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Background  Spontaneous intracerebral hemorrhage (ICH) is a catastrophic form of stroke affecting more than 3.3 
million individuals worldwide each year and accounting for approximately 10–20% of all strokes globally. Although 
less common than acute ischemic stroke, ICH carries a disproportionate burden of morbidity and mortality, with 
30-day case fatality rates approaching 40–50%. Therapeutic advances for ICH have progressed more slowly than 
for ischemic stroke, and management remains largely supportive. Patients frequently present to the emergency 
department (ED) in critical condition, making early recognition and rapid, guideline-concordant intervention essential 
to improving outcomes.

Review  This narrative review summarizes the most recent American Heart Association/American Stroke Association 
(AHA/ASA) guidelines for the acute management of spontaneous ICH, with emphasis on practical ED application. 
Hypertension remains the most important modifiable risk factor, particularly in younger patients, while cerebral 
amyloid angiopathy predominates in older adults. Additional risk factors include anticoagulant and antiplatelet 
therapy, alcohol and illicit drug use, smoking, advanced age, and genetic predisposition. Primary brain injury results 
from hematoma mass effect and elevated intracranial pressure, followed by secondary injury driven by edema, 
inflammation, and oxidative stress. Because hematoma expansion commonly occurs within the first hours after 
symptom onset and strongly predicts mortality, early ED management prioritizes rapid neuroimaging, controlled 
blood pressure reduction, timely anticoagulation reversal, seizure management, metabolic and temperature control, 
and prompt neurosurgical consultation when indicated. Emerging evidence supports bundled, time-sensitive care 
pathways to reduce delays and optimize outcomes.

Conclusion  Optimal ICH outcomes depend on rapid, structured, guideline-concordant ED care focused on limiting 
hematoma expansion and secondary injury. Standardized workflows and bundled interventions represent effective 
strategies for improving survival and functional outcomes while avoiding premature prognostication in the acute 
phase. 
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Introduction
Every year over 3.3 million people worldwide suffer 
spontaneous intracerebral hemorrhage (ICH), a devas-
tating form of stroke characterized by bleeding directly 
into brain parenchyma [1]. Accounting for 10–20% of all 
strokes in the US, the mortality rate is as high as high as 
50% at 30 days [2–4]. And yet until just a few years ago, 
guidelines for ICH management were sparse and thera-
peutic options remain few with questionable efficacy 
especially in comparison to the rapid progression in 
acute ischemic stroke (AIS) care. These patients present 
in critical condition to the emergency department where 
the acute management of their presentation is a crucial 
aspect of care and may impact long-term neurologic out-
come. The purpose of this review is to provide a summary 

of the new AHA guidelines for the acute management of 
ICH [5] as they pertain to emergency medicine.

Hypertension remains the most significant modifi-
able risk factor for primary ICH and the most common 
cause of spontaneous ICH in patients under 70 years of 
age. Chronic hypertension leads to remodeling of small 
penetrating arteries in deep brain structures predispos-
ing them to rupture [6]. Another common cause of spon-
taneous ICH particularly in older populations is cerebral 
amyloid angiopathy (CAA) [7]. Amyloid deposits weaken 
vascular integrity generally leading to parenchymal 
bleeding within lobar regions. Additional risk factors for 
ICH Fig. 1 include anticoagulant and antiplatelet therapy 
[8, 9], alcohol intake, drug use, and smoking, each of 
which independently increases the likelihood of hemor-
rhage [10]. The prognosis of ICH is heavily influenced by 

Fig. 1  Risk factors for spontaneous intracerebral hemorrhage (ICH). Graphic designed by L. Ganti in canva.com
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volume of bleeding, location of hemorrhage, patient age 
and comorbidities, and timeliness of interventions [11]. 

Initial brain injury occurs through the mass effect of 
the hematoma which can cause increased intracranial 
pressure, decreased cerebral perfusion, and even lead to 
brainstem herniation. Secondary injury begins in the first 
few hours and progresses over days to weeks and includes 
edema, inflammation, and oxidative stress from break-
down of blood [7]. Given the critical nature of ICH and 
its rapid progression, early recognition and a systematic 
approach to management including prompt neuroimag-
ing, acute blood pressure management, timely reversal of 
anticoagulation, and neurosurgical evaluation for select 
patients is key for patient outcomes.

