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Dljecdéver. The purpase of the present sindy was ts compare
Intravensus sirepiakinase therapy with immediale coromary an-
gioplasty wiiboul antecedont thrombolytic thorupy with regard o
lefl ventricalar fwsction wnd baspital mortality and rejularcties.

Backgreund, Despite the widesproad wse of Iniravenows fhwom-
bolytic therapy sad semediste perewiseess tramslamslasl coco-
nary angloplasty, these two sirategies o trest patients with sn
acute myocardisl infisrction kave only yecently been compared in
raadamized triaks. Coromary angioplaty kas been shown fo result
in 5 higher patency rate of the infarch-relaied corensry mtery,
with & less severe vesidual sicoetic lesion, compared with strep-

e growp

tieats (19%) vorsws In 2 {1%) b the sngioplesty grewp (p < 0.001).
Either deala or nonlsl relafarction cetarred in 23 patients
(15%) it the srepiokinase group sd in § patients (3%) in the

therapy
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(1 Am Coll Cardil 1994;23:1004-5)

During the past decade the efficacy of tarombolytic therapy
and coronary angloplasty in restoring patency of the lnfarcs
related coronery arlery has been stwdied extensively {1-11).
Currently, the combination of streplokimase, sapirin and
heparln is ome of the generally accepted treatment strategles
in p:nenu wllh acute myocasdial Infm:don (S—lll) lhnct

lasly without d le ther-
Wy lvond: the mnhlly adverse effects nfmyoelnhl and
imraplaque hemorrhage that can be observed after thrombo-
Ivtic therapy (12) end may be au appropriate ahernative
therapy (7,13-15), Ina previous raport we showed thet direct
coronaty angioplasty is associated with a higher patescy
rate, & less scvere residual stenotic lesion in the infarce-
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related vessel, better preserved KR ventricular function as
well as less recurrent ischemia before bospital discharge
compared with iniravenouy swreptokinase therapy (13).
However, scveral impostant questions are siill to be an-
swered befors direct angioplasty can be accepted as the
therapy of cholce in patients with acute myocardial infarc-
tlon. In particular, does the superior coronary apatomy
result in a more favorable clinical outcome? Although the
results of the Frimary Angioplasty in Myocandial Infarction
trial (14) showed & srong trend toward survival benefit and
lower rate of reinfarction with aegioplasty versus intrave-
nous tissue plasminogen activator, additional data are
uneeded before definitive conclusions can be drawn. We
therefore extended our trial to investigate differences in
mortality, recurrent myocardial imfarction and Jeft ventricu-
Iar ejection fraction before hospital discharg 1,

Meﬂmds

The d and approved by the
mnmw-lmwboud The enrollment of patients began
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on August 20, 1990 and ended on April 26, 1993, !nclusmn
criteria were 1) symptoms of wne myocardial i
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sion, time from onset of symptoms 10 admission and previ-

persisting >3 min, i d by en

ous Iy fial infi In the presentation of the data,

{ECG) with >1-mm (0.1 mV) ST scgment elevationin wm or
more : leads; 2) p within 6 h afrer
symptom onset of between 6:and 24 h, if there was evidence
of continuing ischemia; 3) age <76 years: 4) no contraindi-
cation to thrombolytic inlerveminn lerm-e randomization
the followi: iables were d: age. gender. Killip
d-ss on nﬂmlsmn (16), ECG site of infarction, history of

farction. time of onsel and Lime of
hospnal admigsion.

Rendomization and trestmemt. After informed consent
was obtained, patiems were randomly assigned to one of the
two treatment modalities by means of a closed-envelope
system. All paticnts received aspirin and heparin. Hepurin
was given muavmusly and titrated to a dose that resulted
in an activated partial thromboplastin time of two to three
times the normal vaiue. Patients assigned to sreptokinase
thetapy received 1.5 million U intravenously in 1 h. Patients
nssigned to undergo coronary angioplasty were immediately
transported to the catheterization laboratory for coronary
angiography. If the coronary anatomy was sunlable for
myoplnty this procedure was performed immediately us-

ymp

vari given as mean value * 5D, whereas
discrete variables are given as absolute values and percents.

