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BSTRACT

 

Background 

 

In patients with acute ischemic 
stroke, early treatment with thrombolytic agents is 
thought to permit reperfusion of ischemic neurons 
and to promote recovery of function. The Multi-
center Acute Stroke Trial — Europe (MAST-E) was 
designed to assess the efficacy and safety of strep-
tokinase in patients with acute ischemic stroke.

 

Methods

 

Patients with moderate-to-severe ische-
mia in the territory of the middle cerebral artery 
were randomly assigned to receive streptokinase 
(1.5 million units over a period of one hour) or pla-
cebo within six hours after the onset of stroke. The 
primary efficacy outcome was a binary criterion 
combining mortality and severe disability at six 
months, with severe disability defined as a score of 
3 or higher on the Rankin scale. The primary safety 
outcomes were mortality at 10 days and cerebral 
hemorrhage.

 

Results

 

All randomized patients (156 in the strep-
tokinase group and 154 in the placebo group) were 
evaluated at six months. The incidence of the primary 
efficacy outcome was similar in the two groups (124 
patients in the streptokinase group and 126 in the 
placebo group died or had a Rankin score 

 

�

 

3). How-
ever, the mortality rate at 10 days was significantly 
higher in the streptokinase group than in the place-
bo group (34.0 percent vs. 18.2 percent, P

 

�

 

0.002). 
The higher rate in the streptokinase group was main-
ly due to the hemorrhagic transformation of ische-
mic cerebral infarcts. At six months, more deaths 
had occurred in the streptokinase group than in the 
placebo group (73 vs. 59, P

 

�

 

0.06). 

 

Conclusions

 

In patients with acute ischemic 
stroke, treatment with streptokinase resulted in an 
increase in mortality. The routine use of streptoki-
nase cannot be recommended in acute ischemic 
stroke. (N Engl J Med 1996;335:145-50.)
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LTHOUGH stroke is a leading cause of
death and disability in developed coun-
tries, there is no established treatment for
acute ischemic stroke. Reperfusion is one

possible approach. Interest in reperfusion with throm-
bolytic agents has been renewed following the suc-
cess achieved with thrombolysis in patients with
acute myocardial infarction.

 

1,2

 

 The rationale for re-
perfusion with thrombolytic agents is that early
treatment aimed at the recovery of ischemic neurons
leads to increased survival and reduced disability.
However, thrombolytic therapy carries the risks of
symptomatic cerebral bleeding and reperfusion-asso-
ciated injury.

Since the late 1950s, reports involving over 3000
patients with stroke treated with various thrombo-
lytic agents have been published; most have been re-
ports of individual cases or small series. Only a few
small, randomized, controlled trials have been re-
ported, and it is not possible, on the basis of the data
from these studies, to determine whether throm-
bolytic therapy is effective and safe in patients with
acute ischemic stroke.

 

3,4

 

 The results of larger ran-
domized trials designed to assess the safety and ef-
ficacy of thrombolytic therapy in acute ischemic
stroke have recently been published.

 

5-8

 

 We have re-
ported the results of the Multicenter Acute Stroke
Trial — Europe (MAST-E) with respect to the safety
of streptokinase (based on data from 270 patients).
The Data Monitoring Committee recommended
that recruitment be stopped early because of an in-
crease in mortality due to intracerebral hemorrhage.

 

9
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Here we report the final results, including the out-
come at six months for all 310 patients enrolled in
the trial before recruitment was stopped.

 

METHODS

 

Study Protocol

 

The protocol has been described elsewhere.

 

10

 

 Briefly, MAST-E
was a multicenter, double-blind, controlled trial with computer-
ized randomization performed by an independent statistics cen-
ter. All patients who were hospitalized because of the sudden on-
set of a focal neurologic deficit attributable to ischemia in the
territory of the middle cerebral artery and who could be random-
ly assigned to a treatment group within six hours after the onset
of symptoms were eligible for enrollment. The criteria for exclu-
sion were a mild deficit (MAST score, 

 

�

 

55

 

11

 

); the resolution of
symptoms before randomization; a computed tomographic (CT)
scan showing cerebral hemorrhage or a nonvascular disorder; a
previous hemorrhagic stroke or a previous stroke with clinical se-
quelae; recent surgery or trauma; another illness known to com-
promise the prognosis; or known or suspected pregnancy. Random-
ization was stratified according to the center and the MAST score
(

 

�

 

20, severe deficit, or 20 to 55, moderate deficit). Patients re-
ceived either 1.5 million units of streptokinase (Kabikinase, Kabi)
or an identical-appearing placebo administered by intravenous in-
fusion over a period of one hour.

