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Abstract

Primary and secondary prevention of stroke is often a challenge in elderly patients due to
the increase in both thrombotic and hemorrhagic risks with age. In some cases, there is
sufficient data in the elderly population to allow recommendations or anticoagulation
decisions to be made, such as for the indication of anticoagulation to prevent stroke related
to atrial fibrillation (AF) or the choice of oral anticoagulant therapy in this situation. In other
situations, the less robust data leave some questions; this is the case for the delay to initiate
an oral anticoagulant therapy after an AF-related ischemic stroke, for the management of
antithrombotic treatment after a stroke of undetermined cause or after intracranial bleeding
or in a high-risk bleeding situation associated with stroke in the elderly subject. These issues

will be discussed in this paper.



Introduction

Age is the major non-modifiable risk factor for stroke. Stroke remains a common cause of
death and disability in elderly patients (defined in the present paper as those aged 75 years
and older) (1). Clinical outcomes after stroke are highly influenced by age and tend to be
much worse for older patients even after adjusting for comorbidities (2). Epidemiological
data show an increase in prevalence of stroke with advanced age and an important increase
in atrial fibrillation (AF) cardioembolic stroke in the very elderly (3,4). Indeed, prevalence of
AF in patients 80 years or older is about 10% with a rise in more elderly patients (5).
Therefore, oral anticoagulant therapy (OAT) is often indicated for primary or secondary
prevention of ischemic stroke in an elderly patient. When the indication of OAT has been
retained in an elderly patient, there remains the question of the choice of the oral
anticoagulant between antivitamin K antagonists (VKAs) and direct oral anticoagulants
(DOAs). Despite clear guidelines regarding anticoagulation for elderly patients with AF, OAT
remains challenging in frail older patients, with comorbidities and polypharmacy. Indeed, the
both thromboembolic and bleeding risks are the highest in the geriatric population. Thus,
some situations increasing the risk of intracranial hemorrhage (ICH) may affect the benefit-

risk ratio of OAT: history of hemorrhagic stroke, cerebral amyloid angiopathy, microbleeds.

Older patients in guidelines

Elderly patients are mainly mentioned in the recommendations on the prevention of embolic
stroke risk in AF. The prevalence of AF increases with age and is about 10-20% for patients
aged 80 years or above (6, 7). Age is also one of the strongest risk factors for ischemic stroke
in AF (8). OAT significantly reduces stroke and mortality in patients with AF; the net clinical
benefit of OAT for stroke prevention in AF patients is almost universal, with the exception of
patients at very low stroke risk. Advancing age is associated with increases of both
thromboembolic risk and antithrombotic drug-related bleedings. But the high stroke risk
without OAT often exceeds the bleeding risk on OAT, even in the elderly, in patients with
cognitive dysfunction, or in patients with frequent falls or frailty (9-11). However, OAT is

widely underused in the oldest patients and uncertainties in OAT prescription in these



patients seem to derive from safety rather than efficacy concerns (12). A recent real-world
cohort study was conducted to assess the absolute benefit of OAT in very elderly AF patients
(aged 85 and older) mainly treated with VKA (13). The absolute benefit was evaluated by a
composite end point including ischemic stroke, systemic embolism, myocardial infarction,
hemorrhagic stroke and major bleeding within 1-year follow up. The results confirmed that
the risk of stroke increases with age more than the risk of bleeding; the absolute benefit of
OAT is highest in very elderly patients and this outweighs the bleeding risk, achieving the
most favorable net clinical benefit as patients get older.

In conclusion, guidelines support a policy of OAT for the very elderly patients with AF
(14,15). In this age group, there is no need to perform the CHAD,DS,VASc score for indication
of anticoagulation as age 75 or older put them into a high thromboembolic risk population
(16). However, a geriatric evaluation may be useful to address modifiable bleeding risk
factors by assessing comorbidities and the patient's functional status (6,17). The
comprehensive geriatric assessment enables the detection of “frailty” using screening tools
assessing cognitive dysfunction or mood disorders, risk of falls, polymedication, nutritional

status, autonomy and social environment.

