
Streptokinase increased mortality in acute ischemic stroke Adjusted-dose warfarin for atrial fibrillation reduced stroke risk
better than low-dose warfarin plus aspirin

The Multicenter Acute Stroke Trial—
Europe Study Group. Thrombo-
lytic therapy with streptokinase in
acute ischemic stroke. N Engi J
Med. 1996JuI18;335:145-50.

Objective
To assess the efficacy and safety of
streptokinase in patients who have had
an acute ischemic stroke.

Design
6-month, randomized, double-blind,
placebo-controlled trial (Multicen-
ter Acute Stroke Trial—Europe
[MAST-E]).

Setting
48 French and U.K. centers.

Patients
310 patients (mean age 69 y, 56%
men) who were hospitalized with sud-
den onset of a focal neurologic deficit
attributable to ischemia in the region
of the middle cerebral artery. Patients
had to be randomly assigned within 6
hours of symptom onset. Exclusion
criteria were a mild deficit, resolution
of symptoms before randomization,
cerebral hemorrhage or nonvascular
disorder on computed tomography
(CT), previous stroke with clinical
sequelae, recent surgery or trauma,

Commentary
The MAST-E study is the fourth me-
dium-sized stroke thrombolysis trial to be
reported. It prematurely stopped recruit-
ment at 310 patients (of a planned 600)
when safety concerns arose. The results
of MAST-E are similar to those reported
in MAST-Italy (1), the Australian Strep-
tokinase Trial (2), and the European
Cooperative Acute Stroke Study of re-
combinant tissue plasminogen activator
(rtPA) (3) in which thrombolysis was as-
sociated with higher rates of early- and
late-case fatality but with a lower rate of
late disability. These results contrast with
those of the National Institute of Neuro-
logical Disorders and Stroke (NINDS)
rtPA Stroke Study (4) that found reduced
rates of early and Sate mortality and late
disability. All of the thrombolysis trials

other serious illness, or pregnancy.
Follow-up was complete.

Intervention
Patients were allocated to streptoki-
nase, 1.5 million units (n = 156), or
placebo (w = 154); both were given by
intravenous infusion for 1 hour. 70%
of patients received concomitant
treatment with heparin.

Main outcome measures
The primary efficacy outcome com-
bined death and serious disability
(Rankin score > 3) at 6 months. Safety
outcomes were 10-day mortality and
symptomatic and silent intracranial
hemorrhage assessed by CT by day 5.

Main results
Analysis was by intention to treat.
The groups did not differ for the
combined efficacy outcome. Mortal-
ity or Rankin score > 3 occurred in
80% of patients who received strep-
tokinase compared with 82% of pa-
tients who received placebo ({95% CI
for the 2% difference -7% to 11 %},*
P = 0.60). The 10-day death rate was
higher in patients who received strep-
tokinase (34% vs 18%, P = 0.002).
{This absolute risk difference of 16%
means that over 10 days, 1 additional
death occurred for every 6 patients

who received streptokinase (compared;
with placebo), CI 4 to 16; the relative
risk increase was 86%, CI 26% to
179%.}* Symptomatic intracranial;
hemorrhage also occurred more fret;
quently in patients who received strep
tokinase (21% vs 2.6%, P < 0.00I|
{absolute risk difference 18.4%, 1 adK
ditional hemorrhage occurred fqiji
every 5 patients who received strep;;;
tokinase, CI 4 to 8; the relative ris|s
increase was 714%, CI 211% B
2071%}.* The groups did not difre|
for silent intracranial hemorrhage
(45%vs41%,P = 0.50). I

Conclusion ;
In patients who had acute ischemic;;
stroke, treatment with streptokinase;:
did not improve patient outcomes &;]
6 months and resulted in increased irfc;;
hospital mortality. ;|j
Sources of funding: Ministere Francis de fe
Sante; Structure Regionale d'Evaluatim-:.
Rhone-Alpes; Kabi (streptokinase and placehfyi
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Stroke Prevention in Atrial Fibrilla-
tion Investigators. Adjusted-dose
warfarin versus low-intensity,
fixed-dose warfarin plus aspirin for
high-risk patients with atrial fibril-
lation: Stroke Prevention in Atrial
Fibrillation III randomised clinical
trial. Lancet. 1996 Sep 7;348:633-8.

Objective
To compare the effectiveness of low-
intensity, fixed-dose warfarin plus as-
pirin with conventional adjusted-dose
warfarin in patients with atrial fibril-
lation who were at high risk for stroke.

Design
Randomized controlled trial (Stroke
Prevention in Atrial Fibrillation
[SPAF] III) that was stopped after a
mean follow-up of 1.1 years.

Setting
20 clinical centers in North America.

