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Despite the fact that stroke is both
common and devastating in older
patients, very little randomized con-
trolled data is available on the effica-
cy or safety of thrombolysis in older
age groups. We review literature from
both randomized control studies and
case series data treating older
patients, and look at the hemorrhage
rate and mortality associated with
thrombolysis. In addition, we exam-
ine risk markers, other than age, for a
poor outcome. We suggest that older
age alone is not a contraindication to
thrombolytic therapy.
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Stroke is a major cause of death and dis-
ability in older Canadians and the risk of
stroke doubles every ten years after the
age of 55.1 Older patients more frequent-
ly experience coma, paralysis, swallowing
problems, and urinary incontinence in the
acute phase of stroke compared to
younger patients, as well as a one-month
mortality estimated at 21% without
thrombolysis.? Thrombolysis with recom-
binant tissue plasminogen activator (tPA)
is a licensed treatment for use within three
hours of symptom onset in acute ischemic
stroke. It offers the prospect of rapid reper-
fusion and improved outcomes compared
to placebo. Key evidence of its efficacy
came from the National Institutes of
Health Neurological Disorders and Stroke
(NINDS) tPA stroke trial, which found
that the number needed to treat (NNT)
was eight for one additional favourable
outcome over placebo. Favourable out-
come was defined as a modified Rankin
Scale score® (mRS) of zero to one (i.e., little
or no disability) at three months.#
Hemorrhage is the main danger
with thrombolysis; in NINDS, the
absolute risk of symptomatic intracranial
hemorrhage (ICH) was 6% compared to
1% with placebo. Despite the high preva-
lence and severity of stroke in older peo-
ple, NINDS was the only one of three
major randomized trials of stroke throm-
bolysis>® to include any patients over the
age of 80 years and the number included
was just 42 of a total 624 subjects. This

makes it difficult to extrapolate directly
the risk or benefits of treatment in those
over 80 years of age.

Evidence in Older Age Groups

Some evidence is available from retrospec-
tive case series studies. Tanne et al. com-
pared 30 patients over 80 years of age with
159 younger patients treated with tPA.”
They found no significant difference in the
symptomatic ICH rate between these
groups, nor between improvement meas-
ured on a stroke scale rating (NIHSS) 2
although the older patients were more like-
ly tobe discharged to a nursing care facility
(17% vs. 5%, P=0.005). We examined a series
of 62 tPA-treated patients aged over 80 years
old’ (Figure 1) and again found a similar
rate of symptomatic ICH to NINDS as long
as treatment protocols'® were followed
exactly. Encouragingly, a 10-point improve-
ment in NIHSS was seen in 34% of patients;
however, at 24% the in-hospital mortality
rate was high in our series. Tanne et al. also
found a high in-hospital mortality of 20% in
those aged over 80 years vs. 8% in younger
patients (P=0.04), although when they
adjusted for baseline characteristics such as
stroke severity, there was no statistical dif-
ference between the death rate in older and
younger patients. Stroke is a devastating
occurrence in older adults. The high mor-
tality seen in these tPA-treated series is prob-
ably not in excess of the natural history:!
Arecent, large German stroke registry
study of tPA-treated patients!! included
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396 patients who were over 75 years of age
out of a total 1,658. As expected, they
found that increasing age over 75 years
was associated with an increased mortali-
ty (multivariate adjusted OR 3.2, 85%CI
1.8-5.7), and a decreased level of con-
sciousness at presentation was associated
with higher mortality. They did find an
increased risk of symptomatic ICH in older
patients of 10.3% in patients >75 years old
vs. 4.9% in patients < 55 years old (test for
trend, P=0.02). In addition, they reported
that the in-hospital mortality rate for those
over 75 years of age was 38.6% with tPA
treatment compared to only 7.7% in the
same age group in the registry who had
not been treated with tPA. Importantly,
these figures were not adjusted for stroke
severity or other patient factors, so it is
inappropriate to interpret this as tPA treat-
ment increasing mortality.