DOAs vs VKAs in elderly patients with AF

To prevent stroke in patients with AF, VKAs have been a long time the reference
anticoagulant treatment and they demonstrated a net benefit, including in elderly patients.
The availability of the DOAs has simplified the OAT. The main advantages of DOAs are that
they allow a fixed dose administration without monitoring of routine coagulation profiles
and exhibit fewer drug interactions. Guidelines recommend DOAs over VKAs in non-valvular
AF patients, namely patients without mechanical heart valves or moderate or severe mitral
stenosis (14,15). However, data for the use of DOAs in frail elderly population were initially
limited and their benefit-risk ratio remained questioning. Here we focus on three DOAs with
authorization in this indication in France: a direct thrombin inhibitor (dabigatran etexilate)

and two factor Xa inhibitors (rivaroxaban and apixaban)



In randomized clinical trials (RCTs) evaluating DOAs vs VKAs in AF, patients aged 75 or older
are not so underrepresented. They are respectively 40% of the 18113 patients included in
the RE-LY trial (dabigatran), 44% of the 14269 patients included in the ROCKET AF trial
(rivaroxaban), and 31% of the 18205 patients included in the ARISTOTLE trial (apixaban) (18-
20). But RCTs patients are selected elderly patients, with better clinical status than real-
world frail patients as illustrated by the fairly low mean values of the thrombotic risk scores
(mean CHADS, score of 2.1 in the RE-LY, 2.2 in the ARISTOTLE, and a little higher at 3.5 in the
ROCKET AF). This is also illustrated by the low prevalence of patients with a creatinine
clearance < 50 mL/min (estimated using the Cockcroft and Gault formula): 19% in the RE-LY,
20% in the ROCKET AF, and 17% in the ARISTOTLE. Several meta-analyses of theses RCTs
were conducted to compare efficacy and safety of DOAs between elderly patients and non-
elderly patients with AF compared with warfarin (21-24). Elderly patients were mainly
defined as patients 2 75 years old but some data is available for patients over 80 years old.
The primary efficacy outcome was stroke and systemic embolism and the primary safety
outcome was major bleeding. The results of these meta-analyzes are concordant in favor of
the use of DOAs in the elderly population. In elderly patients, stroke or systemic embolic
events were significantly less frequent in DOAs group than in warfarin group with a relative
risk (RR) reduction around 20%; this RR reduction is even around 30% when age subgroups
were defined by age > 80 years or age < 80 years (23). For major bleeding events in elderly
patients, the results showed a nonsignificant reduction of a few percent between the DOAs
group and the warfarin group ; this is mainly driven by neutral results of dabigatran in RE-LY
and rivaroxaban in ROCKET-AF, and apixaban showed significant improvements in elderly
patients’ major bleeding risk (24). Some specific data is available for ICH and for
gastrointestinal bleedings (GIB) (23). The risk of ICH in elderly patients is significantly lower
in the DOAs group than in the warfarin group with a RR reduction of 51% to 58% for
standard-dose DOAs or low-dose DOAs respectively. In contrast the risk of GIB is higher in
the standard-dose DOAs group than in the warfarin group (RR 1.53, 95%Cl 1.27-1.85). In
summary of these meta-analyses, for elderly patients aged 75 years or older, DOAs showed

better efficacy end equivalent safety compared to warfarin. Note that head-to-head



comparisons between DOAs should be extrapolated with caution due to different study
designs ad patients characteristics (17). Moreover, results from phase Il RCTs should be
wisely generalized to real-life older AF patients.

During last years, many observational studies therefore evaluated safety and efficacy of
DOAs and VKAs in real-life AF patients. To interpret their results, a selection bias inherent to
this type of study must be taken into account: warfarin may still be preferred for elderly,
patients with higher stroke or bleeding risk, and those with more comorbidities, as shown in
pharmaco-epidemiological studies (25,26). Observational studies are now so numerous, with
cohorts of AF patients from different regions of the world and with heterogeneous
characteristics, that their data must be combined in reviews or meta-analysis. A recent one
was conducted to provide evidence for the treatment of more than 428 000 AF patients
aged > 75 years (27). The primary effectiveness outcome was ischemic stroke and safety
outcomes were major bleeding, ICH, GIB, and mortality. With the limitations related to the
biases of such observational studies, the results were quite close to those of the RCTs. The
risk of ischemic stroke was slightly lower for DOAs than for VKAs (RR 0.86, 95%Cl 0.75-0.99).
There were no significant differences between DOAs and VKAs for pooled major bleedings or
for mortality, but there were a significantly lower risk of ICH (RR 0.56, 95%Cl 0.48-0.67) and
a significantly higher risk of GIB (RR 1.46, 95%Cl 1.31-1.63) with DOAs than with VKAs.
However, the authors note a persistent scarcity of evidence on the safety and effectiveness
of DOAs in older AF patients. Data came from subgroup or sensitivity analyses within larger
studies, which meant that detailed information was often lacking for the specific group of
patients > 75 years (27). For instance, it can be reported that older patients most frequently
receive low-dose DOAs. There is some evidence from observational studies that dose-
adjusted DOA therapy is often inappropriately prescribed, being underdosing more frequent
that overdosing, and that this behavior might be associated with lower efficacy and safety
outcomes (28-30).

