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Oral anticoagulant therapy in patients
after intracerehral hemorrhage

The presence of indications for long-term oral anticoagulant (OAC) therapy in a patient who has experienced an intracerebral hemorrhage
(1UD) poses a difficult clinical dilemma for the physician. The article discusses the vectors of recurrence for different types of IUD and their
neuroimaging markers. It describes approaches to the global assessment of risk factors for IUD in patients taking OACs. Detailed consideration
is given to the situation of IUD concurrent with atrial fibrillation as the most common reason for prescribing OACs. There are data on the safe-
ty of restating OACs after IUD and on the risk of the latter in patients taking warfarin and direct OACs. The optimal OAC start or restart time
after IUD, including that in patients with prosthetic valves, is discussed. An algorithm for decision making is recommended.
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Introduction

Intracerebral hemorrhage (ICH) is the most common
type of intracranial hemorrhage that develops annually in 2 mil-
lion people worldwide [1,2]. While early and personalized sec-
ondary prevention of ischemic stroke is a priority for specialists
in the stroke units, a similar part of medical care for hemor-
rhagic stroke is not so actualized. At the same time, aging of the
population predisposes to two overlapping age-associated con-
ditions — cerebral amyloid angiopathy (CAA), which underlies
cerebrovascular fragility with the development of aggressive
lobar ICH, and atrial fibrillation (AF), requiring the adminis-
tration of oral anticoagulants (OAC) [3]. This comorbidity cur-
rently is a barrier to the administration of an effective and safe
secondary prevention.

In this work, we set out to objectively assess the benefits and
risks of anticoagulant therapy in patients who have had ICH.
Given the heterogeneity of ICH, the article focuses on two of its
most common causes — hypertension and CAA, which underlie 4
out of 5 cerebral hemorrhages [1, 4]. Issues of identifying the
causes of ICH and its classification were considered in our previ-
ous article [5].

Recurrence vector in patients

with hypertensive and CAA-associated ICH

Most elderly patients with lobar ICH have a combination of
hypertension and CAA [6].

The CAA-associated ICH accounts for one third of hem-
orrhages associated with cerebral small vessel disease and for
more than a half in the structure of lobar hematomas [7, 8]. The
neuroimaging signs of CAA-associated ICH include: lobar
localization of the hematoma, its frequent combination with
subarachnoid hemorrhage and the phenomenon of «finger-like
projections», multiple expanded perivascular spaces in the
region of the centrum semiovale, lobar hemispheric and strictly
superficial cerebellar microbleeds (MBs), cortical superficial

Neurology, Neuropsychiatry, Psychosomatics. 2020;12(3):4— 10

siderosis (cSS), more than 10 subcortical spots of white matter
hyperintensity or its fronto-occipital gradient, as well as lobar
lacunae [9—13].

Lobar ICH differ from non-lobar ICH by a twofold
increase in the recurrence rate (7.8% vs 3.4% per year) [14],
CAA-associated hemorrhage is characterized by a higher recur-
rence rate compared with hypertensive ICH (7.4% vs 1.1% per
year) [7, 15]. With lobar localization of the hematoma, the fre-
quency of recurrent ICH (7.9%) is higher than that for
ischemic stroke (5.3%), while with hypertensive hemorrhage
the risk of ischemic stroke significantly prevails (11.2% vs
3.2%) [16].

Neuroimaging markers of ICH recurrence

Cerebral microbleeds. MB is an MRI phenomenon that
reflects the perivascular foci of hemosiderin deposition [17]. In
cerebrovascular disease, MBs are a marker of the severity of vas-
cular pathology and are observed in 60% of patients with ICH,
although their presence does not allow predicting the develop-
ment of the first or recurrent hemorrhage [18].

The presence of two or more MBs increases the risk of
CAA-associated ICH recurrence by 3—4 times, while the likeli-
hood of a repeated hypertensive ICH increases only with >10
MBs [15]. However, these results are criticized in the light of the
modern understanding of the role of ¢SS [19].

Cortical superficial siderosis. ¢SS is a neuroimaging phe-
nomenon that can be identified using T2* or SWI/SWAN MR
sequences. Deposition of blood breakdown products in the cere-
bral cortex or subarachnoid space appears in the form of charac-
teristic hypo-intensive «paths» along the cerebral gyri (Fig. 1).
Development of ¢SS is associated with recurrent superficial cor-
tical hemorrhages.

The phenomenon is associated with the APOE ?2 + geno-
type and is observed in 44% of patients with a history of CAA
without ICH. cSS is a marker of increased fragility of the cortical
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and leptomeningeal small vessels, high activity, and the progradi-
ent course of CAA [19, 20].

A meta-analysis of three cohorts of patients with CAA-
associated ICH (n=443) showed that the recurrence rate of ICH
is 6.9% per year. ¢SS is observed in 32% of patients and is dis-
seminated in 21% of patients. Dissemination of ¢SS increases the
risk of ICH recurrence by 4 times, and the presence and preva-
lence of ¢SS are the only independent predictors of recurrence of
lobar ICH [19].

Global assessment of ICH risk factors

in patients taking OAGC.

