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ABSTRACT

Aim This evidence-based guideline aims to present
current and comprehensive recommendations for the
diagnosis and management of spontaneous intracerebral
haemorrhage (ICH).

Methods A formal literature search was conducted

on MEDLINE (1 January 1990 to 30 June 2019). Data
were synthesised using evidence tables. The members
of the working group met by teleconference to update
and formulate data-based recommendations. The
recommendations are graded according to levels of
evidence grading algorithm of the Chinese Stroke
Association. The guideline draft has been reviewed by
Chinese Stroke Association Stroke Council Guideline
Writing Committee.

Results Evidence-based guideline is proposed for the
management of patients with ICH. The focus of the
guideline is divided into the diagnosis and aetiology of ICH,
management of ICH in emergency department, surgical
treatment for removal of hematoma, management of
complications and prevention of secondary ICH.
Conclusions This guideline provides a framework for ICH
management. Early active and reasonable treatment may
improve the clinical outcome of patients.

Spontaneous intracerebral haemorrhage
(ICH) refers to the haemorrhage within the
brain parenchyma, characterised with rapid
onset, neurological deterioration and poor
outcome.' Cerebral haemorrhage accounts
for 23.4% of patients who had stroke in China,
of which 46% died or had severe disability
within 1year.” According to the China’s Health
and family planning statistical yearbook 2017,
the direct hospitalisation cost of cerebral
haemorrhage patients in 2016 was 1.45 billion
dollars, which caused heavy health, economic
and social burden.” The American Heart
Association/American  Stroke Association
(AHA/ASA) has presented three versions of

version of the guidelines collected clinical
evidence up to 2013. In the past byears, the
clinical management of cerebral haemor-
rhage has made new progress. Early active and
reasonable treatment may improve the clin-
ical outcome of patients. The Chinese Stroke
Association reviewed the research for the past
5years across the world, making summary and
recommendations. This guideline was drafted
by relevant experts, applying to the manage-
ment of patients with ICH (figure 1).

Recommendations follow the Chinese
Stroke Association’s methods of classifying
the level of certainty of the treatment effect
and the class of evidence,” which are consis-
tent with the system adopted by the latest
AHA/ASA guidelines (as follows).
1. Classification of Recommendations

Class I: there are confirmed evidence or

unanimously agreement that the proce-

dure or treatment given is effective.

Class II: there are controversial evidence or

disagreement regarding the effectiveness

of procedure or treatment.

IIa: some evidence or opinions support its

effectiveness.

IIb: there are no good evidence for its ef-

fectiveness.

Class III: procedure or treatment is ineffec-

tive or harmful in some cases.
2. Level of Evidence

Level of Evidence A: evidence comes from

multiple randomised controlled trials

(RCTs) or meta-analysis.

Level of Evidence B: evidence comes from

single RCT or non-randomised trial.

Level of Evidence C: evidence only comes
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Figure 1
intraventricular haemorrhage.

SECTION 1: DIAGNOSIS AND AETIOLOGY OF ICH

Prehospital management and diagnosis

Recommendation

Once diagnosed with ICH, patients should be admitted
to a stroke unit or neurointensive care unit based on clin-
ical criteria as appropriate immediately (Class I, Level of
evidence A).

Risk score to predict early mortality

Recommendation

Baseline risk score should be part of the initial evaluation
of patients with ICH,6 but should not be used as the exclu-
sive judgement of prognosis (Class I, Level of evidence

B).

Neuroimaging assessment

Recommendations

1. Immediate brain imaging (CT or MRI) is recommend-
ed to distinguish ischaemic stroke from ICH (Class I,
Level of Evidence A).

. CTA (CT angiography) and contrastenhanced CT
may be considered to help identify patients at risk of
hematoma expansion (Class IIb, Level of Evidence B).

. Contrast-enhanced CT, CTA, CTV (CT venography),
MRI, MRA (MR angiography), MRV (MR venography)
can help confirm the diagnosis of suspected cerebro-
vascular abnormalities or brain tumours. If CT and

Flowchart of the management of patients with ICH. BP, blood pressure; ICH, intracerebral haemorrhage; IVH,

MRI results are negative, DSA (digital subtraction
angiography) may be performed (Class Ila, Level of
Evidence B).

Assessment of the causes of ICH

The causes of ICH should be identified and treated as
soon as possible while dealing with the patients’ symp-
toms (Class I, Level of Evidence B).