Finally, it should be noted that the characteristics of patients initiated on DOAs have

changed over time, underlining the need for ongoing surveillance of the use of DOAs in



different populations in clinical practice, especially in oldest and more vulnerable patients,

and for longitudinal efficacy and safety analysis of these drugs (25,26).

In the previous sections, we detailed data concerning stroke prevention for elderly AF
patients for which recommendations exist. Older patients are not specifically considered in
guidelines for other situations such as anticoagulation management after an ischemic stroke,
management of a hemorrhagic stroke, benefit-risk balance in case of cerebral lesions at high

risk of bleeding.

Initiation of OAT after a AF-related acute ischemic stroke

The patients with AF-related stroke typically have larger infarct areas and poorer outcomes
(31,32). Long-term anticoagulation is standard therapy for secondary stroke prevention in
patients with AF (33,34). However, there is a lack of consensus regarding the optimal time to
initiate therapy. Current guidelines state that it is reasonable to initiate anticoagulation
within 4 and 14 days after the onset neurological symptoms but do not currently point to a
more specific time window (35). The guidelines also state that it is reasonable to delay
initiation of anticoagulation in the presence of high risk for hemorrhagic conversion such as
a large infarct or hemorrhagic transformation on initial imaging. The European Heart Rhythm
Association proposes recommendations on the initiation of anticoagulation based on
consensus opinion, in what is known as the ‘1-3-6-12 day rule’: in patients with TIA and AF,
oral anticoagulation can be initiated at day 1 in naive patients or can be continued in
patients who were on anticoagulation. In patients with mild stroke (NIHSS < 8, National
Institute of Health Stroke Scale), oral anticoagulation can be initiated after 3 days, or after
ICH is excluded by imaging (CT or MRI). In patients with moderate stroke (NIHSS 8-16),
anticoagulation can be started after 5-7 days, and in severe stroke (NIHSS > 16) after 12-14
days. In the last scenario, repeat cerebral imaging has to be performed to rule out significant
hemorrhagic transformation of the initial ischemic stroke (36).

These data are derived almost exclusively from heparins and Vitamin K antagonists (e.g.

warfarin) use. Now that DOAs have become the mainstay of stroke prophylaxis in AF, the



guestion of optimal timing of DOAs initiation is of increasing importance. Several
observational studies suggest that early initiation of DOAs is associated with a low
hemorrhage rate and later initiation is associated with increased frequency of recurrent
ischemic stroke (37). To answer this question, four independent, randomized, multi-site
trials are underway. Two of these rely on a dichotomized exposure of early versus late
initiation and a third assigning intervals based on severity and imaging features of the index
stroke (37).

The ongoing START trial (NCT03021928) proposes to determine if there is an optimal delay
time to initiate anticoagulation after AF-related stroke that optimizes the composite
outcome of hemorrhagic conversion and recurrent ischemic stroke. This study is the only
one which randomly assigns patients to four distinct time intervals across the current
window accepted as standard of care: the four arms for mild to moderate stroke are: Day 3,
Day 6, Day 10, and Day 14. The time intervals for severe stroke are: Day 6, Day 10, Day 14,
and Day 21 (38).

