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The article evaluates recent perspectives about the role of oral anticoagulants in the secondary prevention of cardioembolic stroke. The timing
of prescribing drugs for ischemic stroke and transient ischemic attack is discussed in accordance with current clinical guidelines and the results
of clinical trials. The issues of prescribing oral anticoagulants in some problematic situations, such as the elderly and senile age, reperfusion
therapy, presence of hemorrhagic transformation, combined atherosclerosis of major head and neck arteries, cerebral microangiopathy, history
of intracerebral hemorrhage, cryptogenic stroke, and low patient compliance are considered. Finally, an anticoagulant therapy algorithm in the
acute period of cardioembolic stroke is presented.
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Introduction. Cardioembolic stroke (CES) against the
background of atrial fibrillation (AF) occupies 13—26% in the
etiological structure of ischemic stroke (IS), its frequency
increases with the age of patients [1]. The first few days after CES
are characterized by both an increased risk of IS recurrence and
the risk of hemorrhagic transformation (HT). Without prescrib-
ing anticoagulants, the frequency of recurrent IS in the first 14
days varies from 0.5% to 1.3% per day [2]. The risk factors for
early recurrence of CES include advanced age, large infarction
size and enlargement of the left atrium, which anatomically con-
tributes to a high embolic potential [3, 4]. The administration of
oral anticoagulants (OAC) — apixaban, dabigatran, rivaroxaban,
edoxaban or warfarin, serves as the basis for the secondary pre-
vention of CES against the background of AF [5]. A meta-analy-
sis of data from 20,500 patients with AF and IS / TIA showed
that, in comparison with vitamin K antagonists (VKA), direct
oral anticoagulants (DOAC) are associated with higher efficacy
in the secondary prevention of CES and greater safety in relation
to the development of intracerebral hemorrhage (ICH) [6]. The
advantages of DOAC over VKA in the secondary prevention of
CES are indicated by the recommendations of ESC 2020 [7] and
ESO 2019 [8]. However, real clinical practice poses many ques-
tions for the neurologist regarding the features of the application
of DOAC in complex clinical situations, some of which are dis-
cussed in this article.

The role of DOAC in the secondary prevention of CES. All
four randomized clinical trials (RCTs) devoted to DOAC (RE-
LY, ROCKET AF, ARISTOTLE, and ENGAGE AF-TIMI 48)
demonstrated the advantages of DOAC over VKA with a 19%
reduction in the risk of stroke and systemic embolism by reduc-
ing the risk of hemorrhagic stroke by 51%, and a decrease in
mortality by 10% [9]. The ARISTOTLE study (Apixaban for
Reduction in Stroke and Other Thromboembolic Events in
Atrial Fibrillation, n=18201) showed that apixaban was superior
to warfarin during 1.8 years of follow-up in terms of the inci-
dence of strokes and systemic embolism (1.27% vs. 1.60 % — risk
reduction by 21%), as well as the frequency of bleeding (2.13%

versus 3.09% — risk reduction by 31%) [10]. Among DOAC, only
apixaban was superior to warfarin in three key indicators: a
decrease in the risk of stroke, including recurrent, and systemic
embolism, a decrease in the number of major bleedings, and a
decrease in overall mortality [11]. A recent analysis of data from
the Norwegian national registry (n=52,476) showed no differ-
ence in the incidence of stroke and systemic embolism with
dabigatran, rivaroxaban and apixaban in patients with AF, but
dabigatran and apixaban were associated with a lower risk of
major bleeding, including ICH [12].

