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01
General management

Diana Aguiar de Sousa

Portugal



52 years, male, right-handed

Symptoms
•Acute left hemiparesis

PMH
•Arterial hypertension
•Atrial fibrillation (Rivaroxaban 20 mg/day)
• Ischemic heart disease



01 General management

1. General management

1.1 Management on specialised units

1.2 Radiological investigation for underlying cause

1.2.1 Imaging Scores of acute ICH

1.2.2 Type of imaging for acute ICH

1.3 Outcome prediction

1.3.1 Outcome scores

 1.3.2 Withdrawal of treatment



PICO 1.1.1 In adults with spontaneous ICH, does admission to an 

organised stroke unit versus admission to a general ward reduce the 

risk of death or death/dependence?  



PICO 1.1.1
Management on specialised
units 

Stroke unit vs conventional care: 
death or dependency at the end of 
scheduled follow-up

Relative risk of 0.79; 95% CI 0.61–1.00

Langhorne, P et al. Stroke, 2013; 44 (11): 3044–9



52 years, male, right-handed

Complications during SU admission (3 weeks):

•  Hypertension 

•  Hematoma expansion

•  Neurological deterioration 

•  Hyponatremia

•  Hydrocephalus

•  Delirium

•  Ischemic stroke

• mRS 3 at 6 months

Stroke units provide comprehensive, structured care



Radiological 

investigation for 
underlying cause



Withdrawal of treatment

PICO 1.3.2 For adults with ICH, does a policy for limitation of treatment, 

do not attempt cardiopulmonary resuscitation (DNR), or early initiation

of palliative care orders within the first 24 h compared with standard of

care influence the risk of death or dependence?



Reduction in early DNR orders mediated 53% of the association between bundle implementation
and the reduced 30-day case fatality

Parry-Jones AR et al. Ann Neurol. 2019



ESO-EANS ICH guideline

General 

management

↑↑ Treatment on organised stroke units

↓? Limiting treatment within 24h of ICH onset

Avoid early nihilism, 

provide comprehensive acute care in the first 24 hours, 

Investigate for an underlying cause with appropriate Imaging

allow time for accurate prognostication before making treatment limitation

decisions



PICO 2 Blood pressure

PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a 

lower target compared with either no use of BP alteration to a specific target or using targets 

different from the lower range, result in reduced death or dependence, death, or 

haematoma expansion (HE)?

Trine Apostolakis-

Hansson

Sweden



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a lower 
target compared with either no use of BP alteration to a specific target or using targets 
different from the lower range, result in reduced death or dependence, death, or haematoma
expansion (HE)?

Evidence-based Recommendation

For adults with acute spontaneous ICH and systolic blood pressure of 150 to 

220 mmHg, the overall balance of beneficial and adverse effects is uncertain, so 

we recommend recruitment to ongoing randomised controlled trials.

Quality of evidence: Low ⊕⊕

Strength of recommendation: --



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a lower target 
compared with either no use of BP alteration to a specific target or using targets different from the 
lower range, result in reduced death or dependence, death, or haematoma expansion (HE)?

Expert consensus statements

• We suggest lowering systolic blood pressure below 140 mmHg within 6 hours of symptom onset in 

minor or moderate ICH (haematoma volume < 30 mL) to reduce haematoma expansion.

• For adults with spontaneous ICH, we suggest avoiding a reduction in systolic blood pressure of more 

than 70 mmHg from baseline and to avoid active reduction of systolic blood pressure below 110 mmHg.

• Caution is advised when lowering very high systolic blood pressure (>220 mmHg), for patients with 

large haematoma volumes (>30 mL) or when there is planned haematoma evacuation.

• For adults with spontaneous minor or moderate ICH (haematoma volume < 30 mL), we suggest 

applying the following aspects: 

• Initiating antihypertensive treatment as early as possible, ideally within the first two hours following the 

onset of symptoms (acute phase):

• Lower systolic blood pressure to <140 mmHg and minimise variability in blood pressure 

fluctuations.

• After lowering systolic blood pressure below the target threshold (up to 7 days, sub-acute phase):

• Maintain systolic blood pressure below 140 mmHg. 

Vote: 15/15



Literature search for PICO 2



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a lower target 
compared with either no use of BP alteration to a specific target or using targets different from the lower 
range, result in reduced death or dependence, death, or haematoma expansion (HE)?

GRADE 
evidence profile



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a 
lower target compared with either no use of BP alteration to a specific target or using 
targets different from the lower range, result in reduced death or dependence, death, or 
haematoma expansion (HE)?