Review
Initial management
Despite preclinical and clinical trials over the past 
decades, there is no single treatment that has been shown 
to significantly improve mortality and neurologic out-
come after ICH. Thus, ICH management guidelines focus 
on prevention of ICH through risk management, medi-
cal management to prevent hematoma expansion in the 
acute phase of ICH, and consideration of surgical man-
agement for select patients. The mainstay of initial and 
impactful management of ICH is medical management in 

the first few hours after presentation which often occurs 
in the emergency department. The timely interventions 
of ED providers critically impacts the clinical course and 
outcome of ICH patients so being adept at management 
of this patient population is key.

At initial presentation, differentiating hemorrhagic 
stroke, like ICH, from ischemic stroke can be difficult. 
Patients often present with abrupt alterations in mental 
status, acute neurologic deficit, seizure, headache, ele-
vated blood pressure, and/or vomiting. However, acute 
management for all critically ill stroke patients consists 
of rapid assessment and stabilization that begins with the 
traditional ABCs (airway, breathing and circulation). If 
patients are not protecting their airway, or have a GCS ≤ 
8, a definitive airway should be secured. Oxygen supple-
mentation should be administered with a goal of SpO₂ > 
94% [12].

A thorough neurologic exam should be performed 
including obtaining an initial Glascow Coma Scale 
(GCS), NIH stroke scale and ICH score Fig. 2. These ini-
tial scores can be used to monitor for changing clinical 
status and provide a tool to communicate to specialists 
the acuity and severity of clinical presentation.

Important pertinent history, obtained from the patient 
if able, emergency medical services (EMS), or family 
includes time of last known well, use of anticoagulation 

Fig. 2  Intracerebral score. From Hemphill JC 3rd, Bonovich DC, Besmertis L, Manley GT, Johnston SC. The ICH score: a simple, reliable grading scale for 
intracerebral hemorrhage. Stroke. 2001 Apr;32(4):891-7. doi: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​6​1​​/​0​​1​.​s​t​r​.​3​2​.​4​.​8​9​1. PMID: 11,283,388
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medications and time of last dose, known kidney dis-
ease, recent surgeries, and recent stroke or brain trauma. 
Rapid intravenous access and laboratory studies (such as 
complete blood count, blood glucose, electrolytes, kid-
ney function, coagulation panel, and toxicology screen) 
should be promptly obtained.

Emergent neuroimaging provides a definitive diagno-
sis. Noncontrast computerized tomography (NCCT), 
widely and rapidly available, is simple and highly sensi-
tive to diagnose ICH, determine location of hemorrhage, 
assess size of hematoma, presence of IVH extension, and 
detect complications including hydrocephalus or midline 
shift [13]. The most common locations for spontaneous 
intracerebral hemorrhage are the putamen, thalamus, 
and caudate nucleus, which account for 60%, with lobar, 
cerebellar and pontine hemorrhages accounting for the 
remaining 40%.

CT angiography (CTA) can be utilized when available 
to differentiate between stroke type when it is unclear by 
initial presentation provide additional information about 
secondary causes of ICH including aneurysm or AV mal-
formation [11]. Additionally, it may be possible to see a 
spot sign, presence of contrast extravasation on CTA 
images, which is an independent predictor of hematoma 
expansion and poor outcome in patients with supratento-
rial ICH which may help guide surgical decision making 
[14–16]. 

MRI is useful for imaging of hematoma evolution over 
time and is more sensitive for identifying tumors, arterial 
or venous infarcts or other angiographically occult vas-
cular malformations as cause of ICH – though it is much 
less likely that this would be obtained acutely in the ED 
and should not be part of initial acute care [17, 18]. Hav-
ing a system in place to prioritize rapid neuroimaging 
of these patients is critical to treatment which relies on 
timely interventions after diagnosis as early hematoma 
expansion occurs in up to 1/3 of patients [19]. 