In some cases, a temporary therapy with full-dose low-molecular-weight heparin (LMWH) is
administered alongside warfarin until the therapeutic international normalized ratio level is
achieved. This bridging therapy must be avoided as much as possible because we know now
that full-dose LMWH can be harmful in acute stroke care (39) in particular in the presence of
AF (40), there are anecdotal reports of its use in selected patients (41,42). A recent study
confirms that patients receiving low-molecular-weight heparin before the use of DOAs have
a higher risk of early ischemic recurrence and hemorrhagic transformation compared with

non-bridged patients (43).

Embolic strokes of undetermined source and DOAs

Embolic strokes of undetermined source (ESUS) represent 20% of ischemic strokes and are
associated with a high rate of recurrence. Several studies have attempted to demonstrate
the interest of DOAs in this situation.

An earlier randomized trial NAVIGATE ESUS compared the efficacy and safety of rivaroxaban

(at a daily dose of 15 mg) with aspirin (at a daily dose of 100 mg) for the prevention of



recurrent stroke in patients with recent ischemic stroke that was presumed to be from
cerebral embolism but without arterial stenosis, lacunar lesion, or an identified
cardioembolic source. The primary efficacy outcome was the first recurrence of ischemic or
hemorrhagic stroke or systemic embolism in a time-to-event analysis; the primary safety
outcome was the rate of major bleeding. A total of 7213 participants were enrolled; 3609
patients were randomly assigned to receive rivaroxaban and 3604 to receive aspirin. The
mean age of the patients was 67 years and 21% were older than 75 years. Patients had been
followed for a median of 11 months when the trial was terminated early because of a lack of
benefit with regard to stroke risk and because of bleeding associated with rivaroxaban.
Rivaroxaban was not superior to aspirin with regard to the prevention of recurrent stroke
after an initial embolic stroke of undetermined source: 172 patients in the rivaroxaban group
(annualized rate, 5.1%) and in 160 in the aspirin group (annualized rate, 4.8%) (HR 1.07;
95%Cl 0.87-1.33). The results were comparable in the population over 75 years old. The
rivaroxaban was associated with a higher risk of bleeding: 62 patients in the rivaroxaban
group (annualized rate, 1.8%) and in 23 in the aspirin group (annualized rate, 0.7%) (HR 2.72;
95%Cl 1.68-4.39; p<0.001) (44).

RE-SPECT ESUS study is a multicenter, randomized, double-blind trial of dabigatran at a dose
of 150 mg or 110 mg twice daily as compared with aspirin at a dose of 100 mg once daily in
patients who had had an ESUS. Dabigatran was administered at a dose of 150 mg twice daily,
but in patients 75 years of age or older and in patients who had an estimated creatinine
clearance of 30 to 50 mL/min, dabigatran was administered at a dose of 110 mg twice daily.
The primary outcome was recurrent stroke. The primary safety outcome was major
bleeding. A total of 5390 patients were enrolled at 564 sites and were randomly assigned to
receive dabigatran (2695 patients) or aspirin (2695 patients). The mean age of the patients
was 64.2 years and 19% were older than 75 years. During a median follow-up of 19 months,
dabigatran was not superior to aspirin in preventing recurrent stroke: 177 patients (6.6%) in
the dabigatran group (4.1% per year) and in 207 patients (7.7%) in the aspirin group (4.8%
per year) (HR 0.85; 95%Cl 0.69-1.03). On the other hand, in patients over 75 years old, a

benefit was found in favor of dabigatran (HR 0.63; 95%Cl 0.43-0.94). The incidence of major



bleeding was not greater in the dabigatran group than in the aspirin group: 77 patients (1.7%
per year) in the dabigatran group and in 64 patients (1.4% per year) in the aspirin group (HR
1.19; 95%Cl 0.85-1.66). But there were more clinically relevant non major bleeding events in
the dabigatran group: 70 patients (1.6% per year) and 41 patients (0.9% per year),
respectively (45).

ATTICUS randomized trial is designed to determine whether the factor Xa inhibitor apixaban
administered within 7 days after ESUS is superior to acetylsalicylic acid for prevention of new
ischemic lesions documented by brain magnetic resonance imaging within 12 months after
index stroke. The study is still ongoing (46).

To date, the DOAs should not be used in the ESUS. By against, it is essential to give the
means to detect the AF in these situations. Other parameters will probably be important to

take into account, such as the size of the left atrium.

