, decreased vit K inges. 138 (2.5) 0 (0.0) 138 (6.9)
Wt gain, increased vit K inges. 232 (4.3) 232 (6.8) 0 (0.0)
Changes in health status 105 (1.9) 71 2.1) 34 (1.7
Dental care 69 (1.3) 69 (2.0) 0 (0.0)
Concomitant disease 36 (0.6) 2 (0.1) 34 (1.7)
Alcohol use 41 (0.7) 6 (0.2) 35 (1.8)
Confounding factor 80 (1.5) 34 (1.0) 46 (2.3)
Others 15 (0.3) 10 (0.3) 5 (0.2)“

INR=International normalized ratio, TS=Department of thoracic surgery; Wit=Body weight.
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Fig. 1. Types of noncompliances.
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Fig. 2. Medications interacting with warfarin to increase INR (n=
384).
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Fig. 3. Medications interacting with warfarin to decrease INR
(n= 26).
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Table 3. Number of cases with drug interaction on warfarin

olg8+t 2|
VYA AU AR AL ol d INR

Potentiation Inhibition
Drug No (%) Drug No (%)
Amiodarone 181 (47.1) Rifampicin 3 (11.6)
Lovastatin 1 (0.3) Phenytoin 4 (15.4)
Gastrointestinal drugs 27 (1.0) Carbamazepine 9 (34.6)
Cimetidine 14 Cold medicines 4 (154)
Omeprazole 7 Vitamin products 4 (15.4)
Tiropramide 6 Unknown drugs 1 3.8)
Antimicrobials 18 4.7) Others 1 (3.8)
Fluconazole 4
Cotrimoxazole 3
Ciprofloxacin 3
Ofloxacin 2
Erythromycin 1
Minocyline 1
Clarithromycin 4
Topical salicylates 38 (9.9
NSAIDs 26 (6.8)
Diclofenac 3
Aceclofenac i1
Piroxicam 4
Flubiprofen 1
Mefenamic acid 3
Other NSAIDs 3
Allopurinol +IDMS* 1
Tibolone 10 (2.6)
Oxolamine 4 (1.0)
Valproic acid 2 (0.5)
Cold medicines 6 (1.6)
Unknown drugs 71 (18.5)
Total 384 (100.0) 26 (100.0)

NSAIDs=Nonsteroidal antiinflammatory drugs; *IDMS=Indomethacin.
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Fig. 4. Herbs and health foods interacting with warfarin to de-
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Fig. 5. Herbs and health foods interacting with warfarin to
increase INR (n=63).
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Fig. 6. Dietary changes interacting with warfarin to decrease or
to increase INR.
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Fig. 7. Concomitant disease interacting with warfrin to decrease
or to increase INR.
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Table 4. Factors affecting noncompliance
. Noncompliance Control

Variable (n=705) (n=2,302) p-value
Gender 0.8633

Male 282 921

Female 423 1,381
Mean age (yrs) 50.0+11.8 51.4+11.1  0.0052
Years after operation 7.0+£4.0 6.5x4.0 0.0010
Duration of ACS 1.7+£07 2107 0.0001

ACS=Anticoagulation service.

Table 5. Factors affecting herbs and health foods

Herbs Control
Variable [Health Foods (n=2.302) p-value
(n=232) ’
Gender 0.8633
Male 93 921
Female 139 1,381
Mean age (yrs) 520£10.9 514=x11.1 03722
Years after operation 73x39 6.5+4.0 0.0013
Duration of ACS 1.9+0.7 2.1+0.7 0.0021

ACS=Anticoagulation service.
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Table 6. Factors affecting dietary changes on warfarin anticoagulation

Dietary changes

Variable Control (n=2,302)
Decreased (n=138) p-value Increased (n=232) p-value
Gender 0.0001 0.0236
Male 921 28 70
Female 1,381 110 162
Mean age (yrs) 514+111 517105 0.7440 5241106 0.1359
Years after operation 6.5+4.0 6.1+39 0.2306 57+3.6 0.0066
Duration of ACS 2.1x£0.7 23207 0.0040 2.1%£0.7 0.1903

ACS=Anticoagulation service.

o} gt g Fell =EEE 7|89 7170E At
W FrHoz AHNEs <

& A& Axste] g BGELEE Fole FA
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2 1968w ulFoll A kel Qiehe]. $-2luketella] oAbl
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& 2ad v vk o] AToNAE FhE £FUEAA
#4792 A8E HE F 4 WS vEE vehy

