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 Management of Intracerebral Hemorrhage 
Purpose: To provide guidance in the management of the Intracerebral Hemorrhage patient
Application: For all potential Intracerebral Hemorrhage patients presenting at Boston Medical Center
Exceptions:  None
Disclaimer
This document is meant to serve as a guide for the care of patients with intracerebral hemorrhage (ICH) and not as a substitute for clinical judgment at the level of the individual patient.  It is recognized that not all suggestions contained in this document will be appropriate for all patients.

This document was created as a collaborative effort between the Neurointerventional Service, Neurosurgery, Vascular Neurology, and Neurocritical Care.  It has been reviewed and approved by all of these groups as of 1/26/2012.  Last updated on 9/10/16 by CET to incorporate changes from the May 2015 AHA/ASA guidelines and updated information on idarucizumab.

Procedure:

1. Alert Appropriate Services

a. Neurology Resident pages:  Stroke Fellow (#1620), Neurosurgery (7AM-7PM page #6999 on ENC and #7000 on HAC; 7PM-7AM page attending on-call via BMC operator), Neurocritical Care attending (#7999)

b. Stroke Fellow pages Neurocritical Care attending (#7999)

2. Initial Diagnostic Evaluation

a. History essentials
i. Time of symptom onset or time last seen normal

ii. Previous stroke of any type

iii. Antithrombotic / antiplatelet medication use, antihypertensives

iv. Previous abnormal bleeding

v. Pre-existing diseases (especially those involving the heart, lungs, liver, kidneys, and bone marrow). Specific conditions include dementia, HTN, DM

vi. Malignancy

vii. Alcohol use, quantify drinks/day

viii. Illicit drug use, specifically addressing sympathomimetic agents

b. Exam essentials

i. ICH Score

ii. GCS

iii. NIHSS

c. Imaging

i. CT head, non-contrast1
1. Calculate ICH volume using ABC/2 method

2. Look for early complications:  hydrocephalus, intraventricular hemorrhage, edema/herniation (loss of perimesencephalic cisternal space)

3. Consider the differential diagnosis

a. Primary

i. Hypertension (history of hypertension, deep location)

ii. Cerebral amyloid angiopathy (age ≥ 55yo, lobar cortical/cortico-subcortical location)

b. Secondary:  sympathomimetic drugs, arteriovenous malformation, cavernous malformation, tumor, hemorrhagic transformation of infarct (bland or septic), cerebral venous thrombosis

c. ALWAYS consider coagulopathy as a treatable, exacerbating factor

ii. CT angiogram of the head for patients with any of the following features:2,3
1. Age < 55 years

2. No known history of hypertension or coagulopathy

3. Lobar or infratentorial location

4. Associated intraventricular or subarachnoid hemorrhage

5. Multiple acute hemorrhages

6. Consider CT or MR venogram of the head for patients with the following features:

7. Pregnant, ≤ 6 months postpartum, or on oral contraceptives

8. Lobar, parasagittal, or bithalamic location

9. Multiple acute/subacute hemorrhages

10. Known thrombophilia

11. History of DVT or PE

12. Age < 50 years 

13. No known history of hypertension or coagulopathy

14. Associated subarachnoid hemorrhage

iii. Chest X-ray

d. EKG

e. Labs (all STAT):  Chem7, Mg, CBC, INR, PTT, type and screen, troponin, urine and serum toxicology screens, ABG (for patients with evidence of respiratory compromise and/or diminished level of arousal), pregnancy testing (urine HCG / serum HCG) in all females of childbearing age

3. Initial Treatment

Code status orders – All patients are full codes for the first 24 hours of their admission, unless they have a previously established code status of DNR/DNI.  

a. Airway, Breathing

i. Provide supplemental oxygen to keep SpO2>95% (PaO2>80mmHg if ABG has been done)

ii. Intubate for inadequate airway protection, hypoventilation, or refractory hypoxemia

b. Venous access:  

i. Establish two 20 gauge or larger peripheral IV lines immediately

ii. One of these should be in an antecubital vein to facilitate CTA

c. Hemostasis: 

i. Keep SBP < 140 mmHg4–6
1. Check SBP Q10min in ED

2. If SBP >140 mmHg

a. Initiate treatment of hypertension with intermittent doses of labetalol (10mg IV Q5-10 minutes; increase dose to 20 and then 40mg IV Q15minutes as needed; hold for HR<65) or hydralazine (10mg IV Q20 minutes; increase dose to 20mg IV Q20 minutes as needed).