Good functional 
outcome (mRS 
0–2)
at 3 to 6 months

*Update 2026



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a 
lower target compared with either no use of BP alteration to a specific target or using 
targets different from the lower range, result in reduced death or dependence, death, or 
haematoma expansion (HE)?

Good functional 
outcome (mRS 0–
2) at 3 to 6 months 
stratified by 
enrollment time to 
treatment 



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a 
lower target compared with either no use of BP alteration to a specific target or using 
targets different from the lower range, result in reduced death or dependence, death, or 
haematoma expansion (HE)?

Good functional 
outcome (mRS 0–
2) at 3 to 6 months



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a 
lower target compared with either no use of BP alteration to a specific target or using 
targets different from the lower range, result in reduced death or dependence, death, or 
haematoma expansion (HE)?

Good functional 
outcome (mRS 0–2) 
at 3 to 6 months

stratified by 
intervention type*

*Update 2026



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a 
lower target compared with either no use of BP alteration to a specific target or using 
targets different from the lower range, result in reduced death or dependence, death, or 
haematoma expansion (HE)?

Death within 
3 to 6 months 

*Update 2026



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure (BP) to a 
lower target compared with either no use of BP alteration to a specific target or using 
targets different from the lower range, result in reduced death or dependence, death, or 
haematoma expansion (HE)?

Death 
within 3 to 6 
months 



*Update 2026

Death within 3 to 6 months stratified by 
enrollment time to treatment 



*Update 2026

Death within 3 to 6 months stratified by intervention 
type to treatment 



PICO 2: In adults with acute spontaneous ICH, does altering blood pressure 
(BP) to a lower target compared with either no use of BP alteration to a specific 
target or using targets different from the lower range, result in reduced death or 
dependence, death, or haematoma expansion (HE)?

Hematoma expansion

*Update 2026



Hematoma expansion stratified by enrolment time to treatment 

*Update 2026



Hematoma expansion stratified by intervention type 

*Update 2026



To summarize…
Expert consensus suggests: SBP <140 mmHg within 6h to reduce HE

Overall pooled effects

Good functional outcome (mRS 0–2, 3–6 months): No clear overall benefit of intensive BP lowering

Death (3–6 months): No clear overall reduction in mortality with lower BP targets

Haematoma expansion (HE): Reduction in HE with lower BP targets

By time to treatment

Earlier treatment (within 6 h): more favourable signal for: ↓ HE, possible trend toward better 
functional outcome, mortality benefit remains uncertain.

Later treatment: Little/no effect on functional outcome or mortality. Smaller/uncertain effect on HE.

By intervention type

BP/target-based interventions: More favourable signal for: ↓ HE, improved survival/functional 
outcome.

Fixed antihypertensive agent interventions: Weaker or no effect on HE with similar outcomes for 
death and dependency.



Summary Cont..

• Certainty of evidence (GRADE): Low quality overall → 
substantial uncertainty about net clinical benefit.

• Substantial clinical and methodological heterogeneity across 
included studies (intervention protocols, patient characteristics, 
timing, and outcome definitions)

• Random effects models may inadequately account for 
heterogeneity –> “small studies effect” anchoring pooled 
estimates and limiting the influence of larger, later trials.

• More RCTs are needed!



Thank you for your attention!



Haemostatic      
treatment

Helle Eilertsen

Norway



Case

• 75-year-old woman

• Symptoms: Acute right hemiparesis

• Time since symptom onset: 1.5 hours 

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Current medication?



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Recombinant fVIIa Tranexamic acid

Platelet transfusion

PCC in fXaI-associated ICHPCC vs FFP in VKA-associated ICH

Desmopressin

Andexanet alfa in fXaI-associated ICHTXA in fXaI-associated ICH Idarucizumab in fIIaI-associated ICH



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

TXA

rFVIIa



Death or dependence (mRS 4–6) at day 90 

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Thromboembolic adverse events 

Use of recombinant factor VIIa



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Use of recombinant factor VIIa

Evidence-based Recommendation
• For adults with spontaneous ICH not associated with antithrombotic drug 

use, there is uncertainty about the balance of beneficial and adverse effects 
of rFVIIa, so we suggest against its routine use and suggest recruitment to 
ongoing randomised controlled trials.

Quality of evidence: Very Low ⊕

Strength of recommendation: Weak against intervention ↓?



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Use of tranexamic acid

Death or dependence (mRS 4–6) at day 90 Thromboembolic adverse events 



Use of tranexamic acid
Evidence-based Recommendation
• For adults with spontaneous ICH not associated with antithrombotic drug use, there is 

uncertainty about the balance of clinical benefits (functional outcome, death and 
dependence) and adverse effects of tranexamic acid. Therefore, we recommend recruitment 
to ongoing randomised controlled trials.

