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Radiofrequency ablation (RA) is being used to manage atrial fibrillation (AF) with patients failed at the 1%-line anti-arrhyth-
mic medications. Patients undergoing this procedure are at increased risk of thromboembolism after ablation, and anticoagula-
tion management surrounding the ablation remains controversial. Although no conclusive recommendations can be made,
published guidelines and data support therapeutic anticoagulation with warfarin. The purpose of this study was to analyze
effectiveness of current therapy and to find factors fluctuate International Normalized Ratio (INR) values in patients under-
gone RA followed by anticoagulation service (ACS). Retrospective review was conducted utilizing database in a hospital.
Among 110 patients under warfarin around ablation between January 2006 to September 2007, 54 patients were selected and
allocated into 2 groups: Group A included 47 who discontinued warfarin after ablation, while 7 in B continued the medica-
tion. Information on demographics, amount and length of warfarin dosing, INR values and measuring frequencies, and the
causing factors on INR fluctuation were abstracted. Differences were analyzed using chi-squared test, Fisher's Exact test, and
unpaired Student t-test. Mean amount of warfarin before and after surgery was 4.0 mg, 4.1 mg in Group A and was 5.1 mg,
4.6 mg in Group B, respectively. Average duration of warfarin doing before ablation was 73.7 days in Group A, 129.9 days in
B with no significant difference (p =0.312). The duration time of warfarin on groups after ablation lasted several months. The
number of checking INRs was 4.1 and 7.6, respectively. Inter-individual variability of INR fluctuations were 2.1+ 0.6 in
Group A and 2.2+ 0.7 in B which were not significantly different (p =0.062). 164 cases of decreased INR were: ‘omission in
taking medication, stressfulness and headache, ‘increased intake of high vitamin K foods’, ‘lifestyle change of increased physi-
cal activities’, and ‘increase of food-intakes’. To the contrary, 36 cases of increased INR were: ‘reduce of food-intake’, ‘use of
non-prescription drugs’, ‘reduction in physical activities’, and ‘excessive restriction on food-intake’, consecutively. In conclu-
sion, the study validated therapeutic outcomes of RA patients who we treated with standard guideline and demonstrated 9 fac-
tors of INR fluctuations in the patient. A well-trained, pharmacist-monitored anticoagulation service could reduce the risk of
adverse effects and prevent complications in patients with AF around RA operation.
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AABEL et =3t 28 W T8 FAIel ukEEA
ot= 3alol| Al = 153} A} A & (Radiofrequency Ablation,
°]3} RAYS AHE8=S Axslar glok ™) RAE 2xke] A%
etell A=A} (catheter)E AFYBIAL o] & F3le] 2lr] o3}
A F(radiofrequency current)s WHEA| O 2 I o7 X
A A skl A WARH S A A AT
W AF7E Z2E 332 E AA|she X8 e

RAS G} A= dubd oz Algd=iE 2371 A
He 1% EQ warfaringS Fo] W m A International
Normalized Ratio (INR)ZFS 2.0~3.0 W3] W& A&Ho 2
A8 oF 31, 73 2] =229} (transesophageal scan) A} 23}
oA FA 7o) glojolut ebHsHAl A& 4= ok =
gk RAXEo| A3 v sxlete Holx 2-371Y F
ot warfaring A|&A 02 o3 1S A 9)oh'V 5}
ARk, AWAE 3R RAA S-S 7] A - Fof] FeolE= oF
=9 F5t ohokslH warfarin 3 A2 A4-8-2] 7hsAd o] 22
2 9g8ele] AAlE #2374 - F A2} P gsj), Y

o] 5 fl3led, o8]l M= Al o8k &-8-arokEA M)
Z~(Anticoagulation Service, ©]3} ACS)E wFoFst A3l =
ol AW 3Rl Al A&H o2 g Feolr 1 EFe} f
Ao FAH QO dubg o 2 warfaring B4 F
WAL 9 FE Salof|A] Al Afe]7} F FEe]|EE RAAE
A - 3] 312} INRFEe] X B5Fl HA3) 45 5= ACS
£ A3 s d8 X 8A] Ao ok oFEARS- 3
2] AlAEgel df gt A EA el A8 wigh o] 8
s maba, 2 e o873 Yol QA F
= ACSe| Fal|Akel RA Al A - F 3A-52] warfarin
ARl w2 S shebghe 24 INRZES] HELS %
obf I 3} RAAIE A - F Aol 7] SE ACSE A|¥3)
7] f138te] A SR

it

CHAFEERL

20065 195-E] 20074 997HA] 7FEH A AL oo AR
WY F3 el AMAES AL RAE A& S
WAL= FEIABA A warfarin Fo 9} FHAE
1, 591 3Fel dal] 7k 4 9le 3 1109S A3
H(Table 1). ©] FollA FA =52 ZAF A|ZF AJH | A&
S I AlE F Fopr|zbe] 2~3/1U % A &EA] ok
745, 5ol AP A9, 25 AAAHE oAl 2 A 33
735, o2 A8 7E A3 A9l sl Al AT
Aol A A &8kl X &H 02 ACSE Al Fkd skapare-
FZ3le] RAAE o] F9l| warfarin T35 F5hst AHAT)
o} A& Foigd FAHBT)E TE3FAT