Hematoma expansion
ICH volume (due to physical disruption within a con-
strained/fixed space) is the strongest predictor of mortal-
ity with hematoma volume > 60mL associated with a 91% 
30-day mortality rate. Hematoma expansion (HE) is com-
mon following ICH with > 70% of patients who present 
within the first 3 h of initial bleed exhibiting enlargement 
of hematoma within the first 24 h which is associated 
with worsened mortality and poor functional outcome 
[19–21]. If a patient is anticoagulated, HE is more com-
mon, associated with greater mortality, and occurs later 
in comparison to non-anticoagulated patients [22, 23]. 
The mainstay of acute medical management is aimed at 
preventing HE through timely BP management, antico-
agulation reversal if needed, temperature and blood glu-
cose control, ICP monitoring, and seizure management. 

Figure 3 summarizes the hematoma expansion score, a 
tool that may be helpful in risk stratification. It is impor-
tant to emphasize that a DNR (do not resuscitate) order 
should be deferred for first 24 h, regardless of any clinical 
score [5].

  

Blood pressure management
HTN is a common cause of spontaneous ICH and the 
majority of ICH patients present with elevated blood 
pressures in the acute phase [24]. Persistent HTN in 
the acute phase is associated with higher risk of HE and 
poorer outcomes [25–27]. Therefore, controlling blood 
pressure is critically important in the management of 
ICH aimed at preventing primary and secondary brain 
injury and improving outcomes.

As HE occurs in the first few hours after ICH, early 
BP control is a priority. Several trials, including INTER-
ACT2 and ATACH-2 [28] evaluated the effect of inten-
sive BP reduction on outcomes, while neither met 
their primary outcome, INTERACT-2 demonstrated 
improved functional outcomes with intensive BP control 
without adverse effects. And secondary study analyses 
demonstrated an association of early BP management 
with a decrease in HE and improved outcomes [28–30]. 
These studies informed current AHA/ASA guidelines 
which recommend that BP management be started as 
soon as possible, within the first hour of arrival, enacted 
in a smooth and sustained manner preferably with con-
tinuous antihypertensive infusion [28, 31]. IV antihyper-
tensive agents including nicardipine and labetalol provide 
easily titratable, smooth, and sustained BP control. The 
recommended target SBP is 140 mmHg with the goal of 
maintaining a SBP range of 130–150 mmHg while avoid-
ing drops in BP of > 60 mm Hg especially within the first 
hour and then sustained for the next several days [5]. In 
ICH patients with mild to moderate severity presenting 
with SBP > 150, it is important to avoid reduction of SBP 
< 130 mm Hg in the acute phase as it appears harmful.

Anticoagulation reversal
Use of anticoagulation and antiplatelet medications are 
known risk factors for spontaneous ICH and increase 
risk of larger bleeds, hematoma expansion and increased 
risk of mortality [8, 9, 32–34]. Determining patient’s anti-
coagulation early is critical as well as obtaining the rel-
evant laboratory tests to guide anti-coagulation reversal. 
As the benefit of reversal is likely time dependent, these 
agents should be administered within the first hour of 
arrival [34–36]. Having a systematic process in place to 
allow rapid lab testing, access to anticoagulation reversal, 
and staff trained in reconstitution and administration is 
critical to meeting these time goals.
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Specific reversal guidelines include (Fig. 4):

1.	 Vitamin K antagonists (VKAs) can be rapidly 
reversed with Vitamin K (10 mg IV; takes 6–24 
h to work) and 4- factor prothrombin complex 
concentrates (4-F PCC/Kcentra®; rapid onset) and 
should be administered if INR ≥ 2 with the goal 
of achieving an INR ≤ 1.4. In patients with INR of 
1.3–1.9, it is reasonable to use PCC to achieve rapid 
corrected of INR and limit HE [33–36, 38, 39]. This 
approach is recommended by the European Stroke 
Organization and the American Heart Association 
with the benefit of this likely time dependent.

2.	 Factor Xa inhibitors (rivaroxaban, apixaban, 
and edoxaban) should be reversed with 4-factor 
prothrombin concentrates. Andexanet alf is a 
recombinant modified version of human Factor 
X that binds Factor Xa inhibitors and achieves 
hemostasis in patients treated within 18 h of 
last DOAC dose [39, 40]. The Annexa-I clinical 
trial demonstrated that among patients with 
intracerebral hemorrhage who were receiving factor 
Xa inhibitors, andexanet resulted in better control of 
hematoma expansion than usual care [41]. However 

the increased risk of thrombotic complications led it 
to be pulled from the US market in December 2025 
[42].