SECTION 2: EMERGENCY DEPARTMENT (ED) MANAGEMENT OF
ICH

The vital signs of patients in the stroke unit should be
continuously monitored (Class I, Level of Evidence A).
Comorbidities and other medical conditions should be
treated (Class I, Level of Evidence A) (figure 2).

Blood pressure management

Recommendations

1. For patients with ICH presenting with systolic blood
pressure (SBP) up to >150mm Hg and with no con-
traindications to acute antihypertensive therapy, it is
reasonable to reduce the SBP to less than 140 mm Hg
(Class Ila, Level of Evidence A), which may improve
functional outcomes of patients (Class Ila, Level of
Evidence B).
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Figure 2 Flowchart of the management of ICH in ED. BP, blood pressure; ED, emergency department; ICH, intracerebral

haemorrhage; SBP, systolic blood pressure.

2. Aggressive reduction of BP with continuous BP moni-
toring is reasonable if SBP >220 mm Hg (Class Ila, Lev-
el of Evidence C).

3. BP should be observed closely during BP lowering
therapy to avoid excessive BP variability (Class I, Level
of Evidence C).

Blood glucose management
Recommendation
Blood glucose levels should be measured and closely

monitored to avoid hyperglycaemic and hypoglycaemic
(Class I, Level of Evidence B).

Body temperature management

Recommendation

It is reasonable to identify and treat hyperthermia
(body temperature >38°C after ICH (Class Ila, Level
of Evidence C).

General haemostasis treatment

Recommendations

1. Haemostatic drugs in treating patients with ICH with
normal coagulation function may inhibit haemato-
ma expansion; however, its clinical efficacy and im-
pact on prognosis is uncertain (Class IIb, Level of
Evidence B).

2. In patients with CT spot sign, rFVIla (recombinant
activated factor VIIa) treatment is not recommended
(Class III, Level of Evidence A).

3. Haemostatic treatment of ICH related to antithrom-
botic therapy

Recommendations

1. When ICH occurs after antithrombotic therapy, the
drug should be discontinued immediately (Class I,
Level of Evidence B).

2. Infusion of platelets is not recommended for patients
with ICH who previously used antiplatelet therapy
(Class III, Level of Evidence B).

3. For VKAs (warfarin) associated ICH.

3.1 Intravenous vitamin K should be used (Class I,
Level of Evidence A).

3.2 Fourfactor prothrombin complex concentrate
(4-factor PCC) can be given priorly because PCC has
fewer complications than FFP (fresh frozen plasma)
and can correct INR (international normalized ratio)
faster (Class Ila, Level of Evidence B).

3.3 RFVIIa is not recommended for haemostatic ther-
apy for ICH with normal coagulation function (Class
II1, Level of Evidence B).

4. For new oral anticoagulant drugs (rivaroxaban, dabig-

atran or apixaban) related cerebral haemorrhage.
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2. Early intensive BP-lowering treatment at the acute
stage of ICH can lower the rate of haematoma growth
or have the favourable tendency to do so (Class Ila,
Level of Evidence B).

4.1 Activated charcoal might be considered if bleeding
occurs within 2hours of taking new oral anticoagulant
drugs (Class IIb, Level of Evidence C).

4.2 Haemodialysis treatment might be considered
by patients taking dabigatran (Class IIb, Level of Evi-
dence C), but not by patients taking rivaroxaban and
apixaban (Class III, Level of Evidence C).

4.3 FEIBA (factor eight inhibitor bypassing activity),
PCCs or rFVIIa might be considered for treatment ac-
cording to individual conditions. FEIBA or rFVIIa for
direct thrombin inhibitor (dabigatran), and PCC for
factor Xa inhibitors (rivaroxaban and apixaban) (Class
IIb, Level of Evidence C).

4.4 Idarucizumab is recommended for dabigatran re-

Emergency management of vascular abnormalities related ICH
Recommendation

Surgery can be considered for the life-threatening secondary
ICH. While surgically removing the hematoma, the treat-
ment strategy may be weighed against the relative benefits
and risks of saving the patient’s life and eliminating the
primary cause (Class Ila, Level of Evidence C).

SECTION 3: SURGICAL TREATMENT FOR REMOVAL OF

versal (Class I, Level of Evidence A). HAEMATOMA
5. For heparin-related ICH, protamine sulfate is recom-  The surgical treatment of patients with ICH is shown in
mended (Class I, Level of Evidence C). figure 3.

