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The smoking-thrombolysis paradox

Ovbiagele and Saver evaluated the effect of smoking on outcome following intravenous thrombolysis for acute
ischemic stroke and found that recent smokers who received thrombolysis experienced better early outcomes
compared to nonsmokers.
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Smoke without fire: The complex effects of cigarette smoking on

thrombolytic therapy for acute ischemic stroke

Commentary by Steven R. Levine, MD

Cigarette use has been linked
to progression of existing athero-
sclerosis, increased fibrinogen,
C-reactive protein, and homocys-
teine1 as well as vascular endo-
thelial dysfunction. Smoking’s
effects on clotting dynamics are
more complex, and may depend
on patient age and presence of
atherosclerosis. Tissue plasmino-
gen activator (t-PA) antigen and
activity levels, plasminogen acti-
vator inhibitor levels, and fibrin
D-dimers have either been normal
or elevated in various studies.
Markers of thrombin generation
in vivo have also been elevated
immediately after smoking.

An intriguing observation is
that thrombolytic therapy for
acute myocardial infarction (MI)
is associated with a higher arte-
rial recanalization rate in smok-
ers.2 Smokers also have better
short-term survival post-MI, pri-
marily due to younger age and
more favorable coronary anat-
omy. This raises the possibility
that thrombosis plays a more
important role in the pathogene-
sis of MI in smokers than non-
smokers.

Ovbiagele and Saver have taken
this observation and, for the first
time, tested it using the National

Institute of Neurological Disor-
ders and Stroke (NINDS) rt-PA
Stroke Study data. Among sub-
jects who received t-PA, recent
smokers had greater clinical im-
provement than nonsmokers in
median NIH Stroke Scale (NIHSS)
at 24 hours compared to baseline.
Using a more powerful statistical
approach, there was a significant
recent smoking x t-PA interaction
for a change in NIHSS at 24 hours
suggesting cigarette smoking in-
dependently affects short-term
outcome after thrombolysis.
However, no other smoking x
t-PA interactions for outcomes
were found.

There are caveats concerning
this post hoc analysis that require
further validation. Smokers were
defined as anyone who smoked
within the year prior to the index
stroke. Hence smokers may or
may not have been actively smok-
ing. Therefore, we do not know
whether the results seen are re-
lated to the acute effects of ongo-
ing cigarette exposure, rebound
changes in coagulation and hemo-
stasis, or cumulative damage to
the vascular endothelium. Im-
provement in the 24-hour NIHSS
was also independently related to
lower pretreatment serum glu-

cose levels, younger age, and fe-
male sex—the first two were
significantly more common in
smokers. Time to treatment was
also 15 minutes on average
sooner in smokers.3 Speculating
on the short term mechanisms:
plasminogen has specific affinity
for fibrin. t-PA increases the bind-
ing of plasminogen to a fibrin
clot. Plasminogen activation by
t-PA occurs more slowly in the
absence of fibrin. Adding fibrin
markedly enhances the plasmino-
gen activation rate. Plasminogen
activation by t-PA is compara-
tively inefficient. If there is more
fibrin in the acute clots of smok-
ers, thrombolysis could be more
effective.
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