Like so many other conditions and
treatment options in older patients, we are
left to infer the risks and benefits from
imperfect data from younger populations.
Older patients clearly have a high mortali-
ty and morbidity from stroke and they may
therefore have the most to gain from
prompt reperfusion. The easiest conclusion
we can draw from all these studies is that to
better assess the efficacy and risk of throm-
bolysis in older patients we require an older-
age-specific randomized controlled trial.
However, as Wardlaw et al. pointed out in
their review of the thrombolysis literature,
“treatment effects may differ in magnitude
but rarely change direction (e.g., from ben-
efit to harm) in different subgroups of
patients.”1? It is likely that patients selected
on the basis of their premorbid conditions
and without contraindications to tPA have
the potential to derive benefit from throm-
bolysis regardless of their chronological
age.13 What factors other than age, therefore,
can guide us in risk stratification for an indi-
vidual patient?

Risk Stratification

There are several contraindications to
thrombolysis, such as platelet count less
than 100,000/ mm?3 or INR greater than
1.4, which could predispose a patient to
ICH.19 There are also a number of clinical
factors that have been associated with an
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Discharge destination

Home Transfer hospital ~ Long term Dead
or rehabilitation care
242 435 8.1 24.2
Percentage of patients
(b) Modified Rankin Scale at three months
0-1 23 4-5 6 (Dead)
19.7 18 29.5 32.8
Percentage of patients
(0 NIHSS at three months
0-1 2-8 9-41 42 (Dead)
22 27.1 16.9 33.9

Percentage of patients

Figure 1: Percentage of Patients by Outcome in a Series of 62 Patients Aged Over 80

Years Old Treated with tPA.

(a) Destination at discharge from Hospital, (b) m
The percentage of those dead is not the same as
recorded at follow-up).

RS at three months, (c) NIHSS at three months.
for the mRS because two patients had no NIHSS

Source: Reprinted with permission from Simon JE et al.9

increased symptomatic ICH rate and a
poorer outcome after thrombolysis. These
include high glucose, high blood pressure
and, in particular, presenting stroke sever-
ity, 1415 although an interaction has been
reported between increasing age and both
blood pressure and stroke severity.'® It
may be possible to select low hemor-
rhage-risk older patients by avoiding tPA
treatment in those with these added risk
factors. The issue of who to treat remains
complex, however, because older patients
with these hemorrhage risk factors are
also the most likely to die or be disabled
by their ischemic stroke. The NNT for one
additional favourable outcome in such
patients may be higher, and the number
needed to harm lower, than in younger
patients. A NINDS subgroup analysis
found no benefit from tPA treatment of
patients over 75 years of age with an
NIHSS>20, but the number of subjects
studied was small.'®

Imaging factors can also help to strat-
ify risk. Increasing size'> and hypodensi-
ty of early ischemic lesion on CT are
predictive of subsequent hemorrhage.!”
Leukoaraiosis is commonly seen on CT or
MRI of older patients and raises concern,
but although it is associated with primary
ICH'8 and with warfarin-related ICH after
ischemic stroke, " there is only limited cur-
rent evidence to support that leukoaraio-
sis indicates an increased risk of
hemorrhage after thrombolysis.2? More
specific MR markers for predicting hem-
orrhage, or to indicate salvageable tissue,
are the subjects of ongoing research.?!

Conclusions

Thrombolysis is only one element in stroke
care. All patients, regardless of age, require
access to investigations, supportive stroke
unit care, rehabilitation, and secondary pre-
vention as appropriate to their individual
clinical state. Importantly, age, as a predic-
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tor of poor outcome, is much less important
than the severity of stroke and the degree of
early ischemia seen on acute CT or DWI-
MRI brain imaging. Researchers should rec-
ognize the high prevalence of stroke in the
older age group and abandon upper age
limits for enrollment in favour of more bio-
logically relevant exclusion criteria (such as
the presence of severe renal or cardiac fail-
ure). Not only would these measures be
likely to increase the speed at which studies
are completed, they would also make the
findings more readily applicable to the
largest target demographic of stroke thera-
pies. Such data may become available when
the International Stroke Trial-3, which aims
to enroll 6,000 patients, is completed.
Thrombolysis offers the potential for
improved recovery from stroke in a pre-
viously nihilistic field. Currently, with the
limited evidence available, there is no
reason to exclude patients from treatment
on the basis of age alone. *

In the past five years, Dr. Hill has received
honouraria for speaking at educational
symposia from Hoffmann-la Roche
Canada Ltd., who hold the license for
marketing alteplase in Canada.
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