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Stroke Series - Introduction

ntracerebral haemorrhage (ICH) is a particularly devastating form of stroke,

affecting over 200,0000 adults around the world each year, and with higher

morbidity and mortality than ischaemic stroke. Despite the huge advances in
the management of ischaemic stroke, in particular hyperacute reperfusion ther
apies, effective treatments have historically been limited in ICH. An upcoming
series of articles will explore some of the advances in treatment of ICH over
the next few editions beginning with articles on the acute management of ICH.

We will kick off the series from Manchester with Alastair Paterson and Adrian Parry-
Jones highlighting the latest evidence on the medical management of patients presenting
with ICH in the hyperacute phase and the need for often basic but timely intervention.

Surgical management of ICH remains uncertain despite research addressing tech-
nique, technology, and timing and intervention is typically decided on a case by case
basis. Chris Ovendon, Tim Kleinig and Amal Abou-Hamden from Adelaide will be
presenting an update on acute ICH addressing current research on surgical techniques.

[ encourage you to read these articles highlighting the latest evidence ranging from a
more intensive approach to basic care to advances in surgical techniques for patients
suffering from this common and devastating neurological disorder
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Intracerebral haemorrhage (ICH) is caused by spontaneous, non-traumatic haemorrhage
within the brain parenchyma. ICH has poor outcomes, with a 30-40% 1-month case
fatality and most survivors remaining dependent. Current management of ICH is aimed
at providing appropriate supportive care and reducing the risk of haematoma expansion,
which affects up to 20-30% of patients in the first 24 hours. Rapid and intensive blood
pressure lowering to a pre-specified target and reversal of anticoagulants in the 20% of
patients who are taking them may reduce the risk of expansion and improve outcome.

ntracerebral haemorrhage (ICH) is

caused by spontaneous, non-trau-

matic haemorrhage into the brain
parenchyma and globally accounts for
27.9% of incident strokes, 44% of 6.55
million stroke deaths and over half of the
disability burden caused by stroke [1].
Little change in case-fatality rates within
the first 48 hours of ICH onset have
been seen [2]. Current treatment for ICH
seeks to reduce the risk of haematoma
expansion (HE), an early complication
affecting up to 20-30% of ICH patients
in the first 24 hours which is associated
with increased morbidity and mortality.
Time since symptom onset, haematoma
volume on baseline imaging and the use
of anticoagulant or antiplatelet drugs at
onset are all associated with a higher
risk of HE. Intensive blood pressure (BP)
lowering reduces haematoma expansion
and alongwithrapid, early delivery of anti-
coagulant reversal, these interventions
form the mainstay of acute ICH medical

treatment. The antifibrinolytic agent
tranexamic acid and the haemostatic
drug recombinant factor Vlla (rFVlla)
reduce haematoma expansion, but have
not proven overall clinical benefit in
phase IIl clinical trials to date [3-5].

Provision of appropriate supportive
care and referral of patients for neuro-
surgery may also be of benefit, the latter
covered in another article in this series.

Reversing Anticoagulant Medication
Several trials have proven non-inferiority
of direct oral anticoagulants (DOACs)
over warfarin, a vitamin K antagonist
(VKA), for stroke prevention in atrial
fibrillation [3,6-8]. Lower rates of major
haemorrhage and ICH are seen in
patients prescribed DOACs compared
with VKAs.[9] The treatment of serious
bleeding associated with DOACs and
VKAs is by administration of either: 4
factor prothrombin complex concen-
trate (4F-PCC), vitamin K, idarucizumab,
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Table 1: Reversal agents for commonly used oral anticoagulants

Oral Anticoagulant Pharmacology Reversal agent Trials / Studies
Warfarin Vitamin K antagonist Vitamin K (phytomenadione) INCH*[13]
+ 4F-PCC
Apixaban Factor Xa inhibitors 4F-PCC Meta-analysis[14]
Rivaroxaban OR Andexanet alfa ANNEXA-41[15]
Edoxaban
Dabigatran Direct thrombin inhibitor Idarucizumab REVERSE-AD1[16]
*Fresh frozen plasma versus prothrombin complex concentrate in patients with intracerebral haemorrhage related to vitamin K antagonists (INCH)
trial[13]; fAndexanet Alfa, a Novel Antidote to the Anticoagulation Effects of Factor Xa Inhibitors (ANNEXA-4) study[15]; tldarucizumab for Dabigatran
Reversal (REVERSE-AD) trial[16]

or andexanet alfa, depending on which anti-
coagulant has been used (Table 1) [10].
Correction of coagulopathy by reversal of
anticoagulant medication has been linked to
a reduction in HE [11]. Failure to reverse an
elevated INR within 2 hours of admission is
associated with an increase in morbidity and
mortality [12].