The following factors associated with the risk of hemor-
rhage, including ICH, are well known: the presence of concomi-
tant kidney or liver pathology, improper dose selection, inade-
quate control of blood pressure and international normalized
ratio (INR) during therapy with warfarin, violation of OAC regi-
men, alcohol abuse, co-administration with antiplatelet agents,
non-steroidal anti-inflammatory drugs and glucocorticosteroids
[21-23].

Taking an anticoagulant in the absence of coagulopathy is
not the cause of ICH, but only contributes to hemorrhage on the
background of macro- or microvascular pathology, therefore,
when prescribing an OAC to a patient, calculation of hemorrhag-
ic risk with assessment of modifiable and non-modifiable bleed-

ing risk factors is required [23]. Despite the fact that the popular
HAS-BLED scale has been validated for predicting ICH with
OAC, its predictive capabilities are very limited [24, 25].

The combination of ICH and AF

The comorbidity of AF and ICH should be considered in
two aspects: (1) ICH, which developed in a patient with AF dur-
ing the treatment with OAC, and (2) AE which is detected in a
patient with ICH and requires the administration of anticoagu-
lant therapy.

According to the predicted increase in the occurrence of
AF in the population, it can be assumed that the proportion of
drug-related ICH will increase [26]: already at present, about
15% of ICH develop with the use of OAC, and within two years
ICHs occur in 1.9% of patients with cardioembolic stroke taking
OAC [27]. On the other hand, in 15% of patients, AF is diagnosed
for the first time after a hemorrhagic stroke [3], and every fourth
patient with a CAA-associated ICH has AF [28]. Thus, in
approximately one third of cases of ICH a physician will face a
difficult clinical dilemma.

Direct OAC (DOAC) compared with warfarin demonstrat-
ed a safety advantage in relation to the development of hemor-
rhagic stroke, therefore, a significant strategy to reduce the risk of
ICH is to switch to DOAC in the absence of contraindications to
their use [21].

Fig. 1. A patient, 80 years old, came for a consultation accompanied by his relatives, with complaints of decreased memory. Two months
before, he suffered a stroke with the development of lobar intracerebral hematoma in the left parietal-occipital region. The patient was treated
in the stroke department. During the examination in hospital, an atrial fibrillation was first detected, but due to the acute period of hemor-
rhage, antithrombotic therapy was not prescribed. On CT scans of the brain, cystic-atrophic changes in the left parietal and occipital lobes
were visualized (A), as well as the focus of the convexal subarachnoid hemorrhage in the right parietal lobe (B). Brain MRI (SWAN) allowed
to additionally determine strictly lobar cerebral microbleeds (D, E) and disseminated cortical superficial siderosis (F,G,H), not accompanied
by hyperintensity on the FLAIR (C) Based on the modified Boston criteria, probable cerebral amyloid angiopathy was suggested. The hemor-
rhagic phenotype of the disease with dissemination of cortical superficial siderosis and the presence of lobar hematoma in the anamnesis
determined absolute contraindications for the oral anticoagulants, therefore, left atrial appendage occlusion (LAAO) was recommended as a
measure of preventing thromboembolic events.
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Safety of resuming OAC after ICH

Algorithms for risk assessment during the resumption of
OAC after bleeding, including ICH, are presented in a number of
documents [22, 29—31]. However, at the present time we do not
have data from randomized clinical trials for the prescription of
OAC after ICH, so the decision to resume anticoagulant therapy
is individual. The resumption of treatment with OAC varies from
6—8 days [32, 33] to 4—8 weeks from the time of ICH [29].

A survey of specialists from the USA, Canada, Europe,
Latin America, Russia and other countries (n=228) showed that
the frequency of resuming of OAC after ICH in real clinical prac-
tice varies from 30% (in CAA) to 98% (in traumatic ICH). Late
administration (> 3 months from the index event) or rejection of
OAC are characteristic of large (> 30 cm?), lobar hematomas and
recurrent ICH. About 38% of respondents use MRI data for deci-
sion making and 36% use vascular imaging results [34].

Observational studies performed prior to 2014 showed con-
flicting data regarding the safety of resuming OAC administration
[35—37]. In 2015, the German multicenter study RETRACE for
the first time convincingly demonstrated that in patients admitted
to a hospital with OAC-associated ICH (n=719), the resumption
of OAC therapy reduced the incidence of ischemic stroke during
the one year follow-up by 8.8% (3, 9% vs 12.7%) without a sig-
nificant increase in the number of ICH [38]. Moreover, the
resumption of OAC was associated with a significant reduction in
mortality (8.3% vs 30.7%). In the same period, similar data were
published on the analysis of the Danish registry (n=1752), which
showed that the resumption of anticoagulant therapy after a
OAC-provoked ICH was associated with a twofold reduction in
the risk of ischemic stroke and systemic embolism compared with
refusal of treatment or the administration of antiplatelet agents,
without differences in the frequency of ICH during the period of
observation (one year) [39]. Later, the presented results were
reproduced in other observational studies [3, 40] and meta-ana-
lyzes [41—43].

When comparing the results of independent studies, the
annual recurrence rate of ICH in patients not taking OAC is from
0 to 8.6%, while in those taking OAC it is 2.6—8.7% [3]. At the
same time, the risk of ischemic stroke after ICH in the first group
of patients ranged from 1.0 to 12.7%, and in the second group
(taking OAC) — 0.8—5.6%. Thus, with a formal comparison of the
frequency of ICH when taking OAC (on average, 4.5% per year)
with the frequency of ischemic stroke when they are rejected (on
average, 8.0% per year), the absolute value of the benefits of OAC
is 3.5 % per year [3].

