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1. Identify potential bundled-care interventions for patients experiencing intracerebral hemorrhage (ICH).
2. Describe appropriate interventions for the management of  hypertension in patients with ICH.
3. Recognize appropriate interventions for anticoagulation reversal in patients experiencing ICH.
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Background  Spontaneous intracerebral hemorrhage affects approximately 80 000 people in the United 
States annually and is associated with significant risk of  disability and mortality. As with many acute 
conditions, protocolized care has been shown to benefit patients with intracerebral hemorrhage. The 
2024 American Heart Association/American Stroke Association guidance document for intracerebral 
hemorrhage management recommends bundled care interventions, including timely blood pressure 
control, anticoagulation reversal, and surgical intervention to improve outcomes.
Objective  To assess the rationale for and literature pertaining to the recommended bundled care inter-
ventions for intracerebral hemorrhage management and offer practical guidance for nurses to optimize 
patient care. 
Methods  The recommendations in the 2024 American Heart Association/American Stroke Association 
guidance document for intracerebral hemorrhage management were reviewed, the literature supporting 
bundled care interventions was assessed, and a narrative review of  this information was generated. 
Results  Protocolized care has shown benefit for many devastating conditions, including acute ischemic 
stroke. Recent guidelines and evidence suggest that this kind of  intervention may also improve outcomes 
for intracerebral hemorrhage patients. The critical care nurse has a significant role to play in facilitating 
timely interventions for intracerebral hemorrhage patients, particularly regarding neurologic status 
changes and blood pressure control. Further study is needed to determine the most appropriate timing 
and targets for the best outcomes.    
Conclusion  Recent evidence and guidance documents support the use of  bundled care protocols to 
improve outcomes for individuals experiencing intracerebral hemorrhage. Early recognition of  intrace-
rebral hemorrhage and knowledge of  bundled care interventions may benefit these patients and improve 
outcomes. (Critical Care Nurse. 2026;46[2]:9-17)
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Spontaneous intracerebral hemorrhage affects 
approximately 80 000 people in the United States 
annually.1,2 It is the second most common type of  

stroke following acute ischemic stroke (AIS).1,2 Intracere-
bral hemorrhage is associated with prolonged recovery 
time, risk of  disability, and a nearly 40% in-hospital 
mortality rate.3 Causes of  intracerebral hemorrhage 
include chronic hypertension, cerebral amyloid angiopa-
thy, coagulopathy, platelet dysfunction, vasculopathy, 
and hemorrhagic conversion.3 

Intracerebral hemorrhage pathophysiology is multi-
faceted. Initial neuronal tissue injury is caused by a 
sudden increase of  blood within parenchymal tissue, 
resulting in compression, with larger volumes associated 
with increased morbidity and mortality.3,4 Following the 
initial bleed, hematoma expansion occurs in more than 
70% of  cases within the first 24 hours.4 Hematoma expan-

sion is typically 
due to continued 
or repeated bleed-
ing and is often 
delayed in patients 
taking antithrom-

botic agents.3,4 In the 24 to 72 hours following initial 
hemorrhage, vasogenic edema occurs around the hem-
orrhage, leading to worsening compression effects and 
neurologic deterioration.3

Improvements in prompt recognition and treatment of  
AIS have resulted in reduced mortality.5 However, there has 
been minimal improvement in mortality for patients with 
intracerebral hemorrhage.5 Guidelines for ischemic stroke 
treatment have focused on time-based, bundled interven-
tions to improve outcomes, but until recently there were few 
recommendations regarding prompt treatment for intrace-
rebral hemorrhage.6 This article addresses recent guidelines 

and literature suggesting that bundled measures may also 
improve outcomes for intracerebral hemorrhage patients.

Performance and Quality Measures for 
Spontaneous Intracerebral Hemorrhage

A 2024 guidance document for intracerebral hem-
orrhage management issued by the American Heart 
Association (AHA)/American Stroke Association (ASA) 
recommended bundled care interventions including 
timely blood pressure control, anticoagulation reversal, 
and surgical intervention. The specific recommendations 
are described below.

Prehospital Care
Prehospital care is critical to improving time-sensitive 

outcomes for individuals experiencing strokes. Stroke 
management begins before the patient reaches the hos-
pital, with emergency medical services (EMS) personnel. 
The ability of  EMS personnel to rapidly identify stroke 
symptoms and initiate early notification to receiving 
hospitals is vital in reducing the time to treatment and 
crucial for minimizing brain damage and improving 
chances of  survival.7

Once a stroke is suspected, EMS prehospital notifica-
tion to the receiving hospital allows for activation of  
stroke protocols. This process includes mobilizing stroke 
teams and preparing imaging equipment, which is essen-
tial for distinguishing between ischemic and hemorrhagic 
strokes. This prehospital process is critical in the “golden 
hour” of  stroke care, in which every minute counts toward 
reducing brain damage and improving patient outcomes.