6. For thrombolysis related ICH, treatment with cryopre-
cipitate of factor VII and tranexamic acid might be
considered (Class IIb, Level of Evidence C).

7. Ttis reasonable for patients with atrial fibrillation to re- L.
suming anticoagulation in 7-8 weeks (Class ITa, Level
of Evidence B).

Minimally invasive surgery

Recommendations

Image-guided hematoma suction with recombinant tis-
sue plasminogen activator (rt-PA) may be effective and
safe (Class Ila, Level of Evidence B).

2. Image-guided endoscopic removal of hematoma can
be effective and safe (Class Ila, Level of Evidence B).
It is reasonable for different levels of medical units to

Identification and treatment of hematoma expansion

Recommendations 3.

1. CTA should be considered to evaluate the risk of hema- choose operation methods according to the medical
toma expansion if possible (Class I, Level of Evidence facilities and experience of the units (Class Ila, Level
C). of Evidence C).

ICH with indications of surgical intervention
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(Class lla; Level of
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progressive deterioration of
neurological
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brainstem, hematoma
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can be effective(Class lla;
Level of Evidence C)

individually
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secondary ICH. While
surgically removing
the hematoma, the
treatment strategy
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saving the patient's
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the primary cause
(Class lla; Level of
Evidence C)

Figure 3 Flowchart of surgical treatment for intracerebral haemorrhage. CPP, cerebral perfusion pressure; GCS, Glasgow
Coma Scale; ICH, intracerebral haemorrhage; ICP, intracranial pressure; rt-PA, recombinant tissue plasminogen activator.
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4. In units without image-guided hematoma removal
technology, it is reasonable for physicians who have
received professional training to consider standard
minimally invasive puncture hematoma evacuation for
appropriate patients with ICH (Class Ila, Level of Evi-
dence B).

5. For simple basal ganglia haemorrhage (hematoma vol-
ume 25-40mL), microinvasive drainage can be effec-
tive (Class Ila, Level of Evidence C).

Treatment of ventricular haematoma

Recommendations

1. For patients with intraventricular haemorrhage requir-
ing intraventricular puncture and external drainage,
intraventricular injection of rt-PA might reduce mor-
tality, but not improve functional prognosis (Class IIb,
Level of Evidence B).

2. For intraventricular haemorrhage, the efficacy of en-
doscopy is still uncertain (Class IIb, Level of Evidence
B).

Craniotomy operation

Recommendations

1. For supratentorial ICH, if the patient is in a coma, has
significant midline shift or elevated intracranial pres-
sure due to large haematoma, decompressive craniec-
tomy with/without haematoma removal might reduce
the mortality (Class IIb, Level of Evidence C). The ef-
ficacy of early haematoma removal is uncertain (Class
IIb, Level of Evidence A). Supratentorial haematoma
removal is reasonable for patients with deteriorating
conditions to save lives (Class I1a, Level of Evidence C).

2. For subtentorial (cerebellum or brainstem) ICH,
haematoma removal should be performed as soon as
possible in patients with progressive deterioration of
neurological function or compression of brainstem
and/or hydrocephalus (Class I, Level of Evidence B).
External ventricular drainage alone as the initial treat-
ment is not recommended for these patients (Class 11,
Level of Evidence C).

SECTION 4: MANAGEMENT OF COMPLICATIONS OF ICH
Management of intracranial hypertension
Recommendations
4.1.1.1 Patients with Glasgow Coma Scale <8 points can
be considered for intracranial pressure monitoring (Class
IIa, Level of Evidence C).

4.1.1.2 Osmotic drugs and hyperventilation may be
considered in patients with intracranial hypertension
(Class IIa, Level of Evidence C).

4.1.1.3 It is reasonable to control intracranial pressure
below 20mm Hg and cerebral perfusion pressure at the
range of 50-70 mm Hg (Class ITa, Level of Evidence C).

4.1.2 The position of the head should be appropriately
elevated (head of bed elevation to at least 30°) (Class I,
Level of Evidence C).

4.1.3 Intravenous infusion of mannitol is recommended
to reduce intracranial pressure, with individualised

dosage and course of treatment. Cardiac and renal func-
tion and electrolyte levels should be closely monitored
(Class I, Level of Evidence C).

4.1.4 Usage of furosemide, glycerol fructose and/or
albumin may be combined when necessary (Class Ila,
Level of Evidence B).