Taking into account concerns about the possibility of an
error related to patient selection, a meta-analysis of individual
data was performed (n=1012), which included only patients with
AF and ICH. It confirmed the benefit of prescribing OAC [44]. In
addition, the authors showed that the resumption of OAC
increases the chance of achieving a favorable functional outcome
after a year of observation by 4 times. The safety of OAC resump-
tion is likely to persist in elderly patients [45].

Differences in the risk of developing ICH

hetween patients taking warfarin and DOAC

It is known that the ICH, associated with the use of antico-
agulants, develops in 0.3—3.7% of patients per year on the back-
ground of taking warfarin and in 0.2—0.5% of patients when tak-
ing DOAC. Warfarin causes 9—14% of all cases of intracranial
hemorrhage and more than 10 times increases the risk of hemor-
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rhagic stroke. Taking DOAC is associated with a twice lower risk
of ICH compared with taking warfarin [26, 46]. Does this advan-
tage persist if the patient has had an ICH?

Despite the obvious advantages of DOAC, there are no data
on the features of their restart after ICH. An analysis of the
Danish national registries, which included 622 patients with AF
who had suffered ICH, showed that the annual risk of ischemic
and hemorrhagic stroke for warfarin and DOAC groups is 7.9% vs
4.0% and 7.0% vs 5.1%, respectively. which indicates the priority
of DOAC in this group of patients [47].

On the other hand, it is known that in the case of hemor-
rhagic complications, the further clinical scenario is uniform and
does not depend on the type of OAC [46]. Considering that no
convincing differences in the therapy with antagonists of vitamin
K and DOAC after ICH have been identified, the main argument
for choosing OAC is the availability of a neutralizing agent.
Antidote substances are being actively studied [48]. The main
representatives of the DOAC antidote groups include idaru-
cizumab, adnexanet-alpha, and ciraparatag (aripazine).
Idarucizumab is a prodrug, a fragment of human monoclonal
antibodies that specifically bind to dabigatran and neutralize its
action [49]. Adnexanet-alpha is a recombinant form of factor Xa
that neutralizes the action of factor Xa inhibitors (rivaroxaban,
apixaban, edoxaban). For heparin and all OAC, with the excep-
tion of warfarin, ciraparantag can be used. Also, as part of meas-
ures to normalize hemostasis in the development of life-threaten-
ing bleeding, the use of a prothrombin complex concentrate is
discussed [22, 31, 50]. Currently, only idarucizumab is registered
among the specific neutralizing agents for DOAC in the Russian
Federation.

Time of start / resumption of OAC after ICH

A one-center observational study by Y. Sakamoto et al.
(2019) (n=236) demonstrated the safety of OAC administration
(n=41) in patients with AF (81%) or deep vein thrombosis on
average 7 days after the primary ICH. During inpatient treatment
(on average, 21 days), none of the patients demonstrated an
increase in the size of the hematoma or recurrence of the ICH. It
should be noted that in almost all patients, ICH was the first in
their life, lobar hematoma was observed in every fourth patient,
lobar MB in 56% of patients, probable CAA in 12% of patients
[51]. The lack of a unified approach to the timing of the resump-
tion of anticoagulant therapy is demonstrated in a study by Y.
Kato et al. (2019), in which resuming of DOAC in patients with
AF was performed in every second case after an average of 11 days
[52].

Analysis of the data from the Swedish register (n=2619)
showed that the optimal time interval for resuming OAC is 7—8
weeks [53], however, in observational studies, the average pre-
scription period was 4—6 weeks. Thus, experts recommend
resuming/prescribing OAC therapy within a period of 4—8 weeks,
depending on the individual characteristics of the patient. Within
this interval, an earlier administration is advisable with a signifi-
cant predominance of thromboembolic risk over the risk of recur-
rent bleeding: a mechanical prosthesis in combination with AF or
a history of ischemic stroke; a spherical or disk-shaped valve pros-
thesis; AF with a value of CHA2DS2-VASc >6 points; the risk of
developing ischemic stroke is >10% per year; rheumatic mitral
stenosis; venous thromboembolic disease less than 3 months
before; a history of unprovoked venous thromboembolism; active
cancer with a history of venous thrombosis; previous thromboem-
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bolism with OAC discontinuation; thrombosis of the left cham-
bers of the heart; artificial left ventricle) [30] (Fig. 2). Also,
according to experts, refusal of OAC is possible if there are signs
of a severe or hemorrhagic endophenotype of CAA (>10—20 MB,
disseminated / multifocal cSS) [54].

Resumption of OAC therapy in patients

with prosthetic valves

A special situation associated with the highest thromboem-
bolic risk and requiring the urgent resumption of warfarin thera-
py develops in the presence of a mechanical valve prosthesis. A
mechanical mitral valve prosthesis is associated with a five-fold
increased risk of valve thrombosis and a 1.5-fold higher risk of
thromboembolic events [32].

