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Abstract
Background
We summarize the existing evidence on the potential benefit of oral
anticoagulation (OAC) in intracerebral hemorrhage (ICH) survivors
with nonvalvular atrial fibrillation (NVAF).

Methods
Systematic review of the literature to address the following issues: (1)
prevalence of NVAF in ICH survivors, (2) current prescription of
OAC, (3) factors associated with resumption of OAC, (4) risk of
ischemic stroke (IS) and recurrent ICH, and (5) ideal timing for
restarting OAC in ICH survivors with NVAF.

Results
After screening 547 articles, 26 were included in the review. Only 3 focused specifically on
patients with ICH as primary event, NVAF as indication for OAC, and recurrent ICH and IS as
primary endpoints. In addition, 19 letters to the editor/reviews/editorials/experts’ surveys/
experts’ opinion were used for discussion purposes.

Conclusions
NVAF is highly prevalent among ICH survivors. The risks of IS, recurrent ICH, and mortality
are heightened in this group. Most published data show a net benefit in terms of IS prevention
and mortality when anticoagulation is restarted. However, those studies are observational and
mostly retrospective, therefore selection bias may play a major role in the results observed in
these cohorts. Only randomized controlled trials, either pragmatic or explanatory, can provide
more conclusive answers for this important clinical question.

Nonvalvular atrial fibrillation (NVAF) increases 5-fold the risk of ischemic stroke (IS).1,2 Oral
anticoagulation reduces that risk by 64%,3 while the risk of intracerebral hemorrhage (ICH)
increases 8-fold.4 Most anticoagulation-related intracranial bleedings are ICH (ARICH,
70%), followed by subdural hematomas (SDH).5 ARICH accounts for almost 20% of all
ICH,6 and causes high mortality and disability.4,7 The incidence of ARICH has grown in the
last years, driven by the increasing prescription of oral anticoagulants (OAC),6 even among
ICH survivors.8

ICH survivors have a heightened risk of IS,9–14 recurrent ICH,15 and mortality,14 making the
resumption of OAC in this population a major clinical dilemma. Growing evidence suggests
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that restarting OAC in ICH survivors benefits patients with
NVAF. Yet the correct selection of patients and the timing
for restarting OAC are both unclear.16 Moreover, direct
OAC (DOAC) are promising for secondary prevention after
ICH because of a reduction of IS compared to warfarin,
which is mainly due to a decrement in ICH. However, clinical
data on DOAC in this population are scarce.

Our aim is to provide an updated and critical interpretation of
the available evidence to guidemanagement decisions on this
important clinical quandary.

Methods
We conducted a systematic review of the literature according
to Preferred Reporting Items for Systematic Reviews and
Meta-Analyses for systematic review protocols (PRISMA-P)
guidelines.17

Search strategy
One reviewer (M.A.H.) identified potentially eligible articles
by searching the PubMed database. No limits were applied.
Search filters were constructed for (1) ICH, (2) anti-
coagulation, and (3) NVAF (search strategy: [“hemorrhagic
stroke” or “intracerebral hemorrhage” or “ICH” or “in-
tracranial hemorrhage”] and [“anticoagulation” or “oral
anticoagulants” or “vitamin K antagonists” or “warfarin” or
“novel oral anticoagulants”] and “atrial fibrillation.”). The
last access was on April 1, 2017. Additional articles were

found by scanning the reference lists of the retrieved pub-
lications and experts’ consultation.

Study selection
Potentially relevant articles were selected by one reviewer
(M.A.H.) after titles and abstracts were screened. If no ab-
stract was available, the publication was still selected for re-
view of the full text (figure 1). We included articles with
analytic data addressing the following issues:

1. Prevalence of NVAF among ICH survivors
2. Current prescription of OAC in ICH survivors with

NVAF
3. Factors associated with resumption of OAC after ICH
4. Risk of IS and recurrent ICH in ICH survivors with

NVAF with and without OAC
5. Ideal timing for restarting OAC in ICH survivors with

NVAF

A second reviewer (A.A.R.) confirmed the appropriateness of
the included articles.

Results
After screening 547 articles, 26 were included in the review, in-
cluding 1 letter to the editor with a subgroup analysis of a retro-
spective study (figure 1, table e-1, links.lww.com/CPJ/A12). In
addition, 19 letters to the editor/reviews/editorials/experts’
surveys/experts’ opinion were used for discussion purposes
(e-References, links.lww.com/CPJ/A13).

