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Restarting Anticoagulant Therapy After Intracranial
Hemorrhage
A Systematic Review and Meta-Analysis
Santosh B. Murthy, MD, MPH; Ajay Gupta, MD: Alexander E. Merkler, MD;

Babak B. Navi, MD, MS; Pitchaiah Mandava, MD, PhD, MSEE; Costantino ladecola, MD;
Kevin N. Sheth, MD; Daniel F. Hanley, MD; Wendy C. Ziai, MD, MPH; Hooman Kamel, MD

Background and Purpose-—The safety and efficacy of restarting antic ion therapy after intracranial hemorrhage (ICH)
remain unclear. We performed a systematic review and meta-analysis (0 summarize the associations of anticoagulation
resumption with the subsequent risk of ICH recurrence and thromboembolism.

Methods—We searched published medical literature to identify cohort studies involving adults with anticoagulation
associated ICH. Our predictor variable was resumption of anticoagulation. Outcome measures were thromboembolic
events (stroke and myocardial infarction) and recurrence of ICH. After assessing study heterogeneity and publication bi
we performed a meta-analysis using random-effects models to assess the strength of association between anticoagulation
resumption and our outcomes.

Results—Eight studies were eligible for inclusion in the meta-analysis, with 5306 ICH patients. Almost all studies evaluated
anticoagulation with vitamin K gonists. Reinitiation of anticoagulation was associated with a significantly lower
risk of thromboembolic complications (pooled relative risk, 0.34; 95% confidence interval, 0.25-0.45; 0=5.12, P for
heterogeneity=0.28). There was no evidence of increased risk of recurrent ICH after reinstatement of anticoagulation
therapy, although there was significant heterogeneity among included studies (pooled relative risk, 1.01; 95% confidence
interval, 0.58-1.77; 68, P for heterogeneity <0.001). No significant publication bias was detected in our analyses.

Conclusions—In observational studies, reinstitution of anticoagulation after ICH w: sociated with a lower risk of
thromboembolic complications and a similar risk of ICH recurrence. Randomized clinical trials are needed to determine
the true risk-benefit profile of anticoagulation resumption after ICH. (Stroke. 2017;48:1594-1600. DOI: 10.1161/
STROKEAHA.116.016327.)

Key Words: anticoagulation m atrial fibrillation m myocardial infarction m stroke m thromboembolism

Alri:ll fibrillation increases the risk of stroke 3- (o 5-fold anticoagulation after ICH. Premature reinstatement of anti
and is implicated in about 15% of all strokes every  coagulation could potentially increase recurrent ICH risk,
year.! Anticoagulation therapy has been proven to be effica whereas an unnecessary delay in restarting anticoagulation
cious in reducing incident stroke and systemic embolism in could considerably increase a patient’s thromboembolic risk.
patients with atrial fibrillation and mechanical heart valves.* Furthermore, there is also no consensus on the timing of rein-
However, the benefits of anticoagulation must be carefully stitution of these medications.® Individual studies in the litera.
weighed against the increased risk of intracranial hemorrhage ture have attempted to address this clinical challenge and have
(ICH) faced by patients receiving anticoagulation therapy.** been unable (o provide clear guidance on this issue because
Hence, resumption of anticoagulation after ICH poses a ¢ of small sample nd conflicting results. We performed
cal conundrum. ‘The absence of evidence-based guidelines ameta-analysis of available studies to evaluate the safety and
10 address this issue has led to wide variations in restarting  efficacy of reinitiation of anticoagulant therapy after ICH
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* uccienoBanus ¢ HerpaBmarnueckuM BUK B kauecTse
KPHATEPUEB IIEPBUYHOIO BKIIFOUCHM;

* MCCJIEAOBAHUS C JOKYMEHTAJIBHO ITOATBEPKICHHBIMHU
pe3ylibTaTaMi UIIEMUYECKOI0 MHCYJIbTa, MH(papKTa
MUOKapaa u peuuaua BUK B mocnenyromuin nepuo;

* MCCJIEIOBAHUS C YETKOM JOKYMEHTAIUEUN O
BO300HOBJICHUHY AHTUKOATYJISIHTHOM TE€pAINM;

* B3pOCJIbIC TTAIIMEHTHI > 18 JIET;

pazMep BbIOOPKH >10 mamueHToB.

KDUTEeNUU BRNIOUCHUA




Table 1.