b. If the above is inadequate or if >3 prn doses are required per hour, change to nicardipine IV continuous infusion.  Start at 5mg/hour and titrate up to a maximum dose of 15mg/hour.

c. Arterial line placement required for all patients being started on continuous infusion to monitor blood pressure parameters

d. For patients with concomitant tachycardia or myocardial ischemia, consider labetalol IV continuous infusion at 0.5-3mg/min.

e. Goal for titration of antihypertensives:  SBP 90-140 mmHg or SBP < 140 and MAP > 65

3. If SBP < 140 mmHg

a. Continue to check BP Q10min

b. Do not consider augmenting BP with fluids or pressors unless MAP < 65 mmHg or there are signs of end-organ hypoperfusion

ii. Rapidly correct coagulopathy (goals INR ≤ 1.2, platelets ≥ 100 K/microL, PTT ≤ 35 sec)7
1. **See BMC Reversal of Oral Antigoagulation Guidelines for full details of the reversal strategies outlined below**8
2. INR > 1.4 (warfarin)

a. Prothrombin Complex Concentrate (PCC)9,10
i. Life-threatening hemorrhages or patients unable to tolerate optimal FFP volume11
ii. Low risk of PE, MI, stroke, other thromboembolic events (~1-4%).  Use with caution in pts with high risk of thrombosis or who have had thromboembolic event in the previous 3 months.

iii. Decision to be made by Stroke or NCC attending

iv. Dosing
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v. Check INR q4h after initial correction until stably < 1.4.  Consider additional PCC or adding FFP ONLY if INR is elevated upon re-checking.

vi. Give with Vitamin K 10mg IV

b. Fresh frozen plasma for patients not receiving PCC12
i. FFP dose

1. INR 1.5-1.9:  2-4 units

2. INR 2.0-2.9:  4-6 units

3. INR 3.0-3.9:  6-8 units

4. INR ≥ 4.0:  8-10 units

ii. Vitamin K 10mg IV

iii. Check INR immediately after the last unit of the initial FFP transfusion order has completed infusing, then Q4h until INR stably ≤ 1.2

iv. Continue FFP transfusion until INR ≤ 1.4

3. INR > 1.4 (liver disease)

a. Fresh frozen plasma for patients not receiving PCC

i. FFP dose

1. INR 1.5-1.9:  2-4 units

2. INR 2.0-2.9:  4-6 units

3. INR 3.0-3.9:  6-8 units

4. INR ≥ 4.0:  8-10 units

ii. Vitamin K 10mg IV

iii. Check INR immediately after the last unit of the initial FFP transfusion order has completed infusing, then Q4h until INR stably ≤ 1.2

iv. Continue FFP transfusion until INR ≤ 1.4

4. Platelets < 100 K/microL

a. Platelets 60-99 K/microL:  1 dose (5 units)

b. Platelets 30-59 K/microL:  1-2 doses (5-10 units)

c. Platelets <30 K/microL:  2-3 doses (10-15 units)

d. Check platelet count 30min after initial platelet order, then Q6h until stably ≥ 100K/microL

5. Intravenous heparin with PTT > 35 seconds13,14
a. Stop heparin infusion

b. Determine rate of heparin infusion at time of bleeding

c. Administer protamine sulfate

i. Within 30min of heparin infusion termination:  1mg per 100 units/h of heparin

ii. 30-60min after heparin infusion termination:  0.5-0.75mg per 100 units/h of heparin

iii. 60-120min after heparin infusion termination:  0.375-0.5mg per 100 units/h of heparin

iv. >120min after heparin infusion termination:  0.25-0.375mg per 100 units/h of heparin

v. Infuse at <5mg/min; maximum 50mg over 10min

vi. Monitor for sign of anaphylaxis; risk higher in patients who have prior exposure to protamine in the form of insulin preparations or direct protamine treatment.