Figure 1 Flowchart of studies’ selection
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ICH in perspective: Focus on ARICH and NVAF
ICH represents 10%–15% of all strokes.18 Between 39% and
44% of ICH are related to antithrombotic drugs, and
10%–24% to OAC.6–8,19 NVAF is the principal indication
for OAC in 72%–79% of ARICH cases.8,20,21 The annual
incidence of ARICH increased from 0.8 in 1988 to 4.4 per
100,000 persons in 1999, probably due to the increased
prescription of OAC.6,8 This uptrend is expected to con-
tinue because of the increasing incidence of atrial fibrilla-
tion driven by the aging of the general population.10

Hematoma volumes are larger in ARICH cases as compared
to ICH cases in patients not taking anticoagulants, and this
may, at least in part, explain the higher mortality observed
in patients with ARICH (70% vs 30%–55% in patients
without OAC).4,7,22–24

Current prescription of OAC in ICH survivors
with NVAF
The proportion of ICH survivors with NVAF restarted on
OAC ranges between 30% and 39% in small retrospective
and prospective studies, respectively.25,26 In a recent meta-
analysis including 1,027 patients, 23% and 28% of lobar and
nonlobar ICH survivors resumed OAC, respectively.27 This
percentage was lower (14%–19.4%) in 2 large multicentric
studies,19,21 and lowest in 2 nationwide registries from
Denmark (n = 2,978) and Sweden (n = 2,777), in which
around 11% of patients were prescribed anticoagulation at
3–6 months and 1 year after the index event,
respectively.8,20

The rate of prescription of OAC after ICH increased from
8.3% in 2006 to 17.2% in 2011, reflecting a change in practice
that may have been related to the publication of studies
suggesting a benefit from this therapeutic approach.8 Ac-
cordingly, a nationwide survey among 260 neurologic spe-
cialists from Japan showed that 91% of the respondents
would restart OAC in ICH survivors with NVAF.28 Still,
a significant proportion of ICH survivors with NVAF are
prescribed (31%–44%)8,20 or switched to antiplatelet drugs
(11%) after the hemorrhage.19 This is remarkable because
antiplatelet agents do not significantly decrease the risk of IS,
but they do increase the risks of recurrent ICH and
mortality.15,29,30

Factors associated with resumption of OAC
Common factors associated with prescription of OAC in
ICH survivors with NVAF in different studies were less
severe ICH,8,31–34 younger age,8,21,25 prior anti-
coagulation,8 prior IS,8 and nonlobar ICH.27 Lower
CHA2DS2-VASc and HAS-BLED scores were associated
with anticoagulation resumption in one study,31 but they
were not in 2 others.8,27 NVAF patients were less likely to
be restarted on OAC compared those with valvular
disease.8,25,35 In addition, in a national survey of experts in
the field, the risk of recurrent ICH and poor functional
condition were considered the main contraindications for
OAC resumption.28

Risk balance between ICH and IS: Is restarting
OAC beneficial?
Natural history of ICH patients without OAC
In a systematic review including 1,880 ICH survivors (irre-
spective of NVAF) followed for a mean of 3.4 patient-years,
Bailey et al.36 reported an aggregate recurrence of all strokes
of 4.3% per patient-year, higher in population-based than in
hospital-based studies (6.2% vs 4.0%). The aggregate re-
currence of ICH was 2.3% per patient-year, varying from
4.4% to 2.1% in patients with lobar and deep ICH,
respectively. On the other hand, the aggregate rates of sub-
sequent IS and mortality were 1.1% and 8.8% per patient-
year.36 Similar risks of recurrent ICH and IS were later
reported by Vermeer et al.37 Meanwhile, a prospective cohort
study by Viswanathan et al.38 reported substantially higher
recurrence rates after lobar ICH as compared to nonlobar
ICH (cumulative 2-year rate 22% vs 4%; p = 0.007); the
evaluation of this risk was later refined by O’Donnell et al.32

in a subgroup of 71 patients from the same cohort with lobar
ICH and age >55 years, likely due to cerebral amyloid
angiopathy (CAA) (13.6% at 1 year, 20.7% at 2 years, and
36.3% at 3 years). The rationale behind the dichotomization
of ICH by localization is that CAA is the main etiology
underlying lobar ICH, particularly in people aged >55 years,
and, as noted above, those patients have the highest risks of
ICH recurrence.

Effect of OAC on ICH survivors with NVAF
There have been no published randomized controlled trials
comparing the risks of recurrent ICH and IS among survivors
of ICH with NVAF. Available data are observational, mostly
retrospective studies.