Initial Evaluation
As the patient reaches the emergency department, the 

ability to identify and accurately diagnose an intracerebral 
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During the “golden hour” of stroke 
care, every minute counts toward 
reducing brain damage and  
improving patient outcomes.
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The speed of achieving blood pressure 
reduction is crucial, as early intervention 
is associated with reduction in hematoma 
expansion and better outcomes.

hemorrhage upon initial evaluation is imperative. After 
arrival, if  prehospital notification was completed, next 
steps include simultaneously taking a rapid history, per-
forming a physical examination, and completing laboratory 
assessments.8 The rapid history should include symptom 
onset, vascular risk factors, medications (in particular, 
any antithrombotic therapies), presence of  cognitive 
impairment, substance use, and medical history related 
to liver disease, uremia, malignancy, or hematologic dis-
orders. A thorough physical examination includes vital 
signs as well as general and focused neurologic examina-
tions. Laboratory tests to order include complete blood 
count, basic metabolic panel, prothrombin time/interna-
tional normalized ratio, and urine drug screen. Depend-
ing on local oral anticoagulation prescribing habits, 
factor-​Xa activity or dilute thrombin time may be added 
to help assess use of  direct oral anticoagulants (DOACs). 
After taking a history, performing a physical examination, 
and obtaining blood for laboratory monitoring, it is 
important to obtain rapid computed tomographic or 
magnetic resonance neuroimaging within 25 minutes 
of  arrival per guideline recommendations.8

If  a patient is diagnosed with a spontaneous intrace-
rebral hemorrhage, a grading scale called the ICH Score 
can be used for risk stratification (Table 1).9 It should be 
calculated within 6 hours from the time of  arrival to the 
hospital and documented in the medical record.10 It may 
be calculated by a physician, an advanced practice pro-
fessional, or a registered nurse.10 Scores range from 0 to 
6, with higher scores associated with increased morbid-
ity and mortality.9

The initial evaluation period for these patients after 
arriving to the hospital is a critical time. Systems must 
be in place to complete the above-mentioned tasks effi-
ciently and accurately to ensure that adequate interven-
tions are identified and provided. 

Blood Pressure Control
The ideal systolic blood pressure (SBP) target, treat-

ment timing, and choice of  antihypertensive agents remain 
the subject of  ongoing debate. The current AHA guidelines, 
informed by key studies such as INTERACT2 (Intensive 
Blood Pressure Reduction in Acute Cerebral Hemorrhage 
Trial 2) and ATACH-2 (Antihypertensive Treatment of  
Acute Cerebral Hemorrhage II), recommend targeting 
an SBP of  less than 140 mm Hg within the first hour 
of  treatment.8 INTERACT2 showed a modest benefit in 

improving outcomes when blood pressure was lowered 
to 140 mm Hg.11 However, ATACH-2, which explored a 
more aggressive SBP target (110-139 mm Hg), did not 
show a significant benefit and raised concerns about 
adverse renal outcomes when blood pressure was lowered 
too aggressively.12 This controversy is further compounded 
by concerns 
that exces-
sive blood 
pressure 
reduction 
could com-
promise cerebral perfusion, particularly in patients 
with chronic hypertension, who may rely on higher pres-
sures for adequate perfusion. Furthermore, INTERACT3 
(Intensive Care Bundle With Blood Pressure Reduction 
in Acute Cerebral Hemorrhage Trial 3), a randomized 
controlled trial, demonstrated that early, goal-directed 
blood pressure management to lower SBP below 140 
mm Hg within 6 hours of  symptom onset improved 
functional outcomes compared with usual care and 
reduced the incidence of  serious adverse events.13

A common initial strategy in acute management of  
elevated blood pressure in intracerebral hemorrhage 
involves administering a bolus of  labetalol.6,11 Labetalol, 
a combined α- and β-blocker, has a rapid onset of  action, 
making it ideal for immediate blood pressure reduction 

Abbreviations: CT, computed tomography; GCS, Glasgow Coma Scale; ICH, 
intracerebral hemorrhage; IVH, intraventricular hemorrhage.

Component

Initial GCS score
	 3-4
	 5-12
	 13-15

ICH volume on initial CT, cm3

	 ≥30
	 <30

IVH present on initial CT
	 Yes
	 No

Infratentorial origin of ICH
	 Yes
	 No

Age, y
	 ≥80
	 <80

Total ICH Score

ICH Score points

2
1
0

1
0

1
0

1
0

1
0

0-6

Table 1  ICH Score calculation9
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The critical care nurse is crucial in 
ensuring that elevated blood pressure is 
identified quickly and treated as well as 
maintaining goal blood pressure.

in emergency settings, consistent with recommendations 
for other stroke cohorts.14,15 A typical bolus dose is 10 to 
20 mg intravenously, which can be repeated every 10 min-
utes as needed. As labetalol is a β-blocker, there is a risk 
of  bradycardia, so telemetry monitoring is necessary.15 
While labetalol is taking effect, preparations should be 
made for a continuous infusion of  a titratable medica-
tion such as clevidipine or nicardipine, both dihydropyri-
dine calcium channel blockers with vasodilatory effects 
and quick onsets of  action.16-18 This approach allows for 
rapid control of  blood pressure while transitioning to a 
more stable, long-term management plan.19 Although 
clevidipine has a much more rapid onset of  action than 

nicardipine, 
the lack of  
long-term 
benefit and 
overall cost 
may pro-

hibit its use.17,18,20 Other agents, such as hydralazine (a 
vasodilator with a longer and less predictable response), 
esmolol (a β1-selective β-blocker), and diltiazem (a non-
dihydropyridine calcium channel blocker), are used less 
frequently because of  their specific side effect profiles 
and drug-drug interactions.21-23

