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Seeking best medical treatment for
hyperacute intracerebral hemorrhage

Although the age-standardized mortality rate for hem-
orrhagic stroke (intracerebral hemorrhage [ICH] and
subarachnoid hemorrhage combined) has decreased
worldwide in the past 2 decades, the incidence, num-
ber of deaths, and number of disability-adjusted life-
years lost continue to increase.1 Despite having half
the incidence of ischemic stroke globally, hemorrhagic
stroke causes more deaths and disability-adjusted life-
years lost.1 IV thrombolysis for acute ischemic stroke
patients offers an efficient, effective, and evidence-
based medical treatment for ischemic stroke. No
analogous therapy for patients with acute ICH has
been established. Intensive blood pressure (BP) low-
ering seems to be clinically feasible and potentially
safe.2,3 However, the optimal BP goal for better clin-
ical outcomes remains undetermined. In the Inten-
sive Blood Pressure Reduction in Acute Cerebral
Hemorrhage Trial 2 (INTERACT2),4 early lower-
ing of systolic BP (SBP) to less than 140 mm Hg
showed no definitive difference in percentage of
death or major disability at 90 days as a primary
endpoint but significantly better modified Rankin
Scale scores by ordinal analysis than SBP lowering
to less than 180 mm Hg. Thus, the trial provided
promising evidence suggesting benefit for early BP
lowering in ICH management.

In this issue of Neurology®, Arima et al.5 sought to
investigate the clinical effects of intensive SBP lower-
ing in 2,794 patients enrolled in INTERACT2; the
therapy appeared beneficial across a wide range of
baseline SBP. In addition, an SBP goal of 130–139
mm Hg on average, as well as the same SBP range
1 hour after initiation of therapy, was likely to be
maximally beneficial. The risk of poor outcome
increased constantly above this range. This result
was similar to that from the Stroke Acute Manage-
ment with Urgent Risk-Factor Assessment and
Improvement–ICH Study6 and others. The range of
130–139 mm Hg is much lower than recommended
SBP levels in current guidelines on acute ICH man-
agement worldwide.7,8 The mechanisms for the ben-
efits of intensive BP control may include prevention
of hematoma growth, edema growth, and acute

systemic vascular and organ damage, although hema-
toma growth did not differ between 2 groups with
different SBP goals in INTERACT2.

Although INTERACT2 and its subanalyses,
including the present one,5 have brought us several
major scientific findings, the trial leaves unresolved
problems. For example, clinical outcomes did not differ
between patients with early randomization within 4
hours after symptom onset and those randomized later,
although the main focus of the trial was emergent BP
lowering during hyperacute ICH.4 The variation of
choice among antihypertensive agents according to dif-
ferent SBP goals might have affected results of the main
and substudies. A meta-analysis of INTERACT2 and
other trials, including the ongoing Antihypertensive
Treatment of Acute Cerebral Hemorrhage II trial,9

may help resolve these issues and provide a more con-
fident optimal BP goal for patients with acute ICH.

Establishing the efficacy and safety of early intensive
BP lowering for patients with ICHwill have many ben-
efits beyond the important effect of improving individ-
ual patient outcomes. It will provide a stronger
rationale for us to promote public education on the
need to seek emergency care immediately after noticing
stroke symptoms, not only to allow timely reperfusion
if stroke is ischemic, but also to undergo immediate
intensive antihypertensive therapy if stroke is hemor-
rhagic. Prehospital initiation of BP lowering may be
even more beneficial.10 Because intensive BP lowering
appears to be harmful for hyperacute ischemic stroke
patients, development of new screening technologies to
differentiate ICH from ischemic stroke in the preho-
spital setting should be encouraged. Neuroprotective
and hemostatic therapies that have proven disappoint-
ing so far in patients with ICH should be reevaluated in
the ultra-early setting. With the impetus provided by
studies such as INTERACT2, we anticipate that the
next generation of clinical trialists seeking to find effec-
tive pharmacotherapy for hyperacute stroke will be
extraordinarily busy.
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