Streptokinase and placebo were received in batches at the Drug
Supply Center, where they were packaged and numbered non-
sequentially. The use of concomitant treatments was left to the
discretion of the participating investigators, and details of these
treatments were noted on the case-report forms. Quality-control
measures included on-site visits and cross-checking of case-report
forms and medical records.

The trial was conducted in compliance with the Declaration of
Helsinki and approved by the Ethics Committee in Lyon, France,
and the West Ethics Committee in Glasgow, United Kingdom.
Patients or family members gave written informed consent. Be-
fore its commencement, the trial was registered in the Interna-
tional Society for Thrombosis and Haemostasis Registry, the Ot-
tawa Stroke Trials Registry, and the Major Ongoing Stroke Trials
Registry.

 

12-14

 

Outcome Measures and Data Collection

 

The primary efficacy outcome was a binary criterion combining
death and severe disability (Rankin score, 

 

�

 

3) six months after
admission. The Rankin scale is a six-point scale that assesses the
degree of handicap.

 

15

 

 The secondary efficacy outcomes were death,
recurrent cerebrovascular events, and ischemic events. The Barthel
score, on a 20-point scale that assesses the ability to perform 10
activities of daily living, was determined at the six-month visit.

 

16

 

The safety outcomes were mortality at 10 days, symptomatic in-
tracranial hemorrhages, and clinically silent intracranial hemor-
rhages assessed by CT on day 5, or earlier in the event of clinical
deterioration.

We calculated that 600 patients should be enrolled to detect a
decrease of at least 20 percent in the incidence of the primary ef-
ficacy outcome in the streptokinase group, with alpha and beta
errors of 5 percent in a two-sided comparison, assuming that the
incidence of the primary efficacy outcome in the control group
would be 70 percent.

Selection data were collected with the use of a telephone com-
puter system before randomization. Base-line and in-hospital data
were collected by the participating investigators and sent to the
coordinating center. To ensure a blinded evaluation of the primary
efficacy outcome, the six-month follow-up data were collected
centrally in France by telephone interviews with each patient, a
family member, or the patient’s general practitioner by a neurolo-
gist unaware of the treatment received by the patient.

 

17

 

 In the
United Kingdom, follow-up data were collected by home visits or

a review of clinic records. These two methods have been shown
to be highly correlated in assessing the outcome of stroke.

 

18

 

 Crit-
ical events were documented by the investigators and validated by
the Critical Events Committee, which was composed of neurolo-
gists not involved in the enrollment or follow-up of patients and
unaware of the treatment received.

All CT scans were reviewed independently, with the use of a
standard questionnaire, by three neurologists who were unaware
of the treatment assignments. CT findings considered to be early
signs of stroke included loss of the density contrast of the lentiform
nucleus

 

19

 

; loss of the density contrast of the insular ribbon

 

20

 

; and
hemispheric sulcus effacement, either alone or in association with
hyperdensity of the middle cerebral artery.

 

21

 

 Hemorrhagic transfor-
mations were classified as either hemorrhagic infarcts or parenchy-
mal hematomas. Hemorrhagic infarcts have heterogeneous areas of
blood with indistinct margins and a speckled or mottled appear-
ance or multiple areas of coalescent hemorrhage within large areas
of infarcted tissue, situated in the cortical or basal-ganglia gray mat-
ter. Parenchymal hematomas have a homogeneous area of circum-
scribed hyperdensity, usually with a mass effect and sometimes with
ventricular extension.

