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<Abstract>

Factors associated with delay in reperfusion therapy in patients with acute
myocardial infarction

Yoon Kim', Bong-Yeun Koh'
Department of Social Medicine, Sungkyunkwan University School of Medicine
Department of Emergency Medical Technology, Dongnam Health College*

Reperfusion delay in patients with acute myocardial infarction leads to increased
morbidity and mortality. We sought to measure the rates of reperfusion delay and to
identify factors associated with reperfusion delay after arrival to hospitals.

We included 360 patients who had acute myocardial infarction with ST-elevation or
left bundle branch block on electrocardiogram and received reperfusion therapy from the
three participating academic medical centers from 1997 to 2000. Through retrospective
chart review, we collected data about time to reperfusion therapy, patient and hospital
factors potentially associated with reperfusion delay. Factors independently associated
with reperfusion delay were determined by logistic regression analysis.

Median door-to-needle time was 60.0 minutes, and median door-to-balloon time was
1025 minutes. According to recommendation of the American College of Cardiology/
American Heart -Association Guidelines, 226 out of 264(85.6%) of thrombolytic patients
and 43 out of 96(44.8%) percutaneous transluminal coronary angioplasty(PTCA) patients
experienced reperfusion delay. The significant factors associated with delay were type of
reperfusion therapy, patient factors including hypertension and delayed symptom onset to

presentation(>4 hours), and hospital factors including nocturnal presentation(6pm ~ 8am),
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weekend, and an individual hospital.

A significant proportion of patients experienced reperfusion delay. The identified
predictors of reperfusion delay may help design a hospital‘system to reduce the delay in
reperfusion therapy

Key Words - Acute myocardial infarction, reperfusion, delay, predictors
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FANZ7 M(acute myocardial infarction) FAIF A&3 ABF X F(reperfusion

g WS A A% 7150l 9 Bol FH AEE] woAE AoE 4FA U
(European Myocardial Infarction Project Group, 1993; Weaver &, 1993; Rawles, 1997;
Berger %, 2000; Cannon %, 2000). ©l= 2l #83)(American College of Cardiology)$}
v 2444 8] (American Heart Association)IAe  §842738 #AdA dALds
(thrombolysis) 7% S34o] UHdd o]F 30% ojul, FdFH F44 8= (percutaneous
transluminal coronary angioplasty, PTCA)2l A 120% oluel A|B& & MAgxHoR
Axst IthRyan 5, 1996). A% £ Ut SAHIAY A eA ARF A5E @
717 228 E AL olEE AHA Fashs FFE vlgte w1 ZeR dHA
AcHE A, 199).

ZH A& WA Y £22A7HE o] dME AdF A F¥D #A ¢ ¥
stetsjop & Fort gk 71 Aol ofetd #xpe] AH, A 22 A7
, 28YS FHAY FF AR B JAd7AY A AdFH 22 849
Aol A#F 28 Ad# #o] v A2z HiHUTHMaynard 5, 1995
s, 1996; Lambrew 5, 1997; Palmer &, 1998, Berger &, 2000; Angeja &, 2002).
3 A7 e A7 FHHASA4 4 FEF Ad 22 #AAA 4%
(transfer-in), 2 W AlZd3} 23 - ¥ QT AAF A5 Ado] d&FE nlF

£ 222 HIHAHCummings, 1992, Maynard &, 199; Zah
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n 5 1999, Berger 5, 2000;

Angeja &, 2002).
ol27kx g vkl ARF g Ade] FEE FAE Qo tE AFE o]FAR
g Qitk, o] A FANTA AN ABF A5 Ado] TS v|A= A4 21 W

A& gz S5ick oleld £ A7 A &5 ¥d Dol ARAFRAR AAdE
ZaA717] 9% A &Y v 8E A b a0l 2 7 9l AoE A4en.
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L ’\l’"“L 9,10“‘] 76“}14 el %-’?‘944 X**'—«] 7} EFdhe Wdoew
AL, A4zl S 379 dEgds dF QAo E itk

