DOI:10.1503/cmaj. 1041393

STROKE

Administering antihypertensive drugs after acute
ischemic stroke: timing is everything

ypertension is a common
early finding in patients
who have experienced an acute
ischemic stroke. It occurs both
in patients who were normoten-
sive and in those who were re-
ceiving antihypertensive therapy
before the stroke. In many cases
the hypertension that follows an
ischemic stroke is transient, of-
ten lasting 24-48 hours. The
blood pressure rise is due to 1 or
more of the following mecha-
nisms: impaired neurogenic car-
diovascular control, autonomic
dysregulation, baroreflex failure,
increased sympathetic drive,
reflex response to cerebral is-
chemia and mental stress.
Observational studies have
shown a U-shaped relation be-
tween baseline blood pressure
(immediately after the onset of
the stroke) and likelihood of
adverse clinical outcome. In one
study the best prognosis was
associated with a baseline systo-
lic blood pressure of about
150 mm Hg,' whereas in an-
other study the best prognosis
was associated with a baseline
systolic blood pressure of about
180 mm Hg and the worst prog-
nosis with a rapid fall of pres-
sure.” Despite these observa-
tions, the debate continues over
whether such increases in blood
pressure should be corrected
early after stroke. The issue is
complicated by the clinical het-
erogeneity of acute ischemic
stroke, the complexity of the
post-stroke physiological re-
sponse and the rapidity of change
of cerebral blood flow autoregu-
lation after stroke onset.
Patients with lacunar in-
farcts — subcortical lesions
more common in hypertensive
and diabetic patients — tend to
have milder neurologic deficits
and higher baseline blood pres-
sures but a better clinical out-
come than patients with either
atherothrombotic or cardioem-
bolic stroke of the anterior or
posterior circulation.’ Patients

with lacunar infarcts more often
die of cardiac complications,
whereas those with athero-
thrombotic or cardioembolic
stroke die of complications more
directly related to the neurologic
damage and immobilization.
The better outcomes observed
among patients with lacunar in-
farcts can likely be attributed to
differences in lesion size, since
such infarcts tend to result in
smaller lesions and less damage
than atherothrombotic and car-
dioembolic strokes. However,
these outcomes also suggest that
a high baseline blood pressure is
not necessarily deleterious and
may even be protective in some
stroke patients.

When deciding whether to
give antihypertensive drugs to
reduce the blood pressure after
stroke, we should distinguish the

early phase (the first 24-48
hours) from the late phase be-
cause of the rapid changes of
cerebral blood flow autoregula-
tion that occur after stroke. In
the healthy brain, cerebral blood
flow is kept at 50 mL/100 g per
minute through a mechanism
known as the autoregulation of
cerebral perfusion (Fig. 1). This
occurs despite wide fluctuations
in the perfusion pressure in the
range of 70-120 mm Hg. Any
increase in pressure automati-
cally results in vasoconstriction
and any decrease in vasodilation.
These responses lower the risk
of cerebral hyper- and hypoper-
fusion respectively. After an
acute ischemic stroke, the au-
toregulation of cerebral perfu-
sion is lost in the tissues sur-
rounding the ischemic core, the
so-called penumbra. This peri-
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Fig. 1: Autoregulation of cerebral blood flow in a normal brain and
in the ischemic penumbra (the tissues surrounding the ischemic
core after a stroke). In the normal brain, cerebral blood flow is kept
at 50 mL/100 g per minute, despite continuous fluctuations of mean
blood pressure between 70 and 120 mm Hg (continuous line). Any
increase in pressure leads to vasoconstriction and any decrease to
vasodilation, which prevents the risk of cerebral hyper- and hypoper-
fusion, respectively. Above and below the limits of cerebral blood
flow autoregulation, cerebral perfusion passively follows the perfu-
sion pressure. In the ischemic penumbra, tissue perfusion follows
perfusion pressure (dashed line): any fall in blood pressure may pre-
cipitate ischemia, while an increase in blood pressure may cause
edema and hemorrhagic transformation.
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infarct zone is a moderately is-
chemic area affected by varying
degrees of injury. The area may
be salvaged if blood flow is
rapidly restored within hours af-
ter the initial injury because, al-
though electrical function has
been lost, the ionic pumps have
not yet failed. Flow in the range
of 10-20 mL/100 g per minute
is the border between irre-
versible and reversible damage.
Because of the loss of autoregu-
lation in the penumbra, the ex-
tent of cerebral perfusion de-
pends on the perfusion pressure,
and a fall in blood pressure dur-
ing this critical time may reduce
cerebral perfusion, extend the is-
chemic area, induce irreversible
damage and worsen the dis-
abling consequences of the ini-
tial stroke. Therefore, during
the first 24-48 hours a high
blood pressure may be desirable
to reduce the cerebral damage,
until the autoregulation is re-
stored and any further neuro-
logic improvement unlikely. In
contrast, in the later phase a
smooth rate of blood pressure
reduction is recommended, in
order to reduce the risk of cere-
bral edema, hemorrhagic trans-
formation, stroke recurrence and
cardiovascular complications.
Unfortunately, the impact of
blood pressure changes on cere-
bral perfusion in acute ischemic
stroke is difficult to anticipate.
Emboli may be dissolved and
fragmented by intrinsic throm-
bolytic mechanisms, migrate to
distal branches and finally disap-
pear within hours or days. High
perfusion pressure in this situa-
tion may result in luxury perfu-
sion (abnormally increased flow
of blood to an area, causing ede-
ma) of the previously ischemic
area, cerebral edema and hem-
orrhagic transformation. The
administration of a thrombolytic
agent may be ineffective, leaving
uncertainty about whether the