393 INR 50 o149 9% 470 dglens Fagol
A= FEA 4G T A AR LEFolok ¥ A

o= A7
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29 phenytoin¥} warfarin ¥ -2 2 INR 1.16~1.75& 1}
E]—LH 9131, phenytoin®] Ztk A Aol 4] INR 307?_1 447 1
7 9elc}h. Warfarin®} phenytoing ¥ -&£81-2 wl Z7)dl=
warfarin®] 237} A5t AlS ‘%‘%‘5}‘5 warfarin TH A}
&7} 2 warfarin £247} HAodch FF AEAE WA v
8% NHoZE BE& 27| phenytoinell 22 warfarin®]
Qo Atgel Bashel wartaind] W% WAYY oHE
2 B(free fractiom)o] 713t A7 G} Ao,
W&o X<&5w phenytoindd] 93k 7+ AR5
7

i

[eIe) g W
warfarin EHA]‘7}' —‘7]-"‘]40:] ol-.g-_,‘_g__,} ]_ 7‘3_/5‘.'6']-3‘_:_— }_1—04

Alfated o= Adlo g ubs rifampind} warfarin} ]
o =13

34142 3730] W Aehele. Rifampin} warfaring} 4 %
e 2 Bgw A7l Jelod Hud v gt o
A4Hoz Fo¥ ATAGLE WEA HRyel Haje
AX gEAgol tehde

Warfarind} | 831 ghgF #llof] ojslod A AlFF2l W
32 slA e s, oA AFEL vitamin K 4 29&
AZste g, ol 2 olsl] A= 2 2 vitamin K ZH-& £
sh} shemaTtel mx)e ko] AEE: Wir ok

z7hlA, Ao S9] 0] 82 fluconazoled H &8 379
74 $-oll4] INR 3.23, 429, 6295 Vel I, Ftoll o3t
178 INR 1425 Jeblglel. Fluconazole-2 warfarin®}h
$4] warfarin HAZ Asfste] PIAZE o wE 2u)

ot

HE ZHAA 28 984l FhAdE Btk ok
Warfarin %-§8071 @074 4§ A% =2 F2 A
INRS] AHE BB Ze] Deaety, A7z FolE F
714 o2 AF7pt dasta 4&514 HA7E 3
7)ol = AEel JELS ok 4= gl o} NSAIDs, cimeti-
dine 59) Ao 9 warfuring] Htoll JEE wIAE F
TA7L 2350] gg Aoz FAH o] warfaring] EIH-E
Y% 23, Fol7E Sdrh

FBAFALL wartarin®] HHE AT AL Z7A
e g 9qlolm oFFol AT F7HEAL Aol
A9 W AYE 2UePS §% 0ol Yt

3) Bot U ALME

K

ol

9o Y ARNELS YRR HEE 52 Rl war
farins} 2] 434 gl ekl B ok AL ek
¥ gobES warfuin A S WY A5 4e) Scka &
HAou, o9 FENA B, Ngd A7, A8
e AR AR o] U7 el 3Ll YA
2 Quh} ek AeAE & F giek Ak B E4
2z 9 A4k B % 5o EHFo) 47T Aol
FeiA A ek ok 497 2 Agrtae 7Hg el BE5
ek AL warfarin®] FLHEDE Ak was
QIR FTAEY AR BHAR ¢
side 32 ginsenosides?} Helo] Q&
farin %8 29 DAl AL FAES B o] £
2 U 3&4[23] AY, Az, dAFHd2, BE,
2 59 9% FL ERFOM $2F 53 44
7} 174, 2E 5 o5 &5AF 871 vitamin K7}
ol glof Xzl ¥ INRS Vebd ez 37
Hoich §e okel x5 A e warfarin®] Ezjol] Z
G 4 gekn RFeiRe, of AFOIAE 47i0] 1}
Bk INR 1.71~191 Y2 AU E &7 vlond B
=k BolstAl e wol ke 18710 X aHAR
o} & INRE Uelligled ol& Exd A2 glov ¢
o ATY Ha M| Y Ao Azt w8 7
RAE Sl dFE wAE UL ACS 77ko] BHE
5 By, FER3% 7] LHdTE wWol 583}

[+
Aoz vehgons el 259 adel Agd

ol

i‘

O

¢

o rir —K‘r

!

ek 18%9) viamin Kol olete] e uAs}

— 756 —



AP

ot ofo ox ot

U
a2

g2 WS 4= glem[25], Alo| % vitamin K7} §-
u}, A Fol & b g A U Aol s
Factor 11, VIL, IX, X7} 43| 71224354 Z&
2127} phospholipidell 28 ¢ §lo] F&Heo] A
[26]. QA= Q] AAA] GFelo] wol AFH sk 44, oFA
£ F ZFOIE viemin K7} gol 3

S50l 9g W olueh, kg £A sl AATRo] A
& Yelo] Fof 50764 XM} Y INRE 1}
b T, o FE AA AU AAAE FAE 672 A
299 Hct & INRS vehliglon ol AAAQ]
sl Qi AL BT HolFTol JFE vAE 2
ol i} ojzpr}t FouiA Ehen® oz ARE
o