For some time the literature was limited to a theoretical study
based on a Markov model, which concluded that OAC could
be harmful for lobar ICH survivors with NVAF. However,
this analysis also suggested that OAC should be considered
after deep hemispheric ICH when the risk for thromboem-
bolism is particularly high.33 Although helpful to conceptu-
alize this difficult clinical scenario, the model was built using
assumptions that were subsequently not confirmed by actual
clinical data.

Very few studies have focused specifically on patients with
ICH as primary event, NVAF as indication for OAC, and
recurrent ICH and IS as primary endpoints. In a Swedish
population-based study by Pennlert et al.,39 the 3-year cu-
mulative incidence of recurrent ICH in patients on OAC,
antiplatelets, or no treatment were 6.9%, 3.9%, and 4.4%,
respectively. The corresponding incidences for thrombo-
embolic events were 6.3%, 18.8%, and 13.8%, respectively.39

The differences across groups were not significant for re-
current ICH, but significantly lower for IS and vascular death
in anticoagulated patients. Meanwhile, Kuramatsu et al.21

found a similar risk of recurrent ICH in patients with and
without OAC (3.9% per patient-year) whereas the risk of IS
was considerably lower with OAC resumption (12.7% vs
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3.9% per patient-year). In a retrospective study of 201 ICH
survivors with atrial fibrillation (160 lobar) with a mean
follow-up of 39.5 ± 31.9 months, Park et al.40,41 reported
rates of recurrent ICH of 2.1% per patient-year after lobar
ICH and 1.4% per patient-year after deep ICH after OAC
resumption; there were no cases of ICH recurrence among
nonanticoagulated patients.

A recent meta-analysis pooling individual data from 3 large
prospective observational cohorts (total n = 1,027) showed
better outcomes at 1 year among patients with ICH who had
OAC resumption as compared to those who were not
restarted on anticoagulation. Patients restarted on OAC had
lower mortality (hazard ratio [HR] 0.22; 95% confidence
interval [CI] 0.16–0.30; p < 0.0001) and better functional
outcomes (HR for mRS 0–3, 5.12, 95% CI 3.86–6.80; p <
0.0001), and these beneficial effects were confirmed when
the analysis was restricted to patients with lobar ICH.27

Effect of OAC on intracranial hemorrhage survivors
Most studies addressing the risk and benefit balance of
restarting OAC after ICH included all types of intracranial
bleeding (often with a predominance of SDH) among pri-
mary events and recurrences, and also patients with different
indications for OAC (i.e., not only NVAF). Most of these
studies supported a benefit from resuming OAC.14,15,31,35,40

Only 4 studies reported a detrimental effect of OAC, but they
had important limitations. OAC resumption among 243 ICH
survivors was associated with a 3-fold increase in the risk of
recurrent ICH. Remarkably, 22 patients were restarted on
OAC, and only 4 of them had NVAF.37 Gathier et al.34

reported a nonsignificant increase in the long-term risk of
any stroke among ARICH survivors restarted on OAC or
antiplatelets, but the small sample size and the un-
derrepresentation of patients with NVAF limit the usefulness
of the analysis. In a study originally designed to assess the
ideal timing for OAC reinitiation after intracranial hemor-
rhage, Majeed et al.42 found that restarting OAC increased
the risk of recurrent intracranial hemorrhage by more than 5
times, although the risk of thromboembolic events was re-
duced by almost 90%. The higher risk of recurrence of SDH
compared with ICH may help explain this finding (16% vs
8.4%, p = 0.07). Finally, the CHIRIONE study prospectively
evaluated OAC resumption in 267 survivors of intracranial
hemorrhage (traumatic or not), and found a “substantial risk
of recurrence” (2.56% per patient-year over a median follow-
up of 2 years). However, this cohort only included 33% of
patients with ICH and only 45% of patients in whom NVAF
was the indication for OAC.43 Traumatic SDH exceeded
spontaneous ICH as index event (60%), and data about IS
were scant, making it difficult to estimate the true balance
between ischemic and hemorrhagic risks.43

