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PRACTICE APPROACH: 
Expected Clinical Practice  
 
PRACTICE STATEMENT: 
All adult patients with a possible acute hemorrhagic stroke will undergo emergent evaluation and treatment, 
including a standard focused history and neurologic exam as well as diagnostic evaluations including 
continuous cardiac monitoring, stat brain CT without contrast, and prompt control of blood pressure.    
 
 

RATIONALE: 
Available evidence suggests that aggressive and prompt medical care reduces morbidity and mortality 
in these patients.( Morgenstern  2010,  Bhalla  2008). More than 20% of patients decline by 2 or more 
points on the Glasgow Coma Scale after Emergency Medical Services evaluation and before 
emergency room evaluation and 15% of patients experience a similar decline in the first hour in the 
hospital (Moon et al 2008, Brott et al 1997).   Mortality rates are very high for intracerebral hemorrhage 
averaging about 40% (Demchuk et al 2012). The evaluation and treatment of patients presenting with 
acute intracerebral hemorrhage is a critical priority in the Emergency Department.  Quick evaluation 
and triage of such patients allows for prompt therapies to be delivered and contact to be made with 
appropriate specialists.  Intracerebral hemorrhage carries a high rate of morbidity and mortality.  Early 
deterioration in both the pre-hospital setting and first hours after presentation to the hospital is common 
(Demchuk 2012, Morgenstern 2010). 

 
 
CLINICAL APPROACH: 
The definition of “hemorrhagic stroke” in this context refers only to spontaneous intraparenchymal brain 
hemorrhages and excludes aneurysmal subarachnoid hemorrhage.  It excludes all forms of traumatic 
intracranial hemorrhage, including epidural hematoma, subdural hematoma, traumatic subarachnoid 
hemorrhage, and cerebral contusions.  Intraparenchymal (intracerebral) hemorrhages will be referred to by the 
acronym “ICH” in this clinical practice document.  
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I.  TRIAGE  
All patients presenting with suspected hemorrhagic stroke and symptoms less than 6 hours duration, or with 
suspected hemorrhagic stroke and significant neurologic deficits or altered level of consciousness, will be 
triaged as at least an “ESI level 2,” or “emergent” acuity. 
 
It is generally not possible to distinguish ischemic from hemorrhagic stroke on a clinical basis before brain 
imaging is obtained, and all acute stroke symptoms should be addressed with a “Stroke Alert” response.  
In contrast with ischemic stroke, patients with hemorrhagic stroke may have more profound alteration in level 
of consciousness or unexplained headaches, and may have hemorrhage with those symptoms but without 
much neurologic focality.  
 
Limited examples of symptoms include: 

- focal weakness or numbness 
- speech or language changes 
- changes in vision 
- coordination deficits 
- Signs and symptoms that favor hemorrhagic stroke include: 
- severe unexplained headache/nuchal rigidity (especially in aneurysmal subarachnoid hemorrhage) 
- abnormal level of consciousness/coma 
- vomiting/nausea 
- systolic blood pressure > 220 mmHg 

 
 

II. INITIAL EVALUATION 
The initial evaluation of patients with a hemorrhagic stroke requires a targeted history and physical, standard 
labs and imaging, and specialty consultation when appropriate. 
 
History 
A targeted and brief medical history will be obtained.  As ischemic stroke and hemorrhagic stroke can have 
identical presentations, the time of onset of symptoms, or the time the patient was last seen normal and without 
symptoms, should be obtained.  An accurate list of medications and allergies must be documented.   
 
Physical Exam 
The physical exam will include a focused neurological exam that allows for recognizing and communicating 
findings necessary for evaluation and treatment of suspected stroke patients.  Utilizing the NIH Stroke Scale or 
a comparable alternative is preferred. A standard neurological exam for suspected stroke patients will include 
motor, sensory, cerebellar, cognition, and speech evaluations.   
 