Quality of evidence: Low ⊕⊕

Strength of recommendation: Weak for intervention ↑?

Expert consensus statement
Tranexamic acid may be considered for reducing haematoma expansion, if enrolment in an 
ongoing randomised controlled trial is not possible.

Vote: 13 / 15 

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions



Use of tranexamic acid

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Haematoma expansion by 24 hours



Case

• 75-year-old woman

• Symptoms: Acute right hemiparesis

• Time since symptom onset: 1.5 hours 

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Current medication?

- Uncertainty about the use of rVIIa and TXA

- Enrol patients in RCTs

- If no TXA-RCT available, consider giving TXA



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Platelet 
transfusion

Desmopressin



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Platelet transfusion

Death or dependence (mRS 4–6) at day 90 Thromboembolic adverse events 



Platelet transfusion

Evidence-based Recommendation
• In adults with spontaneous ICH associated with antiplatelet drug use we 

suggest against the use of platelet transfusion.

Quality of evidence: Moderate ⊕⊕⊕

Strength of recommendation: Weak against intervention ↓?

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Desmopressin

Death or dependence (mRS 4–6) at day 90 Thromboembolic adverse events 



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Desmopressin

Evidence-based Recommendation
• In adults with spontaneous ICH associated with antiplatelet drug use, there is 

uncertainty about the beneficial and adverse effects of desmopressin, so we 
recommend inclusion in ongoing randomised controlled trials.

Quality of evidence: Very low ⊕

Strength of recommendation: -



Case

• 75-year-old woman

• Symptoms: Acute right hemiparesis

• Time since symptom onset: 1.5 
hours 

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Current medication?

- Avoid platelet transfusion

- Uncertainty about 
desmopressin, include in RCTs 



Figure modified from Sabine Eichinger et al, Reversing vitamin K antagonists: 

making the old new again, Hematology Am Soc Hematol Educ Program, 2016

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

VKA = Vitamin K antagonist
PCC = prothrombin complex concentrate
FFP = fresh frozen plasma



PCC versus FFP for VKA-associated ICH

Death or dependence (mRS 4–6) at 90 days 

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions



PCC versus FFP for VKA-associated ICH
Evidence-based Recommendation
• In adults with ICH associated with use of vitamin K-antagonists (VKA), there is continuing 

uncertainty about the beneficial and adverse effects of PCC versus FFP on clinical outcomes. 

Quality of evidence: Very low ⊕

Strength of recommendation: -

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Expert consensus statement
In adults with ICH associated with use of vitamin K-antagonists (VKA), we suggest using 4-
factor PCC dosages in the range from 30 to 50 IU/kg if INR ≥ 2.0 and 10 IU/kg if INR is 1.3 to 
1.9 combined with use of intravenous vitamin K (10 mg) to normalise and prevent subsequent 
increase of INR.
Vote: 15 / 15



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

FXaI

A-α = andexanet alfa
FXaI = factor Xa inhibitor

TXA

PCC



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Andexanet alfa for ICH associated with FXaI

Thromboembolic adverse events 



Andexanet alfa for ICH associated with FXaI
Evidence-based Recommendation
• In adults with acute spontaneous ICH associated with use of factor Xa-inhibitor (FXaI, i.e. within 

15 hours after the last dose of apixaban, edoxaban, or rivaroxaban), there is continuing 
uncertainty about the balance of clinical benefits (functional outcome, death and dependence) 
and adverse effects of andexanet alfa, so we recommend recruitment to randomised controlled 
trials.

Quality of evidence: Low ⊕⊕

Strength of recommendation: - 

Expert consensus statement
In adults with spontaneous ICH associated with use of factor Xa-inhibitor (FXaI, apixaban, 
rivaroxaban) within 15 hours after the last dose of a FXaI (or proven factor Anti-FXa activity > 100 
ng/ml) and within 12 hours since onset of symptoms we suggest considering the use of 
Andexanet alfa to reduce haematoma expansion. The potential clinical benefit should be evaluated 
in sufficiently powered randomised controlled trials.
Vote 14 / 15 

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Andexanet alfa for ICH associated with FXaI

Haematoma expansion by 24 hours



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Evidence-based Recommendation
• For adults with spontaneous ICH associated with factor Xa-inhibitor (FXaI) there is 

uncertainty about the balance of beneficial and adverse effects of PCC, so we recommend 
recruitment to further randomised controlled trials.

