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D
espite the fact that thrombol-
ysis for acute stroke has been
FDA approved for over 10
years now, the treatment’s
detractors—among them

many neurologists—continue to dispute
that IV thrombolysis within the three-
hour time window is considered the cur-
rent “standard of care.” Is this justified? 

One of the most commonly cited rea-
sons for this criticism is that the original
NINDS tPA trials only evaluated 624
patients, a comparatively low sample size
when compared with the many thou-
sands that were enrolled in trials of
thrombolysis for other indications such as
acute MI. Even when pooled analyses of
more than 2000 patients had been pub-
lished showing essentially the same or
better results compared with the original
trials, detractors continued to raise con-
cerns regarding the applicability of these
data to routine clinical practice, despite
the fact that the original NINDS trials
were carried out primarily at community
hospitals, and as numerous reports from
community hospitals have show virtually
identical results to the original tPA trial.

In fact, even the European regulatory
authorities were not fully convinced of
the efficacy of intravenous thrombolysis
when they first approved IV tPA for
stroke in 2002. One of the conditions of
licensing was that an observational safe-
ty study needed to be performed to
determine whether the treatment could
safely be administered at European cen-
ters and, in particular, centers with little
or no prior experience in the use of
thrombolytics.

The Jury Is In
This trial, the Safe Implementation of
Thrombolysis in Stroke-Monitoring
Study (SITS-MOST), with perhaps one
of the most peculiar acronyms ever
devised, prospectively recorded detailed
information on thrombolytic-treated
patients throughout the European

Union. In all, 6483 patients from 14
countries were enrolled from 285 cen-
ters, 50 percent of which had little pre-
vious experience with stroke thromboly-
sis.1

The main endpoints evaluated by the
study included the rates of mortality,
intracerebral hemorrhage and clinical
outcome at three months following
administration of tPA. Inclusion criteria
included admission for stroke less than
three hours after symptom onset, age
range of 18-80, national recognition as a
stroke center or similarly-equipped facil-
ity, routine monitoring during and after
thrombolysis, early mobilization and
rehab of patients, and responsibility of
patients by a neurologist or stroke physi-
cian with considerable experience in
stroke care. 

Patients excluded from the study
were those with severe strokes (NIHSS
>=25), prior stroke within the preceding
three months with residual deficit in
combination with diabetes, or those cur-
rently using oral anticoagulants.
Baseline characteristics of patients were
similar to prior clinical studies. The
mean NIHSS score was 12.

The main finding of the study was
that the efficacy of thrombolysis was
very similar to that reported in the
NINDS trial and also in pooled analy-
ses. The symptomatic hemorrhage rate
at 24 hours was only 1.7 percent
(107/6444; 95% CI=1.4-2.0) rising to
7.3 percent (468/6438; 95% CI=6.7-
7.9) at seven days, nearly identical to the
6.4 percent rate in the NINDS trial and
8.6 percent rate in a prior pooled analy-
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sis. In addition, the mortality rate from
treatment was 11.3 percent (701/6218;
95% CI=10.5-12.1) compared with
17.3 percent (83/479; 95% CI=14.1-
21.1) in the pooled randomized con-
trolled trials.

Thus, in this very large cohort, tPA
was associated with a lower mortality
rate than in the large clinical trials.
Importantly, there was no significant
difference in outcomes between centers
experienced in the use of thrombolytics
versus inexperienced centers, suggesting
that all competent stroke programs 
can provide this therapy safely and
effectively.

While there are a number of caveats
regarding this study (e.g., it was not ran-
domized, there was no control group,
the age restriction, and the level of
physician experience in general stroke
care), the bottom line is that this study
validates in a very large population the
safety of thrombolysis for acute stroke
within the three-hour window. It pro-
vides very strong evidence that such
therapy can be given safely and effective-
ly even at centers without much prior
experience, provided the physicians

involved have experience with stroke
care. In fact, 50 percent of the centers
involved had not previous administered
tPA for stroke, and there was no signifi-
cant difference in hemorrhage rates,
mortality or outcome.

Another important finding was that
54 percent of patients were independent
(modified Rankin score = 0-2) at three
months. Thus this study shows in a very
large cohort that if you fulfill appropri-
ate criteria for treatment, you are more
likely than not to achieve a good out-
come. This finding could have impor-
tant medicolegal repercussions, given
that in many states, the legal standard
for effectiveness of treatment hinges on
showing a benefit in more than 50 per-
cent of patients. Certainly, it may result
in added weight to implementing a
stroke program for your local area hospi-
tal system. Many recent news agencies
have reported multimillion-dollar
awards for failure to treat appropriate
patients. The largest I am aware of
occurred just last month, with a settle-
ment of $19.5 million for a 31-year-old
acute stroke patient who was not treated
with tPA.2

The Bottom Line
While some critics may never be satis-
fied, it seems now that we have sufficient
large-scale evidence of the safety of tPA
to assuage most reasonable people about
the use of thrombolysis in acute stroke.
In addition, these data support the effi-
cacy of thrombolytic therapy given that
the good outcomes identified are similar
if not better than those found in compa-
rable patients enrolled in controlled clin-
ical trials.

As a practical matter, neurologists
who care for stroke patients will have
even stronger evidence to support the
use of thrombolysis, and to put into
place systems of care that will appropri-
ately employ these treatments in acute
stroke. In addition, those who are not
experienced, but do manage stroke
patients on a regular basis, can feel
encouraged that they can appropriate
treat patients with good safety and effi-
cacy. 

Finally, as evidence of tPA’s safety and
efficacy continues to mount, neurolo-
gists and hospitals who do not institute
adequate procedures for providing rapid
early assessment of acute stroke patients
for tPA may expose themselves to sub-
stantial individual and hospital liability.
Each of us will need to decide if and how
we will respond to these new changes,
and whether we are committed to imple-
menting the appropriate systems in our
hospitals to provide rapid accurate
assessment of potential thrombolytic
candidates. PN
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Table 1. Outcomes at Three Months Following IV tPA

SICH rates per SITS-MOST

SICH rates per NINDS/Cochrane

Mortality within three months

Independence at three months*

1.6%

7.3%

10.6%

54.4%

Experienced New
Randomized

Controlled Trials
SITS-MOST

Proportions of patients with symptomatic intracerebral hemorrhage (SICH), including
fatalities, and mortality and independence at three months in experienced and new
SITS-MOST centers and pooled randomized controlled trials.

* Defined as modified Rankin score = 0-2.

Source: Wahlgren N, Ahmed N, Dávalos A, Ford GA, Grond M, et al. for the SITS-MOST investi-
gators. Thrombolysis with alteplase for acute ischaemic stroke in the Safe Implementation of
Thrombolysis in Stroke-Monitoring Study (SITS-MOST): an observational study. Lancet 2007;
369: 275–82.

1.7%

7.3%

13.3%

56.0%

NA

8.6%

17.3%

49.0%


