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What is young, what is old?
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Pediatric patients
(<18 years)

Young adults
(18-45years)

The very old
(>85 years)
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Data from the Swiss Stroke Registry: The ICH cohort
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Study period: 
2014-2019

Study 
population:
2650 patients

23 Swiss Stroke 
Units and Stroke 

Centers
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Clinical Case
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94 year old femal patient
Marcoumar therapy atrial fibrillation (INR 1.9)

Left side hemiparesis (NIHSS 3 points)
max-ICH score: 5 points (estimated mortality 50%)

Sembill et al NEUROLOGY 2017 und Ann Neurol 2020

CT on admission

volume: 
12cm3

volume: 
12cm3

CT at 24 hours

Stroke Unit care
PCC + Vitamin K

Blood pressure control
(IA-measurement, 

<140mmHg)

What is the outcome
at 3 months?

ICH in the young and very old
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• Acute treatment: 3 days Stroke Unit, 14 days geriatric rehabilitation

• Patient back «at home» (retirement home)

• 3 months clinical visit: What are your remaining deficits from the bleeding?

Clinical case – 3 months later
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« C’est seulement vraiment beau et 
fluide lors de la deuxième tentative si je 
joue la sonate en D-majeur de Haydn*.»

*Patiente était pianiste professionnelle

« Vous devez savoir que la sonate en 
C-majeur fait partie de ses sonates

tardives. Ce sont celles qui sont
particulièrement difficiles**.»

** Commentaire du fils, aussi pianiste

ICH in the young and very old
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Incidence, frequency and etiology
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Incidence of intracerebral haemorrhage by age
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Etiology – what causes intracerebral haemorrhage?
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Macrovascular
causes

Cerebral small
vessel disease

Systemic
disease and

cancer
undetermined

Deep perforator
arteriolopathy

Cerebral amyloid 
angiopathyundetermined

Macrovascular
cause

Other determined
cause

Data from the Swiss Stroke Registry - unpublishedICH in the young and very old
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Etiology of pediatric ICH
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56%

28%

16%

0%

Boulouis et al STROKE 2019ICH in the young and very old
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Etiology of pediatric ICH

04.10.2021 11

AVM

Cavernoma

Aneurysm

Clotting
deficiancy

Boulouis et al JNS 2021, Sporns et al JCM 2020ICH in the young and very old
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Frequency and comorbidities – data from the SSR 
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Percentage of patients with ICH 
by age group

Frequency of comorbidities and prior antithrombotic
medication by age group

Data from the Swiss Stroke Registry - unpublishedICH in the young and very old
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Etiology – data from the SSR
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Case fatality, functional outcome and event
rate
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Case fatality of intracerebral haemorrhage by age
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Functional outcome – data from the SSR
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Functionally
independent

(mRS 0-2)

17.9%

41.6%

67.0%

Severely
disabled

(mRS 4-5)

15.0%

18.5%

11.6%

ICH in the young and very old

VERY OLD
>85y

YOUNG
18-45y

AGED
46-84y
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Remember the
old lady from

the case
scenario?
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Intracerebral haemorrhage – acute event, chronic disease

04.10.2021 18

Complications and long
term disability:

Epileptic seizures
(10% after 10 years)

Cognitive impairment
(14% after 1 year, 28% after 4 years)

Functional disability

Hydrocephalus/Shunt

Vascular events:

Recurrent ICH
(1.3-7.4% per year)

Ischaemic stroke
(1.4-6.8% per year)

Arterial-ischaemic events
(?)