Quality of evidence: Very low ⊕
Strength of recommendation: - 

PCC in fXaI-associated ICH

Expert consensus statement
For adults with spontaneous ICH associated with factor Xa-inhibitor (FXaI) PCC may be 
considered, but clinicians should carefully consider the balance between its unknown benefit
for reducing haematoma expansion and poor clinical outcome, and the potential increase in 
thromboembolic events.
Vote: 15 / 15 



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Tranexamic acid in fXaI-associated ICH

Evidence-based Recommendation
• For adults with acute spontaneous ICH associated with use of factor Xa-inhibitors (FXaI, 

apixaban, edoxaban, rivaroxaban), there is uncertainty about the beneficial and adverse 
effects of TXA, therefore we recommend recruitment to ongoing randomised controlled trials.

Quality of evidence: Low ⊕⊕

Strength of recommendation: - 



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Factor IIa Inhibitor



Idaruzicumab for ICH associated with fIIaI

Evidence-based Recommendation
• In adults with anticoagulant-associated ICH associated with the use of direct 

thrombin inhibitor there are no RCTs.

Quality of evidence: Very Low ⊕

Strength of recommendation: -

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Expert consensus statement
In adults with anticoagulant-associated ICH associated with use of direct thrombin 
inhibitor (dabigatran) we suggest the immediate use of Idarucizumab (2 x 2.5 g 
intravenously) to normalize the dTT (diluted thrombin time) and the ECT (ecarin clotting 
time). 
Vote: 15 / 15



Case

• 75-year-old woman

• Symptoms: Acute right hemiparesis

• Time since symptom onset: 1.5 
hours 

ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

Current medication?

No clear evidence-based recommendations

- PCC + vitamin K in VKA- associated ICH
- Consider andexanet alfa in fXaI-associated ICH
- Use Idaruzicumab in fIIaI-associated ICH



ICH not associated with 

antithrombotic drugs

ICH associated with 

antiplatelet use

ICH associated with 

anticoagulant use
Conclusions

- Avoid platelet transfusion

- Uncertainty about 
desmopressin, include in 
RCTs 

No clear evidence-based 
recommendations

- PCC + vitamin K in VKA-
associated ICH

- Consider andexanet alfa in 
fXaI-associated ICH

- Use idaruzicumab in fIIaI-
associated ICH

Conclusions

- Uncertainty about the use 
of rVIIa and TXA

- Enrol patients in RCTs

- If no TXA-RCT available, 
consider giving TXA



Surgical
management

Jürgen Beck

Germany

Floris Schreuder

Netherlands



Case: 63-year-old female

Medical history: hypertension

Acute onset of headache and left 

hemiparesis

In hospital 3.5h of onset

 GCS 3-6-5

 Dysarthria

 Left-sided visual neglect and

 hemiparesis MRC 4

NIHSS 8



PICO 4: Surgical management

Supratentorial ICH Intraventricular 
extension

Infratentorial ICH



Previous ESO guideline (2014)

Steiner e.a. Int J Stroke 2014; 9(10):840-55



Evidence-based Recommendations

Supratentorial ICH

PICO 4.1.1: 

In adult people with acute spontaneous supratentorial ICH, does any surgery 
aimed at clot removal versus no surgery reduce the risk of death or dependence?



Evidence-based Recommendations

Supratentorial ICH

PICO 4.1.1: 

In adult people with acute spontaneous supratentorial ICH, does any surgery 
aimed at clot removal versus no surgery reduce the risk of death or dependence?

Evidence-based Recommendation

In adults with acute spontaneous supratentorial ICH, we suggest for a surgical approach aiming at 

haematoma removal and prevention of secondary brain injury to reduce the risk of death, or dependence, 

taking into account additional factors such as haematoma location and volume, the patient’s neurological 

condition, timing, method of intervention, and the surgeon’s complication rate.

Quality of evidence: Very low ⊕
Strength of recommendation: Weak for intervention ↑?



Evidence-based Recommendations

Supratentorial ICH

PICO 4.1.1: 

In adult people with acute spontaneous supratentorial ICH, does any surgery 
aimed at clot removal versus no surgery reduce the risk of death or dependence?

Evidence-based Recommendation

In adults with acute spontaneous supratentorial ICH, we suggest for a surgical approach aiming at 

haematoma removal and prevention of secondary brain injury to reduce the risk of death, or dependence, 

taking into account additional factors such as haematoma location and volume, the patient’s neurological 

condition, timing, method of intervention, and the surgeon’s complication rate.

Quality of evidence: Very low ⊕
Strength of recommendation: Weak for intervention ↑?



