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Background

Recommencement of oral anticoagulation
(OAC) for patients post-intracerebral
haemorrhage (ICH) remains a challenging
decision for clinicians. High-quality
evidence to assist with this decision is
lacking and current guidelines primarily
focus on balancing thromboembolic and
bleeding risk.

Objective

This study evaluated the literature and
current guidelines for recommencement
of OAC in patients who have experienced
an incident ICH.

Discussion

Patients with recurrent ICH while on
anticoagulation therapy have associated
poor outcomes. However, predicting
which patients will experience recurrent
ICH with OAC resumption remains
challenging, and failure to resume OAC
carries risks of thromboembolic events.
Current data suggest that it is reasonable
to resume OAC in many patients
post-ICH, depending on careful
consideration of individual risk factors for
haemorrhagic and thromboembolic
events. The application of existing risk
stratification tools for thromboembolism
and haemorrhage, and radiological
biomarkers such as cerebral microbleeds,
might also assist in decision making.

THE RISK OF STROKE associated with atrial
fibrillation (AF) is 1.5% at age 50-59 years,
increasing to 23.5% by age 80-89 years.!
Oral anticoagulation (OAC), with warfarin
or direct oral anticoagulants (DOACs), is
highly effective at reducing risk of embolic
stroke in the presence of AF by approximately
two-thirds, and this is supported by multiple
randomised controlled trials and Class I
guidelines.>*

The incidence of intracerebral
haemorrhage (ICH) and other haemorrhages
while on OAC is comparatively low (0.8%
for warfarin, and <0.3% for DOACs),* but
is important to consider when commencing
anticoagulation medication for the first time.

Patients with ICH while on OAC have
high morbidity and mortality, with adverse
effects usually more severe compared to
patients with spontaneous ICH who are not
on OAC.? The decision when or if to resume
OAC after ICH is challenging for clinicians
and patients because of a lack of high-quality
evidence. Carefully balancing risks of
thromboembolism and bleeding, especially
recurrent ICH, is the primary concern.?

Background

Warfarin has undoubted efficacy in stroke
prevention in patients with AF, with evidence
spanning >30 years.’ Meta-analysis of

six placebo-controlled studies (N=2900)
demonstrated a significantly reduced risk of
stroke for patients by 64% (95% CI: 49-74%)

versus placebo in patients with AF. However,
the rate of ICH averaged 0.3% per year versus
0.1% for placebo. The relative risk for major

extracranial haemorrhage was 2.4 (95% CI:
1.2-4.6; absolute risk reduction [ARR] 0.3%
per year).

In recent years, DOACs have superseded
use of warfarin in many patients, with a 2014
meta-analysis of trials involving four DOACs
demonstrating superiority compared to
warfarin, with reductions of 19% for stroke
and systemic embolism (risk reduction [RR]
0.81, 95% CI: 0.73-0.91; P<0.0001), 10%
for all-cause mortality (RR 0.90, 95% CI:
0.85-0.95; P=0.0003) and 52% for ICH
(RR 0.48, 95% CI: 0.39-0.59; P<0.0001).
Only gastrointestinal bleeds were higher
in patients treated with DOACs compared
with warfarin (RR 1.25, 95% CI: 1.01-1.55;
P=0.04).

Apixaban demonstrated superiority to
warfarin in preventing stroke or systemic
embolism, causing less bleeding, with lower
mortality, in patients with AF.* The rates of
primary outcome (ischaemic or haemorrhagic
stroke or systemic embolism) were 1.27%
per year and 1.60% per year in apixaban
and warfarin groups, respectively (HR for
apixaban: 0.79 [95% CI: 0.66-0.95]).

Rivaroxaban demonstrated non-inferiority
to warfarin for prevention of stroke or
systemic embolism,® with rates of primary
outcome being 1.7% and 2.2% per year
in the rivaroxaban and warfarin groups,
respectively. Bleeding rate was 3.4% for the
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warfarin group and 3.6% for the rivaroxaban
group. The ICH rate was 0.7% and 0.5%

for the warfarin and rivaroxaban groups,
respectively.