The efficacy and safety indicators of DOAC in comparison
with warfarin in the secondary prevention of IS in real clinical
practice are comparable to those for RCTs [13]. With secondary
prevention of IS, the incidence of systemic embolism is 4.9% for
DOAC and 5.7% for warfarin, while the incidence of hemor-
rhagic stroke is halved with DOAC [14]. Data from real clinical
practice show that the efficacy of apixaban and warfarin in the
prevention of IS in AF is comparable, while the risk of major
bleeding is significantly lower for apixaban in comparison with
warfarin, dabigatran and rivaroxaban (reduction in the relative
risk 38%, 35% and 46%, respectively). The risk of ICH is also
significantly lower for apixaban than for warfarin and rivaroxa-
ban (46% and 54%) and is comparable to acetylsalicylic acid. In
addition, taking apixaban is associated with the lowest risk of
gastrointestinal bleeding, which is important both in the acute
period of IS (given the high frequency of stress ulcers) and in the
long term [14, 15].

The timing of the administration of the OAC for IS and tran-
sient ischemic attack (TIA). For a long time, the Diener's rule
was used to determine the optimal time for the initiation of the
OAC, according to which, depending on the severity of the neu-
rological deficit (TIA, minor, moderate and severe stroke
according to the NIHSS result), the drug should be administered
on days 1, 3, 6, and 12, respectively. At the same time, before the
administration of OAC on days 6 and 12, it is necessary to repeat
the CT scan of the brain to exclude HT [16]. Analysis of data
from the K-ATTENTION register (Korean ATrial fibrillaTion
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EvaluatioN regisTry in Ischemic strOke
patieNts, n=2321, South Korea) showed
that compliance with the Diener rule was
associated with a lower risk of recurrence
of any stroke (1.4% versus 3.4%) in com-
parison with non-compliance with these
recommendations [17]. Nevertheless, a
significant drawback of Diener's rule is
the orientation in decision making on the
severity of neurological deficit, rather
than on the size of the infarction, which
can lead to an incorrect assessment of the
risk of HT, for example, in vertebrobasilar
stroke (Fig. 1).

Clinical guidelines. Approaches to
the administration of OAC in accordance
with modern international clinical guide-
lines are presented in table. 1.

It should be noted that most recom-
mendations are based on opinions of
experts, since at the moment none of the
planned RCTs has been completed.

Observational studies. Currently, the

results of several multicenter observation-
al studies with a follow-up period of at
least 3 months have been published (Table
2) [1, 20—24].

The observational multicenter study
RAF-NOACs (Early Recurrence and
Major Bleeding in Patients With Acute
Ischemic Stroke and Atrial Fibrillation
Treated With Non-Vitamin K Oral
Anticoagulants) was conducted in
European countries and included 1127
patients, 80% of whom received DOAC
(approximately equally — dabigatran,
rivaroxaban and apixaban) in the first 15
days of the disease, on average, 7—8 days.
The study showed that in patients with
CES, DOAC treatment is associated with

Fig. 1. Determination of the time of the OACs initiation in different clinical situations.
a — 72-year-old female, NIHSS upon admission — 6 points. Maximum infarct size — 2 cm
(MRI, DWI), without hemorrhagic transformation. DOACs initiated on the 3 day;

b — 66-year-old female, NITHSS upon admission — 3 points. Maximum infarct size — 4 cm
(b1 —CT, b2 — MRI FLAIR). Hemorrhagic infarction type 1 on CT (b1) and MRI SWAN
(b3) scans. DOACs initiated on the 10" day; ¢ — 76-year-old female, NIHSS upon
admission — 3 points. Maximum infarct size — 8 cm (cI — MRI DWI). No signs of hemor-
rhagic transformation, but lobar cerebral microbleeds on MRI SWAN scans (c3) and severe
(Fazekas 3) white matter hyperintensities on MRI FLAIR (c2) are present. DOACs initiated
on the 10" day; d — 68-year-old female, NIHSS upon admission — 15 points. Maximum
infarct size on CT scan — 12 cm, without hemorrhagic transformation. DOACs initiated
on the 10" day; e — 80-year-old female, hemianopia upon admission to the ASU
(NIHSS — 1 point). Absence of infarct on CT scan, therefore DOACs were started on the 3* day
according to Diener’s rule. CT control after 1 week revealed a hemorrhagic transformation
into hemorrhagic infarction type 2, which was regarded as asymptomatic. DOACs were not
discontinued; f — 80-year-old female, NIHSS upon admission — 14 points. Intravenous
thrombolysis was administered. CT-control revealed a type 2 intraparenchymal hematoma.