Foja|A slslor & Aolw, AT A%

Tk o

o o

o ogh

Bashgle 2ol B AR A AL 9297k B
= A8 J¢o T INRo| XaHAR ¥ A%
2 Gehigich of QT olgEE X3k BA] warfarin
& A Feska ledl27], Souto Fofl sk
28] X1Fx 57t Bad A% A FAQ tranexamic acid
3.2 epsilon amino caproic acid & TAARAE A58
o] geuAE AeFslAY 5 glo] XA EE P
24 A4 AU LERA e 4 ke B
A gomz SR old) B F3Hel FEs
Hod Aoz A7Hc) ARHgAe] A4 g AR
A Q) Aol warfarin £o] 2 23 239 93
Z7ts A o, 7Hggolu EFe] Ae & =3
AuRgAAE 39 840l 27
QA FERAZ Agstolor thrha Bl ok
QAR warfaring] WHSo] WG AFE obd BiwA
o¥stor} #@e warfarino] BHE WS Apolellis AAH
90e A dZsn gieh wedo] warfarinel
A Z hsAel e 7142 warfarin®] HAE FH4E
A7) 3, vitamin K &4 S92k BllE 3~4u F7}
A7lehe B3} 9eh29) Al A4 (19 5~63], watery
sool7} F07 A% e A4 PT Z7heke, ol A4
2 o1} vitamin K F5AskeF A A9 vitamin K
FAABHE A% Aols HAA AA7} Sl BAE war

AR, 24T 5 A%E Aol ke Aveln
o,

re
e
oX
o

oot

(o3
o
o
o}l
)
5L
>
et
oot
N
1o
P
k.
o
do
i
Y,
2o
T
Z
=

T

farin A 2% A oigeh 24 A7t WS
]

=
ZHEA PR AE Ay whgol F4E T Utk
Brigden %([12]¢] warfaring 3]
6.0 o]Are] #x} 65437 INR 6.

lo
dz
S ofo

He dzroR ARt vy dvdA A% Ee
FTE F5 o7t INR 4% 890 Hlon, o d
ot A3AE, WG §F=A, FEaA A% o7l
9 olstel ALty Bustw vk 1 o A,
ARA, 4, AFE, 4 ABA ¥ Sol warfarin®] 1}
24 WIA7IE Bart ot o] dF@atelAs
= A et
6) 4TS

WS REASE, 34 d2E 28
A2A o] AFAAE &
2.7} 3571(INR 3.08~6.1), SF iE3
INR (1.26~1.82)& JelIg e} Warfarin £

H:

& =5 A&2ska e, ol INR

i
o

(e

o4 $i90) 9G4, BerolBEolE FE
£ B3] &g ZeleHll

7) =252

e

2714 ol el g<le] Hitslol #AX e B 7
A& 71Eoz FAH AEUAE slohd INRZ
L, 22 4l BHE A AR FLT 457%% THE

B A%E vl

z
A, & £5E B A9

AFAARL ABEE APLE F, FA7k FBekn

3 Qi A % INRe] A&

#2445 W42 INRO| X&)
A

- 757 —



HE2AX
2005,38:746-760

XMXI% -6—017-]1/}(1 3%), &F A3F0.7%), A7} 7FA 3
A Aol 3 F30.6%), Hn|d Pz oy FoF
T02%) 2 27FA o]de] acle] H¥H H9(1.5%),
718H0.3%) °]%it}.
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Appendix 1. Definition of terminology

L fAEw: S o] Fglo] INRo] WEd A%
2. §%=4 % &%= o2 INRe| A F ol Tdelr] F3F 4S5 L3ko] Hsled x| g o]do g
ol 79
3. 5-oFt-o] 38(Noncompliance)
- skip: gk Yol A¢ °'°1H'la] ol-f7t &t ¢
-EFS AR 5% B A o) HFow guks 7%% 588 A, F5 54, 5 mgd 2 mg
AAE £, ¥iZolalernate) & Xa‘% olall), &7 F old Lo B&, dxyl ¢log =A%
A% 25, 248 S8 B
- o2 K(warfarin A EFo] vyt k2 ok, b 3 A warfarin 5)& HE3 AS
4 ¥Agoz AW B4 T 33, AT 29, WY, oY 52U Q) A2 3§ 39
5. SFEAIAG: warfurinihe] SHEAEA G0l Sk YA SHHE FE B
- 2183} okE: amiodarine, propafenone & Al I} AJeFE
o AEserE: JRBA ololo] Aoz 1F o4 7] BEY 4F
- Qo Bg ok Ik, S, SR £
6. o} o ARAF: warin o WA T APl A B Gt o A4AE
g}, Huel, LFUT 5 AokalAl, U4, 5%, Sol2F, B9, viemin K $4 kAl S
7. Aoz}
AN e AFL, AE A AH, AokiA 5
- AR 27k AFEL ok, AFA B Bl 44
8. AWAE 33
CABAZ B AR AAZ A% 9
AU A, AR, F5 AN, A4l e A% A4 B, BEAT B)
9. 4F A% A3, FF 59 9%
10. 7]€}k: Lab error, b2 ¥ Yo} b2 oA Lekzd &
1. 53 991: 2717 o449 g9lo] B¢
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