The speed of  achieving blood pressure reduction is 
crucial, as early intervention is associated with reduction 
in hematoma expansion and better outcomes. Delayed 
blood pressure management, even by a few hours, signifi-
cantly diminishes the benefits. Additionally, maintaining 
stable blood pressure control is essential, as fluctuations 
in blood pressure are linked to worse outcomes in patients 

with intracerebral hemorrhage.24 The critical care nurse is 
crucial in ensuring that elevated blood pressure is identi-
fied quickly and treated as well as maintaining goal blood 
pressures. Despite the controversies, achieving and main-
taining an SBP of  130 to 140 mm Hg remain a widely 
accepted goal in intracerebral hemorrhage management, 
balancing the risks of  hematoma expansion with those of  
cerebral hypoperfusion.24

Anticoagulation Reversal
In patients with anticoagulation-associated intracerebral 

hemorrhage, reversal should occur promptly. Guidelines 
recommend reversal administration less than 90 minutes 
after intracerebral hemorrhage is confirmed by radiol-
ogy.1,8 This recommendation is consistent with previous 
guidelines for intracerebral hemorrhage management, but 
some have urged reducing this window to 60 minutes to 
match door-to-needle time with the AIS cohort.1

Patients with warfarin-associated intracerebral hem-
orrhage should receive coadministration of  4-factor pro-
thrombin complex concentrate (4F-PCC) and intravenous 
phytonadione (Table 2).25 Four-factor prothrombin com-
plex concentrate has proved superior to fresh frozen plasma 
because of  its higher amounts of  purified coagulation fac-
tors, faster onset, and lower risk of  volume overload.25 
Phytonadione has a longer onset of  action and should be 
coadministered with 4F-PCC to prevent rebleeding.6,25

In patients with intracerebral hemorrhage secondary 
to heparinoids, protamine sulfate is the recommended 
reversal agent.1 Protamine sulfate reverses both unfrac-
tionated heparin and low-molecular-weight heparin. 
However, it does not completely reverse anti-Xa activity 

Table 2  Anticoagulation reversal agents1,26-28

Anticoagulation agent

Unfractionated heparin
Low-molecular-weight heparin

Warfarin

Dabigatran

Argatroban, bilvarudin

Rivaroxaban, apixaban

Edoxaban

Onset

5 Minutes

4F-PCC, 15 minutes

Within minutes

15 Minutes

15 Minutes

15 Minutes

Side effects

Hypotension
Hypersensitivity reactions

Vitamin K, anaphylaxis
4F-PCC, clotting
Hypersensitivity reactions

Hypersensitivity reaction
Thromboembolic risk

Clotting, hypersensitivity reactions

Clotting, hypersensivity reaction

Clotting, hypersensitivity reaction

Reversal/hemostatic agent

Protamine sulfate

Vitamin K, 4F-PCC (Kcentra)

Idarucizumab (Praxbind)

4F-PCC (Kcentra)

4F-PCC (Kcentra)

4F-PCC (Kcentra)
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for low-molecular-weight heparin, and additional hemo-
static agents may be necessary. Protamine neutralizes anti-
coagulation by binding to heparin and forming a salt that 
is eliminated hepatically.1 Slow infusion rates are import-
ant for protamine administration because of  potential 
hypotension and hypersensitivity reactions.28

Dabigatran-associated intracerebral hemorrhage 
should be reversed with idarucizumab, a monoclonal 
antibody that binds dabigatran and its metabolites and 
neutralizes their activity.1,26 Idarucizumab works within 
minutes and restores hemostasis in approximately 12 
hours. If  idarucizumab is not available, 4F-PCC and 
renal replacement therapy can be used to promote 
thrombin generation and hemostasis.1 For parenteral 
direct thrombin inhibitors such as argatroban and 
bivalirudin, there is not a specific reversal antidote, 
and management typically consists of  prompt cessa-
tion of  the medication.29,30

Furthermore, DOACs such as apixaban and rivarox-
aban can lead to factor Xa inhibitor–associated intrace-
rebral hemorrhage.1 Their anticoagulant effect can be 
altered by administering andexanet alfa or 4F-PCC.1,26 
Andexanet alfa is a reversal treatment approved by the 
US Food and Drug Administration that works by bind-
ing and sequestering factor Xa inhibitors,31 whereas 
4F-PCC is an off-label reversal therapy that replaces 
coagulation factors and promotes thrombin genera-
tion.1 According to the 2024 AHA/ASA guidelines for 
the management of  spontaneous intracerebral hemor-
rhage, it is recommended to administer andexanet alfa 
or, if  that is unavailable, 4F-PCC or activated PCC.1 
However, this recommendation was made before the 
recently reported ANNEXA-I (Andexanet Alfa, a Novel 
Antidote to the Anticoagulation Effects of  FXA [Factor 
Xa] Inhibitors) trial, which compared usual care (the 
majority of  participants received 4F-PCC) with andexa-
net alfa.31 Patients who received andexanet alfa had a 
higher incidence of  achieving hemostasis but also sub-
stantial risk of  arterial thrombotic complications such 
as stroke and myocardial infarction.31 Based on these 
results, the US Food and Drug Administration consid-
ers the risks of  using andexanet alfa to outweigh the 
benefits, and the drug’s manufacturer voluntarily removed 
the product from the US market as of  December 22, 
2025.32 As such, factor Xa inhibitor-associated intrace-
rebral hemorrhage should be treated with 4F-PCC or 
activated PCC.