5.2% of the combined incidence of
ischemic and hemorrhagic events (stroke,
TIA, clinically overt systemic embolism, clinically overt ICH,
large extracerebral bleeding) within 90 days. ICH developed in
1.6% of patients. With the administration of an anticoagulant in
the first two days, the combined indicator was 12.4%, with initia-
tion from 3 to 14 days — 2.1% and with a start after 14 days — 9.1%
[22]. On the other hand, analysis of data from the VISTA register
(Virtual International Stroke Trials Archive, n=1644) showed that
prescribing VKA on days 2+3 after stroke was associated with a
lower recurrence rate compared with prescribing after 3 days
without an additional increase in the risk of clinically apparent
ICH. [25].

The recently published multicenter observational study
IAC (The Initiation of Anticoagulation after Cardioembolic
Stroke, n=1289, USA) compared the efficacy and safety of
OAC administration at 0—3 days, 4—14 days, and >14 days after
CES. Outcome was assessed by relapses of IS, TIA, systemic
embolism; clinically evident ICH and large extracranial hem-
orrhage within 90 days. The combined endpoint was recorded
in 10.1% of patients, while there was no difference in the fre-

DOAC:s initiation was recommended in the outpatient setting on the 40" day

quency of its development between the studied subgroups; the
incidence of clinically apparent ICH and recurrent ischemic
events did not differ either. Thus, the IAC study did not con-
firm that the interval of 4—14 days is advantageous for the
administration of OAC after CES, which emphasizes the need
for an RCT [24].

In an observational study, Yoshimura et al. (n=686, Japan)
showed that early administration of apixaban (<48 hours) for IS
due to large artery occlusion in patients with AF was as safe as
later initiation. The average NIHSS result in the study was 14
points, intravenous thrombolysis was received by 39% of patients,
endovascular treatment — 52% of patients, HT developed in
16.3% of patients [26]. In an observational study, Alrohimi et al.
(n=100, Canada, Saudi Arabia) demonstrated the safety of early
apixaban administration (on average after 2 days) in mild CES
(average infarction volume 4 ml) [27].

Randomized clinical trials. The RCT Triple AXEL (Acute
Stroke With Xarelto to Reduce Intracranial Hemorrhage,
Recurrent Embolic Stroke, and Hospital Stay; n = 195, South
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Korea) demonstrated that rivaroxaban
administration in the first 5 days of small
CES (with an average of 2 points on the

Table 1.
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Approaches to prescribing OACs according to current
international clinical guidelines

NIHSS) is comparable efficacy and safety Recommendations

Timing of OAC prescription

with warfarin [28]. RCT DATAS II (The
Dabigatran Following Acute Transient
Ischemic Attack and Minor Stroke II
trial, n=305) showed that dabigatran
administration in the first 72 hours of

2016 ESC Guidelines
management of atrial fibrillation
developed in collaboration with
EACTS (Diener's rule) [16]

for the | 1-3-6-12 days depending on the severity of stroke on the
NIHSS scale: TIA, NIHSS <8 (minor stroke), NIHSS 8-15
(moderate stroke), NIHSS>16 (severe stroke).
moderate to severe strokes, CT should be repeated before

prescribing

For

small (NIHSS+9; infarction +25 ml)

AHA / ASA 2019 [18]

For most patients, days 4-14

noncardioembolic stroke does not differ ESO 2019 [8]

in the incidence of clinically apparent HT
from the administration of acetylsalicylic
acid [29]. Thus, there is quite convincing
evidence of the safety of the administra-

The optimal time is not known. Expert opinion: antiplatelet
agents in the first 48 hours after CES. Start of the OAC on
day 3-4 in patients with minor stroke and infarction <1.5
cm, on day 7 with moderate infarction, on day 14 with
large infarction

tion of DOAC in the early days of small ESC 2020 [7]

CES or TIA.