In the randomised evaluation of long-term
anticoagulation therapy (RE-LY) study,
dabigatran (110 mg twice daily [BD] dose)
reduced rates of stroke or systemic embolism
(1.53% per year) similarly to warfarin (1.69%
per year, RR with dabigatran: 0.91, 95%

CI: 0.74-1.11], P<0.001 for non-inferiority),
with lower rates of major haemorrhage.’

A higher dose of dabigatran (150 mg BD)
further lowered rates of stroke and systemic
embolism (1.11% per year; RR 0.66, 95% CI:
0.53-0.82, P<0.001 for superiority), but there
were similar rates of major haemorrhage.’

Current guidelines and evidence
Current guidelines for starting or restarting
OAC in the context of recent ischaemic
stroke, but not ICH, are largely based on
expert consensus'® and the ‘1-3-6-12’ rule
recommended by the European Society

of Cardiology (ESC) in 2013, with similar
variations used in American and Australian
Stroke Foundation (SF) guidelines. These do
not specifically mention infarct size, tending
to use the National Institutes of Health
Stroke Scale (NIHSS) as a proxy for severity
and bleeding risk, along with subjective
assessment by the physician.!® SF guidelines
recommend anticoagulation one day after
transient ischaemic attack (TTA), three days
after a small stroke, five to seven days after
amoderate stroke and 10-14 days after a
severe/large stroke.

New trial evidence in 2023 has
supported this approach, or an even earlier
re-commencement of anticoagulation
medication after ischaemic stroke. The ELAN
trial randomly assigned participants to receive
early anticoagulation (within 48 hours of a
minor or moderate stroke, day six or seven
after a major stroke) or later anticoagulation
(day three or four after a minor stroke, day
six or seven after a moderate stroke and
day 12-14 after a major stroke). Recurrent
ischaemic stroke occurred in 1.4% of the
early-treatment group and in 2.5% of the
later-treatment group (OR 0.57; 95% CI:
0.29-1.07) by 30 days; and in 1.9% and
3.1%, respectively, by 90 days (OR 0.60;
95% CI: 0.33-1.06). Symptomatic ICH
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occurred in only two participants (0.2%) in
both groups by 30 days.!!

Guidelines and high-quality evidence for
restarting OAC after ICH are more lacking,
and again, mostly based on consensus. The
optimal timing for resumption of OAC after
ICH is uncertain without randomised trial
data to guide the decision. Although DOACs
have a lower associated risk of ICH than
warfarin, their usefulness as alternatives after
ICH is undetermined.'?

Clinical features associated with recurrent
ICH include Asian ethnicity, ICH history,
cerebral microbleeds, amyloid angiopathy,
arteriovenous malformation, cerebral
aneurysm and lacunar infarcts.®

Observational studies of anticoagulant-
related ICH have found low rates of
cardioembolic events when patients are not
receiving anticoagulation, and low rates
of recurrent ICH when anticoagulation
therapy resumed, but results are limited
by small sample sizes and short durations
of follow-up.'* Among 141 patients who
discontinued warfarin, only three suffered
ischaemic events within 30 days compared
to none who restarted. In the 35 patients who
restarted OAC during hospitilisation, with
amedian of 10 days (range 0-30) off OAC,
there was no recurrence of bleeding. This
study concluded that brief (one- to two-week)
discontinuation of OAC was relatively safe.
It also demonstrated that ICH occurring with
anticoagulation therapy resulted in a higher
mortality rate of 43%.

A retrospective, multicentre study of
2869 patients with ICH, of which 234 were
warfarin-related and with 59 resuming
warfarin, found recurrent ICH risk was
highest with early OAC resumption in
the first 35 days, exceeding the risk of
thromboembolism compared to when
resumption of warfarin was delayed.'*
Recurrent ICH risk was 0.75% per day
within the first 35 days if anticoagulation
was restarted, compared to 0.18% if not
(HR 4.13). The observed rate of ischaemic
stroke was low in the first 77 days whether
OAC was restarted (0%) or not (0.068%
per day; HR 0). A time period of 10-30
weeks was recommended as optimal for
OAC resumption, when the combined
risk of recurrent ICH or ischaemic stroke
approached a nadir.