Kor. J. Clin. Pharm., Vol. 20, No. 2, 2010

ZAEY

AT A 3Ake] AR F 77 Fell kAL
ACSE AlF3tH ZA W AFE7]E-#](patient monitoring
profile, ©]3} PMP)¢} 2]F7]5 databases &-8-3}o] 23}
ARE Foz LA 22|, oFE AWA] 485
r&aroFEX| A o] AR FAE 915te] AT Bl
24531 ZAlol] tfte] Al A - $2 1) warfarin S FAHS,
2) warfarin AF2-717F, 3) INR &3 3142, 4) I INRZL ¥] 2,
5) 7iel® INR W%, 6) ACS 717, 7) INR HE L2l &l

14, 8) INR $7F === 2H4 a9l 55 574, vl asodet

SH 2|

7 Bz 248 doleje} skl Hsjel T 2Afol)
2}o] & Chi-squared test, Fisher's Exact test ¥ Unpaired
Student t-testS AA|3FI L 95% A1F]) 7kl A PFLo] 0.05 v
T w2 SAH < TS 7HRIEa A sk

A7HT

APChat EHXL

A AAZ AEE 1107 FollA A|&H o2 ACSE W
U AT A 2R F 547 (49.1%)01 312, o
Foll A RA A& o] Foll warfarin Fo12 FHIW I=HAT)
L 4TY87%)01N T A& 02 FAH BABEYE TY
(13%) oldct. A7zt 5 FAd el 399 (722%), 1442 15
3 (27.8%)0] %101, FFadE-& o] 574, A e] 634 o]
$1=H(Table 2).

Warfarine| AtS2 & 7|2t

A8} B9 warfarin AHSATENE wlek A3, Al A F
oF7|zke] RS AlQlshd Awt A] 7]E2=2 A€k AHA
o] LA BAREY F43 Zl o Yy

AW warfarin®] F T4 AT Aol A&
A - F 47 40mgdt 4.1 mg ©19 3, BES 27 5.1 mgt
4.6 mgelith RA A4 warfarinAh-8-7] 7+ Ade] S+
BIYEA B8R F ] A8t 7]ES TR, B>
129.99 24 7|EXH = AR R o] A7) gt 7|12 A
3 it 7]1g Ae2A FoA 2l el el
(p=0312).

§HH, RAAEF warfarin®] AH8-717h2 A, B 257 A&
30 o] Afelola 53], Bioll Al 7Qle] Bfsh A ste] 713
el A2 warfarino] 2|42 22 Fof =|¢)t(Table 3).
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Table 1. A guideline of anticoagulation therapy applying for radiofrequency ablation®

Time of warfarin dosing

Regimen

1.~D-7 of RA
2. D-6~D-5 of RA
3. D-0 (during RA)
4. D+1~ (after RA)
5.~D+90 (after RA)

Start warfarin for 6~8 weeks: INR adjusted within 2.0~3.0 range*

Hold warfarin

Inject heparin intravenously (ACT 250~300 seconds)
Restart warfarin on the next day of ablation

Sustain warfarin at least 3-month-long after RA"™"

§ Institutional guideline of The Catholic University of Korea Yeoido St. Mary’s Hospital

*Dosing period before radiofrequency ablation is changeable according to the individual’s condition
**Additional administration for 1-2 months is possible when thromboembolic risk is high)

RA (Radiofrequency Ablation); ACT (Activated Coagulation Time); INR (International Normalized Ratio)

Table 2. Characteristics of the study population (n =54)

Subject Sex n (%) Mean age (yr) Height (cm) Weight (kg)
Male 34 (72) 58 169.9+7.1 72.0+9.4
Group A
Female 13 (28) 63 152.8 6.8 61.7+9.8
Male 5(71) 56 1722 +4.7 70.6 = 8.0
Group B
Female 2(29) 63 1543+1.8 69.0+5.8

All data shown as Mean + SD. Group A represents an experimental group which discontinued warfarin therapy after ablation; by contrast, Group
B is an experimental group which continued warfarin therapy after ablation.

Table 3. Comparison between study groups (n = 54)

Group A (n=47)

Group B (n=7)

Comparison factors -
Before ablation

After ablation Before ablation After ablation

Amount of warfarin (mg) 40+1.1
Duration of warfarin (day) 73.7+59.6

Number of INR measurement 41+1.7

INR value 2.1+0.8

INR fluctuation in each patient 2.1+0.6
Duration of ACS practice (day) 67.7+67.5

41+£12 51+£22 46+23
161.0+£207.3 129.9 + 106.7 Continued
50+3.0 7.57+5.6 79+34
20+0.8 1.9+0.9 24+09
2.0+0.5 22+0.7 24+0.5
111.1+189.7 149.2 +£228.2 228.0+102.5

All data shown as Mean = SD.