 

22

 

 

 

Statistical Analysis

 

The statistical analysis was performed at the independent Statis-
tics Center, with the use of an intention-to-treat approach. Data
from the two treatment groups were compared with Student’s
t-test, Wilcoxon’s test, the chi-square test, or Fisher’s exact test, as
appropriate. For the survival analysis, data were censored at the
date of the six-month assessment. The distributions of survival
times in the two groups were compared with the log-rank test. A
Cox proportional-hazards model was used to make adjustments
for the effect of potential confounding variables on in-hospital
mortality. All reported P values are two-tailed. The Data Monitor-
ing Committee, composed of scientists not involved in the rou-
tine running of the trial, reviewed the safety reports each time the
10-day in-hospital assessment had been completed for 50 pa-
tients. Two formal interim analyses were planned: the first after
the enrollment of 100 patients, and the second after 300 patients
had been followed for six months.

 

RESULTS

 

From September 17, 1992, to September 26, 1994,
310 patients were enrolled at 48 centers in France
and the United Kingdom. The recommendation of
the Data Monitoring Committee to stop recruitment
has been reported elsewhere.

 

9

 

 We report here the re-
sults for the 310 patients already enrolled when re-
cruitment was stopped (156 in the streptokinase
group and 154 in the placebo group). There was no
significant difference in the base-line characteristics
of the two groups, except for the number of patients
with diabetes mellitus (P

 

�

 

0.05) and the frequency
of right-sided brain infarction (P

 

�

 

0.003), which
were higher in the streptokinase group (Table 1).
The median delay from the onset of stroke to treat-
ment was 4.58 hours (first and third quartiles, 3.75
and 5.25 hours) in the streptokinase group and 4.50
hours (first and third quartiles, 3.67 and 5.25 hours)
in the placebo group. A total of 148 patients in the
streptokinase group and 152 in the placebo group
received the full dose. Sixty-five percent of the
patients in the streptokinase group and 75 percent
in the placebo group received concomitant treat-
ment with heparin, and in 31 percent and 12 per-
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cent, respectively (P

 

�

 

0.04), heparin was adminis-
tered within 12 hours of randomization. Twenty-
one patients in each group received aspirin within
48 hours.

The safety and efficacy outcomes are shown in Ta-
ble 2. A similar number of patients in the two groups
had died or were severely disabled at six months. No
patients were lost to follow-up. In-hospital deaths
and symptomatic cerebral hemorrhages occurred
more frequently in the streptokinase group; 26 of
the symptomatic cerebral hemorrhages in the strep-
tokinase group were fatal, as compared with 2 in the
placebo group (P

 

�

 

0.001). After adjustment of the
proportional-hazards model for the MAST score
and the side of brain damage, the rate of in-hospital
deaths remained significantly higher in the strep-
tokinase group (hazard ratio, 2.18; 95 percent con-
fidence interval, 1.37 to 3.46; P

 

�

 

0.001). At six
months, the mortality rate was higher (but not sig-
nificantly so) in the streptokinase group than in the
placebo group, with a relative risk of 1.22 (95 per-
cent confidence interval, 0.94 to 1.58) (Fig. 1).
There was a trend toward less severe disability, as in-
dicated by the Rankin score (P

 

�

 

0.05) and the Bar-
thel score (P

 

�

 

0.06) among the survivors in the
streptokinase group (Table 3). Among these pa-

tients, the mean (

 

�

 

SE) length of hospitalization was
similar in the two groups (35.9

 

�

 

3.5 days in the
streptokinase group and 30.3

 

�

 

3.0 days in the place-
bo group), but the patients in the streptokinase
group had shorter stays in rehabilitation units or
nursing homes (43.2

 

�

 

5.6 days vs. 67.4

 

�

 

5.6 days,
P

 

�

 

0.003).
The CT findings at base line and subsequently

(between day 1 and day 5) are shown in Table 4. All
310 patients had either no abnormalities on the CT
scan or signs suggestive of acute cerebral ischemia
on the initial scan. As compared with the placebo
group, significantly fewer patients in the streptoki-
nase group had only an infarct on the subsequent
CT scan (P

 

�

 

0.001) and more had scans showing
any hemorrhage (P

 

�

 

0.001), hemorrhagic infarction
(P

 

�

 

0.03), or parenchymal hematoma (P

 

�

 

0.001).