Two additional studies deserve special mention, because they
provide information on the optimal candidates for OAC and
the value of greater time in therapeutic international

normalized ratio. In a large Taiwanese study (n = 12,917),
Chao et al.15 only found benefit associated with OAC in
patients with a CHA2DS2-VASc score ≥6. This study did not
differentiate across types of intracranial bleeding and did not
contemplate the higher morbidity and mortality of in-
tracranial hemorrhage in comparison with IS. Also, the risk
reduction of IS in the warfarin group was low. Identifying
patients with CHA2DS2-VASc scores between 2 and 5 who
can benefit from OAC is an important challenge that was not
addressed by this study. Meanwhile, the largest single-center
study to date (n = 428) found no differences in the com-
posite endpoint of IS, thromboembolic events and major
hemorrhage between intracranial hemorrhage survivors with
and without OAC (11.5 vs 7.9 events per 100 patient-years; p
= 0.154), but showed that those patients on OAC with ≥60%
of time in therapeutic INR had a better cumulative survival
free of the composite endpoint (p < 0.001).40 Both studies
should be carefully interpreted, since ICH recurrence in
Asian populations, in which deep ICH is certainly dominant,
without further breakdown by ICH localization, is hardly
generalizability to Western populations.

All population-based studies assessing the effect of OAC after
ICH showed a net benefit in prevention of ischemic com-
plications, mortality, hospitalization costs, and recurrent
hemorrhage.20,29,31 Yet these studies do not provide sufficient
information to understand how patients were selected to
resume OAC.

Table 1 summarizes the studies reporting the risks of re-
current ICH or intracranial hemorrhage and of IS among
patients with intracranial hemorrhage who are subsequently
treated with OAC or not. Table 2 summarizes the main
findings on the effects of resumption of OAC in different
studies and highlights key study limitations. Taken together,
these data suggest that OAC benefits ICH survivors by de-
creasing IS, thromboembolic complications, and vascular
mortality, and improving functional outcomes without
a major detrimental effect on recurrent ICH. Of note, all but
5 studies included a large proportion of SDH, a condition
with a risk of recurrence 2 or 3 times higher than ICH.42–44

Even so, the risk of recurrent intracranial bleeding remained
mostly neutral. A recent meta-analysis pooling data from
5,606 patients (86% with ICH) from most of the cited
studies20,21,25,29,35,41,42,45 confirmed a substantially lower risk
of thromboembolic complications among survivors of in-
tracranial hemorrhage who were restarted on OAC (relative
risk [RR] 0.34; 95% CI 0.25–0.45), while the risk of re-
current intracranial bleeding remained similar (RR 1.01; 95%
CI 0.58–1.77).46

Few studies addressed the optimal

timing for restarting anticoagulation

after ICH.
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Table 1 Reported risk of recurrent intracerebral hemorrhage (ICH), any intracranial hemorrhage, and ischemic stroke (IS) with and without oral anticoagulants (OAC)

Authors Design ICH, n (%) Follow-up, mo NVAF, n (%) Risk of recurrent intracranial hemorrhage, % Risk of IS, %

No OAC OAC No OAC OAC

Bailey et al.36 SR 1,076 (100) Mean 40.8 NA ICH 2.3 per PY — 1.1 per PY —

Vermeer et al.37 RC 243 (100) Mean 66 4 (1.6) ICH 2.1a ICH y 6a 1.4

Viswanathan et al.38 PC 207 (100) Median (IQR) 19.5 (9.5–41.5) 23 (20) ICH 2-y 19 — 2-y 19 —

O’Donnell et al.32 PC 71 (100) Mean ± SD 23.9 ± 14.8 NA ICH 2-y 20.7 — — —

Pennlert et al.39 RC 2,777 (100) 581 PY 2,777 (100) ICH 3-y 4.4 ICH 3-y 6.9 3-y 13.8 (TE)a 3-y 6.3a

Kuramatsu et al.21 RC 566 (100) 12 566 (100) ICH 3.9 per PY ICH 3.9 per PY 12.7 per PYa 3.9 per PYa

Frontera et al.26 PC 54 (100) Median (range) 3.1 (24–263) d NA 0a 12a 0.03 per PY
(IS + MI + VTE)

0.75 per PY

Gathier et al.34 RC 38 (100) Mean 42 18 (47) ICH 0 per PY ICH 5.1 per PY 10.2 per PY 5.6 per PY

Majeed et al.42 RC 83 (55) Median (IQR) OAC: 35 (69–207);
no OAC 12.25 (4.3–100)

102 (58) 11.5a 17.8a 20.7a 2.2a

Poli et al.43 PC 88 (33) 778 PY 121 (45) — 2.56 per PY — —

Chao et al.15 RC 8,861 (68.6) Mean ± SD 39.6 ± 43.2 12,917 (100) 4.2 per PYa 5.9 per PYa 5.8 per PYa 3.4 per PYa

