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ABSTRACT

Background and Objectives : This study aimed to clarify the role of combined intracoronary administration
of adenosine and nicorandil in the no-reflow phenomenon. Subjects and Methods : Thirty four patients (66+

10 years, 19 male) who developed no-reflow phenomenon during percutaneous coronary intervention (PCI)
between January 2000 and December 2002 were examined as the subjects of the study. We classified the sub-
jects into two groups : group 1 (20 patients, 67+10 years, 10 male, nitrate alone) and group II [14 patients,
69+11 years, 9 male, combined intra—coronary administration of adenosine (24 rg/mL), nicorandil (2 mg/mL),
and nitrate]. In—hospital and 6—month major adverse cardiac events (MACE) after PCI were compared be-
tween the two groups. Results : Mean age, sex, and risk factors were similar in both groups. Left ventricular
ejection fraction was 49+7.4% in group I and 49+13.6% in group II (p=NS). The number of involved vessels,
lesion type according to ACC/AHA classification, and TIMI flow rate were similar in both groups (p=NS).
Incidence of dissection after balloon angioplasty, diameter and length of stent, and use of Reopro® did not
differ during PCI. TIMI 3 flow was obtained in 10 (50%) out of 20 patients in group [ and in 11 (78.6%) out of
14 patients in group II (p=0.033) ; blush score 3 was obtained in 8 (40%) patients in group I and in 10 (71.4%)
patients in group II (p=0.01). In-hospital death did not occur in group II, but occurred in 4 patients in group
I (p=0.041). MACE developed in an additional two patients in group I, and heart failure occurred in 6 (30%)
and 3 (21.4%) patients in groups I and II, respectively, during a 6-month follow—up period (p=NS). Conclusion :

Intracoronary administration of ade—nosine with nicorandil improves no-reflow in patients with AMI during
PCI and enhances the short—term clinical outcome. (Korean Circulation J 2004;34(3):258-264)
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AR s Folalglh. e 2Y¥Es T
2 5~6 French ¥E® =2-(Judkins = Amplatz
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H5000 DCI -2 Allura®] %4 e 2954
TS o] gste] stk Fuke] Aol wet A4
g 3719 FAEAE AREste] T4 s Ast
fou, o] ko] 359% ool ALY e it
whgle) ogt it #Hzl, e o3t 7 w4t
Aotz 7-Folle 2RES A8tk PCL % no—
reflow @7do] ¥HISIE xS tdo g, 2000 1
YHEE 20019 9E97H4= 200 pg/mLe nitratehS
Folalalar, 20019 99 E] 2002 129714 W
9 Ul adenosine 24 pg/mL$} nicorandil 2 mg/mL
S "gt Fost o7 Utk No—reflow @A
stent %] ¥ Thrombolysis In Myocardial Infarc-
tion(TIMD) €75 S48kl TIMI E#7F 0 E= 1
ol A7 Aeatolth!? No-reflowddo] vhepd &
s Y= adenosine 24 xg/mLe} nicorandil 2
mg/mLE 3 Fol siglon, 13] Folz TIMI 3 &
e 5 3loks wie TIMI 3 E77F 854 o
7HA] 1+ FHE 0= oFES REy Fof3iqith. Adenosine

f

259



Fol 3 Alulg 505 o]ake] Aol viebts W= at-
ropine 0.5 mgs F3IATh PCI A8 & 7+ 719]
2 AR (MACE : major adverse cardiac events)
S 49 2], 30 22l 180l HlwsIiT MA-
CEX AAAL creatine kinase (CK) —MB9] 4452 5
Hkele A4, PCIYF CABG 59 AldFso] &
Q3 A= Jsisith

Age 24 9 SHANE

BE SAWE Bt 3AxE Ao A
2= SPSS 11.05 0183199 Student” s t—test®} chi—
square testE AI3F3l o, p gho] 0.05 7|¥I ¢
TAA 0% frolshrtal #siich

2 0

OIAIK Al
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PCI%=% no—reflow &3> 349(66 104, & :
=19 : 15) A A8, 1 200(67 104,
i od=10:10), I 141(69+114), & ol=9 :
5)F Wrleh 7F o+ bl A7 9l Aulel] 9loiA 2]
3 ZJoli= Qe 2 FEES 17 49£7.4%, T
49+13.6% 7} - Ztol|l F2J8t Alol&= §Isieh. W
W A3k 98 xR A FAL [l 9441(45.0%),
el 794(50.0%), 182 217} 894(40.0%), 6
A (42.8%), x-S 27F 60(30.0%), 34(21.4%),
IAEF W A AN 47 2¢40(10.0%),
1601(7.0%) 24 7 7+ 3bel] )8t xjo)i= Hol#] 9
QeH(Table 1). 19 1oflol MRt 414 (rescue) PCI

Jim

Table 1. Clinical and angiographic characteristics

Group | Group Il

(n=20) (n=14)
Age (years) 67+10 69+11 0.543
Male (%) 10 (50.0) 9 (59.3) 0.424
Ejection fraction (%) 49+ 7.4  49+13.6 0.889
Hypertension 8 (40.0) 6(428) 0737
Diabetes mellitus 6 (30.0) 3(21.4) 0413
Smoking 9 (45.0) 7 (50.0) 0.782
P'ienvfg:c’fﬂg"g’owrd'c" 201000 1(7.1) 088
Hypercholesterolemia 2 (10.0) 1(7.1) 0881
Family history 0(0) 1(71) 0336
260