B 571E -4 1997d 147E 2000 6%77};‘] TSR o0R FFHEE AR
19 At WENS FUFENS 2 Ad9 39 ARE 3 gWNE 5]
X]'i(dlscharge summary)oIA B¥A FdEo] ICD-10 ZE 1210~R21.9°INE 3+
oz At 1996 7154333 (American Heart Association)®] *‘Eﬂ
F A8#4% A8 XE (guidelines for 1996 for cardiopulmonary resuscitation
and emergency cardiovascular care)o] H3FES17] WlEel 1996 o]AL AT A #x A
717k FAIZIA &StTt 20009 69 olF 94 d571H AFY ol $FEA A8
of &S vid F ity waste] AT o b AR ke] TR Ak

37 g ge) gHr|E gy ooatgea FAAZANOR Ady A= 7F 1599134
oA olg T F% AF F 12T o1F UdF A Hd BF T UM ol F ARF
AT w2 34, 534 Jd BA AAEM ST £49 4oy 37 Ad(left bundle
branch block)?] £7°] fle &4, AT A8E A g2 A, g Jurj#ez A4 §
o]l g9 HFAAE & F U &4, ANEL 2L 7 AU ARV E vpjd ASE
Ay, BT 3609 HF ATURCE Utk o] dAA ZAL A AgE dF
9 = 7 ARF 59 Tl dFsA g Ao FHHE FEAITANS
13 U9 82 Hd 53 F %A olF ARF AEE U @
e ZA AREA ST #49 4oy 4 Ae(left bundle branch
e A o] dFlA #F2 D (unit of observation)E NE #Alol
9 ol ZAMEZIZE T 24k ol AR A5E W

Az AAF A8t AL R 5t d7ddA F A8HAE o 2
2647(733%), T FHYEES L T 6 (26.7%) ©liTt
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2. K12 2%

BEATAR BN ARF AL 1o JE§E vAE Jow 4HA g2 293 3
A 2915 Fa&A JR7)E7 E(retrospective chart review)S £33t FANSIATH A#F Al
ZHtime to reperfusion) BAAHTEN A7 SFA g AHoZHE gAgde
Ee Wisy FAEEE] 22 AT ANEE WA 28/ 2 Fsie 71&

ke
ATHE AT ARG 5@, A) oldl 98F AAAEY, P, 1Y, F
PEC o

29 WA qe 9 B 9 S99 2o

_1)4

VJ(symptom onset to presentation), %%01 Ay ]?xil:— ] o}, A8 (hypotension,
%71 9% 90mmHg "9, AW (bradycardia, ¥F e 553 vth, A#HF A8 A
2715 EA 95, A9 39427 Aanterior wall acute myocardial infarction) %7} %
gEck olg FA 7€ AFEHE AR Y B2 A=A (transfer-in) A, F
4 U9 A ZHtime of presentation to hospital), F% 3% AAF AP Az 7L HY
2918 ZAFRTHCummings, 1992 Maynard 5, 1995 Zahn <, 1999; Berger 5, 2000;
Angeja &, 2002).

B T8 25 Y 3d o) AL 60 IRV ERANE Gt olF 24
Aol distel AR 243 AR ZAHpilot study)E HATLEA ZAREY VIS &
olnzb a3tk ZAAY AHEE MER HreA Gth € 2AE 20019 2€ 3YRH
49 149714 A1 B E S,

_\%

““Q
2

b ad

3. Alz 24

ddgalest Wsd FAFEEANM ABF ALY S48 (median)ol B4 2UH ¥
3]