Park et al.40 RC 214 (45) Mean ± SD 34.2 ± 30 304 (64) 0 per PY ICH 2.1 and 1.4 per PY
(lobar-deep)

8 per PYa 2.8 per PYa

Ottosen et al.20 RC 2,978 (100) 27.6 1,032 (34.7) 5.8 8.9 —a —a

Nielsen et al.29 RC 812 (46) 12 1,752 (100) 8.6 per PY 8 per PY 10.4 per PY (IS + SE)a 5.3 per PYa

Yung et al.35 RC 252 (89) 12 191 (67) 0 <2.5 Nominal statistical
insignificant

0

Witt et al.57 RC 52 (32.5) 12 49 (30.6) 3.70 7.6 1.90 0

De Vleeschouwer et al.45 RC 73 (67.6) Median (IQR) 12 (16.5) 56 (52) 1.9 0 3.8 0

Claassen et al.25 RC 48 (100) Median (range) 36 (1–100) 23 (49) ICH 0 ICH 4.3 12.5 0

Murthy et al.46 MA 4,850 (86) See below risks 3,758 (59.7) 7.8 (7,030 PY) 8.7 (3,494 PY) 17.6 (IS + MI)a (1,328 PY) 6.7 (IS + MI)a (861 PY)

Abbreviations: IQR = interquartile range;MA=meta-analysis; MI =myocardial infarction; NVAF =nonvalvular atrial fibrillation; PC = prospective cohort; PY =patient-years; RC = retrospective cohort; SE = systemic embolism; SR =
systematic review; TE = thromboembolism; VTE = venous thromboembolism.
a Statistically significant differences: Vermeer et al.: hazard ratio (HR) 2.7 (95% confidence interval [CI] 0.9–7.8); Frontera et al.: p = 0.03; Majeed et al.: HR for ICH recurrence 5.57 (95% CI 1.80–17.25; p = 0.0029); HR for TE
recurrence 0.11 (95% CI 0.14–0.87; p = 0.036); Park et al.: IS reduction: p = 0.21. When presented as events per 100 PY: p < 0.01; Kuramatsu et al.: p < 0.001; Nielsen et al.: adjusted HR, 0.55 (95% CI 0.39–0.78); Ottosen et al.:
adjusted HR for TE complications 0.58 (95% CI 0.35–0.9); Chao et al.: p < 0.001 for increased ICH and IS reduction; Pennlert et al.: significant difference, p value not reported; Murthy et al.: RR 0.34 (95% CI 0.25–0.45).
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Ideal timing for restarting anticoagulation
Few studies addressed the optimal timing for restarting
anticoagulation after ICH (table 3). Only one, a nationwide
study including 2,777, focused on ICH survivors with NVAF.
It found that restarting OAC between 7 and 8 weeks after

ICH was associated with a reduced the rate of thrombotic
events without increasing the risk of recurrent ICH.39

Claassen et al.25 found that most ischemic events in ARICH
survivors occurred within 6 weeks of OAC suspension. Also,

Table 2 Effect of oral anticoagulant (OAC) resumption after intracranial hemorrhage and intracerebral hemorrhage (ICH)

Author Design (n) Main conclusion Limitations

Eckman et al.33 MMA Harm in lobar ICH; consider it in patients with
deep ICH and high risk of TE

Assumed a high RR for lobar ICH; no clear
definition of high-risk TE risk

Pennlert et al.39 RC (2,777) Significant benefit; lower risk of vascular dead
and nonfatal stroke, similar risk of
hemorrhage

Kuramatsu et al.21 RC (566) Significant benefit; lower risk of ischemic
events without increased bleeding
complications

Gathier et al.34 RC (38) Possible harm; nonsignificant increase in the
long-term risk of any stroke

Small sample size; NVAF patients were
underrepresented

Majeed et al.42 RC (177) Possible harm; risk of recurrent bleeding (HR
5.6 [95% CI 1.8–17.2]) > TE reduction (HR 0.11
[95% CI 0.014–0.89])

ICH and NVAF underrepresented; SDH
recurrence was higher than ICH

Poli et al.43 PC (247) Harm; significant risk of recurrent ICH ICH and NVAF underrepresented, 60% of
recurrences were SDH; no data on ischemic
complications

Chao et al.15 RC (12,917) Significant benefit when CHA2DS2-VASc
score ≥6 (NNT > NNH)

Inclusion of different ICH; MM of ICH and IS
not accounted for NNT/NNH calculation

