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Introduction

Background

Goal-directed care bundles improve outcomes for patients 
in ischaemic stroke; no bundles exist for acute intracerebral 
haemorrhage (ICH).

Objectives

Evaluate whether implementing a goal-directed care bun-
dle incorporating early management of hypertension, 

hyperglycemia, pyrexia and anticoagulation improves out-
comes for patients with ICH.

Methods

Design

Pragmatic, international, multicenter, blinded endpoint, 
stepped wedge cluster randomized controlled trial.

Setting

One hundred forty-four hospitals from nine low- or middle-
income countries (Brazil, China, India, Mexico, Nigeria, 
Pakistan, Peru, Sri Lanka, Viet Nam) and one high-income 
country (Chile).

Subjects

Eligible sites either had no or inconsistent protocols for 
managing ICH. They needed to enrol consecutive adult 
(age > 17 years) patients presenting within 6 h after the onset 
of ICH and have a local champion for implementation.

Intervention

Stepped wedge implementation of a care bundle: early low-
ering of systolic blood pressure, glucose control, antipyre-
sis < 37.5 and reversal of warfarin, to pre-determined targets 
within 1 h of treatment, to be maintained for 7 days. Hospital 
sites were randomly assigned into three sequences (with four 
time periods) with a balanced number of enrolments across 
sequences and periods.
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Comparator

Usual care.

Outcomes

The primary outcome was functional recovery measured at 
6 months using modified Rankin scale (mRS). Secondary out-
comes were multiple dichotomous and continuous analyses 
of mRS, National Institutes of Health Stroke Score (NIHSS), 
health-related quality of life (EuroQoL Group 5-Dimension 
Self-Report), and one residence vs other, at various time points.

Results

In this study, 121 hospitals were included in a modified inten-
tion-to-treat analysis of 7036 patients, with primary outcome 
data available in 6255 (2892 assigned to bundle care and 3363 
assigned to usual care). 4.3% of patients treated with the care 
bundle were in the emergency department. The likelihood of 
a poor functional outcome was lower in the care bundle group 
(common OR 0.86; 95% CI 0.76–0.97; p = 0.015). The favour-
able shift in mRS in the care bundle group was generally con-
sistent across a range of sensitivity analyses adjusting for coun-
tries and patient variables (Table 1). Patients in the care bundle 
group had fewer serious adverse events than those in the usual 
care group (16.0 vs 20.1%; p = 0.0098).

Appraisal

Strengths

–	 Large sample size across ten countries
–	� First phase 3 multicenter randomized controlled trial to 

show a positive outcome for acute treatment of ICH
–	 Patient-centred outcomes

Limitations

–	 Only one of ten included countries were high-income 
countries, raising generalizability concerns to the Cana-
dian context.

–	 ICU admission was 5% higher in the care bundle group, 
a notable bias as access to continuous observation has 
pre-established benefit in ICH.

–	 Only warfarin anticoagulation reversal included. Many 
patients from high-income countries will be on direct 
oral anticoagulant (DOAC).

Context

In 2013, the INTERACT2 study demonstrating that lower-
ing elevated blood pressure in acute intracranial haemorrhage 
improves rates of death or major disability: the keystone of early 
treatment [1]. In 2021, after advent of care bundles for ischaemic 
stroke, a post hoc analysis of INTERACT2 was performed to 
confirm associations between elevated blood pressure, hyper-
glycemia, fever, and anticoagulant use, with spontaneous ICH 
[2, 3].

Stroke neurologist, Dr. Dar Dowlatshahi, feels the ben-
efit shown in INTERACT3 is small, but important, as blood 
pressure control reduces bleeding without eliminating it, 
analogous to turning down a tap without shutting it off. He 
highlighted increasing need for bundled care in stroke care, 
as it has become increasingly obvious that whilst blood pres-
sure control is necessary to reduce hematoma expansion, it 
may not be sufficient where other key factors such as coagu-
lation status are not controlled. These results are in keeping 
with pre-existing Canadian best practise guidelines and the 
recommendation of the American Heart Association.

Bottom line

Hospitals should incorporate a goal-directed care bun-
dle approach into the management of acute spontaneous 
ICH, including early management of blood pressure, fever, 
hyperglycemia, and early reversal of anticoagulation. This 
trial reinforces the role of the Canadian ED physician in 
early management until specialized stroke care is available.
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