Diagnostics 
The following will be obtained in a stat fashion: 

- brain CT without contrast 
- ECG and continuous cardiac monitoring 
- continuous pulse oximetry 
- bedside blood glucose 
- serum electrolytes 
- serum cardiac enzymes 
- CBC including platelets 
- PT and PTT 

 
In selected patients, the following may also be considered: 

- serum liver function tests 
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- ESR 
- toxicology screen 
- blood ethanol level 
- pregnancy test 
- ABG 
- chest x-ray 
- lumbar puncture  
- EEG 
- CT angiogram head and neck 
- MRA Brain 
- MR venography brain 
- CT venography brain 
- catheter cerebral angiogram 

  
Imaging tests which may aid in the identification of the cause of hemorrhagic stroke: 
These tests should be ordered in consultation with Neurology or Neurosurgery. Structural etiologies including 
tumors, vascular malformations, underlying ischemia, and cerebral venous thrombosis as well as arterial 
etiologies including aneurysm, vasoconstriction, moyamoya and vasculitis may be identified in these patients 
with imaging beyond a non-contrast CT brain scan.These tests include contrast-enhanced MRI, contrast-
enhanced CT, CT/MR/Catheter Angiography, and in the cases of suspected venous thrombosis MR/CT 
venography.3 
 
Imaging to identify patients at risk of early neurologic decline/hematoma expansion: 
Hematoma expansion is common in the first several hours following the onset of intracerebral hemorrhage.6  
Hematoma expansion is prognostic of clinical deterioration, increased morbidity, and increased mortality in 
intracerebral hemorrhage, and is suspected to be driven significantly by coagulopathy, hypertension, and the 
nature of the underlying vascular lesion.3  This knowledge may help guide clinical interventions. 
CT angiography of the head or a contrast-enhanced CT of the head may help identify these at-risk patients as 
contrast extravasation (the so-called “spot sign”) is associated with this hematoma expansion.2,3 
 
Hemorrhagic Stroke Grading Scales: 
As with documenting the NIH Stroke Scale in patients with acute ischemic stroke, documenting clinical grading 
scales for ICH acutely is an essential part of both being a Comprehensive Stroke Center and required element 
of the Joint Commission certification.   
 
Clinical grading scales are helpful for triage and prognosis including mortality in these situations. For 
intracerebral hemorrhage the ICH Score is recommended.7,8  This is a simple score, incorporating age, 
hemorrhage size, location, presence of intraventricular blood and Glasgow Coma Scale. See the Appendix for 
ICH Score specifics. 
 
 
III. TREATMENT  AND MANAGEMENT   
 
Blood Pressure Control 
Intracerebral Hemorrhagic Stroke (Non-Subarachnoid) 
Blood pressure is often markedly elevated in hemorrhagic stroke patients.  In the case of ICH there are 
concerns of elevated blood pressure leading to re-bleeding, hematoma expansion, and increased peri-
hematomal edema.  Historically there was concern for worsening ischemia around the hemorrhage by lowering 
blood pressure, but the bulk of evidence supports the existence of benign oligemia rather than ischemia in that 
region.9  Data suggest a near linear association between hematoma growth and worsened outcome.10 
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For patients presenting with intracerebral hemorrhage (non-subarachnoid), the recommended universal acute 
blood pressure goal is < 160/90 mmHg.  This target may be adjusted in consultation with a Stroke Neurologist, 
Neurosurgeon, or Neurointensivist, as needed in specific cases, such as elevated ICP or coagulopathy.11 
 
A universal guideline needs to be able to be simply and reasonably applied to the majority of patients.  The 
2010 ICH guidelines recommend the 160/90 mmHg target, but based on early phase  trials (ATACH and 
INTERACT), acutely lowering BP to a systolic goal of 140 mmHg appears safe and decreases hematoma 
expansion.10,12,13  The INTERACT2 trial showed that early aggressive treatment (within one hour) to a systolic 
goal of <140 mmHg is both safe and associated with improved functional outcome (but not mortality) in 
hemorrhagic stroke patients .38 The ATACH II trial, however, found no clear functional benefit from more 
aggressive BP reduction, and an increase in acute kidney injury in the lower blood pressure group.40 Taken 
together it looks like lowering blood pressure to around a systolic goal of 140 mmHg, but not much further is 
safe and probably improves functional outcome. 
 
Our current recommendation and practice is to target a blood pressure of < 160/90 mmHg at a minimum, with 
further lowering to a target of about 140/80 mmHg as soon as clinically feasible.   
 