The position of the European Cardiology Society (2017)
indicates that systemic anticoagulation with heparin can be start-
ed after 3 days with a switch to a vitamin K antagonist on day 7
[33]. The RETRACE I & 1I study involved 137 patients with ICH
and a mechanical valve prosthesis. The resumption of the antico-
agulant (heparin or warfarin), as such, is associated with a ten-
fold increase in the risk of intra- and extracerebral hemorrhage,
however, prescribing after 2 weeks can be safe. In high-risk
patients, resuming may be considered after 1 week [55]. Also, in
patients with prosthetic heart valves, ischemic risk assessment and
the establishment of the period for the resumption of anticoagu-
lant therapy should be carried out using the target INR data pre-
sented in the 2017 ESC / EACTS recommendations for the treat-
ment of valvular heart disease [56].

Left atrial appendage occlusion

as an alternative to OAC

Left atrial appendage occlusion (LAAO) with the WATCH-
MAN device has been approved by the US Food and Drug
Administration for the prevention of stroke in patients with non-
valvular AF who require OAC but have reasonable contraindica-
tions to long-term therapy [57]. Existing data indicate that this
procedure is not inferior to warfarin in relation to the develop-
ment of stroke, systemic embolism and cardiovascular death,
although it is associated with perioperative complications.
According to European guidelines for managing patients with AF,
LAAO can be considered for the prevention of stroke in patients
with AF if there are contraindications to long-term therapy with
anticoagulants [29, 33].

Decision-Making Algorithm

The lack of data from randomized clinical trials does not
allow us to formulate clear recommendations on the adminis-
tration/resumption of OAC after ICH. From a practical point
of view, this decision is associated with the solution of three
problems: (1) to determine the ratio of the individual throm-
boembolic and hemorrhagic risk of the patient, (2) to choose
the optimal OAC and the time of its administration, (3) to
achieve maximum control of factors that additionally increase
hemorrhagic risk [54]. Based on a generalization of the studies
reviewed, we formulated a decision-making algorithm for the
administration / resumption of treatment for OAC after ICH
(Fig. 2).

Atrial fibrillation

Lobar ICH Non-lobar ICH
Structural vascular pathology excluded?
mRS <5?

No antiplatelet agents required?
Control of blood pressure <130/80 mm Hg?

ICH and indications for OAC

MRI T2* or SWI

Hypertensive ICH

CAA and >10
lobar/superficial
cerebellar MB and/or ¢SS
5 week

stroke

Resume the safest DOAC

Young age, OAC-associated ICH in case of overdose,
first ICH, hematoma <30 ml3, high risk of ischemic

Mechanical valve prosthesis

Day 6

Several valves, old
model, atrial fibrillation

Day 15

One valve, modern model,
no atrial fibrillation

9 week

Elderly, recurrent ICH, OAC-associated ICH with
adequate dose, hematoma> 30 mi3, intraventricular
hemorrhage, hematoma of the pons or cerebellum,
severe small vessel disease

Fig. 2. Decision-making algorithm for administration / resumption treatment for OAC after ICH.
ICH — intracerebral hemorrhage, OAC — oral anticoagulants, mRS — modified Rankin scale, LMWH — low molecular weight heparin,
CAA — cerebral amyloid angiopathy, M B — cerebral microbleeds, ¢SS — cortical superficial siderosis,
left atrial appendage occlusion — LAAO, DOAC — direct oral anticoagulants.
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Conclusion

ICH belongs to the category of life-threatening bleeding
into a critical organ, which in the acute period requires the imme-
diate discontinuation of all antithrombotic therapy. Over the past
decade the data on the safety and efficacy of OAC therapy in a
category of patients after ICH with a high thromboembolic risk
have been accumulated. The concept of the neuroimaging mark-
ers of a high ICH recurrence risk and a comparative characteris-
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tic of OAC have been formed. The specific antidote of dabigatran

cardiology.

idarucizumab and the performance of LAAO in the leading cen-
ters of the country also became available for use in the clinical
practice of the Russian Federation. Further systematization of
information will allow a team of specialists to make an informed
decision on the issue of anticoagulant therapy in one of the most
difficult clinical situations at the intersection of neurology and

1. Cordonnier C, Demchuk A, Ziai W,
Anderson CS. Intracerebral haemorrhage: cur-
rent approaches to acute management. Lancet.
2018 Oct 6;392(10154):1257-68.

doi: 10.1016/S0140-6736(18)31878-6.

2. An SJ, Kim TJ, Yoon BW. Epidemiology,
Risk Factors, and Clinical Features of
Intracerebral Hemorrhage: An Update.

J Stroke. 2017 Jan;19(1):3-10. doi:
10.5853/j0s.2016.00864. Epub 2017 Jan 31.

3. Kuramatsu JB, Huttner HB. Management of
oral anticoagulation after intracerebral hemor-
rhage. Int J Stroke. 2019 Apr;14(3):238-46.
doi: 10.1177/1747493019828555. Epub 2019
Feb 14.

4. Purrucker JC, Steiner T. Atypical intracere-
bral hemorrhage-etiology and acute manage-
ment. JAMA. 2013 Sep 25;310(12):1248-55.
doi: 10.1001/jama.2013.278018.

5. Kynemr AA. CoBpeMeHHBIEC TIOIXO/bI K Thar-
HOCTHUKE TTPY BHYTPUMO3TOBOM KPOBOU3IIHSI-
Huu. Hesponoeus, netliponcuxuampus, ncuxoco-
mamuka. 2020;12(2):4-11.