Death at 3–12 months

PICO 4.1.1: 

In adult people with acute spontaneous supratentorial ICH, does any surgery 
aimed at clot removal versus no surgery reduce the risk of death or dependence?

Good functional outcome (mRS 0-3) at 3–12 months

0.75 [0.62 , 0.89] 1.68 [1.29 , 2.18]



Hersh e.a. Curr Neurol Neurosci Rep 2018; 18(6): 34

Morris e.a. Neurology 2024; 103(4): e209714 

Colmer e.a. Tijdschr Neurol Neurochirg 2024;125(6): 47-255

PICO 4.1.2 to 4.1.4: 

Which type of surgery aimed at clot removal? 

Craniotomy

PICO 4.1.2

Stereotactic aspiration 
with clot lysis

PICO 4.1.3

Minimally-invasive surgery

PICO 4.4.4

Supratentorial ICH



PICO 4.1.2: 

In adults with acute spontaneous supratentorial ICH, does any haematoma 
removal by means of craniotomy and open standard surgical technique versus 
no surgery reduce the risk of death, or dependence?



PICO 4.1.2: 

In adults with acute spontaneous supratentorial ICH, does any haematoma 
removal by means of craniotomy and open standard surgical technique versus 
no surgery reduce the risk of death, or dependence?

Death at 3–12 months

Good functional outcome (mRS 0-3) at 3–12 months

1.30 [0.83 , 2.05]

0.82 [0.64 , 1.05]



PICO 4.1.3: 

In adults with acute spontaneous supratentorial ICH, does minimally invasive surgical 
removal (MIS) of the haematoma versus no surgery reduce the risk of death or dependence?



PICO 4.1.3: 

In adults with acute spontaneous supratentorial ICH, does minimally invasive surgical 
removal (MIS) of the haematoma versus no surgery reduce the risk of death or dependence?

Death at 3–12 months

Good functional outcome (mRS 0-3) at 3–6 months

0.49 [0.30 , 0.81]

1.84 [1.29 , 2.61]



PICO 4.1.4: 

In adults with acute spontaneous supratentorial ICH, does surgery with catheter placement 
plus thrombolysis versus no surgery reduce the risk of death or dependence?



PICO 4.1.4: 

In adults with acute spontaneous supratentorial ICH, does surgery with catheter placement 
plus thrombolysis versus no surgery reduce the risk of death or dependence?

Death at 3–12 months

Good functional outcome (mRS 0-3) at 3–12 months

0.76 [0.53 , 1.09]

1.15 [0.83 , 1.61]



PICO 4.1.5: 

In adults with acute spontaneous supratentorial ICH, does decompressive craniectomy 
compared with no decompressive craniectomy reduce the risk of death, or dependence?

Decompressive 
craniectomy



PICO 4.1.5: 

In adults with acute spontaneous supratentorial ICH, does decompressive craniectomy 
compared with no decompressive craniectomy reduce the risk of death, or dependence?

Decompressive 
craniectomy

Death at 6 months

Good functional outcome (mRS 0-4) at 6 months

0.55 [0.27 , 1.10]

1.73 [0.98 , 3.04]



Intraventricular extension of ICH

PICO 4.2.1: 

In adults with IVH, does external ventricular drainage (EVD) with or without 
combined lumbar drainage (LD) reduce the risk of death or dependence, or 
shunt dependence?

No RCT data available



Intraventricular extension of ICH

PICO 4.2.1: 

In adults with IVH, does external ventricular drainage (EVD) with or without 
combined lumbar drainage (LD) reduce the risk of death or dependence, or 
shunt dependence?

No RCT data available



Intraventricular extension of ICH

PICO 4.2.2: 

In adults with IVH, does external ventricular drainage (EVD) with 
intraventricular thrombolysis versus EVD without intraventricular 
thrombolysis reduce the risk of death, or dependence, or shunt dependence?



Intraventricular extension of ICH

PICO 4.2.2: 

In adults with IVH, does external ventricular drainage (EVD) with 
intraventricular thrombolysis versus EVD without intraventricular 
thrombolysis reduce the risk of death, or dependence, or shunt dependence?

Death at 6 months

Shunt dependence

Good functional outcome (mRS 0-3) at 6 months

0.46 [0.23 , 0.94]

1.13 [0.81 , 1.60]

1.07 [0.69 , 1.67]



Intraventricular extension of ICH

PICO 4.2.3: 

In adults with IVH, does surgical removal of the intraventricular blood reduce 
the risk of death, or dependence, or shunt dependence?



Intraventricular extension of ICH

PICO 4.2.3: 

In adults with IVH, does surgical removal of the intraventricular blood reduce 
the risk of death, or dependence, or shunt dependence?