A 2018 meta-analysis of 12 observational

studies with 3431 patients showed that
restarting anticoagulation after ICH
significantly reduced thromboembolic events
(RR0.31,95% CIL: 0.23-0.42, P<0.001) with
no increase in mortality or recurrent ICH.*®

A 2023 Cochrane review concluded
that the benefit or harms associated with
antithrombotic treatment post ICH are
uncertain.!® Long-term OAC for AF post
ICH was found to probably reduce the risk of
major adverse cardiovascular events, but also
likely to increase the risk of ICH, resulting in
little or no difference in the death rate and
minimal effect on independent function. It
suggested further randomised controlled
trials be conducted to resolve uncertainties,
but made no specific recommendations for
clinical practice.

Currently, Australian and New
Zealand Clinical Guidelines for Stroke
Management make no recommendation on
commencement or recommencement of
anticoagulation medication post ICH.'” The
American Heart Association and American
Stroke Association guidelines recommend
starting oral anticoagulation medication
four days after ischaemic stroke and 14 days
after ischaemic stroke with haemorrhagic
transformation.®

European Society of Cardiology (ESC)
2020 guidelines on recommencement
of OAC after ICH, stated as based on
observational data with RCTs ongoing,
offer more practical advice.’ Consideration
of non-modifiable risk factors such as
age, male sex, Asian ethnicity, amyloid
angiopathy and cerebral microbleeds; and
optimising modifiable risk factors such as
hypertension, smoking, alcohol consumption
and concomitant anti-platelet medications
is recommended to help weigh risks and
benefits.’ Although not specifying a
treatment preference, the ESC guidelines
offers three options: (i) recommencing
anticoagulation two to four weeks after ICH;
(ii) left atrial appendage closure; or (iii) no
stroke prevention therapy.*®

Although not the focus of this paper,
re-commencing antiplatelet medication
after ICH also appears to be safe, and
perhaps even beneficial, with restart
or stop anti-thrombotics randomized
trial (RESTART) data demonstrating
non-significant reductions in both ICH
(8.2% versus 9.3%) and major vascular
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events (26.8% vs 32.5%). The latter finding
in particular is being further studied in the
current anti-platelet secondary prevention
international randomised study after
intracerebral haemorrhage (ASPIRING)
trial.2°

Existing risk assessment tools for
thromboembolism recurrence
Although several risk assessment tools
have been developed to evaluate risk of
thromboembolism, their application to
post-ICH settings is more limited.

CHA,DS,-VASc score

The congestive heart failure, hypertension,
age, diabetes mellitus, prior stroke or TIA or
thromboembolism, vascular disease, age, sex
category (CHA,DS,-VASc) thromboembolism
risk stratification score is validated in patients
with AF for stroke, transient ischaemic

attack and systemic embolism.?! The
apixaban versus no anticoagulation after
anticoagulation-associated intracerebral
haemorrhage in patients with atrial
fibrillation (APACHE-AF) trial evaluated the
CHA,DS,-VASc score in 101 AF patients
with history of ICH and CHA,DS -VASc

of at least two, who survived ICH while on
OAC.?? Patients were randomised to resume
or avoid anticoagulation, and followed for
amedian of 1.9 years, with the primary
outcome of non-fatal stroke or vascular death.
Overall, four of 50 (8%) patients resuming
anticoagulation medication, compared to one
of 51 (2%) avoiding medication, sustained
ICH (adjusted HR 4.08 (0.45-36.91);
P=0.21). There was no difference in the
incidence of ischaemic stroke (12% in each
group) or major vascular events including
death (26% resume vs 25% avoid) between
the two groups.

A retrospective cohort study suggested that
resumption of anticoagulation medication
post-ICH, with a strong indication for
anticoagulation based on the CHA,DS,-
VASc score, reduces risk of ischaemic stroke
without increasing recurrent ICH.?* Most
participants had a CHA,DS,-VASc score
above four. Patients either recommenced
or avoided anticoagulation for a median
follow-up period of 0.7 and 0.5 years,
respectively. Risk of ischaemic stroke was
3.5% for patients who resumed treatment,

compared to 4.9% who avoided treatment
(adjusted HR 0.61, [95% CI: 0.42-0.89]).
Recurrent ICH was similar, with 1.4% of
patients resuming treatment and 1.6%
avoiding treatment (adjusted HR 1.15 [95%
CIL: 0.66-2.02]), with a similar risk of major
bleeding and all-cause mortality.