In some cases higher or lower BP goals may be indicated.  In patients with massive hemorrhage and elevated 
intracranial pressure, higher blood pressures may facilitate maintenance of cerebral perfusion pressure.  In 
coagulopathic patients who may at higher risk for early hematoma expansion, a more aggressive reduction 
may be warranted. 
 
 
Methods of Lowering Blood Pressure 
Blood pressure in ICH patients can be treated with continuous infusion agents such as nicardipine, labetalol or 
esmolol.  If blood pressures are not severely elevated above goal, a reasonable approach may utilize repeated 
IV boluses of labetalol, enalaprilat, or hydralazine as needed.  Nitrates should be avoided if possible.14 
 
Intracranial Pressure Monitoring and Treatment 
Monitoring ICP in patients with GCS ≤ 8, or with clinical evidence of transtentorial herniation, significant 
intraventricular hemorrhage, or hydrocephalus is reasonable.3Although limited data exists, a cerebral perfusion 
pressure goal of 50 to 70 mmHg is reasonable based on extrapolation from traumatic brain injury guidelines.3In 
patients with hydrocephalus with decreased level of consciousness ventricular drainage is reasonable.3  
 
Surgical Clot Evacuation 
Only select ICH cases warrant surgical intervention.  Routine surgical treatment of all ICH is not supported  by 
current literature. 
 
In patients with cerebellar ICH resulting in obstructive hydrocephalus, clinical deterioration, or brainstem 
compression, emergent surgical removal of hemorrhage is recommended.3  Ventricular drainage alone in 
these patients is NOT recommended.3 
 
For patients with an ICH volume > 30 mL and located within 1 cm of the surface, standard craniotomy can be 
considered, but the recent STICH II trial failed to show either mortality or functional benefit of such an 
intervention.3, 39 Minimally invasive surgical techniques  and decompressive craniectomy approaches require 
further study.. 
 
Medical Therapy 
In large hemorrhages with surrounding edema, mannitol may have benefit, and can be considered.  A bolus of 
1.0 to 1.5 gm/kg of 20% mannitol is a standard dose for emergent treatment, along with elevation of the head 
of the bed to 30°.15  Data however is limited, with lack of clear support from prospective trials.16,17  Steroids, 
such as dexamethasone, may occasionally be useful in ameliorating associated headache, but have been 
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associated with worse outcomes, generally due to infectious or diabetic complications.15,18  Overall the role of 
corticosteroids in hemorrhagic stroke is not defined.19 
 
Reversal of Coagulopathy 
In patients presenting with intracranial hemorrhage, the risk of devastating outcomes is significant for those 
patients with an underlying primary coagulopathy, as well as those on anticoagulant therapy.  The choice of 
therapies for these patients will depend on the specific coagulopathy or anticoagulant.  In all cases, treatment 
begins with stopping all antithrombotic agents.   
 
Warfarin (Coumadin) 
Patients who present with intracranial hemorrhage, and an INR ≥ 1.5, require coagulopathy reversal, with a 
goal INR of < 1.5.20  
 
Prothrombin Complex Concentrate (PCC) reverses INR faster than Fresh Frozen Plasma (FFP) with a smaller 
volume, although both are derived from blood and carry risks typical of such products.  Clinicians should be 
aware, however, that PCC carries a limited risk of thrombosis and disseminated intravascular coagulation.21, 22 
 
For serious or life-threatening intracranial hemorrhage and an INR < 5, the PCC dose is 25 units/kg.  INR 
should be rechecked for goal (INR <1.5) 10-20 minutes after delivery and the dose may be repeated if needed.  
FFP is recommended per clinician judgement beyond that if INR remains elevated. 
 
For serious or life-threatening intracranial hemorrhage and an INR > 5, the PCC dose is 50 units/kg.  INR 
should be rechecked for goal (INR <1.5) 10-20 minutes after delivery.  FFP is recommended per clinician 
judgement beyond that if INR remains elevated. 
 