Hydrocephalus

Recommendation

External ventricular drainage is reasonable, especially
when the patient’s level of consciousness decreased (Class
IIa, Level of Evidence B).

Secondary epilepsy

Recommendations

4.3.1 Patients with seizures should be given antiepileptic
drugs (AED) (Class I, Level of Evidence A).

4.3.2 The use of AED for seizure prevention is not
recommended (Class III, Level of Evidence B).

4.3.3 Patients with reduced consciousness and
imaging findings of cerebral haemorrhage, continuous
EEG monitoring is reasonable to determine whether
they have epilepsy (Class Ila, Level of Evidence C).

Cardiac complications

Recommendation

ECG and cardiac enzyme measurement is reasonable
after cerebral haemorrhage to screen for cardiac
complications (Class IIa, Level of Evidence C).

Pulmonary infection and prevention
Recommendation
Swallowing test is recommended before oral feeding

to decrease the risk of pneumonia (Class I, Level of
Evidence B).

Screening and prevention of deep vein thrombosis (DVT)

Recommendations

1. Measures should be taken for patients in bed to pre-
vent DVT (Class I, Level of Evidence C).

2. For patients suspected of DVT, D-dimer and Doppler
ultrasonography should be performed (Class I, Level
of Evidence C).

3. Patients should be mobilised as early as possible. Legs
should be raised and intravenous infusion of the low-
er extremities should be avoided as much as possible,
especially the limbs with disability (Class I, Level of Ev-
idence C).

4. Patients who were diagnosed with ICH can be given in-
termittent pneumatic compression therapy to prevent
DVT from the beginning of hospitalisation (Class Ila,
Level of Evidence B).

5. Elastic stockings alone is not recommended (Class III,
Level of Evidence A).

6. For high-risk patients who are prone to DVT (exclud-
ing patients with cerebral haemorrhage due to co-
agulopathy), after confirming that the bleeding has
stopped, early anticoagulation (subcutaneous injec-
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tion of low-dosage low molecular weight heparin or
unfractionated heparin) might prevent DVT (Class
IIb, Level of Evidence B).

7. For patients with symptomatic DVT or PE (pulmonary
embolism), systemic anticoagulation or placement
of IVC (inferior vena cave)filters can be considered
(Class IIa, Level of Evidence C). When deciding which
treatment to choose, the time from the first bleeding,
whether the hematoma is stable, the cause of bleeding,
and the patient’s general condition can be considered
(Class IIa, Level of Evidence C).

SECTION 5: PREVENTION OF SECONDARY ICH

Prevention of early rebleeding

After cerebral haemorrhage, it is reasonable to detect
and treat early rebleeding/haematoma enlargement
(Class IIa, Level of Evidence C).

Prevention of late rebleeding

Recommendations

1. If necessary, anticoagulant therapy may be considered
in patients with non-lobar ICH (Class IIa, Level of
Evidence B). After warfarin-related spontaneous ce-
rebral haemorrhage, resuming warfarin for long-term
anticoagulant for non-valvular atrial fibrillation related
ICH is not recommended (Class III, Level of Evidence
B).

2. In patients with ICH with atrial fibrillation, the effec-
tiveness of using dabigatran, rivaroxaban or apixaban
to reduce the risk of recurrence is uncertain (Class IIb,
Level of Evidence C).

3. In patients with anticoagulant-related ICH, the best
timing to restore oral anticoagulant therapy is uncer-
tain (Class IIb, Level of Evidence B).

4. If necessary, patients with ICH may consider antiplate-
let monotherapy (Class Ila, Level of Evidence B).

5. The monotherapy of aspirin can be restored within a
few days from the onset of ICH, but the best timing is
not clear (Class IIa, Level of Evidence B).

6. Whether the use of statins should be restricted in pa-
tients with ICH is uncertain (Class IIb, Level of Evi-
dence C).

7. All patients with ICH should control blood pressure
(Class I, Level of Evidence A).

8. Blood pressure control measures should be started im-
mediately after ICH onset (Class I recommendation,
Level of Evidence A). It is reasonable to target BP
<130/80mm Hg for long-term blood pressure control
(Class IIa, Level of Evidence B).

9. Smoking cessation, avoiding excessive drinking and
treatment of obstructive sleep apnoea might be rea-
sonable to reduce the risk of ICH (Class IIb, Level of
Evidence B).
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