Optimal timing is unknown, but it is not recommended to
prescribe in the first 48 hours

In April 2021, the results of an RCT EHRA 2021 [19]

AREST (Apixaban for Early Prevention
of Recurrent Embolic Stroke and
Hemorrhagic Transformation) were pub-
lished, which compared the safety of early
administration of apixaban and warfarin.

TIA - 1 day, TIA with acute infarction on neuroimaging -
1-3 days, persistent minor neurological deficit - >3 days,
persistent moderate neurological deficit - >6-8 days (CT /
MRI control), persistent severe neurological deficit - >12-
14 days (CT / MRI control); with HT - >3-28 days (CT /
MRI control)

For TIA, apixaban was prescribed for 0—3 AHA / ASA 2021 [5]

days, for stroke with infarction <1.5 cm —

TIA - immediately, low risk of HT - 2-14 days, high risk of
HT - after 14 days

for 3—5 days, for stroke with an average

size of infarction |1.5 cm, except for com- Table 2. Characteristics of multicenter observational studies focused
plete territorial cortical infarction — for on the OACs initiation after IS
7-9 Day, warfarin was prescribed 1 week Study, year Population Average | Average Average  size  of | Average Recurrence  of | Intracranial
after TIA and 2 Weeks after CES The age  of | NIHSS score infarction time  of | ischemic stroke hemorrhage
R . patients initiation
StUdy showed that aplxaban is character- NOACISP, Switzerland, n | 79 years | 4 5 days for | 7.7% per year / | 1.3% per year
ized by a statistically similar, but general- 2016 -4 DOAC |5, 1% per year
’ DOAC - 155 for DOAC <7
ly lower frequency of recurrent strokes days versus 9.3%
and TIA (14.6% versus 19.2%, p=0.78), SAMURAL- | J 78 3 24% I, 48% - | 5 days & T071L:jys 0.8% &
- apan, n = years o - small, 48% - ays for 1% per year | 0.8% per year for
death (4.9% versus 8.5%, p=0.68), fatal NVAF, 2016 | 1192 / DOAC medium, 28% - large | DOAC | for DOAC
stroke (2.4% versus 8.5%, p=0.37), clini- - 466
RAF-NOAC, | Europe, 1127 | 76 years 8 41% - small, 33% - | 8days 7.8% per year 6.4% per year
cally overt hemorrhage (0% versus 2.1 %), 2017 /DOAC - all medium, 22 % - large
and a primary combined outcome includ- Wilson etal., | UK, 1355 / | 76 years | 4 18% - large 11 days 5.7% per year 0.6% per year
. 2019 DOAC - 475
lng fatal StrOkea recurrent StrOkea and TIA 1AC, 2020 USA, 1289 / | 77 years 5 for an | Lesion with a volume for interval 0-3 | for interval 0-3
(17.1% versus 25.5%, p=0.44) [30]. Thus, DOAC - 68% interval of 0-3 | of >60 ml occurred in days - 7.3%, for | days - 1.1%, for
days, 10 for an | 5.9% with initiation interval 4-14 | interval 4-14 days
the result of RCT AREST expanded the interval of 4- | within 0-3 days, in days - 6.0%, for 1.7%, for an
area of safe application of DOAC in the 14 days, 15 for | 17.4%, patients with interval > 14 | interval > 14 days
. 1 an interval > | initiation within 4-14 days - 7.2% -2.9%
early stages of CES and proved the validi- 14 days A days, i 328% with e ’
ty of the approach to determining the Zﬁlialim within > 14
ays

time of initiation of therapy depending on
the size of the cerebral infarction.