Park et al.40 RC (478) Possible benefit; nonincreased risk of IS, TE,
and MH; better survival free of the endpoint
when INR >60% in therapeutic range

ICH underrepresented, 64% NVAF

Ottosen et al.20 RC (2,978) Significant benefit; lower risk of death and TE;
similar risk of IPH/MH

Only 35% had AF

Nielsen et al.29 RC (1,752) Significant benefit; decreased the risk of IS, SE
mortality

Only 46% had NVAF

Vestergaard et al.31 RC (1,098) Significant benefit; decreased costs of TE and
MH hospitalization-related

Included all ICH without further specification

Yung et al.35 RC (284) Possible benefit; nonincreased mortality or
recurrent bleeding

Included a minority of non-ICH intracranial
bleedings, 67% had AF

De Vleeschouwer et al.45 RC (105) Possible benefit; low risk of recurrent
bleeding

Small sample size, NVAF underrepresented;
most recurrences were SDH

Witt et al.57 RC (160) Possible benefit; nonsignificant reduction in
thrombosis and all-cause mortality
nonincreased recurrent ICH

Small sample size; ICH and NVAF
underrepresented

Claassen et al.25 RC (48) Possible benefit; low risk of recurrent ICH,
substantial risk of TE (nonsignificant)

Small sample size, 47% NVAF

Frontera et al.26 PC (174) Possible benefit; nonsignificant decrease in
CIE, similar CHE, increased ICH, lower
mortality at 12 mo

Small sample size; conference abstract,
limited data

Biffi et al.27 MA (1,027) Significant benefit; decreased mortality in
lobar all IPH; better mRS outcomes

Conference abstract

Murthy et al.46 MA (5,603) Significant benefit; lower risk of TE and
a similar risk of ICH recurrence

Not focused on ICH and AF

Abbreviations: AF = atrial fibrillation; CHE = composite hemorrhagic endpoint; CI = confidence interval; CIE = composite ischemic endpoint; HR = hazard ratio;
INR = international normalized ratio; IPH = intraparenchymal hemorrhage; IS = ischemic stroke; MA = meta-analysis; MH = major hemorrhage; MM =
morbidity/mortality; MMA = Markov model analysis; mRS = modified Rankin Scale; NNH = number needed to harm; NNT = number needed to treat; NVAF =
nonvalvular atrial fibrillation; PC = prospective cohort; RC = retrospective cohort; RR = relative risk; SDH = subdural hematomas; SE = systemic embolization;
TE = thromboembolism.
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there was a low rate of hemorrhagic recurrences after re-
sumption, suggesting that early reinitiation may be advanta-
geous. This study included several indications for OAC. Instead,
Majeed et al.42 concluded that the optimal timing for restarting
anticoagulation should be between 10 and 30 weeks after the
intracranial bleeding (55% had ICH), based on the high risk of
recurrent hemorrhage in the first 10 weeks that decreased over
time, and a rise in ischemic complications beyond 30weeks. Park
et al.40 proposed that OAC be reinitiated after 2 weeks to avoid
the overriding effect of intracranial hemorrhage recurrence on
the prevention of systemic thromboembolism and IS. In this
study, the prescription of OAC without imaging confirmation of
intracranial hemorrhage resolution was associated with an in-
creased risk of recurrent bleeding.

In a systematic review including retrospective data of 492
patients (50% with ICH), Hawryluk et al.47 suggested that
anticoagulation may be restarted 72 hours after the bleeding
event. However, this conclusion was limited by the inclusion
of studies of suboptimal quality, different etiologies of in-
tracranial (even spinal) hemorrhage, and different indica-
tions for OAC (50.2% NVAF, prosthetic heart valves, and
rheumatic heart disease). Noticeably, none of the available
studies addressed whether the site of intracranial hemor-
rhage (ICH vs extra-axial, lobar vs deep) should influence the
timing for resumption of OAC.

Opinions differ among specialists. A national survey in Japan
revealed that 71% of 260 experts would restart OAC after 8
days and 46% after 15 days; 47% would want proof of ICH
resolution on CT scan before resuming OAC.28

Gaps in current knowledge and
future directions
NVAF is highly prevalent among ICHsurvivors. In contrastwith
prior data, newer population-based studies and meta-analyses
show a net benefit in terms of IS prevention andmortality when

anticoagulation is restarted. This benefit might apply to patients
with lobar and nonlobar ICH.25,42 Yet supporting evidence is
limited by the variable quality of the studies, the heterogeneity
of the cohorts and endpoints, andmost notably its observational
nature. Only a minority of patients was prescribed OAC in all
reported cohorts, and it is likely that these patients were deemed
to be at higher risk of thromboembolism or lower risk of re-
current hemorrhage compared to patients who were not rec-
ommended anticoagulation.