5 Asiglon, v 33 B AxH (primary)
PCIE AA8I3iH:

LysH = ‘% A FhE

e el W] detke] 45 el ACC/
AHA ¥, oﬁd_ﬂ TIMI &/ SollA fgt 2ol&
HolA| ¢I9ItH(Table 2). AlE ¥ Q1o == FA4
S T e 17 890(40.0%), T 901(64.2%),
Ut vkl T3 490(20.0%), T 3991(21.4%) <A
sl om, dag gk [h/llla 4AAE 13
61(30.0%), M+ 391(21.4%) ol AF&aiict 28l
EE Al 3= T7olA 18W(90.0%), Mol
139(92.8%) 01031, 71 S]ell o wrollAl ARgSE Aul
EQ] A7 4 o] 5 Algzel #AEAM= ot 7hell
Frolgt Aoz 1ol AIH(Table 3). Wrellx] IABP
o] ARlE 13 E Ymo At 4l &2
SHA] okgkom 2] 4994 adenosine Foi% 4
b= 503 o]ske] Ao YElEeH, atropine 0.5~1
ATk 7 S glo] Aol =gl
Alg 5 T3 1091(50.0%), T 114(78.6%) <A

mgT——j

TIMI 3 ol =28tleH (p=0.033), 1 8¢
Table 2. Coronary angiographic findings
Group | Group I
(n=20) (n=14)
Infarct-related artery (%) 0.697
Left anterior descending 11 (550) 6 (42.8)
artery
Left circumflex artery 2 (1000 3 (214
Right coronary artery 7 (35.0) 5(35.7)
Vessel number (%) 0.118
1 vessel 10 (50 ) 9 (64.2)
2 vessel 525 ) 2042
3 vessel 525 ) 3214
ACC/AHA classification (%) 0.810
Type BI 7 (350) 4 (28.4)
Type B2 6 (300) 5(357)
Type C 7 (350) 5(357)
TIMI flow (%) 0.588
TIMIO 9 (450) 6 (42.8)
TIMI'1 1050 0(0)
TIMI 2 6 (30.0) 6 (42.8)
TIMI 3 4(200) 20142

ACC/AHA: American college of cardiology/American
heart association, TIMI: thrombolysis in myocardial in-
farction

Korean Circulation J 2004:34(3):258-264



Table 3. Coronary angiographic finding during and after
percuataneous coronary intervention

Group|  Group I

(=20 (=14 P
Thrombosis (%) 8 (40.00 9 (64.2) 0.543
Dissection (%) 4 (2000 3(21.4) 0364
G'gfgfg:@? Ib/lic 6(300) 3(21.4) 0613
Stent implantation (%) 18 (90.0) 13 (92.8) 0.881

Stent size (mm) 29+0.77 2.9+0.93 0.926

Stent length (mm) 18 =54 20 +8.1 0.337
TIMI 3 flow after PCI (%) 10 (50.00 11 (78.6) 0.033
Blush score 3 after PCI (%) 8 (40.0) 10 (71.4) 0.01

TIMI: thrombolysis in myocardial infarction, PCI: percu-
taneous coronary intervention

Table 4. Major adverse cardiac events in each group at
6-month follow-up

Group | Group I
(n=20) (n=14)

In hospital result
In hospital death (%) 4(20.0) 0 ( 0 ) 0.041
Myocardial infarction (%) 0(0 0(CO ) 1.000
Target-lesion revascularization 0 ( 0) 0( 0 ) 1.000

(%)

Six-month follow up
Death (%) 1058 0(0 ) 0342
Myocardial infarction (%) 1(58 0(0 ) 0342

Target-lesion revascularization 1 ( 58) 0 ( 0 ) 0.342
(%)
Heart failure* (%) 6 (30.0) 3(21.4) 0.613

x: ejection fraction <40% and signs of heart failure

(40.0%), I3 1091(71.4%) 1A blush socre 39 &=
231IcHp=0.01, Table 3).

[0 494(6.7%) AWM A73AE 3181,
21 Slel APEA Ao A BT, AT
et Aee F Tolx WA SkthHp=0.041,
Table 4). AYA752] APdel] A 220ES multi—
variate analysis® &1 &48F3 1, APda) ddE
291-& adenosine®} nicorandil®] FoJo3%-(p=0.003,
OR=9.1) ¢} A4 FAF#AL A& & TIMI 3 /9]
Tl (p<0.001, OR=16.9)©]tHTable 5). 180
A7k ik 4 B F 17 14(5.8%) oA A
Ao R ATREe] a7 EeH, 17 10(5.8%)

Table 5. Predictive factors of in-hospital death

Variables OR  95%ClI p

Age <60 or >60 146 07— 1.1 0.9
EF <40% or >40% 0.82 0.0—- 132 0.706
Group lorll 9.1 0.0— 53.6 0.003
Stent insertion 0.45 09— 1.1 0.55
GP lib/llla receptor blockeruse 1.71 0.9— 1.1 0.191

TIMI 3 flow after PCI 16.9 2.5—128.1 <0.001

TIMI: thrombolysis in myocardial infarction, PCI: percu-
taneous coronary intervention, OR: odd ratio, CI: con-
fidence interval, EF: ejection fraction

A AL BIaL T 691(30%), T 39(21.4%)
of| A o] WAE I o) ok 7k #-9J3 Hjol=
HolX| 9kt (Table 4).
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