vii. Check PTT 30min after protamine infusion, then Q1h for 6h, then Q4h for the remainder of the first 24h post-hemorrhage

6. *Low molecular weight heparin (LMWH)

a. Consider STAT Hematology consult

b. If the last dose was given within the last 8h, give protamine sulfate 1mg per 100 anti-Xa units LMWH

c. If the last dose was given > 8h ago, use less protamine sulfate, estimating the amount using the half-life of the LMWH (typically 3-6h; higher with renal insufficiency)

d. Consider  PCC 50 units/kg OR recombinant factor VIIa 20mcg/kg PLUS 2 units FFP, especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after protamine (spot-sign on CTA, neurologic worsening, hematoma enlargement)

7. Oral Factor Xa inhibitors (rivaroxaban/apixaban/edoxaban)15,16 administration within the preceding 24-48h)

a. Consider STAT Hematology consult

b. No specific antidote known

c. Consider activated charcoal if last administration of medication in the past 2 hours17
d. Consider PCC 50 units/kg (OR recombinant factor VIIa 20mcg/kg PLUS 2 units FFP) especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after discontinuation of anticoagulant (spot-sign on CTA, neurologic worsening, hematoma enlargement)18,19
e. Check PT 30 minutes after the administration of PCC and FFP, may consider additional dose of 25 units/kg if PT is still >13.5

8. *Fondaparinux20,21
a. Consider STAT Hematology consult

b. No specific antidote known

c. Consider recombinant factor VIIa 20mcg/kg especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after discontinuation of anticoagulant (spot-sign on CTA, neurologic worsening, hematoma enlargement)

9. *Direct thrombin inhibitors 

a. Lepirudin, bivalrudin, argatroban

i. STAT Hematology consult

ii. Stop infusion; half-life ≈ 20-60min

iii. No specific antidote known

iv. Consider PCC 50 units/kg (OR recombinant factor VIIa 20mcg/kg) especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after discontinuation of anticoagulant (spot-sign on CTA, neurologic worsening, hematoma enlargement)

b. Dabigtran administration within the preceding 10h (CrCl > 50 mL/min) or 48-72h (CrCl < 50 mL/min)

i. STAT Hematology consult

ii. Idarucizumab (PRAXBIND) – Use only for life threatening bleed or urgent surgery that cannot be delayed for 8 hours.22,23  

iii. Idarucizumab given as one-time IV 5 gram dose, administered as two, IV 2.5 g per 50 mL vials.  Vials administered undiluted as two consectuvei IV boluses by hanging vials.  Infusions should take no longer than 5-10 min per vial.  

iv. NB: Idarucizumab binds and neutralizes the anticoagulant effect of dabigatran – factor replacement MAY STILL BE NECESSARY in the case of life threatening bleed.  

v. Consider PCC 50 units/kg (OR recombinant factor VIIa 20mcg/kg PLUS 2 units FFP), especially for ICH in locations likely to cause brainstem compression or evidence of ongoing bleeding after discontinuation of anticoagulant (spot-sign on CTA, neurologic worsening, hematoma enlargement)

vi. Consider emergent hemodialysis to remove drug from circulation

10. *Thrombolytic agents (including IV tPA)24
a. STAT Hematology consult

b. In addition to standard labs, check fibrinogen

c. Cryoprecipitate 10 units

d. Consider aminocaproic acid or tranexamic acid

e. Consider platelet transfusion (6-8 units)

f. Consider FFP transfusion

11. *Uremic bleeding

a. STAT Hematology and Renal consults

b. Consider desmopressin 0.3mcg/kg (max 20mcg) diluted in 50mL of normal saline and infused over 20-30min

c. Consider cryoprecipitate 10 units 

*From CHEST guidelines.  Little evidence available.  Can consider other interventions based on pharmacology and severity of hemorrhage

d. Treat acute neurologic complications:  