3.	 Factor IIa inhibitors (dabigatran) should be reversed 
with idarucizumab, a monoclonal antibody fragment 
that binds dabigatran for hemostasis [43–45]. In 
cases where Idarucizumab is unavailable, PCCs 
may be considered to improve hemostasis and renal 
replacement therapy (RRT) may be considered to 
reduce dabigatran concentration [38]. 

4.	 Unfractionated heparin (UFH) and low molecular 
weight heparin (LMWH) should be reversed with 
intravenous protamine.

Antiplatelet therapy
There are not enough data on the safety or utility of plate-
let transfusion in patients on antiplatelet therapy so this 
is not recommended in routine practice [5] It may only 
be indicated in patients with severe thrombocytope-
nia between 50 and 100 platelets per microliter or when 
emergent neurosurgery is required (2b recommenda-
tion) [5]. Other general hemostatic treatments: there are 
ongoing trials assessing the efficiacy of other hemostatic 
agents in acute ICH management (e.g., recombinant 
factor VIIa, TXA) but there are not enough data on the 

Fig. 3  Hematoma expansion score (left panel and suggested interpretation (right panel). From Brouwers et al. [21]
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safety or utility of this practice so it is not recommended 
in routine practice [46–49]. 

Fluid management
The primary goal is to maintain adequate hydration with-
out causing fluid overload that could worsen ICP and 
cerebral edema while avoiding hypotension and risk of 
cerebral hypoperfusion/ischemia [50]. 

Temperature control
Fever is common within the first 72 h occurring in 
30–45% of patients and is independently associated with 
worse outcomes and mortality [51–53]. Pharmacologic 
treatment of elevated temperature may be reasonable to 
improve functional outcomes [52–55]. The usefulness of 
therapeutic hypothermia in ICH is unclear and not cur-
rently recommended in routine practice [56, 57].

Serum glucose
Hyperglycemia seen in up to 60% of patients within first 
24 h regardless of history of diabetes and is indepen-
dently associated with worse outcomes/early mortality 

[58, 59] A Mayo clinic study found that hyperglycemia on 
presentation in non-diabetic patients is an independent 
predictor of early mortality and worse functional out-
come in patients with intracerebral hemorrhage, and may 
actually reflect occult diabetes [60].

Monitoring blood glucose levels and treating hypogly-
cemia and hyperglycemia (> 180–220 mg/dL) is reason-
able [61–65]. 

Seizure and anti-epileptic drugs
Reported incidence of seizures is 4–42% after ICH usu-
ally presents within the first 24–72 h. In patients with 
ICH and clinical or EEG evidence of seizures, anti-sei-
zure medications should be initiated immediately to 
reduce morbidity [66, 67]. In patients without evidence 
of seizures, there is no evidence to suggest benefit of pro-
phylactic antiseizure medication so is not commonly rec-
ommended in routine practice [68–70]. 

Management of elevated intracranial pressure (ICP)
Mass effect from ICH can lead to midline shift, her-
niation. Elevated ICP related to mass effect from initial 

Fig. 4  Anticoagulation reversal for ICH. Based on article by Ward, S., Jamal, B.C. & Ganti, L. Frontoparietal intraparenchymal hemorrhage secondary to 
anticoagulation. Int J Emerg Med 17, 130 (2024). ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​1​​​8​6​​/​s​1​2​​2​4​5​-​​0​2​4​-​0​​0​7​2​3​-​0 [37]. Adapted from 2022 AHA Guidelines for ​M​a​n​a​g​e​m​e​n​
t of ICH [5]
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hematoma, hematoma expansion or obstructive hydro-
cephalus from intraventricular hemorrhage can rapidly 
alter neuro exam which is a sign of herniation. Addition-
ally, approximately 40% of patients will have IVH on ini-
tial imaging with increasing IVH volume associated with 
worsening outcomes and mortality related to obstructive 
hydrocephalus [71–73]. 

In patients with evidence of increasing ICP, bolus 
hyperosmolar therapy (including mannitol and hyper-
tonic saline-preferred) may be considered for transiently 
reducing ICP but prompt neurosurgical consultation and 
intervention with EVD is considered a life-saving proce-
dure. There is no role (i.e. potential for risk, and no ben-
efit) for prophylactic steroid administration in ICH [5].