[Kulesh AA. Current approaches to diagnosing
in intracerebral hemorrhage. Nevrologiya,
neiropsikhiatriya, psikhosomatika = Neurology,
Neuropsychiatry, Psychosomatics. 2020;12(2):4-
11. (In Russ.)]. doi: 10.14412/2074-2711-2020-
2-4-11

6. Hostettler IC, Seiffge DJ, Werring DJ.
Intracerebral hemorrhage: an update on diag-
nosis and treatment. Expert Rev Neurother. 2019
Jul;19(7):679-94. doi:
10.1080/14737175.2019.1623671.

Epub 2019 Jun 12.

7. Roh D, Sun CH, Schmidt JM, et al.
Primary Intracerebral Hemorrhage: A Closer
Look at Hypertension and Cerebral Amyloid
Angiopathy. Neurocrit Care. 2018
Aug;29(1):77-83. doi: 10.1007/s12028-018-
0514-z.

8. Guidoux C, Hauw JJ, Klein IF, et al.
Amyloid Angiopathy in Brain Hemorrhage:

A Postmortem Neuropathological Magnetic
Resonance Imaging Study. Cerebrovasc Dis.
2018;45(3-4):124-31. doi: 10.1159/000486554.
Epub 2018 Mar 20.

9. Charidimou A, Martinez-Ramirez S,
Reijmer YD, et al. Total Magnetic Resonance
Imaging Burden of Small Vessel Disease in
Cerebral Amyloid Angiopathy: An Imaging-
Pathologic Study of Concept Validation. JAMA
Neurol. 2016 Aug 1;73(8):994-1001.

doi: 10.1001/jamaneurol.2016.0832.

10. Rodrigues MA, Samarasekera N, Lerpiniere
C, et al. The Edinburgh CT and genetic diag-
nostic criteria for lobar intracerebral haemor-
rhage associated with cerebral amyloid angiopa-
thy: model development and diagnostic test
accuracy study. Lancet Neurol. 2018
Mar;17(3):232-40. doi: 10.1016/S1474-
4422(18)30006-1. Epub 2018 Jan 10.

11. Kynewr AA, Ipo6axa BE, lllecrakos BB.
Temopparuyeckue nposiBIeHUs 1iepedpaibHOit
AMIJIOUTHOM aHTHOTIATHH — OT TIaTOTeHe3a K
KJIMHUYECKOMY 3HaueHut0. Hegponoeus,
HeUuponcuxuampus, NCUXoCOMamuKda.
2018;10(3):4-11.

[Kulesh AA, Drobakha VE, Shestakov VV.
Hemorrhagic manifestations of cerebral amy-
loid angiopathy: from pathogenesis to clinical
significance. Nevrologiya, neiropsikhiatriya,
psikhosomatika = Neurology, Neuropsychiatry,
Psychosomatics. 2018;10(3):4-11. (In Russ.)].
doi: 10.14412/2074-2711-2018-3-4-11

12. HoBocanoa OA, IpuropseBa BH. Llepe6-
paJibHast aMUJIOWIHASI AaHTHOTIATUST U TUTIEP-
TeH3UBHasl LiepedpaibHast MUKPOAHTHOTIATHSI.
NuddepeHumanbHblit nuarHo3. Hespoaoeuue-
ckuti gecmuuk. 2019;51(2):72-9.

[Novosadova OA, Grigor'eva VN. Cerebral
amyloid angiopathy and hypertensive cerebral
microangiopathy. Differential diagnosis.
Nevrologicheskii vestnik. 2019;51(2):72-9.

(In Russ).].

13. Tsai HH, Pasi M, Tsai LK, et al. Superficial
Cerebellar Microbleeds and Cerebral Amyloid
Angiopathy: A Magnetic Resonance
Imaging/Positron Emission Tomography Study.
Stroke. 2020 Jan;51(1):202-208. doi:
10.1161/STROKEAHA.119.026235.

Epub 2019 Nov 15.

14. Biffi A, Anderson CD, Battey TW, et al.
Association between blood pressure control and
risk of recurrent intracerebral hemorrhage.
JAMA. 2015 Sep 1;314(9):904-12.

doi: 10.1001/jama.2015.10082.

15. Charidimou A, Imaizumi T, Moulin S, et al.
Brain hemorrhage recurrence, small vessel dis-
ease type, and cerebral microbleeds: a meta-
analysis. Neurology. 2017 Aug 22;89(8):820-29.
doi: 10.1212/WNL.0000000000004259.

Epub 2017 Jul 26.

16. Casolla B, Moulin S, Kyheng M, et al. Five-
Year Risk of Major Ischemic and Hemorrhagic
Events After Intracerebral Hemorrhage. Stroke.
2019 May;50(5):1100-07.

doi: 10.1161/STROKEAHA.118.024449.

Neurology, Neuropsychiatry, Psychosomatics. 2020;12(3):4— 10

17. Petrault M, Casolla B, Ouk T, et al.
Cerebral microbleeds: Beyond the macroscope.
Int J Stroke. 2019 Jul;14(5):468-475. doi:
10.1177/1747493019830594. Epub 2019 Feb 12.
18. Charidimou A, Linn J, Vernooij MW, et al.
Cortical superficial siderosis: detection

and clinical significance in cerebral amyloid
angiopathy and related conditions. Brain. 2015
Aug;138(Pt 8):2126-39. doi:
10.1093/brain/awv162. Epub 2015 Jun 26.