i. Elevated intracranial pressure/brain herniation

1. See the BMC Guideline for “Intracranial Pressure Management – Adult” for treatment details

2. Consider ICP monitor (Camino or EVD) placement 

a. Patients who have a GCS ≤ 8

b. Patients deemed at risk for elevated ICP who must be sedated

3. Early surgical evacuation

a. Strongly consider for patients with cerebellar hematomas and either

i. Diameter > 3 cm

ii. Neurologic decline

b. Consider for superficially located lobar hematomas (within about 1cm of the cortex) with evidence of increased ICP or significant brain shift despite osmotherapy

ii. Hydrocephalus or intraventricular hemorrhage

1. Consider external ventricular drain (EVD) placement by Neurosurgery for any patient with any depression in level of arousal and hydrocephalus or intraventricular hemorrhage (IVH) on CT

iii. Seizures

1. Treat seizures if they have occurred

a. Phenytoin or Fosphenytoin 20mg/kg IV load, then phenytoin 100mg IV/PO Q8h 

OR

b. Levetiracetam 1500mg IV load, then 500-1000mg IV/PO Q12h

2. Primary prophylaxis is not indicated

iv. Avoid sedation unless absolutely necessary.  When needed, use propofol at the minimum required dose to achieve the desired effect

e. IV fluids:  Normal saline at 1-2 mL/kg/h

4. Admit

a. Attending

i. Neurocritical Care

b. Location:  ICU (3W ENC SICU/Neurosciences ICU preferred; if bed not available of patient not stable for transfer, admit to HAC SICU)

5. Initial Plan by Systems (for primary/sympathomimetic-associated ICH only; treatment will vary for ICH due to other causes)
a. Neurologic

i. Activity:  Bed rest with HOB ≥ 30 degrees

ii. Q1h nursing neuro checks; call ICU and neurocritical care residents (pager #8000) for any changes

iii. Hold all antithrombotic medications

iv. Follow up head CT to evaluate for hematoma expansion at 6 hours

v. Analgesia

1. Acetaminophen 650mg PO Q6h prn / acetaminophen 1000 mg IV q6 PRN

2. Avoid opiates as they may cloud the neurologic exam 

3. For intubated patients, may consider Fentanyl 25mcg Q1h prn pain ≥ 5/10

vi. Sedation

1. Goal:  use no pharmacologic sedation, even in intubated patients, in order not to confound the neurologic exam 

2. If sedation is necessary (severe agitation, intracranial hypertension, ventilatory difficulties)

a. Not intubated:  Seroquel 12.5-37.5mg PO Q12h prn

b. Intubated:  Propofol titrated to Riker Score of 4-5

vii. Seizure treatment

1. Ativan 2mg IV STAT prn seizure and call neurology and ICU resident

2. Only if a seizure has occurred

a. Levetiracetam 1500mg IV load, then 500-1000mg IV/PO Q12h OR

b. Phenytoin or Fosphenytoin 20mg/kg IV load, then phenytoin 100mg IV/PO Q8h 

c. Continuous EEG monitoring for at least 24 hours if seizure / suspected seizure has occurred

3. Primary prophylaxis is not indicated

4. Any patient with exam findings out of proportion to injury (e.g. comatose patient with small basal ganglia bleed) should have EEG monitoring initiated

viii. Temperature control (to be initiated at first T>99.9)

1. Acetaminophen 650mg PO Q6h; hold for temp<100 (total acetaminophen dose must not exceed 4g in 24h)

2. In select cases, Arctic Sun induced normothermia or therapeutic hypothermia may be used at the direction of the Neurocritical Care (NCC) attending

ix. EVD 

1. Typically open at 10 cmH2O

2. Connected to collection system and ICP monitor

3. Nurse to check and chart ICP and cerebral perfusion pressure (CPP) from EVD Q1h

a. ICP is typically measured after EVD has been clamped for 2 minutes 

b. Call ICU and neurology residents for ICP>20 mmHg or CPP<60 mmHg

4. Prophylactic antibiotics per attending neurosurgeon

x. Additional diagnostic studies to determine ICH etiology as indicated

b. Cardiovascular

i. Strongly consider placement of an arterial line for continuous BP monitoring in the following patient groups