Dysphagia Screening
Dysphagia screening is a crucial component of  intra-

cerebral hemorrhage bundled care, as it targets early iden-
tification of  swallowing difficulties and mitigates associated 
risks, including increased mortality and posthospital 
aspiration pneumonia.1 Guidelines emphasize that all 
patients with intracerebral hemorrhage should undergo 
a dysphagia screening protocol before oral intake of  flu-
ids, nutrition, or medications.1 The guidelines stress the 
importance of  a formal protocol approved by the treat-
ing institution, and ideally individualized to each patient. 
Although various screening methods are documented in 
the literature, there is no consensus on a single method, 
allowing institutions to choose the protocol that best fits 
their resources and patient population.1 

Venous Thromboembolism Prophylaxis
After intracerebral hemorrhage, about 7% of  patients 

develop thromboembolic complications, with a poten-
tially higher risk in those who have received reversal 
agents or prothrombotic agents such as PCC.27 Because 
of  this risk, decisions about using mechanical or chemi-
cal venous 
thrombo-
embolism 
(VTE) pro-
phylaxis 
should be 
considered. The CLOTS3 (Clots in Legs Or sTockings 
after Stroke) trial evaluated the benefit of  intermittent 
pneumatic compression devices versus nothing; use of  
these devices resulted in an absolute risk reduction of  
3.6% in this cohort.33 The Neurocritical Care Society’s 
VTE prophylaxis guidelines discuss initiating chemical 
VTE prophylaxis within 48 hours in the presence of  sta-
ble hematoma and no ongoing coagulopathy—albeit 
with a weak recommendation.34 The 2024 intracerebral 
hemorrhage guidelines outline the metric for initiating 
VTE prophylaxis with pneumatic compression devices 
within 24 hours of  intracerebral hemorrhage diagnosis.1 
The cost associated with this recommendation should be 
considered minimal compared with the direct and indi-
rect costs of  an in-hospital VTE. 

Neurosurgical Intervention
Neurosurgery and minimally invasive evacuation 

(MIE) are pivotal components in the management of  

All patients with intracerebral hemorrhage 
should undergo a dysphagia screening 
protocol before oral intake of fluids, 
nutrition, or medications.
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intracerebral hemorrhage, particularly in cases in which 
the hemorrhage’s size, location, or associated neurologic 
impact is catastrophic. These procedures are designed to 
alleviate the deleterious effects of  hematomas by reduc-
ing intracranial pressure, minimizing mass effect on 
brain structures, and potentially improving neurologic 
and functional outcomes.1

The primary benefit of  MIE and neurosurgery is the 
reduction of  hematoma volume, which results in decreased 
intracranial pressure. Elevated intracranial pressure is a sig-
nificant contributor to secondary brain injury in intracerebral 

hemorrhage patients, as it can lead to cerebral edema, 
herniation, and further ischemic damage to brain tis-
sues. There is also evidence that early intervention may 
improve functional outcomes, particularly in patients 
who are experiencing rapid neurologic decline due to 
hematoma expansion.1,5,35 Although the optimal time for 
surgery or evacuation remains unknown, earlier evacua-
tion appears to be more beneficial than delayed proce-
dures.1,5,35 The rationale behind this timing is to prevent 
further deterioration and mitigate the risk of  secondary 
injury, which can be exacerbated by prolonged elevated 
intracranial pressure and ongoing mass effect.

These benefits must be weighed against the potential 
risks and harms associated with the procedures. Surgical 
complications including infection, bleeding, and damage 
to surrounding brain tissue, as well as the risk of  rebleed-
ing after the procedure, are significant considerations.8 
The size and location of  the hematoma may make con-
servative management a more appropriate option for 
some patients.1

Postprocedure monitoring is essential to ensure opti-
mal outcomes and the detection of  any complications 
that may arise following MIE or neurosurgery. Continu-
ous intracranial pressure monitoring is critical in patients 
with hydrocephalus for detecting any elevation that might 
indicate rebleeding or worsening cerebral edema, which 
contribute to increased mortality.1,8 Regular neurologic 
assessments, including evaluations using the Glasgow 
Coma Scale score (Table 3) and monitoring pupil size 
and reaction, are necessary to identify early signs of  
deterioration. Follow-up imaging with computed tomog-
raphy or magnetic resonance imaging is often required 
to assess the success of  the evacuation and identify any 
residual hematoma or new bleeding.37 Infection preven-
tion is also a key consideration, given the risk of  postop-
erative infections, particularly in patients who have 
undergone craniotomy or other invasive procedures.38

The INTERACT3 Trial
Benefits of  goal-directed bundled care were evaluated 

in the INTERACT3 trial.13 It specifically evaluated the 
impact of  early intensive management of  blood pres-
sure, blood glucose, pyrexia, and warfarin-associated 
coagulopathy (Table 4). 