)
o g]lo] nAE Y¥S Hrlet] dstel FUE A (median test) S A HsHGIch & A7

fME vlm ARHEI Y SN2 AEA webA 08 o AdR gHLdey
1202 o] X¥d #NF AN =S ATF AE ALz Y3tk Adw A&
& A AVFAREE 22 A F ADF AV AQHYD A} X g HRES
Batch ABF AAEel JETFE vXe @A 2} WY 298 w7 Yste] FlolAF
A £= AN HIME A FtolAlF A (chi-square test for trend)= Al #sksich
AHHFY] G B & ATJF AE AHo] FFE vAE A 297 HY o
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o] FZtE Hel7l fste] FRAHH(backward elimination)s ©l§% ZR3I7AEA
(logistic regression)s Al @l 4] AME 2E 84 o 9 ¥HY 8
ZAYAREY BFE FH3= o AREHAT 2AARA S AFe] st d5W
AH (M 719)T FEE F SEE WEAY AARKARE 718)E 71E 9’3‘7‘@44%
ZAZ $AY dFE FREEGoy A HYL JPAS (dummy variable)Z X &ich 2
AS|AEA BFo] AAR AD AFE dFZsh: 58S ROC 54319 W3 (area under
the receiver operating characteristic curve)2% 37kttt ROC A5t WAL 05 (o
559 51 10 ($8% AF) Alold @& ZEThHanley S McNeil, 1982). 233}
A 282 F¥TE Hosmer-Lemeshow FAFLE HI1sISTHAshet Schwartz, 1994).
Hosmer-Lemeshow EA4129 p gl 005820 IAY & 74, TAFLE AT 230
231 #ESich 23 BAolE SAS BA Z2aRE o]83StHSAS version 80, SAS
Institute Inc., Cary, North Carolina).

M
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1. MR A2k XHE

AT Az FAFe dRLeE] AF 6008, BT FHYE AF 102580]
AtHTable 1). A@F Azte] w=aZG3 M A 7|E(EAEAE 08 o, 45
FAEE 1208 oUDET AW A$E ARF Adez ERIANE o, ARF AdE
2 747%3. ARF AAEL ALHAE H6%, TETY FANIE 48%E L
oA oF 2w 7hrto] Eoh

<Table 1> Reperfusion Time
No. of Median Interquartile Reperfusion Delay
. . Range
patients (%) (min) (min) Patients %
Thrombolysis 264 (73.3) 60.0 (40.0~ 85.0) 226 85.6
PTCA 9% (26.7) 102.5 (60.0 ~ 227.5) 43 448
Overall 360 (100.0) - - 269 74.7

PTCA=percutaneous transluminal coronary angioplasty
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2. &5 X HHE &t 3 HA 20

$A EAE ARF ALY S € ARF AGEL Table 29 290 1830 <9 3
T A, HFAA, 218G BN AT A FAakel A A AdEY FA
AEe A5 ART A T3l F9% FFE vAE FA 29L& flgith O 1
A3 MU H(cardiogenic shock)d F LM% AAY FFEY FY94(marginally
significant)®] IATh AT{F AAES ARF 242 A 271F0] AR A K28
%o (p<0.0p), FAEE T S5 Y749 22 AIZHsymptom onset to presentation)
of #otd B4, ¥F °o’§>’°l AYHIAW 4 AAL FFoA FAdA EUTHp<O0.1).

A5 Ads #Ad Wy S99 Zﬂi’ifa AN FSET ARF A& Table 3%
2ot dAgHAed T FANEE BT o (&% 64 ~24 Aol S W
4t Aol AFF AT FEzkel %9]3} A =3tk okt ABF AL FHLA 9A~
LF 5A)el Hlgto, AL e o 15~19%, BT FANFEAA 0~106% 71
2% Wl AdAM AT AT HY Col 31'6}04 8= A% 158 o4, BT
B FAPEe AF 258 ol AUA™, foF Aoly A AMBF AAEL okt
Foo] FastA w3ken, HE Col vlsted ¥d A BIAM feldA £3H(p<0.05). Y
d AT AQES Y CM 500%E 7H #%2, ¥E ANN &1%E M =3
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3t tH(Table 4). &4 8915 FelMe 18 2
A|7to] 4"]7} o1 A% ABF Aol FostA FIech il
oy} Foof] Sl Wdd Aol AAF AAdLo] KA 7154
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<Table 2> Reperfusion Delay According to Patient Characteristics
Thrombolysis PTCA* %
Characteristics No. of Median No.of Median Reperfusion
patients (min) patients (min) Delay
Age
45 < 47 65.0 20 112.5 77.6
45~55 68 50.0 16 97.5 72.6
55~65 78 60.0 20 100.0 75.5
65~75 47 65.0 27 110.0 73.0
> 175 24 68.0 13 115.0 75.7
ns ns ns
" Gender
Men 208 59.0 67 100.0 74.2
W omen 56 75.0 29 110.0 76.5
p<0.01 ns ns
Smoking
No 107 70.0 50 97.5 73.9
Yes 157 55.0 46 121.5 75.4
p<0.05 ns ns
Diabetes
No 199 60.0 76 107.5 75.3
Yes 65 65.0 20 80.0 72.9
ns ) ns ns
Hypertension
No 154 56.0 50 87.5 72.1
Yes 110 65.0 46 122.5 78.2
p<0.05 p<0.1 ns
Previous AMI'
No 254 60.0 89 105.0 74.9
Yes 10 70.0 7 85.0 70.6
ns ns ns
Symptom onset to presentation
<2 hours 117 60.0 23 100.0 79.3
2~4 hours 91 60.0 42 95.0 68.4
>4 hours 56 65.0 31 110.0 77.0
ns ns p<0.1
Characteristics of chest pain
Typical 194 60.0 70 1215 77.3
Atypical 70 61.0 26 90.0 67.7
ns ns p<0.1
Hypotension (SBP<90mmHg)
No 245 60.0 87 100.0 74.4
Yes 19 60.0 9 135.0 78.6
ns ns ns
Bradycardia (<55beats/min)
No 224 60.0 84 110.0 75.6
Yes 40 57.5 12 75.0 69.2
ns ns ns
Cardiogenic shock
No 250 - 60.0 90 110.0 75.3
Yes 14 70.0 6 62.5 65.0
ns p<0.1 ns
Relative contraindication to reperfusion therapy
No 223 60.0 96 102.5 73.0
Yes 41 65.0 0 - 87.8
ns - p<0.05
Antcrior AMI
No 118 60.0 46 112.5 74.4
Yes 146 62.0 50 102.5 75.0
ns ns ns