artery has been successfully
reopened or not. If reopened,
there is risk of luxury perfusion,
cerebral edema and hemor-
rhagic transformation at high
perfusion pressure. On the
other hand, if thrombolysis was
ineffective in reopening the ves-
sel, the low blood pressure re-
quired for a safe intravenous
thrombolysis may induce cere-
bral hypoperfusion and extend
the ischemic core.

Given these uncertainties, the
American Stroke Association and
the European Stroke Initiative
recommend that only patients
with blood pressure values re-
peatedly above 220/120 mm Hg
should be given either labetalol
or sodium nitroprusside, intra-
venously, unless there are other
indications for antihypertensive
therapy (congestive heart failure,
myocardial infarction, aortic dis-
section).! The blood pressure tar-
get during the acute phase of an
ischemic stroke should not be a
normal blood pressure but,
rather, 180/105 mm Hg in previ-
ously hypertensive patients and
160-180/90-100 mm Hg in pre-
viously normotensive patients.

In patients who were not re-
ceiving antihypertensive treat-
ment before the ischemic stroke
and who have a baseline systolic
pressure of 180-220 mm Hg
and a diastolic pressure below
120 mm Hg, antihypertensive
therapy should be deferred for
the first 48 hours after the
stroke, unless thrombolytic
therapy is indicated. In patients
who were already receiving oral
antihypertensive therapy before
the stroke and who have a base-
line blood pressure within the
above-mentioned range, antihy-
pertensive therapy should be
given to avoid rebound hyper-
tension, with the aim of main-
taining a systolic pressure of
180-220 mm Hg and a diastolic
pressure below 120 mm Hg. If
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the systolic pressure is higher than
220 mm Hg and the diastolic
pressure higher than 120 mm Hg,
intravenous antihypertensive
drugs are recommended to keep
the blood pressure at about
180/100-105 mm Hg. It is im-
portant to select rapidly reversible
agents in case neurologic signs
and symptoms worsen with the
blood pressure reduction.
Patients, families, emergency
physicians and paramedics alike
should be instructed to abstain
from administering antihyper-
tensive agents if stroke symp-
toms are present, until the
diagnosis of stroke has been es-
tablished and the existence of
severe hypertension requiring
treatment confirmed. In the
acute phase of stroke they must
resist the temptation to “catch
up” on failed prevention by
starting or potentiating antihy-
pertensive therapy too early,
since by this action they may un-
wittingly interfere with cerebral
perfusion of the injured brain.
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