 

DISCUSSION

 

The results of this study do not demonstrate that
streptokinase is beneficial in the treatment of acute
ischemic stroke, since the incidence of the primary
efficacy outcome (death or severe disability at six
months) was similar in the two groups. In addition,
the mortality rate was higher in the streptokinase
group, mainly because of hemorrhagic transforma-
tion of cerebral infarcts. Imbalances in important
prognostic factors at base line are not likely to have
influenced the results, since they remained unchanged
after adjustment for these factors. In another clinical
trial involving patients with acute stroke, hypoten-
sion was thought to be the cause of the high mor-
tality rate, because of the loss of autoregulation of
cerebral blood flow.

 

23

 

 This is an unlikely explanation

 

*Plus–minus values are means 

 

�

 

SE.

†P

 

�

 

0.003 for the comparison with the placebo group.

‡P

 

�

 

0.05 for the comparison with the placebo group.
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156)
P

 

LACEBO

 

(N
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154)

 

Male sex (% of patients) 56.4 56.5

Age (yr)
Mean
Range

68.7
22–92

69.8
28–94

Blood pressure (mm Hg)
Systolic
Diastolic

153.3

 

�

 

1.8
84.2

 

�

 

1.1
154.0

 

�

 

1.9
86.0

 

�

 

1.0

Atrial fibrillation (% of patients) 32.1 26.6

Right-sided ischemia (% of patients) 53.9† 37.0

MAST score 26.1

 

�

 

1.0 23.9

 

�

 

0.9

MAST score 

 

�

 

20 (% of patients) 30.1 29.9

Normal Rankin score before stroke 
(% of patients)

87.2 81.2

History of hypertension (% of 
patients)

51.9 43.5

History of diabetes mellitus (% of 
patients)

14.1‡ 7.1

Previous stroke with clinical sequelae 
(Rankin score 

 

�

 

3) (% of 
patients)

5.8 8.4

Previous transient ischemic attack 
(% of patients)

12.2 9.7

*Data are based on CT scans from 139 of the patients in the streptoki-
nase group and 138 in the placebo group. CT was not performed in 18
patients who died early (12 in the streptokinase group and 4 in the placebo
group) or were discharged before CT could be performed (1 in each
group); scans were not available or were of insufficient quality in 11 pa-
tients (3 in the streptokinase group and 8 in the placebo group); and CT
was performed too late (i.e., more than five days after enrollment) in 4 pa-
tients (1 in the streptokinase group and 3 in the placebo group).
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.
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156)
P

 

LACEBO
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�

 

154) P V

 

ALUE

 

no. of patients (%)

 

Mortality or Rankin score 

 

�

 

3 at 
6 mo

124 (79.5) 126 (81.8) 0.60

Mortality at 10 days 53 (34.0) 28 (18.2) 0.002

Cerebral hemorrhage in hospital
Symptomatic
Asymptomatic*

33 (21.2)
63 (45.3)

4 (2.6)
57 (41.3)

 

�

 

0.001
0.50

Unadjusted mortality
At 3 mo
At 6 mo

70 (44.9)
73 (46.8)

53 (34.4)
59 (38.3)

0.06
0.13
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of our results, since only 0.6 percent of the patients
in our study had hypotensive reactions.

The majority of the patients in both groups re-
ceived concomitant heparin, although fewer patients
in the streptokinase group received this agent, pos-
sibly because the early occurrence of hemorrhagic
transformation dissuaded the investigators from us-
ing heparin. However, concomitant treatment with
heparin may partly explain the higher rate of hem-
orrhagic transformations in the streptokinase group,
if it is assumed that heparin potentiates the hemor-
rhagic effect of streptokinase. The patients enrolled
in our trial had a very poor prognosis, with a mor-
tality rate of 38.3 percent and a combined rate of
mortality and severe disability of 81.8 percent in the
placebo group at six months. It is possible that hem-
orrhagic transformation induced by thrombolytic
therapy occurs more frequently in patients with se-
vere stroke than in those with less severe stroke. To
test the hypothesis that there is an interaction be-
tween the severity of the stroke and treatment, how-
ever, data from less severely affected patients are re-
quired.