*PTCA =percutancous transluminal coronary angioplasty; YA M I=acute myocardial infarction;

$SBP=systolic blood pressure
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<Table 3> Reperfusion Delay According 10 Hospital~related Characteristics
Thrombolysis PTCA %
Characteristics No.of Median No.of Median Reperfusion
patients (min) patients (min) Delay
Transfer-in
No 128 60.0 31 123.0 774
Yes 136 60.0 65 95.0 72.6
ns ns ns
Time of presentation to hespital
dam~3pm 109 50.0 51 75.0 64.4
6pm~2am 93 65.0 22 115.0 81.7
3am~8am 62 68.5 23 180.0 84.7
p<0.01 p<0.01 p<0.01
W eekend
No 197 60.0 77 95.0 71.5
Yes 67 60.0 19 135.0 84.9
ns ns p<0.05
Hospital
A 110 64.5 23 242.0 85.7
B 109 60.0 12 71.5 843
C 45 40.0 61 90.0 50.0
p<0.05 p<0.05 p<0.05
Year
1997 73 60.0 20 112.5 76.3
1998 79 60.0 17 100.0 76.0
1999 67 60.0 44 91.5 68.5
2000 45 62.0 15 150.0 81.7
ns ns ns

PTCA=percutaneous transluminal coronary angioplasty

5) ¥ C (@AH=024, %% AT 1F=011~054)
, 96% A3 72+=0.07~0.31)

5
2730740 ABVE A 4R E A5 8S Yk AR ROC A3
[¢] S

HAHL 0501k E¥o EAY ARLTE Hbehe Hosmer-Lemeshow Statistic 4.56
(p>005)012 00 o= AAF A dZEFo] FAXOE HEgg uldith

s ADEL &B6%, HYED TGN Adw
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<Table 4>  Predictors of Reperfusion Delay with Logistic Regression Analysis

Variables OR* (95% CI" p Value

Age (years)

65> 1.00 — —

65< 142  (0.71, 2.86) 0.327
Gender

Male 1.00 — —_

Female 1.10 (049, 245) 0.818
Smoking

No 1.00 — —

Yes 0.88 (044, 1.74) 0.709
Diabetes

No 1.00 — -

Yes 0.60 (0.30, 1.20) 0.147
Hypertension‘

No 1.00 — —

Yes 2.01 (107, 3.81) 0.031
Previous AMI !

No 1.00 — —

Yes 144 (038, 547) 0.589
Symptom onset to presemation.