Existing risk assessment tools
for recurrent intracerebral
haemorrhage

HAS-BLED

The hypertension, abnormal

renal/liver function, stroke, bleeding

history or predisposition, labile INR, elderly
(age >65 years), drugs/alcohol (HAS-BLED)
score is the only tool validated for predicting
recurrent ICH following initial spontaneous
ICH.? The National Heart Foundation of
Australia and the Cardiac Society of Australia
and New Zealand AF guidelines suggest that
HAS-BLED might be useful in detecting
patients at higher risk of bleeding.?* Chan et al
sought to evaluate HAS-BLED as a prognostic
tool for recurrent ICH in a cohort of 434
patients who had initial spontaneous ICH and
were not subsequently prescribed antiplatelet
medication or OAC. Risk of ICH recurrence
increased with HAS-BLED score; a score of
one corresponded to a risk of recurrent ICH
of 1.37 per 100 patient-years, and a score of
three corresponded to a risk of 3.39 per 100
patient-years.*

Application of biomarkers to
improve existing risk assessment
tools

Cerebral microbleeds and intracranial
haemorrhage risk in patients anticoagulated
for AF after acute ischaemic stroke or
transient ischaemic attack (CROMIS-2),

an observational cohort study, sought to
determine whether cerebral microbleeds
(CMB), as a magnetic resonance imaging
(MRI) neuroimaging biomarker, could
improve predictive ability of clinical risk
scores like HAS-BLED for ICH.?* In total,
1490 participants with AF and recent acute
ischaemic stroke or TIA commenced on
either warfarin or DOAC, were followed
for 24 months with a primary outcome of
symptomatic ICH. CMB presence was an
independent risk factor for ICH. Compared

with HAS-BLED alone (C-index 0.41,
95% CI: 0.29-0.53), models including CMB
and HAS-BLED (C-index 0.66, 95% CI:
0.63-0.80) and CMB, diabetes, anticoagulant
type and HAS-BLED (C-index 0.74, 95%CI:
0.60-0.88) predicted symptomatic ICH
significantly better. However, this clinical and
neuroimaging combination has not yet been
validated in patients who have survived a
previous ICH.

The presence of cerebral amyloid
angiopathy, a predictor of ICH and
therefore conferring a higher risk of ICH if
anticoagulation recommenced, might be
diagnosed on MRI by the presence of CMB
and cortical superficial siderosis (cSS). CT
scan biomarkers are less useful as they might
identify the presence of cerebral amyloid
angiopathy, but not reliably exclude it.?¢

Conclusion

ICH occurring while a patient is taking
anticoagulation medication can result in high
morbidity and mortality if it occurs. Deciding
if and when to restart OAC in patients
post-ICH remains challenging. Most studies,
largely observational, demonstrate low rates
of rebleeding and ischaemic events, with OAC
recommencement recommendations varying
from two to four weeks or after 10 weeks.
Awareness, and modification if possible,

of existing risk factors might mitigate

the risk of recurrent bleeding. And use of
individualised risk scores such as CHA,DS -
VASc and HASBLED, in conjunction with
neuro-imaging biomarkers such as cerebral
microbleeds, can assist in advising patients
of relative risks when making an informed
treatment decision.

Key points

¢ Spontaneous intracerebral bleeding
while patients are being treated with
anticoagulants carries a high mortality.

e Warfarin and DOAC significantly reduce
risk of ischaemic stroke by 64%.

¢ Incidence of intracerebral haemorrhage
while on DOAC varies between 0.5%
and 1.6%.

¢ Most guidelines recommend delayed
restarting of anticoagulant treatment after
ICH, but recommendations differ
on timing.

AJGP Vol. 53, No. 11 Supplement, November 2024 S21



Focus | Clinical

Anticoagulation in the context of post intracerebral haemorrhage: A narrative review

¢ Informed decision making about
anticoagulant commencement and
recommencement requires awareness of
potential risks and benefits.
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