Merkler et al STROKE 2018, Mouline et al Lancet 
Neurology 2016, Poon et al JNNP 2014

ICH in the young and very old
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Recurrent ICH and ischaemic stroke at 3 months
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Intracerebral haemorrhage – a novel marker of vascular risk

04.10.2021 20Murthy et al JAMA Neurology 2021

Increased risk for:

Arterial-ischaemic events
(HR 2.3; 95%CI, 1.7-3.1)

Ischaemic stroke
(HR 3.1; 95%CI, 2.1-4.5) 

Myocardial infarction
(HR 1.9; 95%CI, 1.2-2.9)

Pooled analysis of large population-based cohort studies (n=47 866)

ICH in the young and very old
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Recurrent ICH and ischaemic stroke
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lobar

Non-lobar
(=deep)

Atrial fibrillation

Sinus rhythm

Risk by to haematoma
location:

recurrent ICH
(lobar 5.1% vs non-lobar 1.8 % 

HR 3.2, 95% CI 1.6–6.3)

Ischaemic stroke
No difference

Risk by atrial
fibrillation:
Recurrent ICH

No difference

Ischaemic stroke:
(AF 6.3% vs no AF0.7%

HR 8.2, 95% CI 3.3–20.3)

ICH in the young and very old
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MRI guided risk assessment

04.10.2021 22Auriel et al NEUROLOGY 2013, Wiegertjes et al JNNP 
2021, Pase et al NEUROLOGY 2018

DWI lesion

deep lobar
Cerebral microbleeds

Rezidiv-ICH
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Long-term treatments
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Blood pressure
control:

target <130/90mmHg

Which medication? Target 
level?

Antiplatelet agents:
(Re-)start after ICH if valid 
indication (e.g. coronary
heart disease, ischaemic

stroke)

Timing: after 4 weeks

RESTART trial, LANCET 2019

Atrial fibrillation:
Optimal treatment unclear

RCTs ongoing

ICH in the young and very old
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Left atrial appendage occlusions
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Number of patients enrolled

707 patients (no patient with
history of ICH)

407 patients (no patient with
history of ICH)

404 patients (1 patient with
history of ICH)

LAAO: level of evidence is LOW. 
We should apply the same high standards for devices as for drugs!

ICH in the young and very old
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Atrial fibrillation and ICH – ongoing RCT
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100 Patienten, Follow-up 2.5 Jahre, Apixaban vs. 
Aspirin

1200 Patienten, Follow-up 2 Jahre, Edoxaban
vs Aspirin

203 Patienten, Follow-up 1 Jahr, alle 
Antikoagulantien vs. Aspirin

654 Patienten, Follow-up 3 Jahre, alle DOAC 
vs. Aspirin

300 Patienten, Follow-up 2 Jahre, Apixaban
vs. Vorhofsohrverschluss vs Aspirin

A3ICH STROKE
CLOSE

700 Patienten, Follow-up 2 Jahre, alle 
Antikopagulantien vs. Vorhofsohrverschluss

ICH in the young and very old
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Breacking news ESOC 2021: APACHE-AF
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101 patient
enrolled

Median follow-
up: 1.9years

OAC: Apixaban

ICH in the young and very old
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Breacking news ESOC 2021: SoSTART
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203 patient
enrolled

Median follow-
up: 1.2years

OAC: any OAC

ICH in the young and very old
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Breacking news ESOC 2021: SoSTART
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Clinical case – follow up
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SWI: 
No microbleeds

FLAIR: 
Severe leukoencephalopathy with lacunes DWI: no lesion

Etiology: Deep perforator microangiopathy
Risik for ischemia: High (atrial fibrillation and lacunar ischaemia in past!)

Risi for ICH-recurrence: low (no microbleeds, no DWI lesions)
Therapy: Apixaban 2x2.5mg + intensive control of BP (<130/90mmHg)

ICH in the young and very old
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• Pediatric ICH is rare but serious and mostly due to macrovascular causes, cancer or
systemic disease

• In the young (18-45 years), incidence of ICH is low and outcome favourable

• In the very old (>85 years), incidence of ICH is high and outcome is unfavourable

• Data from Switzerland mirror findings from the literature

• Survivors of ICH are vascular high-risk patients

• In many survivors, the risk of arterial-ischaemic events is higher than that of recurrent
ICH!

Summary

04.10.2021 30ICH in the young and very old
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Thank you for your attention!

david.seiffge@insel.ch
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