4 hours > 1.00 — —

4 hours< 230  (1.12, 4.76) 0.024
Characteristics of chest pain

Typical 1.00 — —

Atypical 063 (032, 1.27) 0.200
Hypotension (SBP<90mmHg)

No 1.00 — —

Yes 2.01 (041, 9.74) 0.389
Bradycardia (<55beats/min)

No 1.00 — —

Yes 0.80 (029, 2.20) 0.663
Cardiogenic shock

No 1.00 — —

Yes 042 (0.05, 3.27) 0.404
Relative contraindication to reperfusion therapy

No 1.00 — —

Yes 1.12  (0.25, 4.96) 0.880
Anterior AMI

No 1.00 — —_

Yes 0.93 (0.51, 1.68) 0.804
Transfer-in

No 1.00 — —

Yes 1.29 (0.70, 2.39) 0.417
Time of presentation to hospitalT

Diurnal (9am~Spm) 1.00 — —_

Nocturnal (6pm to 8am) 1.99 (134, 2.95) 0.001
Weekend

No 1.00 — —_

Yes 272 (1.23, 6.01) 0.013
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<Table 4>  (Continued)

Variables oR' (95% C1*) p Value

Hospital
A 1.00 — —
B 0.86 (0.37, 2.01) 0.734
c’ 024 (0.11, 0.54) 0.001
Year
1997 1.00 — —
1998 096 (043, 2.15) 0.929
1999 1.10  (0.49, 2.43) 0.824
2000 1.74  (0.66, 4.59) 0.263
Type of reperfusion therapyT
Thrombolysis 1.00 - —
PTCA 0.15 (0.07, 031 <.0001
Hosmer-Lemeshow statistic 4.56 (p=0.804, df=8)
Area underthe ROC® curve 0.825

*p<.05; t p<.01;t OR=0dds ratio; * Cl=Confidence interval; ' ROC=Receiver operating

characteristic; TAMI=acute myocardial infarction; ** Area under the ROC curve and
Hosmer-Lemeshow statistic were derived from the parsimonious logistic regression model
which contained significant variables (p<.05) only.

ste] 9A] ot WpEH FAAAF e ARF ADELS Cannon 5200008 AT 2
7H46.2%) 3 FrAFeE w0l

o] dTlA AAF AR £8ATY T AL NN 6008, BT FHULF
o4 125% 22 7|E A7l vigte] dAZ 71 HoltH(Table 5). & F7olAs vl
o E AAE 1019 71E AF F AL edM ARF A5 22A70] B A7HEY
B A7 BF edolglen, fsY FAAE SN ABF AE L2400 & AT
o} gokd A7E EF 7doglt) At £ A3 Ade 7€ Y d7Y A#F
QAT BlgiME Akl 8 e T dEAE e R SRY 99419999 BT
of Jstd AAF LAY FYHL AL A By, HEEY Y 7
£ 18020l 2 gt 4424 4 ABF A5 AAdEE FFGsHA k) 4
M diBAdol Qe B&e 2AS Bt YR AP Qesickn Aztée

FAHTAN BAAA ABF A A 2= AZbo] AojRAFE ATES FobA)Y)
gFol o] HIFHCRE Fourtol dth(Newby 5, 1996, Berger &, 2000; Cannon %,
2000). Berger (200008 AvelA FHEaeE 308 oldel T2 ALY 30U AHFES
125%C19% © vlgte], 30~90% Afolel w2 #ATY ABS 141%, 0F oA B4
199%% Az F7kete FE UE lﬂifi AFL Newby (200008 ATAXE v}
AZMAGT o]59 dollA %ﬁ%ﬁﬁﬁ o] W& AT 30U AFFES 54%
o]% ©l Blate], 60~90%F Alo]ef e i?}x}v_fﬁl £ 6.4%, 0% o] A9 76%RTh.
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<Table 5> Median Time to Reperfusion Therapy from Selected Studies

Year Location pl::)ié:tfs Thm(r:]r;.’: )]ysis l::i’;
Ribichini et al (1996) Italy 83 33 40
Ribeiro et al(1993) Spain 189 69 84
Gibbons et al(1993) United States 105 20 45
Grines et al(1993) United States and France 395 32 60
Zijlstra et al(1993) The Netherlands 301 30 62
Zijlstra et al(1997) The Netherlands 95 30 68
DeW ood et al(1990) United States 90 84 126
GUSTO IIb Group(1997) Multicenter 1158 72 114
Grinfeld et al(1996) Argentina 112 18 63
Garcia et al(1997) Brazil 100 179 238