1. Intubated patients

2. Patients receiving a continuous infusion of an antihypertensive agent 

3. Patients with hemodynamic instability

ii. Keep SBP < 140 mmHg

1. Check and chart SBP Q15min in ICU for the first 2h, then Q30min for 4h, then at least Q1h

2. If SBP >140 mmHg

a. Initiate treatment of hypertension with intermittent doses of labetalol (10mg IV Q5-10 minutes; increase dose to 20 and then 40mg IV Q15minutes as needed; hold for HR<65) or hydralazine (10mg IV Q20 minutes; increase dose to 20mg IV Q20 minutes as needed).

b. If the above is inadequate or if >1 prn doses are required per hour for ≥ 2 consecutive hours, change to nicardipine IV continuous infusion.  Start at 5mg/hour and titrate up to a maximum dose of 15mg/hour.

c. For patients with concomitant tachycardia or myocardial ischemia, consider labetalol IV continuous infusion at 0.5-3mg/min.

d. Goal for titration of antihypertensives:  SBP 90-140 mmHg or SBP < 140 and MAP > 65

3. If SBP < 140 mmHg

a. Continue to check BP Q10min

b. Do not augment BP with fluids or pressors unless MAP < 65 mmHg or there are signs of end-organ hypoperfusion

iii. Serial serum troponin I measurement Q8h x 3 or until a peak value is identified

iv. If hypotension occurs at any time, consider central venous line placement and evaluate for sepsis, MI, neurogenic cardiac failure, and PE with appropriate imaging, cultures, EKG, TTE, and cardiac enzymes

c. Respiratory

i. Oxygenation goals:   SpO2>95% (PaO2>80mmHg for patients monitored with ABGs)

ii. Ventilation goal:  PaCO2 35-45 mmHg

iii. Place arterial line and check ABGs on all mechanically ventilated patients

iv. Intubate for inadequate airway protection, hypoventilation, or refractory hypoxemia

v. Initial ventilator settings will vary, but in uncomplicated situations should begin with SIMV or AC mode with a TV of 7-8cc/kg ideal body weight, rate 8-10 per minute, FiO2 50%, pressure support of 8-10cmH2O and PEEP of 5cmH2O

d. Renal

i. Carefully monitor urine output

1. Consider placing a Foley catheter if less invasive methods are not viable

2. This is especially important for patients who are at risk for or have elevated ICP

3. Evaluate the need for the catheter daily and remove once no longer necessary to decrease risk of UTI

ii. Keep patient euvolemic

1. IV fluids:  normal saline at 1-1.5cc/kg/h, then adjust for the following goals

a. Keep 24h I/O even.

b. Keep urine output ≥ 0.5mL/kg/h

2. Adjust fluid administration as needed according to patient-specific co-morbidities such as CHF, neurogenic pulmonary edema, ARDS, renal failure

iii. In almost all situations, maintenance fluids should be given as normal saline.  The addition of 20mEq/L of KCl can be considered.

iv. DO NOT give any of the following hypotonic maintenance fluids 

1. D5W

2. ¼NS or D5 ¼NS

3. 1/2NS or D5 1/2NS

v. Check electrolytes (including Mg), BUN, Cr daily

1. Watch carefully for sodium abnormalities

2. In addition to abnormal absolute values, changes in serum sodium concentration of ≥5mEq/L/24h should prompt STAT re-checking of the serum sodium level and attending physician notification

a. Hyponatremia (Na <135 mEq/L)

i. SIADH (euvolemic, normal urine output)

1. Restrict PO/NGT intake of free water

a. If patient is eating and drinking, write the following order:  “No free water by mouth.  All PO fluid intake must be in the form of V8 or double-concentrated Gatorade mixed from powder”

b. If the patient is receiving tube feeds, give only the minimum flushes that are needed to keep the tube patent in the form of normal saline (instead of water) and change solution to Nutren 2.0