The INTERACT3 trial included patients aged 18 years 
or older who presented within 6 hours of  intracerebral 
hemorrhage symptom onset and excluded intracerebral 

Response

Eye opening
	 Spontaneously
	 To speech
	 To pain
	 No response

Best verbal response
	 Oriented to time, place, and person
	 Confused
	 Inappropriate words
	 Incomprehensible sounds
	 No response

Best motor response
	 Obeys commands
	 Moves to localized pain
	 Flexion withdrawal from pain
	 Abnormal flexion
	 Abnormal extension
	 No response

Total score

Best practices
	 Check for any factors that may affect your assessment.
	 Observe for spontaneous behaviors in the 3 components.
	 Use verbal and/or physical stimuli if no spontaneous 
	     behavior occurs.
	 Score based on response

Score

4
3
2
1

5
4
3
2
1

6
5
4
3
2
1

3-15

Table 3  Glascow Coma Scale score calculation36

Abbreviations: FFP, fresh frozen plasma; INR, international normalized ratio; 
PCC, prothrombin complex concentrate; SBP, systolic blood pressure.

Component

Systolic blood pressure

Blood glucose

Pyrexia

Anticoagulation reversal 
(warfarin)

Within 1 hour of treatment

<140 mm Hg
Stop treatment if SBP <130 mm Hg

History of diabetes: 7.8-10 mmol/L
No diabetes: 6.1-7.8 mmol/L

<37.5 °C

INR <1.5
Use FFP or PCC

Table 4  Bundle care component goals13
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hemorrhage due to structural abnormality or reperfusion 
therapy.13 A total of  121 sites were included, primarily in 
low- or middle-income countries that had no or inconsis-
tent protocols for intracerebral hemorrhage treatment.13

The primary outcome was functional recovery at 6 
months, measured via the modified Rankin scale.13 Time 
to goal blood pressure from initiation of  treatment was 
the only significantly different measure noted between 
groups, with the care bundle group achieving SBP less 
than 140 mm Hg at a median of  2.3 hours and the usual 
care group at 4 hours.13 Other targets were similar between 
groups, although this finding may be due to fewer patients 
requiring interventions for hyperglycemia, pyrexia, and 
anticoagulation reversal. Patients in the care bundle group 
did have a lower likelihood of  poor functional outcomes 
(odds ratio, 0.86; 95% CI, 0.76-0.97; P = .02) and fewer 
serious adverse events compared with usual care (16.0% 
vs 20.1%, P = .01).13 These benefits were consistent 
across sensitivity analyses (odds ratio, 0.84; 95% CI, 
0.73-0.97; P = .02).13

Overall, INTERACT3 suggests that adherence to a 
care protocol with an emphasis on rapid blood pressure 
control may result in improved outcomes for patients 
with intracerebral hemorrhage.13 The only study compo-
nent that was achieved more quickly in the care bundle 
group was blood pressure control, so it is unclear whether 
other components had a significant effect on outcomes.1 
For anticoagulant reversal, this trial included only 
patients on warfarin, which limits its applicability to 
the growing number of  patients receiving DOACs.1,5 As 
this study was conducted in hospitals with little to no 

protocolized intervention for intracerebral hemorrhage 
treatment, its results along with evidence of  the benefit 
of  protocolized care in other devastating conditions sup-
port bundled care for patients with intracerebral hemor-
rhage. However, further evidence is needed to evaluate 
the non–blood pressure-focused components of  this 
care bundle.

Bundled Care
Updates on management of  intracerebral hemorrhage 

emphasize the importance of  timely bundled care and spe-
cific treatment strategies to improve outcomes. Bundled 
care collates multiple evidence-based interventions, such as 
blood pressure control, anticoagulation reversal, and surgi-
cal evacuation, to improve mortality and neurologic func-
tion in this cohort. Li et al5 discussed the critical need to 
implement 
a standard-
ized proto-
col for the 
management 
of  intracere-
bral hemorrhage, emphasizing timely evidence-based inter-
ventions. Targeted interventions and prospective time 
goals can be found in the Figure.

Blood pressure management is a crucial component 
of  intracerebral hemorrhage bundled care. Elevated blood 
pressure is common in the acute phase and is linked with 
hematoma expansion and poor outcomes.3 Trials like 
INTERACT2 and ATACH-2 highlighted the potential 
benefits of  intervention within the first 2 to 3 hours of  

Patients in the care bundle group did 
have a lower likelihood of poor functional 
outcomes and fewer serious adverse 
events compared with usual care.

Figure  Time goals for targeted interventions: evolving goals of care for patients with intracerebral hem-
orrhage as defined by the 2024 American Heart Association/American Stroke Association performance and 
quality measures for spontaneous intracerebral hemorrhage.1

Abbreviations: BP, blood pressure; CT, computed tomography; VTE, venous thromboembolism.
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onset.11,12 Despite mixed results, these trials did demon-
strate that early and aggressive blood pressure control 
can reduce the risk of  hematoma expansion.