• Given the long half-life anticoagulant effect of warfarin and the short half-life of infused coagulation 
factor concentrates, vitamin K must also be given to restore the adequate endogenous production of 
VKA-sensitive anticoagulant proteins. Thus, in all cases Vitamin K 10 mg IV should be admisitered 
acutely, with consideration of repeat dosing every twelve hours per clinician judgement. 

 
 
For non-serious or life-threatening intracranial hemorrhage FFP transfusion can be considered first line 
therapy. 
 
Dabigatran (Pradaxa) 
There is no known specific antidote for the oral direct thrombin inhibitor dabigatran.  Assessment of the degree 
of anticoagulation is challenging, with limited correlation with prolonged aPTT times..  Almost all patients will at 
least have prolonged aPTT with clinically meaningful serum concentrations of dabigatran.24  This is no 
compelling evidence that either FFP or PCC are effective in reversal of dabigatran associated 
coagulopathy.25,26,27 
 
No specific strategy then can yet be advocated, though fortunately the effective half-life of dabigatran, as well 
as that of the other novel anticoagulants, is significantly shorter than that of warfarin, and it should be noted, is 
less than the typical time to reversal using FFP. 
 
Given the significant renal clearance of dabigatran, diuresis may provide some theoretical benefit.  For patients 
who are furosemide naïve, a trial of 500 cc of NS IV bolus combined with 20 mg IV of furosemide is 
recommended (40 mg IV of furosemide for non-naïve patients).  Early activated charcoal administration (< 2 
hours of ingestion of dabigatran) may reduce absorption of dabigatran, but consideration of aspiration risk may 
mitigate potential benefit of that approach.  Given low plasma protein binding of dabigatran, dialysis is a 
theoretical but impractical option.   A specific anti-dabigatran antibody fragment for reversal of anticoagulation 
has been developed, continues to be studied, but is not available yet.  
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Rivaroxaban (Xarelto) and Apixaban (Eliquis) 
A direct reversal agent for rivaroxaban and apixaban has been approved by the FDA — Andexanet. This drug 
is not yet available however in Banner facilities. 
 
Both rivaroxaban and apixaban have a dose-dependent effect on both aPTT and PT, but neither test is reliable 
to assess degree of anticoagulation clinically.  For both medications, early activated charcoal administration 
may reduce absorption, but aspiration risks of that intervention need to be considered.  Although data are 
limited and no single  approach has been proven superior, in patients with life –threatening hemorrhage 
options include FFP administration, PPC with an initial dose of 25-50 units/kg, or recombinant activated factor 
VII at a dose of 15-45 mcg/kg.  Clinicians need to be aware of thrombosis risk with the latter two approaches, 
and the blood product risks of the former two.  
 
Heparin 
Administer protamine per protocol based on recent heparin administration (1mg IV per 100 IU of active 
heparin), ideally in consultation with pharmacy. 
 
Enoxaparin (Lovenox) 
Administer protamine 1mg IV for every 1 mg of Lovenox administered in the previous 8 hours, and 0.5 mg IV 
for every 1 mg of Lovenox administered beyond 8 hours and less than 16 hours. Up to maximum single dose 
50mg 
 
Hemophilia  
Patients with hemophilia, and other specific factor deficiencies, should be administered the appropriate 
replacement factor using standard dosing regimes.  
 
Factor VIIa Hemostatic Therapy 
The phase III trial of factor VIIa in ICH, FAST, did show reduction in hematoma expansion, but failed to show 
improvement in clinical outcomes.28  Factor VIIa is not currently recommended in routine practice. 
 
Thrombocytopenia and Anti-platelet Therapy 
Clinical evidence for transfusing platelets in (non-operative) intracranial hemorrhage is equivocal.  In the case 
of severe thrombocytopenia or platelet dysfunction though, transfusion is recommended.3  The definition of 
“severe” in this context however is not specified, and is left to clinical judgment.  
 