Death at 1-6 months

Shunt dependence

Good functional outcome (mRS 0-3) at 6 months

3.51 [1.83 , 6.72]

0.17 [0.09 , 0.31]

0.50 [0.24 , 1.02]



Infratentorial ICH

PICO 4.3: 

In adults with acute cerebellar haemorrhage, does surgery compared with 
medical management reduce the risk of death, or dependence?

No RCT data available



Infratentorial ICH

PICO 4.3: 

In adults with acute cerebellar haemorrhage, does surgery compared with 
medical management reduce the risk of death, or dependence?

No RCT data available

Death at 3 and 12 months

0.28 [0.15 , 0.51]



Evidence-based Recommendations

Supratentorial ICH

PICO 4.1.1: 

In adult people with acute spontaneous supratentorial ICH, does any surgery 
aimed at clot removal versus no surgery reduce the risk of death or dependence?

Evidence-based Recommendation

In adults with acute spontaneous supratentorial ICH, we suggest for a surgical approach aiming at haematoma 

removal and prevention of secondary brain injury to reduce the risk of death, or dependence, taking into account 

additional factors such as haematoma location and volume, the patient’s neurological condition, timing, 

method of intervention, and the surgeon’s complication rate.

Quality of evidence: Very low ⊕
Strength of recommendation: Weak for intervention ↑?



• Lobar hematomas

• Around 20 – 100 cc hematoma volume

• In patients with a GCS of (6) 8 – 13 (14)

• Early - in less than 24 hours

• Prefer minimal invasive techniques - minimal invasive neurosurgical mindset

• Take part in trials

Evidence-based Recommendations

Supratentorial ICH



Conclusions surgical management

Supratentorial ICH

• Consider surgical haemotoma removal by availability of technique, favouring MIS

• Consider decompressive surgery in severe, deep ICH

Intraventricular extension

• Consider EVD with intraventricular thrombolysis or surgical removal

Infratentorial ICH

• Consider evacuation of cerebellar ICH > 15mL



Areas of future research

How to operate

• Which technique?

• Which end-of-treatment target?

Whom to operate

• Patient characteristics (age, GCS, …)?

• Haematoma characteristics (location, volume, …)? 

When to operate

• <8h, <24h, <72h, …?



Prevention of complications

Bedridden, 
immobile patients

c/v comorbidities

Need for 
“hemostasis”

Jan Purrucker

Germany



PICO 5.1.1 In adults with spontaneous ICH, do physical measures to prevent deep 
vein thrombosis (DVT) or pulmonary embolism (PE) reduce venous thromboembolism, 
symptomatic pulmonary embolism/DVT, or death compared with standard care?

Prevention of complications | DVT and PE

Lancet 382, 516–524 (2013). 



PICO 5.1.1 In adults with spontaneous ICH, do physical measures to prevent deep 
vein thrombosis (DVT) or pulmonary embolism (PE) reduce venous thromboembolism, 
symptomatic pulmonary embolism/DVT, or death compared with standard care?

Prevention of complications | DVT and PE

Evidence-based Recommendation

In immobile adults with spontaneous ICH, we suggest for intermittent pneumatic 

compression stockings for 30 days (or hospital discharge or independent ambulation, if 

sooner) to prevent proximal deep vein thrombosis. Continued uncertainty exists whether 

intermittent pneumatic compression (IPC) reduces symptomatic pulmonary embolism 

and death.

Quality of evidence: Very low ⊕
Strength of recommendation: Weak for intervention ↑?



PICO 5.1.2 In adults with spontaneous ICH does short-term anti-thrombotic therapy to prevent 
deep vein thrombosis (DVT) and/or pulmonary embolism (PE) vs. standard care reduce 
(symptomatic) venous thromboembolism, symptomatic pulmonary embolism, or death without 
increasing the risk of recurrent ICH?

Prevention of complications | DVT and PE

Evidence-based Recommendation

In adults with spontaneous ICH, there is uncertainty whether subcutaneous low-molecular-weight heparins (LMWH) at prophylactic doses 

starting as early as 24 hours after ICH onset and established stability of the ICH prevent venous thromboembolism, symptomatic deep vein 

thrombosis (DVT), pulmonary embolism (PE), or death, without increasing the risk of recurrent ICH, so we recommend recruitment to 

randomised controlled trials.

Quality of evidence: Very low ⊕

Strength of recommendation: -

Expert consensus statement:

Low-molecular-weight heparins (LMWH) prophylaxis after ICH might be used for venous thromboembolism 

prevention in standard clinical practice if intermittent pneumatic compression is not available or feasible. The use 

should be limited to immobile patients, as well as patients at high prothrombotic risk (due to comorbidities, or 

prothrombotic medications).