Anticoagulation reversal is critical for intracerebral 
hemorrhage patients because agents such as warfarin or 
DOACs increase coagulopathy and hematoma expansion 
risk.5 Rapid reversal reduces the risk of  continued bleed-
ing and hematoma expansion, but it remains controversial 
whether it improves mortality and functional outcomes 
in intracerebral hemorrhage patients.5 

Surgical interventions, particularly MIE, show prom-
ise in managing intracerebral hemorrhage.5 Appropriate 
timing of  these interventions and the best surgical approach 
remain controversial. However, evidence seems to sug-
gest that earlier evacuation is associated with improved 
mortality and improved functional outcomes. Postoper-
ative monitoring of  intracranial pressure and neurologic 
assessments are crucial to detect any complications from 
the procedure.5

Bundled care ensures adherence to best practices, 
improves outcomes, and promotes timely interventions. 
Evidence in intracerebral hemorrhage shows that care 
bundles reduce mortality, enhance monitoring and plan-
ning, and support holistic, effective management.5  

Discussion
Protocolized or bundled care has been beneficial for 

many devastating conditions, including AIS. The objective 
of  this article was to review recent evidence and guidelines 
suggesting that this kind of  intervention may also improve 
outcomes for intracerebral hemorrhage patients.

The primary interventions that have shown improve-
ment in mortality and long-term disability risk are rapid 
blood pressure control, anticoagulation reversal, and 
timely surgical intervention. The critical care nurse has 
an important role to play in identifying acute changes in 
neurologic status and ensuring blood pressure control 
for these patients. Familiarity with screening tools, com-
mon therapeutic interventions, and potential treatment 
agents will allow nurses to advocate for timely care for 
their patients.

Further study is needed to determine whether addi-
tional targets may have a significant impact on outcomes. 
INTERACT3 evaluated other hemodynamic factors such 
as pyrexia and hyperglycemia but did not show a signifi-
cant difference for them.13 This finding may be due to few 
patients needing such interventions in this study.

The most appropriate timing of  these interventions 
also requires further study. The “golden hour” of  stroke 
care is a tenet of  AIS treatment that may also be applied 
to intracerebral hemorrhage treatment. “Time is brain” 
refers to the fact that ischemia, whether from AIS or 
hemorrhage, results in progressive neuronal tissue dam-
age. Thus, rapid evaluation and treatment of  intracere-
bral hemorrhage is imperative for good patient outcomes, 
but specific time frame recommendations require fur-
ther evaluation.

Conclusion
Intracerebral hemorrhage is a potentially devastating 

condition that can result in death or lifelong disability. 
As such, it is important that health care providers focus 
on improvements in care that will reduce these long-term 
sequelae. Recent evidence and guidelines support the 
use of  bundled care protocols to improve outcomes for 
these patients. Early recognition of  intracerebral hemor-
rhage and knowledge of  bundled care interventions that 
may benefit these patients constitute an important first 
step toward improving outcomes. CCN

Financial Disclosures
None reported.

See alsoSee also
To learn more about caring for patients with stroke, read “Use of  Rapid 
Response Teams to Expedite Imaging and Treatment for Inpatients With 
Acute Stroke” by Siaron et al in AACN Advanced Critical Care, 2025;36(4):​
317-324. https://doi.org/10.4037/aacnacc2025924. Available at www.
aacnacconline.org.

References
1.	 Ruff  IM, de Havenon A, Bergman DL, et al. 2024 AHA/ASA performance 

and quality measures for spontaneous intracerebral hemorrhage: a report 
from the American Heart Association/American Stroke Association. 
Stroke. 2024;55(7):e199-e230. doi:10.1161/STR.0000000000000464

2.	 Wang S, Zou XL, Wu LX, et al. Epidemiology of  intracerebral hemorrhage: 
a systematic review and meta-analysis. Front Neurol. 2022;13:915813. 
doi:10.3389/fneur.2022.915813

3.	 Magid-Bernstein J, Girard R, Polster S, et al. Cerebral hemorrhage: patho-
physiology, treatment, and future directions. Circ Res. 2022;130(8):​
1204-1229. doi:10.1161/CIRCRESAHA.121.319949 

4.	 Burchell SR, Tang J, Zhang JH. Hematoma expansion following intrace-
rebral hemorrhage: mechanisms targeting the coagulation cascade and 
platelet activation. Curr Drug Targets. 2017;18(12):1329-1344. 

5.	 Li Q, Yakhkind A, Alexandrov AW, et al. Code ICH: a call to action. Stroke. 
2024;55(2):494-505. doi:10.1161/STROKEAHA.123.043033

6.	 Powers WJ, Rabinstein AA, Ackerson T, et al. Guidelines for the early 
management of  patients with acute ischemic stroke: 2019 update to the 
2018 guidelines for the early management of  acute ischemic stroke: a 
guideline for healthcare professionals from the American Heart Associa-
tion/American Stroke Association. Stroke. 2019;50(12):e344-e418. 
doi:10.1161/STR.0000000000000211

7.	 Ospel JM, Dmytriw AA, Regenhardt RW, et al. Recent developments in 
pre-hospital and in-hospital triage for endovascular stroke treatment. J 
Neurointerv Surg. 2023;15(11):1065-1071. doi:10.1136/jnis-2021-018547

8.	 Greenberg SM, Ziai WC, Cordonnier C, et al. 2022 guideline for the 
management of  patients with spontaneous intracerebral hemorrhage: a 

D
o
w
n
l
o
a
d
e
d
 
f
r
o
m
 
h
t
t
p
:
/
/
a
a
c
n
j
o
u
r
n
a
l
s
.
o
r
g
/
c
c
n
o
n
l
i
n
e
/
a
r
t
i
c
l
e
-
p
d
f
/
4
6
/
2
/
9
/
1
6
9
7
8
3
/
9
.
p
d
f
 
b
y
 
g
u
e
s
t
 
o
n
 
3
0
 
A
p
r
i
l
 
2
0
2
6

http://www.ccnonline.org
https://doi.org/10.4037/aacnacc2025924
http://www.aacnacconline.org
http://www.aacnacconline.org


www.ccnonline.org CriticalCareNurse  Vol 46, No. 2, APRIL 2026 17

guideline from the American Heart Association/American Stroke Asso-
ciation. Stroke. 2022;53(7):e282-e361. doi:10.1161/STR.0000000000000407