Results

The 301 patients in this study inchude the 142 patients
evaluated previcusly (13) Dm-mg the enroliment pennd 3
patients were rand dto g0 either
therapy (149 pari or coronary angioplasty (152 pati
All palienis !ss'gned to the angioplasty group underwent
immediate coronary angiography, with one exception: One
patient died of candingenic shock immediately afier random-
ization, Five patisnts had an open infarct-related artery and
were treated conssrvatively. Six patients with extensive
coronary artery disease not suitable for angioplasty under-
went primary coronary artery bypass grafting. Angioplasty
was performed in 140 patiems, and the procedure was
successful in 136 (97%4). In four patients angioplasty failed to
reopen the infarct-related vessel, Three of them underwent
Smergeasy coronary artety bypass grafting. and one patient
was treatcd conservatively. Of the 136 patients with success-

g standard techniques.
End peints. The ﬂudy end points were the fallowmg
1) death before hospital di R
infarction before hospital discharge. defined as chest pain
accompanied by changes in ST-T waves or new Q waves,
aad 2 second increase in creatine kinase of more than two
times the upper limit of nermal or an increase of this
magnilude over the previous value if the level had not
docrensed below the upper Himit of normal (13), 3 Left
ventricular gjection fraction was measured with a radioau-
clide technique before hospital discharpe. The technique
used in our kospital has been described elsewhere (13).
Sixtistical amalysis. Siafistical analysis was performed
with aa PSS personal computer, version 4.01, 1950. All end
points were analyzed according to the principle of intention
to ircat, Differences between group means were tested by a
two-tailed Student £ test. A chi-square method was used to
test differences © ions, with calculation of
velative risks and exact 95% cnnﬁdm:e intervals (17), Pa-
tients randomized to mmdergo angioplasty were defined as
the refereace group. The Fisher exact test was used if there
was an expected cell value <5, Statistical significance was
defined as a p value < 0.05. Multivariate raalysis was
performed by fitting a logistic regression model, permitting
calculation of odds ratios that could be interpreted as rela-
tive risk and their 93% confidence interval (C1). All baseline
characteristics that could have hed an effect on the ocow-
rence of in-hospital death or recurrent infarction were incor-
porsied inio the model to estimate the proper treatment
effect. In the multivariate analysis, adjustments were made
for differences in age (continuous variable), gender, infarct
location (anterior versus nonanterior), Killip class on admis-

fuk lasty. 7 underwent elective coronary artery bypass
grefting for left main coronary artery or extensive three-
vessel coronary artery disease. All patients assigned to
therapy with intravenous streptokinase wege treated accord-
ingly, with one exception: One patient died of cardiogenic
shock immediately after randomization. Another 16 patients
with hemodynamic compromise and signs of ongoing isch-
emin within 24 h after admission underwent rescue angio-
plasty, with procedural success in 15 parieats. Emergency
corcnary artery bypass grefting was performed in one pa-
tient. Sixteen patisnts underwent emergency coronary an-
gioplasty because of signs of recurrent ischemia, with emer-
gency coronary artery bypass grafting in 1 patient and

Tahile 1. Baseline Cheracteristics of the Patients

Strepokimase Angloplasty
Group P
{n = 149) in = 152} Valug

Agetymh 6lz9 =10 0.06
Male 121 (815 127 (848) .59
Angerior infaretian (4655) 79 92%%) 027
Previous infarction 21 114%%) n Q15 o
Time from onset to 176 + 172 FLLE 043

adimission (min]*
Killip class on admission

1 122 (@2%) 165 (76%) k2]

I 13 (10%) 214w 026

m 253 6 (458) 041

v g B {5%) 014
Multivesse! disease 88.(5%) 95 (03%) 0.63

*From onset of saymptoms of myocardial infaretion to hospital admiseion
ithe moment the ambulance drives through the door). Values presented are
mean vatue *+ SD or rumbes ().
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66 x 9.8 years olc, and sarvivers were 59 1 5.5 years old
(p-ODl).Aﬂermulﬁvaﬁmj;lnllysis #g¢. Killlp class on
ond

were assoclated with the end points of

Table 2. Clinical Date
Sizzptokinase Angopbuty
Groap Groop r admission, previous
(0= 19 (a =130 Yaom  with ki

Haspital stay 14468 12333 0003
Stroke %) L% o7
Vascular repaic a[0%) 1 (1%) 10
Mechatice] vesilation 3%} 2(1%) 068
Heap faiore 17 (Ve 7(5%) 003

9(6%) 4(5%) 097
1ARp 12 (%) 1(13%) [+ 3
Peak CK 1405 = 2% 1269 = 1,088 [[k1)