Stroke prevention after intracranial hemorrhage (ICH)

Resumption of OAT after ICH?

A relevant proportion of ICH patients are simultaneously at increased risk of ischemic
disease including myocardial infarction and stroke. About 15-20% of ICH patients have an
indication for long-term anticoagulation, usually because of AF, with 90% of them having a
CHA2DS2VASc score of 2 or greater. Management of these patients has to weigh the
benefits as well as the risks of prescribing or withholding antithrombotic therapy (47).

Due to low quality of evidence, the 2014’s & 2015’s guidelines did only provide little help,
suggesting a multidisciplinary approach for individual decision making (48,49). While the
benefit of OAT for prevention of thromboembolic complications, caused by several
indications like AF, artificial heart valves, deep vein thrombosis and pulmonary embolism, or
coagulopathies, is generally accepted, OAT resumption after ICH is mainly an issue of safety,
i.e. risk of recurrent ICH (50).

Recurrence risk is related to several modifiable and non-modifiable factors. Age and stroke
history represent non-modifiable risk factors for both thromboembolic and hemorrhagic

complications, reflected by their simultaneous integration into commonly used stratification



models (CHADS2-Score and HAS-BLED-Score) (51). The same holds true for uncontrolled
arterial hypertension representing a major and modifiable risk factor especially for
recurrence of ICH, increasing HR to 3.5 (95%Cl 1.7-7.5, p=0.001) in lobar ICH and to 4.2
(95%Cl 1.0-17.5, p<0.05) in non-lobar ICH (52). Distinguishing location of index ICH is of
outmost importance because of the strong relation between lobar ICH and cerebral amyloid
angiopathy (50). Lobar location increases the risk of recurrent ICH shown by longitudinal
data (n=1145) documenting a duplication of the annual recurrence rate compared to non-
lobar ICH (7.8% versus 3.4%) (52). In concordance, a meta-analysis of 9 cohort studies
including 1552 patients investigated the first ever ICH risk in relation to cerebral microbleed
status in patients with ischemic stroke and AF using long-term OAT (53). The annual ICH
incidence rate rose from 0.3% in patients without microbleeds to 0.8% in patients with any
microbleeds and to 2.5% in patients with more than 5 microbleeds (53). Moreover, a vast
number of additional factors — gender, diabetes mellitus, serum lipid levels, smoking, alcohol
or drug abuse, and further medication subtly interacting with coagulation and platelet
function — have been documented to be associated with ICH recurrence, complicating the
decision if, when and how to resume OAT after ICH (50).

From the year 2015 onwards there was growing evidence. The observational RETRACE study
included patients with OAT-associated ICH and investigated thromboembolic and
hemorrhagic complication rates according to OAT exposure during one year of follow-up
(54). Among 719 survivors with AF, resumption of OAT significantly reduced thromboembolic
events (OAT: 9/172 [5.2%] versus no-OAT: 82/547 [15.0%]; p<0.001) without leading to
increased rates of re-bleeding (OAT: 14/172 [8.1%)] versus no-OAT: 36/547 [6.6%]; p=0.48).
Furthermore, OAT resumption was associated with a decreased long-term mortality risk
among patients included in a propensity-matched survival analysis (HR 0.258; 95%Cl 0.125-
0.534; p<0.001); i.e. 9 patients with OAT of 108 died (8.3%) compared to 47 patients without
OAT of 153 (30.7%; p<0.001) (54). The same year, a large Danish registry including 1752
patients reported data strongly supporting these results (55). The authors found a
significantly decreased adjusted HR (0.55; 95%Cl 0.39-0.78) for all-cause mortality, stroke,

and systemic embolism in patients on oral anticoagulant treatment in comparison with no



treatment during 1-year follow-up. The annual incidence rate of ischemic stroke and
systemic embolism among patients using OAT was halved (5.3; 95%CI 3.3-8.5 per 100 patient
years) compared with patients without antithrombotic treatment or on antiplatelet therapy.
For recurrent ICH, rates of 8.0 for OAT treated patients again did not significantly differ from
8.6 for patients with no antithrombotic treatment (adjusted HR 0.91; 95%Cl 0.56-1.49), and
5.3 for patients using antiplatelet therapy (adjusted HR 0.60; 95%Cl 0.37-1.03). Another
Danish population-based cohort study (n=2978) confirmed these results, showing a
significant lower risk of death (adjusted HR 0.59; 95%Cl 0.43-0.82) and thromboembolic
events (adjusted HR 0.58; 95%Cl 0.35-0.97) in ICH patients with post-discharge use of OAT,
again without significantly increasing risks for major bleedings or recurrent ICH (adjusted HR
0.65; 95%Cl 0.41-1.029) (56). These results favoring resumption of OAT were further
reproduced by several subsequent observational and registry studies (57-59).