The evaluation of the competing risks of recurrent in-
tracranial hemorrhage vs thromboembolism is challenging.
The HAS-BLED, CHADS2 and CHA2DS2-VASc scores are
commonly used in clinical practice to predict bleeding and
ischemic risks, respectively. However, several factors such as
advanced age, hypertension, prior ischemic stroke, and di-
abetes mellitus are commonly present in high-risk patients
for both thromboembolism and recurrent ICH. This positive
correlation between a high CHA2DS2-VASc and a high
HAS-BLED score in ICH survivors with concurrent NVAF
has been solidly demonstrated.8

Experts’ opinions are divided regarding the benefit of OAC
in ICH survivors, which is understandable given the limi-
tations of current evidence. Thus, the decision whether to
anticoagulate a patient with NVAF after an ICH should be
individualized. To select the better candidates for OAC

Table 3 Ideal timing for restating oral anticoagulants (OAC)

Authors Design Proposed timing Rationale Limitations

Pennlert et al.39 RC After 7–8 wk Reduced rate of thrombotic events without
increasing the risk of recurrent IPH

Claassen et al.25 RC “Early” reinstitution Most ischemic events occurred within 6 wk;
low rate of complications after OAC
reinstitution

Only 49% had NVAF; does not define “early
restarting”

Majeed et al.42 RC Between 10 and 30 wk High hemorrhagic risk in the first 10 weeks
and high ischemic risk beyond 30 wk

Only 55% and 58% of patients had IPH and
NVAF, respectively; included all ICH as
recurrence

Park et al.40 RC After 2 wk; confirm ICH
healing

Risk of major bleedings before 2 wk,
overrides the benefit on ischemia prevention

Only 45% and 64% had IPH and NVAF,
respectively

Hawryluk et al.47 SR After 72 h Significantly higher risk of ischemia after 72 h;
nonsignificant risk of hemorrhage within 72 h

Not focused on ICH and NVAF patients;
included low-quality articles

Abbreviations: ICH = intracerebral hemorrhage; IPH = intraparenchymal hemorrhage; NVAF = nonvalvular atrial fibrillation; RC = retrospective cohort; SR =
systematic review.

Experts’ opinions are divided

regarding the benefit of OAC in ICH

survivors, which is understandable

given the limitations of current

evidence.
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resumption, factors to consider include localization and se-
verity of the ICH, concomitant comorbidities (especially risk
factors for thromboembolism and systemic bleeding), pre-
vious IS, findings consistent with cerebral amyloid angiop-
athy (lobar ICH with subcortical microbleeds, cortical
superficial siderosis, convexal subarachnoid hemorrhage, or
progressive cognitive impairment), or extensive leukoar-
aiosis on MRI. There is also an increasing interest in the use
of DOAC and left atrial appendage occlusion (LAAO) as
therapeutic alternatives for this population (e-References,
links.lww.com/CPJ/A13).

DOAC reduce the risk of IS or systemic embolism compared
to warfarin, mainly driven by a reduction in ICH (RR 0.49,
95% CI 0.38–0.64; p < 0.0001).48 In the AVERROES trial,
apixaban was associated with lower the risk of stroke or
systemic embolism compared to aspirin without increasing
the risk of ICH.49 Yet the safety of DOAC in ICH survivors is
unknown. The APACHE-AF is an ongoing phase II, ran-
domized, multicenter, open-label, parallel-group, clinical
trial designed to compare apixaban vs no anticoagulation in
patients with AF and a recent ARICH.50

LAAO has been shown noninferior to warfarin for IS pre-
vention in patients with NVAFwith low procedural risks.51–53

Two small prospective studies including a total of 66 patients

reported that LAAO is safe and may be effective for IS pre-
vention in ICH survivors with NVAF.54,55 The Prevention of
Stroke by Left Atrial Appendage Closure in Atrial Fibrillation
Patients After Intracerebral Hemorrhage trial is evaluating
if LAAO can be a suitable therapeutic option in this
population.56

Discussion
Due to its limitations, available evidence does not allow us to
draw definite conclusions regarding the safety and efficacy of
reinitiating OAC after an intracranial hemorrhage in patients
with NVAF. The inclusion of patients with SDH is a particularly
important bias given the high risk of recurrence of this type of
bleeding. Yet, despite this caveat,OAC resumptionwas reported
to be safe in most studies. A more important limitation is that
most published information consists of observational andmostly
retrospective studies in which only a minority of patients was
restarted on OAC. The selection criteria for restarting OAC
were generally not presented in these studies and therefore se-
lection biasmay play amajor role in the results observed in these
cohorts (i.e., the benefits from OACmay only apply to patients
with greater chances of benefiting from anticoagulation). Only
randomized controlled trials, either pragmatic or explanatory,
can provide more conclusive answers for this important clinical
question.