Vdmpmmdmmuml:mﬂnnnhm Bleeding =

tieesding requiring. K = creatine

Linase; Hnnhlnu-w-nﬂunfdhnmmmpymms
2ptets and angitensin-canverting crzyse {ahibitors <26  after ndmission;
1ARP = inizweortic balloon pump; Vescular repair > surgical repair of the
femaral artery.

procedural success in 15 patients. Nine patients underwent
elective angioplasty, and 13 patients underwen! elective
coronary artery bypass grafling for exercise-induced yigms of
myocardial ischomia. The remaining 94 patients were treted
conservatively. Coronary angiogrphy was performed in 141
of the 149 patients assigned to receive strepiokinase (95%).
Baseline characteristics are shown in Teble 1, and addislona)
clinical data are shown in Table 2.

End peims, Death. A iotal of 14 paticms (5%) died, 13
{79} in the streplokinase group and 3 2%5) i the angioplasty
m(p =um4) Th:ﬂnuddmhushwnln‘l‘ams 1

dil shock were excluded, there was still
a algniﬁcamly lowstr martality in the patienis randomized to
undesgo angioplasty (2 of 144 versus 10 of 146, p = 0.03).

Recurren! wyocardial infarction. A total of 17 patients
6%) had a recurrent myocardial infarction, 15 (105) in the
streptokinase group and 2 (1%5) in the angloptasty group (p <
0.001). Denth or a nonfasal recurrest infarction ocenrred in
23 patients (15%) im the streptokinase group and in 5 patlents
(3%} in the angioplasty group (p = 0.001). The resuls of the
univariate analysis arc shown in Table 3,

Age was essociated with montality. Nunsurvivors were

deats and recumment myocardial infarction, as well a5 the
combination of death and nonfatal recurrent infarciion.
Patients with a previous myocardial infarction had an in-
creased risk of recurrent infarction (relative risk 4.5, 95% C1
1.4to 14.5). Killip class on admission was associated with an
increased risk of death (relative risk 3.6 per step, 95% C12.0
10 6.6). After adjustments were made for differences in age,
gender, previous myocardial infarctipn, time from eoset of
symptoms (0 admission, [ocation of the infarction and Killip
¢class on admission, the relative risk of reinfarction in the
stréptokinase group was 9.7 (95% CI 2.1 10 45.1) compared
with the angioplasty group, and the relative risk of death was
Esmcxl‘mnnmuﬂmepwhmscmmmd
with the angioplasty grou)

Ldl'wmricnlardnmjmm Left vemtricular gjec-
tion fraction was measured in 140 patients (M%) in the
streptokinase group and in 149 patients (98%) in the angic-
plasty group. Putieats in the streptokipase group had am
efection fiaction of 44 = (1%, tad thesc in the angioplasty
group had an ejection fraction of 30 + 11% (p < 0.001). A
previous myocardial infirction, the focaticn of the infarclion
mmummmmmm:mwetenw
o cj fraction, as shown in Table 4. Before discharge
260 (8625} of the 301 patients performed a

exercise siress test. The results are shown in Table S,

Discussion

Although thrombolytic therapy is ore of the major ad-
vances in the care of paticats with an acute myocardial
infarction (1-4,6,9,10), reperfusion of the occluded infarct-
relared anery iy mot obtained In 20% 10 32% of patients
(8,11,13). Recent trials have shown that immediale coronary
angioplasty without astecedent thrombolytic therapy results
in a reperfusion rate 2>90% (7,13,14), Furthermore, 3igns of
recurrent myocardial ischemia that occur often in patients

Table 3. Comparison of Outcome Between 149 Patients Assigned 1o Streptokinase Thempy and 152
Patients Assigned 1o Undergo Coronary Angioplasty (uaivatiate analysis)

Streptokimese Anpioplwsty

Group Group ]
{00, of pia) (8. of s} Value RR 9% C)
Desth il 3 004 19% 101225
Cardiogenic yhack 5 1
Cardinc rupture H 1]
Sudden death H 1
Siroke 1 ]
Recurreat infarction 15 1 0.001 (7] 1.59-76.58
Deesth or necuryent infarction <] ] 0.0003 540 191-1251