Recently the PATCH trial looked at transfusing patients with normal platelet counts and a history of anti-platelet 
therapy. That trial suggests no benefit and significant harm in the transfusion group, and thus, that practice is 
not recommended. 29 
 
 
Other Management Issues 
Seizures and Seizure Prophylaxis 
Seizures and subclinical electrographic seizures are not uncommon in patients with  ICH.3  It is not clear that 
clinical or subclinical seizures adversely affect outcome and there is some evidence that the use of phenytoin 
in particular is associated with worse outcome.31-34  Guidelines for ICH patients recommend treating clinical 
seizures with anticonvulsants and treating subclinical electrographic seizures associated with a change in 
mental status with anticonvulsants, but recommend against routine prophylactic anticonvulsant use.3   

Phenytoin may be a poor choice in people needing anticonvulsant therapy.3 
 
Venous Thromboembolism (VTE) Prevention 
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All ICH patients should have intermittent pneumatic compression devices for VTE prevention unless 
contraindicated.3 
 
In patients who lack mobility, low dose subcutaneous low-molecular-weight heparin or unfractionated heparin 
may be considered 2-4 days after onset IF bleeding cessation has been documented. 3,35 
 
Antithrombotic Medications 
All antiplatelet and anticoagulant medications should be held initially.  Reinstating those in select 
circumstances may be possible with specialist consultation, but generally not for 2-4 days after bleeding 
cessation has been documented. 
 
Swallowing 
Up to three quarters of acute stroke patients can be expected to have some amount of dysphagia and 
subsequent risk for aspiration and pneumonia.36  Patients should be immediately made NPO during the acute 
stroke evaluation, including for the use of oral medications.  Obvious evidence of dysphagia should prompt a 
formal evaluation by a Speech and Language Pathologist before any PO intake.  In patients with intact level of 
consciousness, normal speech, and no visible facial weakness, the “Swallow Screen for Nursing” process may 
be ordered, which enables the bedside RN to assess potential aspiration risk and potentially supervise a PO 
trial in qualifying patients.   
 
Rehabilitation 
All patients with ICH should have access to multidisciplinary rehabilitation and this should begin as early as 
possible.3 
 
General Supportive Care 
Peripheral oxygen saturation should be monitored, and maintained at ≥ 94% as needed with oxygen therapy.  
 
Fever is common in ICH patients and linked to poor outcome but good trial data showing improved outcome 
with fever control is lacking.3  Given these findings there is reasonable rationale for aggressive treatment to 
maintain normothermia which can include anti-pyretic medication, exposure, fans, ice packs and 
external/internal cooling devices.3 
 
In ICH patients both hyperglycemia and hypoglycemia may also be detrimental to outcome.3  No specific 
parameters are offered, but maintaining glucose < 200 mg/dL and avoiding hypoglycemia may be a reasonable 
strategy. Glucose should be monitored initially in all patients to determine need for therapy. 
 
Euvolemia should be achieved in ICH patients, but clinicians should avoid hypotonic or D5 containing fluids 
unless specifically indicated.   
 
Fall precautions should be initiated in the ED. 
 
 
IV. DISPOSITION   
 
Consults 
Specialist consultation in cases of acute hemorrhagic stroke is strongly recommended.  In cases where 
specialty consultation is desired, but the facility lacks specialty coverage, providers are encouraged to utilize 
Banner Health Transfer Services to facilitate discussion with an appropriate consultant, and to assist in making 
evaluation, treatment, and disposition decisions.   
 
Admission Criteria 
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All acute hemorrhagic strokes should be considered for admission.  Consider initial monitoring and 
management of ICH patients in an ICU with both physician and nursing neuroscience intensive care expertise.3 
Care of ICH patients in a dedicated neuroscience ICU is associated with lower mortality.37  In select cases of 
low-risk patients with well controlled blood pressure, specialists may elect to monitor them in a neuroscience 
PCU setting with telemetry.   
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APPENDIX: 
 
ICH Score (sum of following points)7 
 
  Glasgow Coma Scale 3-4      = 2 points 
  Glasgow Coma Scale 5-12    = 1 point 
  Glasgow Coma Scale 13-15  = 0 points 
  Age ≥ 80																																				  = 1 point  
  ICH Volume* ≥ 30ml          = 1 point  
  Intraventricular component?  = 1 point 
  Infratentorial ICH location?   = 1 point 
 
*Volume is estimated by (a*b*c)/2 method, where each variable (cm) is maximal dimension in each major axis 
 
 
 
 