PTCA=percutaneous transluminal coronary angioplasty

HYTH FANFESE 602 ool 2 FATol vl 61~120F Atole] ¥ &AL
9] 7 B9H A8E(in-hospital mortality)> 15% H ¥3}2H, 1208 ©]Fl &2 &
T9 2B+ 40~60% © E}XtHCannon 5, 2000).

o d7oM ABF AAge] FIF FFE vFD A 1) 1Y (@AR=201), 2)
FAEE F SEA YA LAt 4A7E of el (I Au]=2.30), 3) 01’-7“’“ <5
Aol e B¢ (mAan=199), 4) FZol SEHel Hdd A-H(xA=272), 5 HL C
(2AHH=024), 6) BTN FANF &S ¥ AH(@A=0.15R 7]& °4‘TL*‘°ﬂ"1"

9,04 % Bads 2 B BAY, MAE FE5 S B4 29 FHY2ANY
S oA FozH AT ARE AQN)E R0z Lo Uk TR FFE B
B § 4234 59 84 292 AR

TR AN Yepde A8Y, A9, A & A 7
F AAZRE gEstE afl Qv Aoz 4wA YthMaynard %, 1995, Newby %,
1996; Lambrew &, 1997; Palmer &, 1998; Berger &, 2000; Angeja &, 2002). 3tA1%F 7]&
AFst 2] & dFME n8YF 4% F SEH Wd7AY 2247 ol9)9] #At
2992 ARF AL F9F TS 1AA v Aoz Uit oj& o] A7 AL
gt 71 71E Aol vlgte A7) Ed shedel ok 2AF ddA 4771 Maynard
S(19%)8] dTelAe 2129909, Lambrew 5(1997)8] 97 1,755%, Berger 5(2000)8 &
T 17379%, Angeja 520028 AT 40,017801%lh oIk A 2] vl #4 2
of nlate] HA Qole] AAF Ade] o & dFE nHU] WEY 7Hs4ol Ut Angeja
5(2002)8 AFolME HA QRlo] A oo nlste] AFF Al B} s YT
nAlE AoE Yehg
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o] A9 dufsl nAsIX R 7]E AFAME oftte] ATAF APE0] FopRE AR
A eH(Maynard 5, 1995; Garot 5, 1997, Zahn 5 1999; Angeja &, 2002). oFztel A
AAL ALl vste] 53] AN FAAFeAA A% AT e
NE£9 3L AR imvu Z4he FHRA 9 ~2.F 5A) HlEl Q%4
~2.7 24 AfolofE 40 24 3~8A] Atolel= 105%01Y o AT Angeja 5(2002)8]
TolA ofzt AT A Algro]l Fihef uldte] 228 o AW Fel| nlgt{® dA3] 2
o x3 1 AF9 2] B Aol AR Ado] 5ol vlste] Foe o &7
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AAdSE TAHQ o]fF B8l 25 e A% @77 Besvn AAdn

of dyelx W CollA AT AE7F A9E F52 WY A ¥4 Bl wlsto] 14
FolAth@Ab]=024). ol ZL Wk dd deldE ARF A5 A&A 2 Aozt
52 Yudth vjaAdRd oM A FHHIE B AaFo] 2007 ol WHe
2 @AE o]$E A& A1l Y Ryan 5, 1996). o= AEFHO] B HHojM A
< BAHEA AR FadHrt o FL AeE deA o] dEeld A, & 47
of ol B ¥ SHAE WA FAATAY $A 7 ¥Y A P w3k
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£ ﬁ:r“’ﬂﬁ i%lfi]ﬂ-ﬁr@,l?.ﬁéol ABF AR AFE 453+ 785 Hkke AXEY
ROC FA5e 8- 0825% ¢k °l& Angeja 5(2002)8 dSEZH(0.72)°] vlst] 53
-’F%O]%E}. Ohman 5(2000)2 ROC ZA3te] B4 06 ©l8E 'no clinical value’, 06~0.7
"limited value’, 0.7~0.8% 'modest value’, 0.8 ©1%2 'genuine clinical value’Z &3t
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