Several meta-analyses of reported data have been conducted until now, all of them showing
a significant reduction of thromboembolic complications without leading to increased risk of
ICH recurrence (60-63). Furthermore, antiplatelet agents — sometimes considered as a safer
alternative approach — were not beneficial neither for thromboembolism prophylaxis nor
prevention of ICH recurrence (61). One recent meta-analysis of individual patient data
(n=1012) did also address the association of OAT resumption with functional outcome,
documenting that OAT resumption increases chances for a favorable outcome after 12
months (modified Rankin Scale 0—3) by 4-fold in both non-lobar and lobar ICH patients (64).
Even in the absence of recurrent clinically apparent stroke, patients resuming OAT seem to
benefit with respect to better functional recovery, hypothetically due to prevention from
micro- embolism cumulating to significant central nervous system damage influencing post-
ICH recovery associated with cardioembolic stroke risk (65).

Of note, all of these observational studies harbor important limitations due to confounding
by indication and selection bias (50). Physicians individually weigh patient’s risk for ischemic
versus hemorrhagic complications which results in selected patients with favorable risk-
benefit-profiles restarting OAT. This might also be reflected by their younger age, less severe

ICH, and better functional outcome in observational studies (54, 66).



In general, withholding therapy in severely affected patients is frequent in ICH care possibly
further affecting post-discharge drug prescription (66, 67). As statistical adjustment is to a
large extent possible for quantifiable parameters, additional unmeasured variables likely
introduce residual bias influencing the reported associations (61, 66). Further, many
investigations included heterogeneous patient cohorts combining different intracranial
pathologies — mostly ICH, but also patients with subarachnoid hemorrhage, epidural or
subdural hematomas — as well as OAT indications AF, mechanical heart valves, deep vein
thrombosis — each strongly influencing patients individual risk for recurrent hemorrhage or
thromboembolism (50).

Randomized controlled trials (RCTs) have not been performed to address this treatment
dilemma: resumption or not after ICH? Recently, RESTART Study (REstart or STop
Antithrombotics Randomised Trial) estimated the relative and absolute effects of
antithrombotic drug on recurrent ICH and whether this risk might exceed any reduction of
occlusive vascular events. In this study, the risk of recurrent ICH is probably too small to
exceed the established benefits of antiplatelet therapy for secondary prevention. Only
effects of antiplatelet therapy were studied, patients with long-term anticoagulation
indication were excluded (38).Randomized controlled trials (RCTs) have not been performed
to address this treatment dilemma. Recently, RESTART Study (REstart or STop
Antithrombotics Randomised Trial) estimated the relative and absolute effects of
antithrombotic drug on recurrent ICH and whether this risk might exceed any reduction of
occlusive vascular events. In this study, the risk of recurrent ICH is probably too small to
exceed the established benefits of antiplatelet therapy for secondary prevention. Only
effects of antiplatelet therapy were studied, patients with long-term anticoagulation
indication were excluded (68).

Wich OAT after ICH?

Although data from observational studies in the vast majority solely cover resumption of
OAC using vitamin-K antagonists (VKA), it seems apparent that DOAs (50). In general, DOAs
were associated with a significant 54% relative risk reduction compared with warfarin (Odds

Ratio [OR] 0.46; 95%Cl 0.35-0.59; p<0.001). However, this analysis referred to drug safety



only and did not focus on inter-class effects regarding prevention of thromboembolic events
(69). In fact, no guideline for DOA therapy after acute ICH in patients with AF who were
treated with DOA has yet been established. No studies to date have evaluated specifically
the safety or effectiveness of resumption of DOA therapy in patients with acute ICH. One
recent prospective study investigated 43 patients with ICH who were treated with DOA for
nonvalvular AF before ICH onset. In half of patients, DOA therapy was resumed relatively
early after ICH onset. Early resumption of DOA therapy for ICH in patients with nonvalvular
AF (at a median of 11 days, IR: 5-21 days) is considered to be safe. The functional outcome
was associated with not only resumption of DOA therapy but also the timing of resumption.
A further rigorous analysis may warrant the adequate indications for and timing of DOA
therapy resumption in patients with ICH (70).