2. 3% saline (if Na <130 mEq/L) 

a. Rate dependent upon degree of hyponatremia and volume status

b. Must be given through central line or PICC

3. Consider

a. NaCl 1g tabs; 1-2 tabs PO/NGT BID-QID

b. Demeclocycline 300-600mg PO/NGT BID (monitor renal function carefully)

c. Conivaptan (only per NCC attending)

ii. Cerebral salt wasting (euvolemic or hypovolemic; moderate-high urine output)

1. fludrocortisone 0.1-0.2mg PO/NGT BID

2. Normal saline to match urine output

3. If serum sodium < 130mEq/L 

a. NaCl 1g tabs; 1-2 tabs PO/NGT BID-QID

OR

b. 3% saline infusion

i. Rate dependent upon degree of hyponatremia and volume status

ii. Must be given through central line or PICC

b. Hypernatremia

i. Central diabetes insipidus (high urine output; inappropriately dilute urine)

1. If urine output is >300cc/h for two or more consecutive hours, check urine osmolality (Uosm), urine specific gravity (Uspec grav),  and serum sodium

2. If Uosm ≤200mosmol/kg or Uspec grav < 1.005 and serum sodium is rising, diagnosis = CDI

3. Treatment

a. Replace estimated volume deficit (often multiple liters) with normal saline boluses

b. Replace ongoing volume loss with IV normal saline 1cc:1cc of urine output

c. DDAVP 2-4mcg IV x 1

ii. If not CDI and patient is asymptomatic, do not treat unless sodium is >155mEq/L.  Then treat very conservatively to prevent a further rise in rather than to actively reduce the serum sodium

c. Follow serum sodium levels at least Q6h when an abnormal serum sodium level is detected.  Follow Q4h when hypo-  or hypernatremia is being actively treated.

3. Replace magnesium daily with IV magnesium sulfate for goal serum level 2-2.5 mg/dL

e. Gastrointestinal

i. Swallow evaluation

1. Bedside swallow evaluation by neurology housestaff or nursing MUST be completed and documented in the EMR by the Neurology resident, ED nurse, or ICU nurse prior to ANY PO intake (including medications or medications crushed in applesauce/pudding) in ALL non-intubated patients

a. Those who pass may be given PO medications, but should not be fed until at least the day after admission

b. Those who fail must not be given ANY PO intake, including medications

2. Formal swallow evaluation for all patients with depressed level of arousal, dysarthria, facial weakness, or dysphagia on bedside testing MUST be completed.

3. Dobhoff tube should be placed and maintained in place at all times in all patients who cannot be fed orally (once coagulopathy is corrected)

4. All intubated patients should have an OGT or NGT

ii. Nutrition:  

1. For patients who have passed a swallow evaluation, a diet should be started once the likelihood of secondary neurologic decline is considered to be sufficiently low.  In general, feeding should not be withheld for more than 48-72h after admission.

2. Early enteral nutrition by Dobhoff tube or OGT (within 48-72h of admission) should be strongly considered in patients who are not cleared for an oral diet.

3. Tube feeds should be held 30min before an episode of lying flat (i.e. a trip to the CT scanner) that is expected to last ≥ 10min and not resumed until the HOB is back to ≥ 30 degrees.

iii. Nausea

1. Tier 1:  Ondansetron 4mg IV Q8h

2. Tier 2:  Ondansetron 4mg IV Q6h

3. Tier 3:  Add and stagger with ondansetron:

a. Metoclopromide 10mg IV Q8h or Q6h

OR

b. Proclorperazine 5-10mg IV Q6h

f. Hematologic

i. Daily CBC while in ICU

ii. INR and PTT as indicated for coagulopathic patients

1. Q6h for first 24h, then Qday for next 2d, then as clinically indicated

iii. Consider PRBC transfusion for Hgb < 8g/dL

iv. Reinitiation of anticoagulation – 

1. Anticoagultion reinitiation may be considered in patients with non-lobar bleed

2. Antiplatelet reinitiation may also be considered after ICH has stabilized

3. Timing for reinitiation has not been established, consider resumption on a case by base basis evaluating risk and benefit

4. The utility of reinitiation with dabigatran, apixaban, and rivaroxiban is unknown

g. Infectious disease

i. Evaluate for infection when temp > 100.7

1. Common infections:   pneumonia (aspiration, VAP), UTI, EVD-associated ventriculitis, central line-associated bacteremia