19. Charidimou A, Boulouis G,
Roongpiboonsopit D, et al. Cortical superficial
siderosis and recurrent intracerebral hemor-
rhage risk in cerebral amyloid angiopathy: Large
prospective cohort and preliminary meta-analy-
sis. Int J Stroke. 2019 Oct;14(7):723-733. doi:
10.1177/1747493019830065. Epub 2019 Feb 20.
20. Charidimou A, Zonneveld HI, Shams S,

et al. APOE and cortical superficial siderosis in
CAA: Meta-analysis and potential mechanisms.
Neurology. 2019 Jul 23;93(4):e358-e371.

doi: 10.1212/WNL.0000000000007818.

Epub 2019 Jun 26.

21. Pexomenmanuu ESC 1o neyeHnio nammeH-
TOB ¢ UbpULISILMEN TTpeacepaunit, pa3pabo-
TaHHble coBMecTHO ¢ EACTS. Poccuiickuii kap-
Ouonoeuveckuii wcypuan. 2017;(7):7-86.

[ESC Guidelines for the treatment of patients
with atrial fibrillation developed in conjunction
with EACTS. Rossiiskii kardiologicheskii zhur-
nal. 2017;(7):7-86. (In Russ.)].

22. Steffel J, Verhamme P, Potpara TS, et al.
The 2018 European Heart Rhytm Association
Practical Guide on the use of non-vitamin K
antagonist oral anticoagulants in patients with
atrial fibrillation. Eur Heart J. 2018 Apr
21;39(16):1330-1393.

doi: 10.1093/eurheartj/ehy136.

23. Pe3osonust eBpa3uiiCKoil acCOLUaIK Te-
parneBTOB. AJITOPUTM OLIEHKHM U MOAU(DUKALIII
(hakTOpOB prIcKa HEOOJBIIMX KPOBOTCUCHUI Y
MalreHTOB ¢ GUOpWLIALIMEN IPeACePANii, TTO0-
syqatoutnx tepanuio [TOAK. 2019.

[Resolution of the Eurasian Association of ther-
apists. Algorithm for evaluating and modifying
risk factors for small bleeding in patients with
atrial fibrillation receiving POAC therapy. 2019.
(In Russ.)].

24. Wilson D, Ambler G, Shakeshaft C, et al;
CROMIS-2 Collaborators. Cerebral microb-
leeds and intracranial haemorrhage risk in
patients anticoagulated for atrial fibrillation
after acute ischaemic stroke or transient
ischaemic attack (CROMIS-2): a multicenter



LECTURE

observational cohort study. Lancet Neurol. 2018
Jun;17(6):539-47. doi: 10.1016/S1474-
4422(18)30145-5. Epub 2018 May 16.

25. Hilkens NA, Algra A, Greving JP.
Predicting major bleeding in ischemic stroke
patients with atrial fibrillation. Stroke. 2017
Nov;48(11):3142-44. doi:
10.1161/STROKEAHA.117.019183.

Epub 2017 Sep 20.

26. Steiner T, Weitz J1, Veltkamp R.
Anticoagulant-Associated Intracranial
Hemorrhage in the Era of Reversal Agents.
Stroke. 2017 May;48(5):1432-1437.

doi: 10.1161/STROKEAHA.116.013343.

Epub 2017 Apr 11.

27. Marti-Fabregas J, Medrano-Martorell S,
Merino E, et al. MRI predicts intracranial hem-
orrhage in patients who receive long-term oral
anticoagulation. Neurology. 2019 May
21;92(21):e2432-2443.

doi: 10.1212/WNL.0000000000007532. Epub
2019 Apr 19.

28. Kaiser J, Schebesch KM, Brawanski A, et
al. Long-Term Follow-Up of Cerebral Amyloid
Angiopathy-Associated Intracranial
Hemorrhage Reveals a High Prevalence

of Atrial Fibrillation. J Stroke Cerebrovasc Dis.
2019 Nov;28(11):104342.

doi: 10.1016/j.jstrokecerebrovas-
dis.2019.104342. Epub 2019 Sep 11.

29. Kirchhof P, Benussi S, Kotecha D, et al.
2016 ESC Guidelines for the management

of atrial fibrillation developed in collaboration
with EACTS. Europace. 2016 Nov;18(11):1609-
78. Epub 2016 Aug 27.

30. Tomaselli GE, Mahaffey KW, Cuker A, et al.
2017 ACC Expert Consensus Decision Pathway
on Management of Bleeding in Patients on Oral
Anticoagulants. J Am Coll Cardiol. 2017 Dec
19;70(24):3042-3067.

doi: 10.1016/j.jacc.2017.09.1085. Epub 2017 Dec 1.
31. Niessner A, Tamargo J, Morais J, et al.
Reversal strategis for no-vitamin K antagonist
oral anticoagulants: a critical appraisal of avail-
able evidence and recommendatios for clinical
management — a joint position paper of the
European Society of Cardiology Working
Group on Thrombosis. Eur Heart J. 2017 Jun
7;38(22):1710-1716.

doi: 10.1093 /eurheartj/ehv676.