VKA Reversal

VKA antagonists lead to the synthesis of inef-
fective clotting factors FII, FVII, FIX and FX,
and anticoagulant proteins C and S. Reversal of
VKAs therefore requires intravenous replace-
ment of these factors by administration of
4F-PCC, and vitamin K (phytomenadione)
administration [17]. The INCH trial found
4F-PCC to be superior to fresh frozen plasma
(FFP) in normalising INR in patients with
ICH [13]. Factors in 4F-PCC are 816 times
more concentrated than in normal blood
plasma and FFP, reducing the infusion volume
required [18]. The use of 4F-PCC is associ-
ated with a reduced risk of 30-day mortality
compared to no treatment [19].

Most national and international guidance
recommends vitamin K and 4F-PCC. For
example, ESO guidance (2019) recommends
reversal of anticoagulation if the INR >1.3.
Varying doses of 4F-PCC are recommended
depending on the INR, with FPP indicated as
second-line. Vitamin K (10mg IV) is always
indicated, and repeat INR is advised at 12-24
hours [20]. (Figure 1)

Factor Xa Inhibitor Reversal
Apixaban, rivaroxaban and edoxaban are
factor Xa (FXa) inhibitors in common use.
FXa inhibition prevents the FXa mediated
conversion of prothrombin (II) to thrombin
(Ila) [22]. 4F-PCC may be useful in replen-
ishing FXa levels, but it does not prevent the
pharmacological action of FXa inhibitors.
Andexanet alfa (AA) is a recombinant form
of human factor Xa, modified to reduce its
prothrombotic activity whilst retaining its Xa
inhibitor binding affinity [15]. It therefore acts
as a decoy receptor, binding to Xa inhibitors
and preserving the function of factor Xa [23].

Rapid INR testing
Reverse anticoagulation if INR > 1.3

1st line: PCC

> -13 < INR<2: PCC10-20 IU/kg |

2nd line: PCC
PCC 50 IU/kg
(If AA not available or for Edoxaban)

- INR = 2: PCC 20-50 1U/kg )
Vitamin K 10mg IV p-| Repeat INR in
12-24 hours
2nd line: FFP
> - FFP 20mL/kg
Figure 1: Flowchart for reversal of Warfarin (Adapted from ESO guidelines)[21]
1st line: Andexanet alfa* Repeat
anti-Xa
(Apixaban and rivaroxaban only) testing after
Last dose >8 hours: 400mg bolus, 480mg infusion over 120 minutes 3,6,12 and
Last dose <8 hours: 800mg bolus, 960mg infusion over 120 minutes 24 hours due
to risk of
rebound
*NOT INDICATED BY NICE UNLESS IN RESEARCH SETTING

Figure 2: Flowchart for reversal of Xa inhibitor therapy (Adapted from ESO guidelines)[20]

Although AA shows haemostatic efficacy in
90.9% of ICH patients taking apixaban and rivar-
oxaban [22,23], the cost of treatment stands
at around §15,000 per patient [25]. NICE only
recommends AA for reversal of anticoagulation
in cases of life-threatening or uncontrolled
gastrointestinal bleeding. NICE does not recom-
mend the use of AA in ICH except for the
purposes of research [26], as the ANNEXA-4
study under which market authorisation was

applied for was a single-arm trial with high
risk of bias, and was not deemed to provide
sufficient evidence of cost-effectiveness [15].

The anticipated publication of the ANNEXA-I
randomised controlled trial in 2025 is hoped to
bring greater clarity.[27] Where AA is not avail-
able, or for factor Xa inhibitors other than apix-
aban and rivaroxaban, ESO and AHA guide-
lines recommend the use of 4F-PCC (37.5-50 [U/
kg) [20,28].
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Direct Thrombin Inhibitor Reversal
Dabigatran is a direct thrombin inhibitor.
Reversal of this agent is with idarucizumab
(Praxbind), a monoclonal antibody fragment.
Both ESO and AHA guidelines recommend the
use of idarucizumab for dabigatran therapy
reversal (2 x 2.5g IV) as it was found to
completely reverse the anticoagulant action of
dabigatran within minutes of administration in
the RE-VERSE AD trial [16].

Blood Pressure Lowering
The implementation of intensive BP lowering
appears to reduce HE when compared with
guideline treatment, although this reduction is
not associated with any improvement in func-
tional recovery at 3-6 months [29]. A number of
trialshave examined the impact of systolic blood
pressure reduction on death and disability,
using a range of approaches and agents [30-35].
Two key trials, INTERACT-2[30] and
ATACH-2 [36], produced conflicting results,
reporting a marginal reduction versus no
reduction in death and major disability respec-
tively. Participants in ATACH-2 had a larger
SBP reduction, which may have increased
the risk of adverse events in this trial. In a
pooled analysis of the two trials, Wang et

References

al. identified a Jshaped curve between SBP
reduction and odds of a poor outcome at 90
days. This demonstrates that while improved
outcomes were seen in SBP reduction up to
32mmHg, this association began to reverse at
46mmHg, and a SBP reduction of >72mmHg
was associated with a poor outcome.