Vote: 15 / 15



Prevention and Management of complications

Intracranial Pressure
Measurement



PICO 5.1.5 In adults with spontaneous ICH, does intracranial pressure 
(ICP) monitoring vs. no monitoring of ICP reduce the risk of death or 
dependence?

Prevention and Management of complications | ICP

• 1 RCT, single-centre

• N=90 ICH caused by hypertensive microangiopathy

• Intervention: ICP measurement (intraventricular ICP-sensing probe)

• Comparator: conventional EVD

• Primary outcome: composite of incidence rate of HE and brain herniation

• Results:

• Occurrence of primary outcome: 33% (ICP-monitoring) vs. 39% (without), p=0.76

• Brain herniation: 11% vs. 21%, p=0.04 

• Death rate at 6-months: 6.5% vs. 9.1%, p=0.04

Zeng, J BMC Anesthesiol. 14, 19 (2014). 



PICO 5.1.5 In adults with spontaneous ICH, does intracranial pressure 
(ICP) monitoring vs. no monitoring of ICP reduce the risk of death or 
dependence?

Prevention and Management of complications | ICP

Evidence-based Recommendation

In adults with severe acute spontaneous space-occupying ICH, there is uncertainty about the use of invasive intracranial pressure 

(ICP) monitoring for reducing death or dependence, so we recommend recruitment to randomised controlled trials.

Quality of evidence: Low ⊕⊕

Strength of recommendation: -

Expert consensus statement

In adults with severe acute spontaneous space-occupying ICH, and if clinical symptom monitoring 

alone is not feasible, the use of invasive intracranial pressure (ICP) monitoring may be considered, 

preferably using intraventricular measurements with the additional option of cerebral spinal fluid (CSF) 

drainage.

Vote: 15 / 15



Anti-inflammatory
treatment



PICO 5.1.6 In adults with spontaneous ICH, does anti-inflammatory treatment vs. no anti-
inflammatory treatment reduce the risk of death or dependence and formation of perihaematomal
oedema?

Substance No of RCTs Enrolled patients (total)

Anakinra 1 RCT 25

Celecoxib 1 RCT 44

Citicoline 1 RCT 38

Corticosteroids 6 RCTs 429

Deferoxamine 2 RCTs 333

Edaravone 38 RCTs (China) 3454

Fingolimod 1 RCT 23

Minocycline 2 RCTs 36

Panax notoginseng No official RCTs

Reactive oxygen 
species scavangers

1 RCT 123



PICO 5.1.6 In adults with spontaneous ICH, does anti-inflammatory treatment (celecoxib, citicoline, corticosteroids, 
edaravone, fingolimod, minocycline, panax notoginseng, or reactive oxygen species scavangers) vs. no anti-inflammatory 
treatment reduce the risk of death or dependence and formation of perihaematomal oedema?

Evidence-based Recommendation

In adults with acute spontaneous ICH, we recommend against using anti-inflammatory 

interventions (in particular, anakinra, celecoxib, citicoline, corticosteroids, deferoxamine, 

edaravone, fingolimod, minocycline, panax notoginseng, or reactive oxygen species 

scavengers) to reduce death, morbidity or perihaematomal oedema, outside of randomised

controlled trials.

Quality of evidence: Very low ⊕

Strength of recommendation: Strong against intervention ↓↓ 



Anti-seizure medication



PICO 5.1.7 In adults with spontaneous ICH, does prophylactic treatment 
with anti-seizure medications compared with no anti-seizure treatment 
prevent acute / remote symptomatic epileptic seizures?

Prevention and Management of complications | Seizures

Evidence-based Recommendation

In adults with spontaneous ICH, we suggest against treatment with anti-seizure medications for the primary prevention of acute / remote symptomatic 

epileptic seizures

Quality of evidence: Moderate ⊕⊕⊕
Strength of recommendation: Weak against intervention ↓?

In adults with spontaneous supratentorial ICH and symptomatic seizure within 7 days after onset, we cannot make a recommendation about the use of 

anti-seizure medications because there is continued uncertainty about their effects.

Quality of evidence: Very low ⊕
Strength of recommendation: - 

Expert consensus statement

In adults with spontaneous ICH, in whom anti-seizure medication was initiated after symptomatic seizure(s)

during the first seven days after ICH onset, and in whom no further seizures occur, we suggest anti-seizure 

treatment to be discontinued from four weeks onwards.

