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COMMENT

Blood pressure variability in acute ischemic stroke
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Blood pressure variability (BPV) is defined as short-term or
long-term fluctuations in blood pressure. Short-term fluc-
tuations result from various factors, including autonomic
nervous function, cardiopulmonary reflex, abnormal
breathing, antihypertensive therapy, body position, beha-
vior, body temperature, inflammation, pain, and emotional
factor, all of which are strongly associated with acute stroke
patients. Elevated BPV in acute stroke patients is thought to
negatively affect the injured brain, where acute ischemia
impairs cerebrovascular autoregulation and disrupts the
blood-brain barrier. Repeated rise in blood pressure may
cause hemorrhagic transformation; however, repeated fall in
blood pressure may exacerbate ischemia. Indeed, observa-
tional studies have shown that BPV in acute stroke patients
is an independent predictor of short-term and long-term
outcome.

The present study by Wu et al. demonstrated that high
BPV during the first 48 h after admission was associated
with parenchymal hematoma within 72 h after admission
in acute ischemic stroke patients with atrial fibrillation [1].
The authors cite four references that report an association
between BPV and hemorrhagic transformation in acute
ischemic stroke. In the second European Cooperative
Acute Stroke Study (ECASS-II), in which patients
were randomized to rt-PA or placebo, high BPV within
the first 24 h was independently associated with hemor-
rhagic transformation within the first 7 days in patients
treated with rt-PA but not in those treated with placebo
[2]. Ko et al. showed that high BPV within the first 72 h
was independently associated with hemorrhagic transfor-
mation within the first 14 days in patients with acute

ischemic stroke treated with or without rt-PA [3]. Liu et al.
showed that high BPV within the first 24 h, especially
within the first 6 h, was independently associated with
hemorrhagic transformation within the first 24 h in
patients treated with rt-PA [4]. Kim et al. showed that high
BPV within the first 24 h after successful endovascular
recanalization therapy was independently associated with
symptomatic hemorrhagic transformation within 1 day
after endovascular therapy [5].

High BPV in acute ischemic stroke is also associated
with early neurological deterioration (END) without
hemorrhagic transformation. Chung et al. showed that high
BPV within the first 72 h was independently associated with
END within the first 72 h in patients with acute ischemic
stroke [6]. Duan et al. also showed that high BPV within the
first 72 h was independently associated with END within
the first 72 h in patients with single small subcortical
infarcts with parental arterial disease [7].

Consequently, it has been expected that BPV would be a
novel target for therapeutic intervention. However, the
biggest problem is that these studies did not adequately
demonstrate a causal relationship between BPV and out-
come. It is difficult to clarify the before and after relation-
ship between BPV assessment and short-term outcome in
these studies. There is a possibility that high BPV is only a
result, not a cause, of HT or END (Fig. 1). In future study,
the outcome assessment period should be separate from the
BPV assessment period. There is also a possibility that high
BPV is only a result of the potential confounding factors,
including autonomic nervous function, cardiopulmonary
reflex, abnormal breathing, antihypertensive therapy, body
position, behavior, body temperature, inflammation, pain,
and emotional factor, all of which could be associated with
short-term outcome (Fig. 1). However, it is difficult to
adjust for these confounders in observational studies.
Nevertheless, the study by Wu et al. makes an important
contribution to our understanding of the role of BPV in the
acute phase of ischemic stroke. Well-designed studies are
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needed to further elucidate the specific pathophysiology of
BPV in acute ischemic stroke.
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Fig. 1 Presumed causal relationship between blood pressure variability
and hemorrhagic transformation in acute ischemic stroke. BPV blood
pressure variability
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