32. Labaf A, Grzymala-Lubanski B, Stagmo M,
et al. Thromboembolism, major bleeding and
mortality in patients with mechanical heart
valves — a population-based cohort study.
Thromb Res. 2014 Aug;134(2):354-9.

doi: 10.1016/j.thromres.2014.06.007.

Epub 2014 Jun 12.

33. Halvorsen S, Storey RF, Rocca B, et al.
Management of antithrombotic therapy after
bleeding in patients with coronary artery disease
and/or atrial fibrillation: expert consensus paper
of the European Society of Cardiology Working
Group on Thrombosis. Eur Heart J. 2017 May
14;38(19):1455-1462.

doi: 10.1093/eurheartj/ehw454.

34. Xu Y, Shoamanesh A, Schulman S, et al.
Oral anticoagulant reinitiation following intrac-

erebral hemorrhage in non-valvular atrial fibril-
lation: Global survey of the practices of neurol-
ogists, neurosurgeons and thrombosis experts.
PLoS One. 2018 Jan 25;13(1):e0191137.

doi: 10.1371/journal.pone.0191137.eCollection
2018.

35. Majeed A, Kim YK, Roberts RS, et al.
Optimal timing of resumption of warfarin after
intracranial hemorrhage. Stroke. 2010
Dec;41(12):2860-6. doi: 10.1161/STROKEA-
HA.110.593087. Epub 2010 Oct 28.

36. Poli D, Antonucci E, Dentali F, et al.
Recurrence of ICH after resumption of antico-
agulation with VK antagonists: CHIRONE
study. Neurology. 2014 Mar 25;82(12):1020-6.
doi: 10.1212/WNL.0000000000000245. Epub
2014 Feb 21.

37. Yung D, Kapral MK, Asllani E, et al.
Reinitiation of anticoagulation after warfarinas-
sociated intracranial hemorrhage and mortality
risk: the Best Practice for Reinitiating
Anticoagulation Therapy After Intracranial
Bleeding (BRAIN) study. Can J Cardiol. 2012
Jan-Feb;28(1):33-9. doi:
10.1016/j.cjca.2011.10.002. Epub 2011 Dec 7.
38. Kuramatsu JB, Gerner ST, Schellinger PD,
et al. Anticoagulant reversal, blood pressure lev-
els, and anticoagulant resumption in patients
with anticoagulation-related intracerebral hem-
orrhage. JAMA. 2015 Feb 24;313(8):824-36.
doi: 10.1001/jama.2015.0846.

39. Nielsen PB, Larsen TB, Skjoth F, et al.
Restarting anticoagulant treatment after
intracranial hemorrhage in patients with atrial
fibrillation and the impact on recurrent stroke,
mortality, and bleeding: a nationwide cohort
study. Circulation. 2015 Aug 11;132(6):517-25.
doi: 10.1161/CIRCULATIONA-
HA.115.015735. Epub 2015 Jun 9.

40. Poli L, Grassi M, Zedde M, et al.
Anticoagulants Resumption after Warfarin-
Related Intracerebral Haemorrhage: The
Multicenter Study on Cerebral Hemorrhage

in Italy (MUCH-Italy). Thromb Haemost.
2018;118(3):572-80.

41. Chai-Adisaksopha C, Iorio A, Hillis C, et
al. Warfarin resumption following anticoagu-
lant-associated intracranial hemorrhage: a sys-
tematic review and meta-analysis. Thromb Res.
2017 Dec;160:97-104. doi: 10.1016/j.throm-
res.2017.11.001. Epub 2017 Nov 11.

42. Zhou Z, YuJ, Carcel C, et al. Resuming
anticoagulants after anticoagulation-associated
intracranial haemorrhage: systematic review
and meta-analysis. BMJ Open. 2018 May
14;8(5):¢019672. doi: 10.1136/bmjopen-2017-
019672.

43. Murthy SB, Gupta A, Merkler AE, et al.
Restarting anticoagulant therapy after intracra-
nial hemorrhage: a systematic review and meta-
analysis. Stroke. 2017 Jun;48(6):1594-1600. doi:
10.1161/STROKEAHA.116.016327.

Epub 2017 Apr 17.

44, Biffi A, Kuramatsu JB, Leasure A, et al.
Oral anticoagulation and functional outcome
after intracerebral hemorrhage. Ann Neurol.
2017;82:755-65.

45. Perreault S, Cote R, White-Guay B, et al.
Anticoagulants in Older Patients with
Nonvalvular Atrial Fibrillation after Intracranial
Hemorrhage. J Stroke. 2019 May;21(2):195-
206. doi: 10.5853/j0s.2018.02243.

Epub 2019 May 31.