At the six-month visit, survivors in the streptoki-
nase group, as compared with those in the placebo
group, had a greater improvement in function, as
judged by their MAST and Barthel scores. Also, few-
er patients in the streptokinase group were very se-
verely disabled and more were judged to have nor-
mal function on the Rankin scale. One possible
explanation for the improved functional status of the
survivors in the streptokinase group is that treat-
ment with streptokinase really does improve func-

tioning; another possible explanation is simply that
the more severely affected patients died early be-
cause of complications of thrombolytic therapy.

In clinical trials involving patients with acute stroke,
mortality is obviously not the only relevant measure
of efficacy, since stroke is the leading cause of dis-
ability in adults.24 Therefore, combining the disabil-
ity and mortality rates provides a simple indicator of
efficacy in the analysis of results.8 However, when
the values for the two components of this combined
outcome are in opposite directions, as in our trial,
the global estimate of the treatment effect is difficult
to interpret. One alternative is to integrate death
into a categorical scale of disability, with death con-
sidered to be the worst state of disability, but this is
a questionable assumption.25

Among the five recent trials of thrombolytic ther-
apy in patients with acute stroke, the only trial re-
porting no increase in mortality at three months was
the National Institute of Neurological Disorders and
Stroke (NINDS) trial of recombinant tissue plas-
minogen activator.8 In the Australian Streptokinase
(ASK) trial, the preliminary analysis showed a 96.4
percent increase in mortality5; in the European Co-
operative Acute Stroke Study (ECASS), there was a
40.9 percent increase6; and in the Multicenter Acute
Stroke Trial — Italy (MAST-I), there was a 46.9 per-
cent increase at six months.7

Differences in the designs of the trials may explain
the differences in results. The same dose of strepto-
kinase was used in MAST-E, MAST-I, and the ASK
trial, whereas tissue plasminogen activator was used
in ECASS but at a higher dose than that used in the
NINDS trial. In addition, the time from the onset
of stroke to treatment was four hours in the ASK tri-

Figure 1. Probability of Survival over a Period of Six Months
among Patients with Acute Ischemic Stroke Assigned to Re-
ceive Streptokinase or Placebo. 
There were more deaths at six months in the streptokinase
group than in the placebo group (73 vs. 59; P�0.06 by the log-
rank test).
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*Data were available for 81 patients in the streptokinase group and 94
in the placebo group.

†The Wilcoxon rank-sum test was used.

‡Data were available for 80 patients in the streptokinase group and 92
in the placebo group. Data were analyzed with the Wilcoxon rank-sum test.

§Data were available for 83 patients in the streptokinase group and 95
in the placebo group.

¶The chi-square test for trend was used.

TABLE 3. DISABILITY RATINGS AT SIX MONTHS.

RATING STREPTOKINASE PLACEBO P VALUE

Barthel score — mean �SE* 14.8�0.6 13.0�0.7 0.06†

MAST score — mean �SE‡ 70.5�2.7 63.9�2.6 0.08

Rankin disability rating — no. 
of patients (%)§

None
Slight
Moderate
Moderately severe
Severe
Very severe

11 (13.3)
11 (13.3)
10 (12.0)
20 (24.1)
24 (28.9)

7 (8.4)

7 (7.4)
10 (10.5)
11 (11.6)
22 (23.2)
25 (26.3)
20 (21.1)

0.05¶
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al and six hours in MAST-E, MAST-I, and ECASS,
as compared with less than three hours in the
NINDS trial. The risk profiles of the study popula-
tions also differed among the trials, since the fre-
quency of hemorrhagic transformation in the con-
trol group was much lower in the NINDS trial (3.5
percent) than in the other trials (10.9 percent in
MAST-I, 36.8 percent in ECASS, and 39.6 percent
in MAST-E). The increase in symptomatic intracra-
nial hemorrhage in the treated group, as compared
with the placebo group, was similar in all trials. In
the NINDS trial, however, this increase did not lead
to a higher mortality rate, possibly because of the
low risk profile of these patients.