In cases of large volume hemorrhage or those caus-
ing significant mass effect, surgical intervention may be 
required. For select patients, early neurosurgical con-
sideration is important with options including hema-
toma evacuation and decompressive craniectomy [74, 
75]. In the most recent studies on hematoma evacua-
tion, including the most recent MISTIE III, there may be 
some mortality benefit, compared to medical manage-
ment alone, of minimally invasive hematoma evacuation 
for patients with supratentorial ICH > 20mL volume and 
GSC of 5–12 (2a recommendation). This will depend 
on availability of such expertise but early consultation is 
recommended. In patients with posterior fossa hemor-
rhage and deteriorating neuro status, signs of brainstem 
compression, cerebellar ICH volume ≥ 15 neurosurgi-
cal intervention is recommended [76–83]. Being famil-
iar with available neurosurgical expertise and arranging 
rapid consultation and transfer if needed is critically 
important but should be done concurrently with medical 
management.

Bundles of care, ED order sets, time metrics/golden hour
Bundles of care refer to a set of evidence-based prac-
tices that are implemented together to improve patient 
outcomes. While all the interventions above are 

independently important, all these therapies occur-
ring in parallel as goal-directed care bundles, have been 
shown to be the most impactful ICH intervention. In sev-
eral studies, bundling of care (including anticoagulation 
reversal, intensive BP reduction, glucose and temperature 
monitoring and management, and surgical evaluation/
intervention) with specific time targets led to improved 
patient outcomes [84–86]. A recent focus on elevat-
ing the attention to “CODE ICH” in a similar fashion as 
“CODE STROKE” for AIS management shows promise 
as the future of acute phase ICH management [87] (Table 
1).

Prognostication
Most patients who die in the hospital with ICH, do so 
after decisions by the care team and surrogate decision 
makers to limit life-saving therapies and interventions 
likely based on presumed low likelihood of a favorable 
outcome and surrogate/patient-aligned goals of care. 
But ICH is a high mortality disease that carries inher-
ent prognostic uncertainty. After engaging in shared-
decision making with the surrogate decision maker, it is 
reasonable in the acute phase of ICH management within 
the emergency department to avoid prognostication and 
instead focus on initial guideline-concordant care for all 
patients with ICH unless previous care limitations had 
been implemented prior to ICH. AHA recommends that 
care limitations or withdrawal of support should not be 
recommended by treating physicians in the first 24-hours 
after ICH [5, 88, 89]. 

Emerging therapies and future directions
One of the most important goals in improving stroke care 
is the identification of gaps and barriers that would be 
highly relevant to enhancing prognosis outcomes. Com-
pared to AIS management, there continues to be a pau-
city of effective ICH therapies. Thus, it is critical that the 
field continues to investigate novel prognostic biomark-
ers and new pharmacologic agents for ultra-early hemo-
static therapies, neuroprotection, and minimally invasive 
surgery. Other areas of improving care includes optimiz-
ing bundle components and developing more precise and 
individualized protocols for goal-directed therapy. Inves-
tigating new methods to minimize delays in treatment 
and enhance adherence to time metrics.

Conclusion
The acute management of intracerebral hemorrhage 
requires a multifaceted approach, combining immediate 
clinical intervention, consideration of surgical options, 
and supportive care. Ongoing research and advances in 
treatment strategies continue to refine and improve out-
comes for patients with ICH. Staying updated with the 

Table 1  Time metrics proposed for the evaluation of 
intracerebral hemorrhage, modeled after the US joint 
commission metrics for acute ischemic stroke
National joint commission isch-
emic stroke time metrics

CODE ICH proposed hemor-
rhagic stroke time metrics

Door to Doc ≤ 10 min Door to Doc ≤ 10 min

Door to Stroke Team ≤ 15 min Door to Stroke Team ≤ 15 min

Doot to CT scan start ≤ 25 min Doot to CT scan start ≤ 25 min

Door to CT scan read ≤ 45 min Door to CT scan read ≤ 45 min

Door to Needle (lytic) ≤ 60 min Door to Needle (anti-
coagulation reversal))

≤ 60 min

Door to arterial punc-
ture (for thrombectomy)

≤ 90 min Door to first 
anti-hypertensive

≤ 60 min

Door to Target Blood 
Pressure

≤ 90 min
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latest literature and guidelines is crucial for clinicians 
involved in the management of this severe condition.
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