The risk of Acute Kidney Injury (AKI) more
than doubled where SBP reduction was
>90mmHg, compared to <90mmHg. In patients
with CKD, this risk almost quadrupled [37].
Larger decreases in eGFR were associated with
AKI and higher modified Rankin Scale (mRS)
scores [38]. Most guidelines recommend the
intervention tested in INTERACT-2 or some-
thing similar - that is to reduce the SBP to < 140
mmHg within 1 hour for patients presenting
within 6 hours of onset and with an SBP > 150
mmHg [39-41]. Due to a lack of evidence,
optimal management for patients beyond 6
hours and for those with unknown time of
onset is not clear thus guidelines vary in their
recommendations.

Supportive Care

Fast, evidence-based, proactive and targeted
control of haemodynamics and blood pres-
sure whilst considering neurosurgical input

has been linked to improved outcomes. The
delivery of an ‘ABC’ care bundle (Anticoagulant
reversal, BP lowering, Care pathway for referral
to neurosurgery) at one stroke centre in the UK
was associated with a reduced needle-to-target
time for BP reduction and a reduced 30-day
case-fatality rate [42]. Lower rates of early do
not resuscitate (DNR) orders and improved
access to critical care were also observed in
this study [43].

Meta-analysis data supports the management
of ICH in specialist stroke care settings: a greater
reduction in mortality was seen in patients with
haemorrhagic stroke than ischaemic stroke
when both groups were treated on stroke units
[44].

Conclusion

The medical management of ICH is focused
on reducing the risk of HE through reversal
of anticoagulants and intensive BP lowering.
Improving the management of ICH is not solely
limited to newer and more costly medications.
Improving the timeliness and intensity of care
in relation to BP management and anticoag-
ulant reversal whilst assigning patients to the
appropriate care pathways shows promise for
future hyperacute care in ICH.
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Neurology Academy Courses 2023

Palliative Care MasterClass 4

Dates: 4-5 May 2023

Location: Halifax Hall, Sheffield University
Campus - in person and virtual spaces available
Having a dual skillset in both neurology and
palliative care can ensure the best possible
experience of someone with a neurological
condition at every stage of their life. The
Palliative Care MasterClass is uniquely placed
to help facilitate that.

Designed for experienced healthcare
professionals working in either palliative care
or neurology, whether consultants, nurses,
therapists or allied health professionals, this
MasterClass equips delegates to hone their
neuro-palliative skills and practice.

“Without doubt one of the best run, organised
and communicated courses I have ever been on.
Previous Falliative Care MasterClass delegate

3

About the course

Delivered in a unique hybrid learning format,
the first modules of the course are virtual.
Available at the point of successful registration,
they can be accessed in the delegate’s own time
and at their preferred learning pace.

Module 1A, ‘The basics of neurology’, and
module 1B, The basics of palliative care’ can be
accessed entirely in part,or not at all depending
on the delegates’ own knowledge and abilities.
Additional resources further round out the
learning as required, and the modules are
completely self-directed.

All delegates are expected to tailor their
virtual education element so that they arrive
at module 2, a 2-day residential course, with a
strong grounding in both palliative care and
neurology, to allow for deep-dive education
and complex case discussion during this final
module.

Providing an approach
to neuro-palliative care
within the framework of
four common neurological

conditions: Parkinson’s,
multiple sclerosis  (MS),
dementia, and motor

neurone disease (MND),

the course uses case-based

learning and expert panel discussion to look

at the specific aspects of palliative and end of

life care pertaining to each condition,as well as

examining common cross-condition challenges

experienced in neurology at the end of life.
Find out more by scanning the QR code or

visiting:

neurologyacademy.org/palliative-care-academy

re you a healthcare professional looking
for the latest in Parkinson’s care? Do you
want to learn from the best in the UK?
Join us at Neurology Academy, where our
MasterClasses provide a unique environment
for learning from your peers and experts in UK
healthcare. We pride ourselves on delivering
‘the things you can’t get from books’.

Attending the MasterClass had a positive
impact on my work and benefited the patients
in my care. It also allowed me to meet other
professionals to support me in my role and
ultimately improve my practice.

As part of our commitment to supporting
quality specialist training and professional
development for healthcare practitioners, we
want to make sure that you can access tailored
training and inspiration - and become the

expert on Parkinson’s that your patients need.

Parkinson’s Advanced MasterClass 44
Dates: Module 1:16-17 May 2023

Module 2: 28-29 November 2023,

Location: Halifax Hall, Sheffield University
Campus

This course will advance understanding of
Parkinson’s disease and related movement
disorders through taught sessions and
mentorship. This event has been part funded
by sponsorship from UK Parkinson’s Excellent
Network. The sponsor has had no control over
the educational content of this event.

Parkinson’s Foundation MasterClass 45
Date: 19-20 September 2023
Location: Halifax Hall, Sheffield University

The Parkinson’s Foundation
MasterClass is a complete
and thorough grounding
for anyone looking to
improve the experiences
of people with Parkinson’s
within their clinical
practice.

Find out more by
scanning the QR code or visiting:
neurologyacademy.org/parkinsons-academy

This event has been part funded by sponsorship
from UK Parkinson’s Excellent Network. The
sponsor has had no control over the educational
content of this event.
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