When start OAT after ICH?

The described observational studies documented a median starting point in between 4 to 6
weeks after ICH. Studies more specifically addressing this question reported a broad range of
supposed optimal time points ranging from 72 h to 10—-30 weeks (71-72). One large Swedish
registry study (n=2619) suggested an optimal time window within 7-8 weeks for resuming
OAT after COX regression-based balancing between observed risk of ischemic and
hemorrhagic complications (73). Although having used sound statistical approaches,
limitations of that study comprise censoring the first 4 weeks after ICH, narrow information
on patient and ICH characteristics as well as treatment allocation gathered by outpatient
dispensed drug registry. A meta-analysis from the Kings College in London, UK, assessed the
associations of resuming VKA six weeks after ICH with occurrence of both thromboembolic
and hemorrhagic complications over a one-year follow-up time frame (61). In essence, VKA-
resumption was verified to be safe without increasing hemorrhagic complications over
comparator treatments with platelet inhibitors (risk ratio [RR] 1.34; 95%Cl 0.79-2.30,
p=0.28), or no antithrombotic treatment respectively (RR 0.93; 95%Cl 0.45-1.90, p=0.84)
(61). As yet, it remains unclear when to optimally resume OAT after ICH but ongoing
randomized trials might provide further evidence. Current expert opinion would suggest a

timeframe between 4 to 8 weeks after index ICH depending on patient’s individual risk



profile (50). Application of a shorter time period to resumption may only be considered in
life-threatening situations and compelling indications, such as symptomatic intracardiac
thrombus formation or acute pulmonary embolism, and only after confirmation of
hematoma stability by control imaging and strict blood pressure control.

Left atrial appendage occlusion (LAAO)

Alternatives to restarting antithrombotic drugs, such as LAAO could be an alternative for
managing patients in AF with a high risk of cardioembolic stroke after acute ICH.

LAAO can effectively reduce the risk of stroke in patients with non-valvular AF, which is non-
inferior to oral anticoagulation treatment with warfarin (74,75).

LAAO might potentially represent an alternative strategy to chronic OAT in high-risk ICH
patients, provided its successful evaluation in ongoing randomized-controlled trials —
especially compared with DOAs as a safer and potentially more effective comparator than
VKA (14,76). Today, according to FDA approval, interventional LAAO is formally
contraindicated in patients with high-bleeding risk such as ICH patients and its off-label use
should be preceded by a critical and interdisciplinary decision making process (77).

In summary of this last section, figure 1 presents a suggested flow chart on resumption or

withholding of OAT intracranial bleeding.

Conclusion

Anticoagulation decision in an elderly patient with stroke is a frequent situation but may be
complex in clinical practice. Management of this condition in the geriatric population is
riddled with clinical dilemmas. They are accompanied by a high thromboembolic risk but also
a concomitant high bleeding risk, requiring clinicians to balance the net clinical benefice.
Indeed, these require deliberation to prevent harm to patients but often, clinical situations
are complicated by the under-estimation of the thromboembolic risk and overestimation of
the bleeding risk. Consequently, OAT continue to be under-used in older individuals.

Risk factor modification, identification of barriers to treatment and involvement of patients
and their family members are crucial to the initiation of OAT and improvement of treatment

adherence. In the absence of contraindications and as allowed by patients’ risk factor



profiles, clinicians should explore DOAs as an alternative to conventional VKAs, particularly

as they have been shown to reduce the risk of ICH. This is clearly demonstrated for elderly

AF patients, even if real-life data remains remain debatable and will need to be confirmed by

specifically geriatric observational studies.
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Figure
Figure 1: Re-starting of anticoagulation post intracranial bleeding. Issue of European Heart
Rhythm Association Practical Guide on the use of non-vitamin K antagonist oral

anticoagulants in patients with atrial fibrillation 2018.
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