Study Country

De Vleeschouwer
etal” Belgium

Claassen et al'®
United
States

i 20
Majeed et al Sweden

and Canada

Yung etal®

Gathier et al'?

the
Netherlands

Nielsen et al'®
Denmark

Kuramatsu et al'*
Germany

Ottosen et al's
Denmark

Design
Retrospective
cohort

Retrospective
cohort

Retrospective
cohort

Retrospective
cohort

Retrospective
cohort

Retrospective
cohort

Retrospective
cohort

Retrospective
cohort

Overview of the Characteristics of Studies Included in the Meta-Analysis

No.of | Mean/Median
Major Inclusion Criteria Subjects | Follow-Up, mo
Patients with all subtypes of
ICH—intraparenchymal, subdural, 108 12
and subarachnold hemorrhages

Patients with radiologically
documented warfarin-associated
intraparenchymal hemorrhage, INR
=1.5, discharge data

Patients with any warfarin-
associated ICH, data from 3
tertiary care hospitals

Patients with infraparenchymal
or subarachnoid hemorrhages,
documented warfarin use,
excluded trauma/tumors/surgical
interventions

Patients with radiologically
documented AC-related
intraparenchymal hemorrhage, INR
=1.1, discharge data

Patients with nonvalvular atrial
fibrillation only, any new incident
ICH, AC treatment within 6 mo
of ICH

1752

Patients with warfarin-associated
intraparenchymal hemorrhage and 853
INR =1.5

Patients =18 y, with first-time
acute spontaneous ICH, and 2978
surviving the first 30 d

AC indicates anticoagulation; ICH, intracranial hemorrhage; and INR, international normalized ratio.

Outcomes

Recurrent ICH; thromboembolic
events; functional outcome

Recurrent ICH; thromboembolic
events

Recurrent ICH; thromboembolic
events

Primary—all-cause mortality,
recurrence or expansion of
intracranial bleeding. Secondary—
composite of death, bleeding, or
thrombotic complications

Primary—fatal or nonfatal
radiologically confirmed cerebral
infarction and recurrent ICH;
Secondary—other thrombotic
sequelae

Recurrent ICH; thromboembolic
events

Primary—frequency of hematoma
enlargement; Secondary—
thromboembolic events, recurrent
ICH, functional outcomes

All-cause mortality, thromboembolic
events, major bleeding, recurrent ICH




2044 manuenTa

(6 uccneaoBaHM )

AHTHKOATYJISTHT be3 anTukoarysisiHTa

768 (38,4%) 1258(61,6%)

6,7% TOO 17,6% TOO

B3auMoCBA3b MeXAY AHTUKOATYNAHTHOU Tepanueun u
TpomGoambonuueckUMH OCNOKHEHUAMM g




Gathier
Claassen
Nielsen
Majeed
Kuramatsu

De Vieeschouwer

Overall (95% CI)

Anticoagulants

Risk ratio
(95% CI)

No Anticoagulants

1.08 (0.18,6.53)
0.82 (0.33,1.99)
0.32 (0.22,0.46)
0.11 (0.01,0.78)
0.35 (0.18,0.68)

0.19 (0.01,3.11)

0.34 (0.25, 0.45)

10

Risk ratio

% Weight

B3auMoCBA3b MeXAY AHTUKOATYNAHTHOU Tepanueun u
TnombGoambonuuecKMMM OCINOKHEHUAMMU

10




5306 namuenTa
(8 uccienoBaHui)

AHTHKOATYJISTHT be3 aHTHKOAryJIsiHTa
1899 (35,8%) 3407(64,2%)

8,7% BUK 7,8% BUK

B3aMMOCBA3b MEKAY AHTUKOATYNAHTHOU TEepanvuen u
peluuaMBoOM BHYTPUUENENnHOIo KNOBOU3NUAHNA 1




Risk ratio
(95% ClI) % Weight

Anticoagulants No Anticoagulants

Gathier ! . 3.23 (0.14,72.46)

Claassen 3 3.25 (0.14,76.01)
Nielsen . 0.50 (0.34,0.73)

Majeed | 1.55 (0.66,3.64)
Kuramatsu _ 1.24 (0.68,2.24)
De Vieeschouwer 0.46 (0.06,3.58)
Ottosen 1.54 (1.18,2.01)
Yung 1.02 (0.57,1.84)

Overall (95% Cl) 1.01 (0.58, 1.77)

10
Risk ratio

B3aMMOCBA3b ME:KAY AHTUKOATYNAHTHOU TEpanvuen nu
peuuaAVBOM BHYTPUUEDENHOIo KPoBoOM3NUAHUA 12




YuuTteiBas 0osee BBICOKHUM pUCK pazButusa TOO, uem
pelraMBa BHYTPUUYEPEITHOTO KPOBOMBIIUSHUS PAHEE
HAa3HAYECHNE aHTUKOATYJISTHTOB ABJIACTCS HEOOXOIMMBIM 1
O€30IMaCHBIM.

Cpoku — 2-7 CyTOK, C Y4E€TOM MHAUBHUAYyaIbHOTrO pucka TOO u
Buga BUK.

HeobxoaumMo npoBenenrne Poccruiickoro paHioMu3MpOBaHHOTO
HCCICA0BAHUS 151 BEIPAOOTKH OJTHO3HAYHBIX IMTPAKTHUYECKHUX
PEKOMEHIALTUM.

[IpuoputeT 3a nepopajibHBIMU peNaparaMyu aHTarOHUCTA
BuTaMuHa K

BbiBOAbI 13