Vote: 15 /15



Combining approaches: 
care bundles



Prevention and Management of complications | Care Bundles

PICO 5.2 In adults with spontaneous ICH, does applying a specific 
care bundle compared with usual care reduce mortality or 
dependence?



Prevention and Management of complications | Care Bundles

PICO 5.2 In adults with spontaneous ICH, does applying a specific 
care bundle compared with usual care reduce mortality or 
dependence?



Prevention and Management of complications | Care Bundles

PICO 5.2 In adults with spontaneous ICH, does applying a specific 
care bundle compared with usual care reduce mortality or 
dependence?



Evidence-based Recommendation

In adults with acute spontaneous ICH, we suggest implementing a care bundle to 

reduce death or dependence (see Expert Consensus Statement for details and 

targets).

Quality of evidence: Low ⊕⊕

Strength of recommendation: Weak for intervention ↑?

We suggest against the prophylactic use of temperature lowering measures, 

prokinetic anti-emetics and/or antibiotics.

Quality of evidence: Low ⊕⊕

Strength of recommendation: Weak against intervention ↓?

Prevention and Management of complications | Care Bundles



Expert consensus statement:

1. We recommend implementing the components of the care bundle influencing our recommendation, which were:

2. early intensive blood pressure management with the goal of achieving a target systolic blood pressure of less than 140 

mmHg in minor to moderate ICH within 1 h of the initiation of treatment (see also PICO 2 for details);

3. control of elevated blood glucose (target 110–141 mg/dL [6.1–7.8 mmol/L] without diabetes/141–180 mg/dL [7.8–10 

mmol/L] with diabetes; avoiding hypoglycaemia) as soon as possible after the initiation of treatment;

4. treatment of pyrexia with the goal of achieving a body temperature of less than 37.5°C within 1 h of initiation; and

5. the reversal of abnormal anticoagulation in those taking vitamin K-antagonists using prothrombin concentrate complex 

with the goal of reaching an INR of less than 1.3 within 1 h of treatment (see PICO 3.3.1.1 for details), and application of 

specific reversal agents to patients receiving direct oral anticoagulants (see PICOs 3.3.2.1 to 3.3.2.4 for details).

We suggest additional components of other care bundles that may be beneficial:

• avoiding do-not-resuscitate orders within the first 24 hours after admission unless there is a clear will of the patient

• application of routine dysphagia screening and treatment

• early consulting of a neurosurgeon to evaluate surgical measures in patients such as with large spontaneous ICH, 

intraventricular bleeding, or space-occupying infratentorial haemorrhage.

We recommend inclusion of patients in randomised trials of bundles of care.

Vote: 15 / 15

PICO 5.2 In adults with spontaneous ICH, does applying a specific care bundle
compared with usual care reduce mortality or dependence?



Refer to the ESO Guideline publication by Steiner et al. Eur Stroke J. 2025;10:1007–1086 

AI Gen. Symbolic. 

PICO 5.2



06 Secondary prevention

Jesper Petersson

Sweden



06 Secondary prevention
1. Blood Pressure

Evidence-based recommendation:

Blood pressure control to reduce risk of stroke

Expert recommendation:

⩽130/80 mmHg by using a combination of antihypertensive drugs (ERICH, ESC, SPS3)



06 Secondary prevention
2. Oral anticoagulation (OAC)

Evidence-based recommendation:

Uncertainty about net benefit of long-term OAC

Consensus statement:

DOAC treatment after ICH seems to increase the risk of ICH but reduces the risk for MACE. 
DOAC may be considered after careful individual risk evaluation

Examples of criteria to consider: CMB’s, CAA, hypertension, alcohol

Ongoing trials



06 Secondary prevention
3. Left atrial appendage occlusion (LAAO) for atrial fibrillation

Evidence-based recommendation:

Uncertainty

Enrolment in trials is recommended

Expert consensus:

LAAO may be considered in patients unsuitable for long-term OAC

Enrolment in RCT’s is recommended

Periprocedural antithromobotic treatment according to ESC



06 Secondary prevention
4. Antiplatelet therapy

Evidence-based recommendation:

Res-starting AP for a licensed indication is safe but overall effect is uncertain

Expert consensus:

Enrolment in RCT is encouraged

Do not start AP outside of trials when there is no licensed indication



06 Secondary prevention
5. Statins

Evidence-based recommendation:

Uncertainty regarding secondary prevention with statin

Expert consensus statement:

Statin treatment in patients with high cardiovascular risk  after evaluation of the individual
risk-benefit profile



THANK YOU

for attending the ESO Guideline Webinar



For further questions please contact the 
corresponding authors. 
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stroke due to 
spontaneous 
intracerebral 
haemorrhage
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