9.	 Hemphill JC III, Bonovich DC, Besmertis L, Manley GT, Johnston SC. The 
ICH Score: a simple, reliable grading scale for intracerebral hemorrhage. 
Stroke. 2001;32(4):891-897. doi:10.1161/01.str.32.4.891

10.	 The Joint Commission. Initial ICH Score performed. Specifications 
Manual for Joint Commission National Quality Measures (v2024A). 
Published August 4, 2023. Accessed May 20, 2025. https://manual.
jointcommission.org/releases/TJC2024A/DataElem0558.html#:~:text= 
The%20ICH%20score%20may%20be%20documented%20by,admission% 
20to%20inpatient%20acute%20care%2C%20select%20%27YES%27

11.	 Anderson CS, Heeley E, Huang Y, et al. Rapid blood-pressure lowering 
in patients with acute intracerebral hemorrhage. N Engl J Med. 2013;​
368(25):2355-2365. doi:10.1056/NEJMoa1214609

12.	 Qureshi AI, Palesch YY, Barsan WG, et al. Intensive blood-pressure low-
ering in patients with acute cerebral hemorrhage. N Engl J Med. 2016;​
375(11):1033-1043. doi:10.1056/NEJMoa1603460

13.	 Ma L, Hu X, Song L, et al. The third Intensive Care Bundle with Blood 
Pressure Reduction in Acute Cerebral Hemorrhage Trial (INTERACT3): 
an international, stepped wedge cluster randomised controlled trial. 
Lancet. 2023;402(10395):27-40. doi:10.1016/S0140-6736(23)00806-1

14.	 Goa KL, Benfield P, Sorkin EM. Labetalol: a reappraisal of  its pharma-
cology, pharmacokinetics and therapeutic use in hypertension and isch-
aemic heart disease. Drugs. 1989;37(5):583-627. 

15.	 Trandate (labetalol hydrochloride). Package insert. Prometheus Labora-
tories, Inc; 2010. Accessed October 11, 2024. https://www.accessdata.
fda.gov/drugsatfda_docs/label/2010/018716s026lbl.pdf

16.	 Ortega-Gutierrez S, Thomas J, Reccius A, et al. Effectiveness and safety 
of  nicardipine and labetalol infusion for blood pressure management in 
patients with intracerebral and subarachnoid hemorrhage. Neurocrit Care. 
2013;18(1):13-19. doi:10.1007/s12028-012-9782-1

17.	 Clevidipine. Package insert. Fresnius Kabi; 2008. Accessed October 11, 
2024. https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/​
022156s007lbl.pdf  

18.	 Nicardipine. Package insert. Exela Pharma Sciences, LLC; 1998. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/
022276Orig1s020lbl.pdf

19.	 Mutimer CA, Yassi N, Wu TY. Blood pressure management in intrace-
rebral hemorrhage: when, how much, and for how long? Curr Neurol 
Neurosci Rep. 2024;24(7):181-189. doi:10.1007/s11910-024-01341-2

20.	 Saldana S, Breslin J II, Hanify J, et al. Comparison of  clevidipine and 
nicardipine for acute blood pressure reduction in hemorrhagic stroke. 
Neurocrit Care. 2022;36(3):983-992. doi:10.1007/s12028-021-01407-w

21.	 Hydralazine hydrochloride. Package insert. American Regent; 2013. 
Accessed July 10, 2024. https://www.accessdata.fda.gov/drugsatfda_
docs/label/2013/040136s005lbl.pdf  

22.	 Esmolol hydrochloride. Package insert. WG Critical Care, LLC; 2024. 
Accessed July 10, 2024. https://www.accessdata.fda.gov/drugsatfda_
docs/label/2024/205703s003lbl.pdf  

23.	 Diltiazem hydrochloride. Package insert. Hospira, Inc; 2017. Accessed 
July 10, 2024. https://labeling.pfizer.com/ShowLabeling.aspx?id=4408 

24.	 Rabinstein AA. Optimal blood pressure after intracerebral hemorrhage: 
still a moving target. Stroke. 2018;49(2):275-276. 

25.	 Quinlan DJ, Eikelboom JW, Weitz JI. Four-factor prothrombin complex 
concentrate for urgent reversal of  vitamin K antagonists in patients 
with major bleeding. Circulation. 2013;128(11):1179-1181. doi:10.1161/
circulationaha.113.005107

26.	 Tomaselli GF, Mahaffey KW, Cuker A, et al. 2020 ACC expert consensus 
decision pathway on management of  bleeding in patients on oral anti-
coagulants: a report of  the American College of  Cardiology Solution Set 
Oversight Committee. J Am Coll Cardiol. 2020;76(5):594-622. 