Overall, the results of our trial show an increase in
mortality among patients receiving thrombolytic ther-
apy as compared with those receiving placebo, but
also provide some evidence that the survivors are less
severely disabled. Similar results have been reported
in MAST-I7 and ECASS.6 Only the NINDS trial re-
ported less severe disability without an increase in
the mortality rate due to intracranial hemorrhages.
The possibility cannot be ruled out that the results
of the NINDS trial are due to chance; the results of
a single trial do not provide sufficient evidence of
the efficacy and safety of a drug, especially when
similar trials have conflicting results.

Another possible explanation is that the treatment
group in the NINDS trial represented a subgroup of
responders (i.e., patients more likely to survive and
have less severe disability with treatment), but the
specific characteristics of such patients have not yet
been identified. Until these characteristics are known,

the widespread use of thrombolytic therapy in pa-
tients with acute stroke cannot be recommended.
Since more information must be gleaned from the
existing data, the decision has been made to con-
duct a meta-analysis of the data from the patients in
all five trials, in order to identify the subgroup likely
to benefit from treatment. This analysis is warranted
on both scientific and ethical grounds before an ad-
ditional, very large trial is undertaken to confirm the
results of the NINDS trial.

Supported by grants from the Ministère Français de la Santé and the
Structure Régionale d’Evaluation Rhône-Alpes. Kabi provided the strepto-
kinase and placebo but was not involved in conducting the trial or analyz-
ing the data.

We are indebted to Margaret C. Haugh for her editorial assistance.

APPENDIX

The following investigators participated in the Multicenter
Acute Stroke Trial — Europe: France — Aix en Provence: F. Vial-
let, D. Bonnefoi-Kyriacou, D. Gayraud, and P. Kiegel; Annecy: J.P.
Bissuel, J.B. Driencourt, H. Ruel, L. Guillaume, C. Ruffie, and
M. Sirodot; Avignon: P. Valon, L. Michel-Bechet, B. Colin,
K. Mourali, and P. Olivier; Belfort: B. Ziegler, M. Feissel, A. Cara,
J.P. Faller, and J.B. Braun; Besançon: J.L. Chopard, S. Berges, and
E. Berger; Bordeaux: F. Rouanet and J.M. Orgogozo; Boulogne
sur Mer: P. Devos, D. Testard, and J. Bultel; Bourges: G. Loubrieu,
A. Le Bolloc’h, M. Fallut, B. Bouniol, and E. Pomet; Brest:
Y. Mocquard, F. Rouhart, P. Diraison, J.Y. Goas, and F. Zagnoli;
Chartres: F. Duriez, B. Rivière, and J.L. Brault; Clermont-Fer-
rand: R. Colamarino, P. Claveloux, D. Deffond, A. Durieux, and
M. Tournilhac; Colmar: E. Baldauf and C. Renglewicz-Dest-
gynder; Dreux: P. Rondepierre, J.M. Brunet, V. Julié-Coaquette,
F. Delefosse, H. Voisin, M. Alibert, and S. Naviaux; Dunkerque:
J.B. Campagne, R. Messin, E. Bakhache, C. Bouttement, B. Van-
renterghem, C. Masse, N. Lecat, F. Lenfant, F. Souyris, and
P.  Lambert; Epinal: B. Huttin, D. Gérard, E. Planque, J.L. Alex-
andre, and B. Gilet; Grenoble: P. Limousin, G. Kok, and J. Lizer-
etti; Lens: A. Verier and B. Delisse; Lille: D. Caparros-Lefebvre,
I. Durieu-Couade, O. Godefroy, P. Goldstein, H. Henon,
P.  Lestavel, D. Leys, C. Lucas, and F. Mounier-Vehier; Limoges:
D. Mathe and S. Clement; Lyon: R. Ducluzeau, S. Meyran, J. De-
maziere, B. Coppéré, J. Ninet, M.H. Girard Madoux, C. Gabol-
let, S. Laplace, O. Matas, B. Turkie, C. Gavaud-Kennoz, H. La-
fuma, M. Gallet, M. Lestrevel, J. Granger, G. Rozand, and
G. Crettet-Pousset; Macon: J.F. Savet, J. Cavallaro, B. Mangola,
and A. Ribier; Maubeuge: T. Rosolacci and V. Neuville; Montbri-
son: J.P. Chaussinand and J. Chanwar; Mulhouse: S. Courtois; Par-
is: C. Masson, O. Ille, F. Woimant, P. Amarenco, H. Chabriat, and
M.G. Bousser; Poissy: F. Nouailhat, H. Outin, and J. Merrer; Poi-
tiers: J.P. Neau and A.M. Tantot; Reims: J.M. Visy and J. Vau-
naize; Rennes: J.F. Pinel and V. De Brughgraeve; Rochefort sur
Mer: A. Deydier and M. Hermouet; Roubaix: C. Adnet-Bonte;
Rouen: Y. Onnient and E. Guegan-Massardier; Saint-Etienne:
B. Tardy, J.C. Bertrand, A. Viallon, P. Lafond, F. Zeni, Y. Page,
and I. Cusey; Saint Malo: M. Merienne and S. Legrand; Stras-
bourg: C. Tranchant and G. Rodier; Thonon: R. Faitg, D. Taver-
nier, P Piot, T. Gillon, L. Sache, M.H. Schmidt, Y. Zerouali, and
P. Feuchère; Toulouse: F. Chollet and B. Guiraud-Chaumeil;
Tours: D. Saudeau, H. Devauchelle, and A. Autret; Troyes: R. De-
combe, C. Rouques, B. Billaud, and M. Van Rechem; Vannes:
P. Kassiotis, B. Legal-Meigne, and F. Brunet-Bourgin. United
Kingdom — Glasgow: G.T. McInnes, K.W. Muir, J.L. Reid, and
P.F. Semple. Steering Committee — M. Hommel, Grenoble;
J.P. Boissel, Lyon; and K.R. Lees, Glasgow. Coordinating and
Statistics Center, Lyon — C. Cornu, E. Gauthier, N. Visèle, and