46. SIaumesckuit CH. BHyTpudepemmHble Kpo-
BOTEUEHUS y TAIIMEHTOB, IPUHUMAIOIIINX
OopasibHbIe aHTUKOATryJIsIHTEL. COBpeMEHHbBIE
BO3MOXXHOCTH Teparnuu. Hesepoaoeus, Hetiponcu-
xuampus, ncuxocomamuka. 2019;11(3S):82-8.
[Yanishevskii SN. Intracranial hemorrhage in
patients taking oral anticoagulants. Current
possibilities for therapy. Nevrologiya, neirop-
sikhiatriya, psikhosomatika = Neurology,
Neuropsychiatry, Psychosomatics.
2019;11(3S):82-8. (In Russ.)].

doi: 10.14412/2074-2711-2019-3S-82-88

47. Nielsen PB, Skjoth F, Sogaard M, et al.
Non-Vitamin K Antagonist Oral Anticoagulants
Versus Warfarin in Atrial Fibrillation Patients
With Intracerebral Hemorrhage. Stroke. 2019
Apr;50(4):939-46. doi: 10.1161/STROKEA-
HA.118.023797.

48. CymapokoB Ab, Bypstukosckast JIN, Jloma-
kuH HB. Crieunduyeckue aHTUIOTHI [JIsT TIPsi-
MBIX OPaJIbHBIX aHTUKOATYJISTHTOB TIPU YTPOXKa-
OIIUX KU3HU KPOBOTCUCHUSIX. Payuonaivhas
hapmakomepanus 6 Kapouoroeuu.
2018;14(6):944-50.

[Sumarokov AB, Buryachkovskaya LI, Lomakin
NV. Specific antidotes for direct oral anticoagu-
lants for life-threatening bleeding.
Ratsional'naya Farmakoterapiya v Kardiologii.
2018;14(6):944-50. (In Russ.)].

49. Pollack CV, Reilly PA, van Ryn J, et al.
Idarubicizumab for dabigatran reversal — full
cohort analysis. N Engl J Med. 2017 Aug
3;377(5): 431-441. doi:
10.1056/NEJMoal707278. Epub 2017 Jul 11.
50. IomaieHko MA. [emopparnyeckuii MH-
CYJIBT U OpajibHble aHTUKOATYJISIHTBL: UTO Jie-
natb? Heeponoeus, Heliponcuxuampus, ncuxoco-
mamuxa. 2016;8(1):61-70.

[Domashenko MA. Hemorrhagic stroke and
oral anticoagulants: What is to be done?
Nevrologiya, neiropsikhiatriya, psikhosomatika =
Neurology, Neuropsychiatry, Psychosomatics.
2016;8(1):61-70. (In Russ.)].

doi: 10.14412/2074-2711-2016-1-61-70

51. Sakamoto Y, Nito C, Nishiyama Y, et al.
Safety of Anticoagulant Therapy Including
Direct Oral Anticoagulants in Patients With
Acute Spontaneous Intracerebral
Hemorrhage Circ J. 2019 Jan 25;83(2):441-6.
doi: 10.1253/circj.CJ-18-0938.

Epub 2018 Dec 27.

52. Kato Y, Hayashi T, Suzuki K, et al.
Resumption of Direct Oral Anticoagulants

in Patients with Acute Spontaneous
Intracerebral Hemorrhage. J Stroke
Cerebrovasc Dis. 2019 Oct;28(10):104292.
doi: 10.1016/j.jstrokecerebrovas-
dis.2019.07.008. Epub 2019 Jul 30.

53. Pennlert J, Overholser R, Asplund K, et al.
Optimal timing of anticoagulant treatment after
intracerebral hemorrhage in patients with atrial

Neurology, Neuropsychiatry, Psychosomatics. 2020;12(3):4—10



fibrillation. Stroke. 2017 Feb;48(2):314-20. doi:
10.1161/STROKEAHA.116.014643.

Epub 2016 Dec 20.

54. Li YG, Lip GYH. Anticoagulation

Resumption After Intracerebral Hemorrhage.

Review. Curr Atheroscler Rep. 2018 May
21;20(7):32.
doi: 10.1007/s11883-018-0733-y.

55. Kuramatsu JB, Sembill JA, Gerner ST, et al.

Received/Reviewed/Accepted
10.04.2020/29.04.2020/10.05.2020

Conflict of Interest Statement

Management of therapeutic anticoagulation

in patients with intracerebral haemorrhage and
mechanical heart valves. Eur Heart J. 2018 May
14;39(19):1709-23. doi:

10.1093 /eurheartj/ehy056.

56. Baumgartner H, Falk V, Bax JJ, et al. 2017
ESC/EACTS Guidelines for the management
of valvular heart disease. Fur Heart J. 2017 Sep
21;38(36):2739-91. doi:

LECTURE

10.1093/eurheartj/ehx391.

57. January CT, Wann LS, Calkins H, et al.
2019 AHA/ACC/HRS Focused Update

of the 2014 AHA/ACC/HRS Guideline for the
Management of Patients With Atrial
Fibrillation. Circulation. 2019 Jul
9;140(2):e125-¢151.

doi: 10.1161/CIR.0000000000000665.

Epub 2019 Jan 28.

The investigation has not been sponsored. There are no conflicts of interest. The authors are solely responsible for submitting the final ver-
sion of the manuscript for publication. All the authors have participated in developing the concept of the article and in writing the manuscript.
The final version of the manuscript has been approved by all the authors.

Kulesh A.A. https.//orcid.org/0000-0001-6061-8118
Syromyatnikova L.1. https://orcid.org/0000-0002-8305- 1115

Neurology, Neuropsychiatry, Psychosomatics. 2020;12(3):4— 10

10