27.	 Goldstein JN, Fazen LE, Wendell L, et al. Risk of  thromboembolism fol-
lowing acute intracerebral hemorrhage. Neurocrit Care. 2009;10(1):28-34. 
doi:10.1007/s12028-008-9134-3

28.	 Protamine sulfate injection. Package insert. Fresnius Kabi Canada Ltd; 2016. 
Accessed June 19,2025. https://www.fresenius-kabi.com/content/dam/
fresenius-kabi/ca/products/product-documents/iv-drugs/protamine-
sulfate-injection-usp_/Product%20Monograph.pdf.coredownload.inline.pdf  

29.	 Argatroban injection. Package insert. Sandoz Canada, Inc; 2011. Accessed 
July 10, 2024. https://www.accessdata.fda.gov/drugsatfda_docs/label/​
2011/022485lbl.pdf  

30.	 Bivalirudin. Package insert. Baxter Healthcare Corporation; 2021. Accessed 
July 10, 2024. https://www.accessdata.fda.gov/drugsatfda_docs/label/​
2021/208374s002lbl.pdf  

31.	 Connolly SJ, Sharma M, Cohen AT, et al. Andexanet for factor Xa inhibitor-
associated acute intracerebral hemorrhage. N Engl J Med. 2024;390(19):​
1745-1755. doi:10.1056/NEJMoa2313040

32.	 FDA Safety Communication, December 18, 2025. Update on the Safety 
of  Andexxa. US Food and Drug Administration. Published December 
18, 2025. Accessed [February 17, 2026. https://www.fda.gov/vaccines-
blood-biologics/safety-availability-biologics/update-safety-andexxa

33.	 Dennis M, Sandercock P, Graham C, Forbes J, CLOTS (Clots in Legs Or 
sTockings after Stroke) Trials Collaboration; Smith J. The Clots in Legs 
Or sTockings after Stroke (CLOTS) 3 trial: a randomised controlled trial 
to determine whether or not intermittent pneumatic compression 
reduces the risk of  post-stroke deep vein thrombosis and to estimate its 
cost-effectiveness. Health Technol Assess. 2015;19(76):1-90. doi:10.3310/
hta19760

34.	 Nyquist P, Bautista C, Jichici D, et al. Prophylaxis of  venous thrombosis 
in neurocritical care patients: an evidence-based guideline: a statement 
for healthcare professionals from the Neurocritical Care Society. Neuro-
crit Care. 2016;24(1):47-60. doi:10.1007/s12028-015-0221-y

35.	 Parry-Jones AR, Järhult SJ, Kreitzer N, et al. Acute care bundles should 
be used for patients with intracerebral haemorrhage: an expert consen-
sus statement. Eur Stroke J. 2024;9(2):295-302. 

36.	 Royal College of  Physicians and Surgeons of  Glasgow. Glasgow Coma 
Scale: the Glasgow structured approach to assessment of  the Glasgow 
Coma Scale. Accessed June 19, 2025. https://www.glasgowcomascale.org

37.	 Penckofer M, Kazmi KS, Thon J, Tonetti DA, Ries C, Rajagopalan S. Neuro-
imaging in intracerebral hemorrhage: updates and knowledge gaps. Front 
Neurosci. 2024;18:1408288. doi:10.3389/fnins.2024.1408288

38.	 Kornick MK, Lee E, Wilhelm L, et al. Postoperative wound care proto-
col prevents surgical site infection after craniotomy. Infect Control Hosp 
Epidemiol. 2024;45(12):1399-1404. doi:10.1017/ice.2024.134 

D
o
w
n
l
o
a
d
e
d
 
f
r
o
m
 
h
t
t
p
:
/
/
a
a
c
n
j
o
u
r
n
a
l
s
.
o
r
g
/
c
c
n
o
n
l
i
n
e
/
a
r
t
i
c
l
e
-
p
d
f
/
4
6
/
2
/
9
/
1
6
9
7
8
3
/
9
.
p
d
f
 
b
y
 
g
u
e
s
t
 
o
n
 
3
0
 
A
p
r
i
l
 
2
0
2
6

http://www.ccnonline.org
https://manual.jointcommission.org/releases/TJC2024A/DataElem0558.html#
https://manual.jointcommission.org/releases/TJC2024A/DataElem0558.html#
https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/018716s026lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/018716s026lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/022156s007lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/022156s007lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/022276Orig1s020lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/022276Orig1s020lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2013/040136s005lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2013/040136s005lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/205703s003lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/205703s003lbl.pdf
https://labeling.pfizer.com/ShowLabeling.aspx?id=4408
https://www.fresenius-kabi.com/content/dam/fresenius-kabi/ca/products/product-documents/iv-drugs/protamine-sulfate-injection-usp_/Product%20Monograph.pdf.coredownload.inline.pdf
https://www.fresenius-kabi.com/content/dam/fresenius-kabi/ca/products/product-documents/iv-drugs/protamine-sulfate-injection-usp_/Product%20Monograph.pdf.coredownload.inline.pdf
https://www.fresenius-kabi.com/content/dam/fresenius-kabi/ca/products/product-documents/iv-drugs/protamine-sulfate-injection-usp_/Product%20Monograph.pdf.coredownload.inline.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/022485lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/022485lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/208374s002lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/208374s002lbl.pdf
https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/update-safety-andexxa
https://www.fda.gov/vaccines-blood-biologics/safety-availability-biologics/update-safety-andexxa
https://www.glasgowcomascale.org