Tl = canfidence interval; pis = palionts; BR = nefalive risk of ouicome of Hremokinae-dveatsd pasicals

compared with angioplasty-ireated patizats.
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Table 4. Leht Ventricutar Ejection Fraction
Streplokinase Group Angioplasty Group
(=149 =153 Difference
[ Abxolte Relative
% tmem + 8D) No. % (mean = SD} No. Valuwe [22) &
Al pts Kl 40 LS ue <0001 6 7]
Angerior infarction B2 51 LN % < {001 9 19
N anteriar infarction g9 ™ Ny B 0.006 4 8
‘Previoms infarction F2ERE] 1B S 3l 0136 [} 1
No peevious infaretion a5 =11 = 5129 m <00m [ ]
>(20-min f0om onset to sdmisxion “=12 1] LK) 4 am 5 1)
<[20-min from et to admiasion L] » 58 n <oon 7 1
<260-mix Srom onset to admigsion Hetd 0 b1 P 15 0.002 3 a
s = patlenss.
after thrombolytic therapy and resuh in reinfarction, as well | d to receive kinase, This knowledge of the

as subsequent in-hospital interventions (%), seem to be
reduced afler immediate angioplasty (13,14). We therefore
extended our previous trial (13) to investigale whether these
differences in coronary patency and recurrent ischemia
would result in differences in mortality and the incidence of
recurrent myocardial infarction. Dur data support this hy-
pothesis.

Myocandial salvage and lefl vestricular gjection fraction.
Left ventricular ejection fraction has been proposed (18), as
well as rejected (19), as an end point in trisls of acute
myocardial infarction. Long-term survival is strongly related
1o left ventricular ejection fraction (6), bux one of the main
objections to the use of ejection fraction as an end point has
been the problem of “missing values” and the consequent
dabate about imputing data becruse studies are unavaikable
or techmically inadequate (19). We therefore chose a radio-

coronary anatomy certainly played a rale in the subsequent
therapeutic sirategy because it allowed emergency surgical
intervention i patients with a high risk oronary anatomy.
In patients randomized lo receive streptokianse, revascular-
ization peocedures were performed only on clinical indica-
tion. “‘Rescue™ angioplasty for failed thrombolysis was
pesformed in 11% of patlents, and angioplasty or bypass
surgery for recurrent ischemin was pesformed in 26% of
patiemts randomized to receive streptokinase. The difference
in results between the two groups might therefore not only
be due to differences in initial treatment but, possibiy, to
subsequent different management as well.

Which patients with acute myocardisl inferction should
kave primary angleplasty? M immediate angioplasty were
offered ro nll paticms with an acuie myocardial infarction, a

puclide technique that is easy 1o perform, requi ty 10to
15 min and is not cumbcrsome for the patient (13). We were
thus able to measure ejection fraction in nearly all of our
paticats (209 [96%] of 30L). Qur vesuits show (Tablc 4) that
mm!edim mmplusty nlvnm more myocardivm than

pecially in patients with an infare-
mnoflheam-ur wall and in patients with a short interval
batwesn symptom onset and hospital adimission.

Impact of coronary anglography immedintely alter hospital
admimion, All but onc patient randomized to umdergo an-
gioplasty had immediate coronary angiography. Therefore,
in patiems randomized 1o undergo angioplasty, coromary
angtomy was knowm nt an early stage as opposed n patients

Tabis 8. Bicycle Bxercise Test Before Discharge

dous logistic burden would result and be impossible
10 organize at the present time (15). However, this may uot
be necessary. A substantial number of patients fare very well
with thrombolytic therapy. The most impartant task for the
coming years will therefore be to identify on admission those
patients that will do weli with thrombolytic therapy and to
apply immediate angioplasty withous antecedent thrombo-
Ivtic therapy in subgroups of patients who are likely to pain
the most benefit from this procedure (L5). This policy of
“tailored" angioplasty and thrombolytic therapy in patients
with a low risk of death ur other complications should be
based on easily obtainable clinical data available immedi-
ately after hospital edmission,
Study limitations, Given the limited number of patients in
our study it is impossible 10 conclude exactly which sub-
groups dn henefit most from angioplasty, the only easy

being Killip class =11 on admission. Alse

Group Group P the megnitude of the effect of angioplasty on the risks of
=2 Ina 16 Value reinfarcrion and death should be viewed with caution be-
Awgina 17 {14581 5 (1% (1] cause of the wide confidence intervals.
ST seameal deession >! mm 49 (405) W <0801 Conclusions. Qur results show that lmmedlate cnronary
Muximad workload (W) 90+ 30 LRy [T ] ioplasiy without dent ad ion of a th

Velues presented are mean value = SD or number (%)

lytic agent results in better left ventricular function and a
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lower in-hospital incidence of recuarent mhrr.nnn 2nd death
than with i
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