Patients
1044 patients (mean age 72 y; 61%
men) with current or recurrent non-
valvular atrial fibrillation and > 1
thromboemboiic risk factor. Exclu-
sion criteria were prosthetic heart
valves; mitral stenosis; other condi-
tions that required anticoagulation
therapy; or contraindication to aspi-

rin or warfarin. No patients were lost
to follow-up.

Intervention
521 patients were allocated to low-
intensity, fixed-dose warfarin, 0.5 to
3.0 mg/d (to raise the international
normalized ratio pCNR] to between 1.2
and 1.5), plus aspirin, 325 mg/d. The
fixed dose of warfarin was not adjusted
unless the patient's INR exceeded 3.0
or bleeding occurred. 523 patients
were allocated to adjusted-dose war-
farin; the initial dose was based on the
patient's age and then adjusted to sta-
bilize the INR between 2.0 and 3.0.

Main outcome measures
Ischemic stroke, systemic embolism,
transient ischemic attack, myocardial
infarction, major hemorrhage, and
death.

Main results
The mean INR in patients receiving
combination therapy was 1.3 com-
pared with 2.4 for those receiving
adjusted-dose warfarin. 44 patients
(7.9%) receiving combination therapy
had an ischemic stroke or systemic
embolism compared with 11 patients
(1.9%) receiving adjusted-dose war-
farin (P < 0.001). (This absolute risk
difference of 6% means that for a
mean of 1.1 years, 1 additional is-

chemic stroke or systemic embolism
occurred for every 17 patients who
received combination therapy (rather
than adjusted-dose warfarin), 95% CI
i 1 to 27; the relative risk increase was
301%, CI 113% to 661%.}* Combi-
nation therapy also led to higher rates
of disabling and fatal strokes than did
therapy with adjusted-dose warfarin
(5.6% vs 1.7%, P< 0.001). No differ-
ence existed between the treatment
groups for rates of major hemorrhage
(2 % for each group) or vascular death.

Conclusion
Therapy with low-intensity, fixed-
dose warfarin plus aspirin led to
higher rates of ischemic stroke in pa-
tients with nonvalvular atrial fibril-
lation who were at high risk for
thromboembolism than did therapy
with adjusted-dose warfarin.
Source of funding: National Institute for
Neurological Disorders and Stroke.

For article reprint: Ruth McBride, SPAF
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showed increased symptomatic intracra-
nial hemorrhage.

The different findings in the NINDS
trial and the other thrombolysis trials can-
not be easily explained, but differences in
treatment delay, dosing, concomitant hep-
arin or aspirin therapy, and stroke sever-
ity are probably relevant. For example,
patients in the MAST-E study were
treated for as long as 6 hours after stroke
onset with streptokinase at a myocardial
infarction dose, and many received con-
current heparin or aspirin. Patients in the
NINDS study were given a submyo-
cardial infarction dose-'bf rtPA within 3
hours of stroke onset and could not re-
ceive concurrent heparin or aspirin (4).

These disparate trial results, and the
meta-analysis rinding of an overall haz-

ard with thrombolysis (5), suggest that fife
ther studies are required before strept*| Commentary
kinase or rtPA can be recommended fite
acute ischemic stroke.

Philip Bath, Mi-
King's College School of Medicine & Dentisiiji

London, England, t | 8 :
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Good evidence exists that adjusted-dose
warfarin reduces the risk for stroke in pa-
tients with nonvalvular atrial fibrillation (1).
However, because regular monitoring of the
DSfR is required and because of the risk for
Hemorrhage, a safer alternative is desirable.
; Aspirin is safer and more convenient but less
; effective than warfarin (2,3). This study was
restricted to patients who had at least I risk
• factor for stroke in addition to atrial fibrii-
jation. In these patients, the effects of low™
• ̂ tensity, fixed-dose warfarin plus aspirin
:.were disappointing; the risk for stroke in-
creased, and the risk for major hemorrhage
:^as hot reduced.
§jl.l^ents who are at high risk for stroke

to gain more from treatment than

patients at low risk for stroke, and the
SPAF III study confirms the benefit of
adjusted-dose warfarin for these patients,
Increasing evidence supports a target
range of 2.0 to 3.0 for the INR. The risk
for stroke rises steeply if the INR is < 2,
and the risk for hemorrhage rises if it is
> 4 (4). The SPAF III study shows that
adding aspirin does not compensate for
the reduced anticoagulation effect asso-
ciated with a target INR < 1.5.

For patients who are at high risk for
hemorrhage, the decision remains prob-
lematic. The rate of major hemorrhage
in patients in the SPAF III study was low,
and higher rates may occur in clinical
practice. The relative ineffectiveness of

combination therapy is likely to give cli-
nicians a Sower threshold for prescribing
warfarin in these circumstances and a
higher threshold for using aspirin.

Tim Lancaster, MBBS
Jonathan Mant, MBBS

University of Oxford
Oxford, England, UK
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