Figure 2 Recommendations for management of intracerebral hemorrhage (ICH) survivors with nonvalvular atrial
fibrillation

*Close monitoring of the international normalized ratio is recommended for vitamin K antagonist (VKA) treatment. BP = blood pressure; DOAC = direct oral
anticoagulants; LAAO = left atrial appendage occlusion; NOAC = new oral anticoagulants; OAC = oral anticoagulants; SAH = subarachnoid hemorrhage.
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In the absence of conclusive data, the decision of restarting
OAC should be tailored to the individual patient. The risk of
falls due to aging or prior neurologic deficits should be
considered. In figure 2, we present our recommendations for
practice, in which we favor resumption of OAC for IS pre-
vention in most ICH survivors with NVAF after a careful
assessment of various risk factors for recurrent intracranial
hemorrhage and systemic bleeding.
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52. Reddy VY, Möbius-Winkler S, Miller MA, et al. Left atrial appendage closure with the
watchman device in patients with a contraindication for oral anticoagulation: the
ASAP study (ASA plavix feasibility study with Watchman left atrial appendage closure
technology). J Am Coll Cardiol 2013;61:2551–2556.

53. Fountain RB, Holmes DR, Chandrasekaran K, et al. The PROTECT AF (Watchman
left atrial appendage system for embolic Protection in patients with atrial fibrillation)
trial. Am Heart J 2006;151:956–961.

54. Horstmann S, Zugck C, Krumsdorf U, et al. Left atrial appendage occlusion in atrial
fibrillation after intracranial hemorrhage. Neurology 2014;82:135–138.

55. Renou P, Thambo JB, Iriart X, et al. Left atrial appendage closure in patients with atrial
fibrillation and previous intracerebral hemorrhage. J Stroke Cerebrovasc Dis 2017;26:
545–551.

56. Prevention of stroke by left atrial appendage closure in atrial fibrillation patients after
intracerebral hemorrhage. Full text view: ClinicalTrials.gov [online]. Available at:
clinicaltrials.gov/ct2/show/NCT02830152?term=amplatzer+AND+ICH&rank=1.
Accessed April 11, 2017.

57. Witt DM, Clark NP, Martinez K, et al. Risk of thromboembolism, recurrent hem-
orrhage, and death after warfarin therapy interruption for intracranial hemorrhage.
Thromb Res 2015;136:1040–1044.

Neurology in the Spotlight at 2018 Annual Meeting in Los Angeles

Registration is now open for the totally flexible, dynamic 2018 Annual Meeting. We’ll be shining the spotlight on neurology
and what you need to excel in your career. Look for the latest science, education, and networking you won’t find anywhere else
when the biggest names in neurology and neuroscience convene in Los Angeles April 21 through 27. Learn more and register
now at AAN.com/view/AM18.

Neurology.org/CP Neurology: Clinical Practice | Volume 8, Number 1 | February 2018 57

Copyright ª 2018 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

https://clinicaltrials.gov/ct2/show/NCT02830152?term=amplatzer+AND+ICH&tnqh_x0026;rank=1
https://clinicaltrials.gov/ct2/show/NCT02830152?term=amplatzer+AND+ICH&tnqh_x0026;rank=1
https://clinicaltrials.gov/ct2/show/NCT02830152?term=amplatzer+AND+ICH&tnqh_x0026;rank=1
https://clinicaltrials.gov/ct2/show/NCT02830152?term=amplatzer+AND+ICH&tnqh_x0026;rank=1
https://clinicaltrials.gov/ct2/show/NCT02830152?term=amplatzer+AND+ICH&tnqh_x0026;rank=1
https://clinicaltrials.gov/ct2/show/NCT02830152?term=amplatzer+AND+ICH&tnqh_x0026;rank=1
https://clinicaltrials.gov/ct2/show/NCT02830152?term=amplatzer+AND+ICH&tnqh_x0026;rank=1
http://AAN.com/view/AM18
http://neurology.org/cp