AP 7|7k} vl sk e, RAXE A T S48
AT-0] 4.13], B¥°] 7.63] o|%itt. 53], B¥ell &3 3=
71732 3kef| oJ3}e] warfarin 8-S AEYPLeE2 A& A -
o] INR 34 3157} 242 7,63 79312 AT Boh wodeh

3, A, B 2F A& A - 39 INR FFZ-E 2.0-3.04
A el & fAEReH, 25 48 7|32 INRGe] |
F A &okeh vbd, A INRZES] WE Aled 3
kel AT 2.1+0.6°1%3 Bo] 22+0.7224 F2]3t
zFo] 7§12 H(p =0.062) (Table 3). ACS7} 223« 7|7+
HA] warfaring FoiW 717k} B]#| 519 2 (Table 3), &
717k ACSE "] %%H R #Ake] INRGES A 4
7, ﬁv} ~«l HES e 89S oA Fgt A
7} Al A - Foll A D7 36.7%3 29.7% <] $Ak(Fig. 1).

;

ACS3I3= % INR 2} Hd%sao_l
FASo] Ale A - 32 ¥l (277 F ACSE
34 AT 4832 2HH4 Aol 7} 2lgdct. INRZEe] 745

AW At AA 1647iolol o F8 Q9w opEHE
4 b o] 7871(47.6%), ‘E# A9} FEo] 297(17.7%),
Wlef] KE &3t A1F A3 57171 28%1(17.1%), “AlA

FEeko] F7b7) 257 (15.2%), <o) AF e S7b71 174
(10.4%) =22 2AL= 9 vk(Fig. 2).

g, INRZEel A5 495 A 367deldx, AE &
Qle, Alo] AF ek 2147t 1671(44.4%) 22 INR Zhol)
Vg2 3R viH e, TRt § QiR &
470 107(27.8%), ‘A4l ko] Fare 87 (22.2%), &
A& AU AF Ak 27(5.6%)2] o2 1 FHE o3
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Fig. 1. Rates of defined factors that casing fluctuations on INR
values in patients with warfarin therapy before and after
radiofrequency ablation.
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Fig. 2. Causing factors that reducing INR value in patients
with warfarin therapy before and after ablation.

“}Fig. 3).
LA
A Aske] g Z715A 9 vlEe] warfarin®]
AR F7Felal glem 53], st o179 Skt HE

o] Folvte Al B o 1 3Tl i HAF <
X 544 eelte] oBAA F5 a9l
ol A= 2l=re] HEA ABARS Tt ANEHE
warfarinel] 3 22} Zof ofEubet A8k TAI81S
FgHoe AEF 7401'“/} RAAE A - Fo FARAS W
A5}7] 915k warfarin & E-8%<l 1= oF 33] o|uQ)
ACSZ INRZko] ABEEH Sl D3 =s 2AHE o]
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Fig. 3. Causing factors that increasing INR value in patients
with warfarin therapy before and after ablation.

INRgke] H4912 Holuk A$7h wdehe ol 2 s 45
7] 918 gere A ohapoll I8 ACS ] F-840] T
AFE0] Q5em Sk AT ACS o SJsfe] AR B
INRgRell E2she 2Rl ulge] Srobaled 229 oty
HIE7} Zo 532 B3], A B4 A2E 93 o=

W48 A AT Rk ek
AT RAES A B 712 Aol Rk NG
S Dhale] FAol WYL ARS FIFE ACSTF

¢ F2ahet 2 ol o] Az, RAAE ¥ warfarin 5
82 T I AV o AL warfaring F-8
e o] 587, 8770l nlHEet ACS3lpel M=
2 ol vekllAl ghalek. et Ash BE 2F 3 &
o] INRZEe] W55 sk 89S FlehA] X3 A$7t
A0l 36.7%, BT 29.7%\} ﬂ‘” S =2 (Fig 1), 4 £
AF2 waldl ARA BAYES B BHS vela
ACSol| EutE 2§t lel"éﬂr el 71#“‘ T+ 3
ozlet Ak, Az, WelshA @ ofAke A3 ol
43 A5 ACSHHEE 2843} A} fSel B ol
SRS ol o= oA g

2 dTolA gl INRGE) A 8 sehalzlE 24l
97HA] Sl & F7pH Q] WERlES AEH R Frohef
M gAte] BokeS 3t Aol He 55 S Al
A ARAAS AEH s B Nk =] Fa3}
o A 2] Bk E SAlS Sls) ATl Bk A
Ao S ACSH A AA = o), Hgshe P = aapxd
ALz 7]d=H, INRgGE He8<s 2] ] 1%
AR EES 7P 2 st gale] ofeA o] At
& ISR 2GS sk Zlol - Al Hloln &
H, AT ofAtel] o]gk ACS7E B &b el dehe o=
o] B9} 7o]303D g% A=A AL 95t TARRE A}
£5 £ 9l vL- 87 AFAANE A& o7 EHFFo 7
A efate] ek2 gyl RUE ] A83 AlwA Bl 28,
AAA ALDFRE 918 Q) =Y = P g >

2 ATE AT MERE ASHOR ACSE AF
W gt ABmRbS FESte] RAAE o] Fell warfarin
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