2. Chest X-ray; sputum GS, cx, sensitivities; UA ; Blood cx, C diff toxin assay; 4 limb Doppler for evaluation of DVT

3. If EVD has been in place for ≥, 72h, request neurosurgery to send CSF from drain for cell count with differential, glucose, Gram stain, cx, and sensitivities

4. If the patient is taking prophylactic phenytoin, consider changing to levetiracetam to exclude the possibility of phenytoin-related fever

5. Consider lower extremity doppler to exclude DVT as a source of fever, especially in patients off of anticoagulation / DVT prophylaxis

ii. Fever can be non-infectious due to the presence of subarachnoid and/or intraventricular blood, but this may only be safely assumed when all possible causes of infection and other causes of non-infectious fever (phenytoin, other drug-related fever, DVT/PE) have been conclusively excluded.  This usually requires at least multiple sets of cultures and venous ultrasounds of the limbs,

h. Endocrine:  Goal blood glucose between 120 and 180mg/dL

i. If serum glucose is <150 on admission

1. POC glucose check Q6h

2. Sliding scale regular insulin

3. Change to IV insulin infusion if sliding scale does not consistently keep glucose in 120-180mg/dL range

ii. If ≥150 on admission

1. IV insulin infusion titrated to maintain glucose 120-180mg/dL

iii. Avoid IV dextrose infusions, including patients on insulin infusions who are not receiving nutrition

iv. If <60 at any time, give 1 amp of D50 and call ICU resident

i. ICU Prophylaxis

i. Peptic ulcer prophylaxis for all patients who are on mechanical ventilation, vasopressors, or are not receiving enteral nutrition

1. Pantoprazole 40mg PO/IV Qday

OR

2. Famotidine 20mg PO/IV BID (H2 antagonists can rarely cause drowsiness, confusion, and delirium) 

ii. Constipation prophylaxis

1. Colace 100mg PO BID

2. Senna 2 tabs PO QHS prn no BM for 24h

3. Dulcolax 10mg PR prn no BM for 48h

iii. Thromboprophylaxis

1. Lower extremity sequential compression devices

a. Graduated compression stockings are inappropriate in the prevention of DVT

2. Start subcutaneous heparin 5000 units TID 24-48h after hemorrhage onset if the following criteria are met

a. The hematoma is stable by imaging

b. All coagulopathies have resolved

3.  Systemic anticoagulation or IVC filter is likely indicated in patients with symptomatic DVT or PE.  Decision between the two options is at the NCC attending discretion.    

j. Rehabilitation

i. PT/OT consult 24-96h after admission, depending on the patient’s condition

ii. Address guardianship and placement issues early with social work and case management in patients in whom these are expected to be issues

Responsibility:  MD, RN, Radiologist, Radiology Tech, Lab, Pharmacy
Forms:  None
Other Related Policies: IA Stroke Protocol
References: 
Goldstein, L. B. Is This Patient Having a Stroke? JAMA 293, 2391 (2005).

Delgado Almandoz, J. E. et al. Diagnostic Accuracy and Yield of Multidetector CT Angiography in the Evaluation of Spontaneous Intraparenchymal Cerebral Hemorrhage. American Journal of Neuroradiology 30, 1213–1221 (2009).

Bekelis, K. et al. Computed tomography angiography: improving diagnostic yield and cost effectiveness in the initial evaluation of spontaneous nonsubarachnoid intracerebral hemorrhage: Clinical article. Journal of Neurosurgery 117, 761–766 (2012).

Arima, H. et al. Lower Treatment Blood Pressure Is Associated With Greatest Reduction in Hematoma Growth After Acute Intracerebral Hemorrhage. Hypertension 56, 852–858 (2010).

Arima, H. et al. Earlier Blood Pressure-Lowering and Greater Attenuation of Hematoma Growth in Acute Intracerebral Hemorrhage: INTERACT Pilot Phase. Stroke 43, 2236–2238 (2012).

