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Objectives 

• To understand the burden of intracerebral hemorrhage

• To understand prognostic factors in ICH

• To understand management strategies in intracerebral 
hemorrhage



Joanne

• 50 year old lady, 

accountant

• History of hypertension, 

degree of control unclear

• Sudden onset left 

hemisensory loss

• Collapse with left 

hemiparesis

• Decreased level of 

consciousness

• Headache



Intracerebral hematoma
Aneurysmal 

Subarachnoid 

Hemorrhage

2 kinds of hemorrhagic stroke 10-20% of all 

stroke:



M.L.’s brain CT scan

Clot visible blocking 

the middle cerebral 

artery (inside artery)

Ischemic Stroke:





Global Burden of 

Disease Study: 

Ischemic

vs Hemorrhagic

Stroke re 

DALYs



ICH – comparative mortality

The quality of stroke care in Canada - CSN 2011



Intracerebral hematoma

Intraventricular 

hemorrhage













INTERACT 2: Randomized open blinded endpoint trial
2839 patients; primary outcome available for 2794
Similar baseline characteristics between groups
Multicentre/international
Target of <140mmHg within 1 hour in intensive group vs
<180 mmHg in the comparison group











• Failed to show an effect of BP lowering in preventing death or 
disability in it’s primary outcome

• However mRS ordinal shift analysis was positive for a benefit 
(modest)

• Some improvements in HRQOL (approx 5% better)
• Treatment group attained only mean 150mmg

at 1 hour (33% achieve <140mmHg) vs     164mmHg in 
the comparison group 

INTERACT 2 Summary



• Randomized open two group blinded outcome trial
• 1000 patients; IV BP lowering with nicardipine based regimen
• Target blood pressure 110-139mmHg vs 140-179 mmHg



No significant benefit nor a trend



Non significant trend towards reduced hematoma expansion





Joanne 

 An EVD was placed

 Blood pressure spiked to extremely high levels 

(>240 systolic)

 Aggressive antihypertensive therapy initiated

 WBCs in CSF (? ventriculitis)

 Antibiotics started

 Some decreased movement of right arm

 MRI obtained



Intracerebral hematoma

Infarcts



• Small
• Often remote from ICH
• Origin unclear (arterial narrowing in response to hemorrhage? 

hemodynamic?)
• May predict a worse prognosis

Ischemic lesions in ICH



The Intracerebral Hemorrhage Acutely
Decreasing Arterial Pressure Trial: ICH ADAPT







Ineffective therapies in primary 

ICH

 Surgical evacuation
 Can be life saving – lobar hemorrhages

 No reductions in disability

 Hemostatic therapy 
 Factor 7a 

 Steroids



10 Risk Factors Explain 90% of 

Stroke Risk

Interstroke O’Donnell et al; 

Lancet 2010: 376; 112–23



• Background of increased ICH risk with low serum cholesterol levels in past 
epidemiological studies

• SPARCL Trial showed that patients with ICH who received statin therapy had an 
increased risk of recurrent ICH

• Meta-analysis of over 23 prospective studies;  1.4 million patients
• Examined serum cholesterol concentrations and risk for hemorrhagic stroke



• Across studies high vs low (on left) had lower risk
• Per every 1 mmol/L increase (on right) lower risk



• Increased risk with lower LDL (inverse relationship)
• Incresed risk with higher HDL (direct relationship)



• There are substantial benefits from avoiding high LDL or low HDL for death, 
ischemic stroke and coronary disease which is 5-10 times as prevalent as ICH

• For patients with established atherosclerotic cardiovascular disease and past ICH 
you could still use statins

• For patients with ICH and no other vascular disease avoid statins in general

Take home for lipids and ICH



3
9

Background – what is a stroke unit?

 Stroke unit

 Geographically clustered set of beds within a hospital

 Staff/physician specialization and training in stroke

 Multidisciplinary assessment/ communication

 integration of care

 Early  access to rehabilitation services

 Involvement of caregivers, family, and patients in the 

process of care delivery

 Adherence to best medical practices in stroke care

 Standardized ordersets



Is organized stroke care 

effective? 

 Stroke unit vs alternative
 Death –OR 0.82 (0.71-0.94; P< 0.005); 18 % RRR; 

 4.1% ARR; NNT to prevent 1 death = 25

 Death/institutional care – OR 0.80 (0.71, 0.90; p = 0.0002)

 4.1% ARR; NNT to prevent 1 death/inst care = 25

 Death/dependency – OR 0.78 (0.68, 0.89; p = 0.0003)

 4.7% ARR; NNT to prevent 1 death/dep = 21

 Stroke unit vs gen medical wards
 Death/dependency – OR 0.73 (0.63, 0.85)

 5.1% ARR; NNT to prevent 1 death/dep = 19.6

 Benefits may last out to 5 years (smaller #s 

analyzed)



DVT/PE
 Common
 10% of stroke fatalities due to PE

 Risk factors for DVT
 Old age
 Leg Paralysis
 Atrial Fib
 Hypercoagulable state/dehydration

SC Heparin/Enoxaparin (even 48 hours
after stable ICH!), Compression Boots

Mobilize 



Aspiration Pneumonia
 Swallowing Dysfunction Common in 

Acute Stroke – pneumonia in 5%

 Bedside swallowing screens in anyone 
with any facial weakness or dysarthria or 
significant other neuro deficits 
(TORBSST or similar)

 Full swallowing assessments in those 
who fail the screening tests 

 Head of bed to 30º



Pressure ulcers

•A nasty complication best 

avoided

•Risk factors include malnutrition, 

incontinence, stroke severity, 

inability to ambulate, inability to 

shift in bed

•Start with reddish areas that 

resolve after pressure is relieved 

and then progressive skin 

breakdown occurs



Avoiding pressure ulcers

•Turning patient q 2 hours

•Soft liners or air mattresses for 

early skin changes

•Patient should shift position q 15 

minutes

•Avoiding malnutrition

•Cleanliness, particularly if 

incontinent

•Vigilance for early areas of redness 

or induration



Frozen shoulder (Adhesive capsulitis,  periarthritis 

humeroscapularis). In stroke, shoulder pain reported by 

17% at 7days; 23% by 6 months.  



Take Home Points 

 Intracerebral hemorrhage remains a severe disease 
 Blood pressure lowering is safe and may have a mild 

benefit on disability
 Prevention is critical 
 Stroke unit care is an important intervention
 Future research is critical 





Thank-you