*Data were available for 146 patients in the streptokinase group and 145
in the placebo group. Scans from 19 patients were unavailable or consid-
ered to be of insufficiently good quality.

†Early signs were not readable on scans from two patients in the strep-
tokinase group and one in the placebo group.

‡Data were available for 139 patients in the streptokinase group and 138
in the placebo group. See Table 2 for an explanation of the missing data.

§This category consists of hemorrhagic infarction, parenchymal hemato-
ma, or both.

TABLE 4. FINDINGS ON INITIAL AND SUBSEQUENT CT SCANS.

FINDING STREPTOKINASE PLACEBO P VALUE

no. of patients (%)

Initial scan*
Early infarction
Hemorrhage
Early signs only†
No early signs†

2 (1.4)
0 

96 (66.7)
46 (31.9)

0 
0 

89 (61.8)
55 (38.2)

0.50
—

0.39
0.27

Subsequent scan (day 1 to day 5)‡
Infarction only
Hemorrhage§
Hemorrhagic infarction
Parenchymal hematoma
None of the above findings

37 (26.6)
93 (66.9)
75 (54.0)
30 (21.6)
9 (6.5)

73 (52.9)
60 (43.5)
56 (40.6)
4 (2.9)
5 (3.6)

�0.001
�0.001

0.03
�0.001

0.28
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F. Boutitie. Coordinating Center, Grenoble — A. Serradj Jail-
lard, B. Noëlle, S. Perez, and C. Bataille. Data Monitoring Com-
mittee — M. Bogaert, Ghent, Belgium; A. Rascol, Toulouse; and
K. Überla, Munich, Germany. Neuroradiologic Reviewing Com-
mittee — G. Besson, Grenoble; T. Moulin, D. Chavot, T. Crepin-
Leblond, and L. Tatu, Besançon; and P. Garnier, Saint-Etienne.
Critical Events Reviewing Committee — R. Dumas, Dijon;
D. Michel, Saint-Etienne; J. Perret, Grenoble; and L. Rumbach,
Besançon. Drug Supply Center — S. Ferry, Lyon. Poison Infor-
mation Center — J.M. Sappori and J. Descottes, Lyon.
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