Anderson, C. S. et al. Rapid Blood-Pressure Lowering in Patients with Acute Intracerebral Hemorrhage. New England Journal of Medicine 368, 2355–2365 (2013).

Holbrook, A. et al. Evidence-Based Management of Anticoagulant Therapy. Chest 141, e152S–e184S (2012).

Frontera, J. A. et al. Cardiac arrhythmias after subarachnoid hemorrhage: risk factors and impact on outcome. Cerebrovasc. Dis. 26, 71–78 (2008).

Pabinger, I. et al. Prothrombin complex concentrate (Beriplex ® P/N) for emergency anticoagulation reversal: a prospective multinational clinical trial. Journal of Thrombosis and Haemostasis 6, 622–631 (2008).

Leissinger, C. A., Blatt, P. M., Hoots, W. K. & Ewenstein, B. Role of prothrombin complex concentrates in reversing warfarin anticoagulation: A review of the literature. American Journal of Hematology 83, 137–143 (2008).

Sarode, R. et al. Efficacy and Safety of a Four-Factor Prothrombin Complex Concentrate (4F-PCC) in Patients on Vitamin K Antagonists Presenting with Major Bleeding: A Randomized, Plasma-Controlled, Phase IIIb Study. Circulation (2013). doi:10.1161/CIRCULATIONAHA.113.002283

Goldstein, J. N. et al. Timing of Fresh Frozen Plasma Administration and Rapid Correction of Coagulopathy in Warfarin-Related Intracerebral Hemorrhage. Stroke 37, 151–155 (2006).

Michalski, R., Lane, D. A., Pepper, D. S. & Kakkar, V. V. Neutralization of heparin in plasma by platelet factor 4 and protamine sulphate. Br. J. Haematol. 38, 561–571 (1978).

Racanelli, A. & Fareed, J. Neutralization of the antithrombotic effects of heparin and Fraxiparin by protamine sulfate. Thromb. Res. 68, 211–222 (1992).

Crowther, M. & Crowther, M. A. Antidotes for novel oral anticoagulants: current status and future potential. Arterioscler. Thromb. Vasc. Biol. 35, 1736–1745 (2015).

Kaatz, S. et al. Guidance on the emergent reversal of oral thrombin and factor Xa inhibitors. Am. J. Hematol. 87 Suppl 1, S141–145 (2012).

Wang, X. et al. Effect of activated charcoal on apixaban pharmacokinetics in healthy subjects. Am J Cardiovasc Drugs 14, 147–154 (2014).

Eerenberg, E. S. et al. Reversal of rivaroxaban and dabigatran by prothrombin complex concentrate: a randomized, placebo-controlled, crossover study in healthy subjects. Circulation 124, 1573–1579 (2011).

Perzborn, E., Heitmeier, S., Laux, V. & Buchmüller, A. Reversal of rivaroxaban-induced anticoagulation with prothrombin complex concentrate, activated prothrombin complex concentrate and recombinant activated factor VII in vitro. Thromb. Res. 133, 671–681 (2014).

Elmer, J. & Wittels, K. A. Emergency reversal of pentasaccharide anticoagulants: a systematic review of the literature. Transfus Med 22, 108–115 (2012).

Warkentin, T. E. & Crowther, M. A. Reversing anticoagulants both old and new. Can J Anaesth 49, S11–25 (2002).

Yogaratnam, D., Ditch, K., Medeiros, K., Doyno, C. & Fong, J. J. Idarucizumab for Reversal of Dabigatran-Associated Anticoagulation. Ann Pharmacother 50, 847–854 (2016).

Pollack, C. V. Evidence supporting idarucizumab for the reversal of dabigatran. Am J Emerg Med 34, 33–38 (2016).

Yaghi, S. et al. Treatment and Outcome of Thrombolysis-Related Hemorrhage: A Multicenter Retrospective Study. JAMA Neurol 72, 1451–1457 (2015).


Section: 

Policy No.: 
Title: Management of Intracerebral Hemorrhage
Initiated by: Courtney Takahashi, MD
Contributing Departments: Neurocritical Care, Interventional Neuroradiology, Stroke Service
Section #
                                                   Policy # 