Currently undergoing RCTs ELAN (NCT03148457;
Switzerland), OPTIMAS (EudraCT, 2018-003859-38; UK),
TIMING (NCT02961348,; Sweden) and START
(NCT03021928; USA). Thus, the search for the optimal term for
the administration of DOAC continues.

The approximate timing of the administration of the OAC
after CES / TIA in accordance with the stated data and approach
are shown in Fig. 2 [31].

Administration of OAC in some difficult

clinical situations

Elderly and senile age. An analysis of the prescription of
OAC to patients |85 years old (mean age 89 years) in two Italian
hospitals (n=117) showed that OAC were initiated in 80.5% (97%
— DOAC) of patients on average 6 days after IS. The prescription
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of OAC was not associated with an increased risk of HT, which
indicates that age, as an independent risk factor, should not affect
the timing of OAC prescription after IS [32].

Reperfusion therapy. Analysis of data from studies of RAF
and RAF-NOACs, in a population of which 26% of patients
received intravenous thrombolysis (predominantly) or / and
mechanical thrombectomy, demonstrated that reperfusion thera-
py does not affect the efficacy and safety of anticoagulant therapy
prescribed on average after 7 days [33].

Hemorrhagic transformation. In the process of cerebral
ischemia, the integrity of the microvascular bed is disturbed due
to degradation of the basement membrane and extracellular
matrix, which leads to a violation of the integrity of the blood-
brain barrier and HT of ischemic tissue, which, according to the
ECASS classification (European Cooperative Acute Stroke
Study), can be represented by hemorrhagic infarctions 1 and 2
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Fig. 2. Approximate timing of the OACs initiation after CIS/TIA (from [31], with changes)

type, as well as parenchymal hemorrhage of types 1 and 2. It is
fundamentally important to distinguish clinically obvious HT,
which is accompanied by neurological deterioration or leads to
the death of the patient, and asymptomatic HT [1, 34]. HT is a
common phenomenon in IS, even in the absence of reperfusion
therapy. The risk of developing symptomatic HT without intra-
venous thrombolysis is 1—7% [35], and after intravenous throm-
bolysis it varies from 2 to 7% [34]. According to the WAKE-UP
study, the frequency of HT was 17.4% in patients without intra-
venous thrombolysis and was mainly represented by type 1 and
type 2 hemorrhagic infarctions [36].

The main risk factor for HT is the size of infarction: for
infarction <2 c¢m, the risk of HT is 1.5%, with a size of 2—5 cm —
22%, with a size |5 cm — 58%. At the same time, the residual risk
of HT decreases to 10% on day 6 with an average size of the lesion
and by day 15 with large lesions, which necessitates a differentiat-
ed prescription of DOAC after IS [37].

It is assumed that early anticoagulant administration can
induce or aggravate HT with potential negative clinical conse-
quences, which often leads to delayed administration of the drug
|38]. Higher mortality due to ICH in comparison with the recur-
rence of ischemic stroke is another limiting factor [1]. In the pop-
ulation of RAF and RAF-NOAC:S studies, the incidence of HT
was 11%, while clinically overt HT was 3%. OAC initiation with-
out HT was carried out on average after 12 days, in the presence
of HT — after 23 days. It is noteworthy that this delay did not lead
to an increase in the number of relapses of ischemic events [39].
The results of this study indicate that in the presence of HT, pre-
scribing OAC too early is inappropriate.

Low patient compliance. Taking DOAC, in contrast to war-
farin, does not require regular laboratory monitoring, which, in
theory, should increase adherence to anticoagulant therapy [11].
However, Compliance with DOAC therapy varies from drug to
drug. An analysis of 36,652 patients with AF in the UK showed
that adherence to therapy (taking the drug as prescribed by the
doctor) and constancy of therapy (continuing to take the drug)
for 1 year were 55% and 65%, respectively, for all OAC. Among
the studied drugs (VKA, dabigatran, rivaroxaban and apixaban),
apixaban was characterized by the highest rates of adherence to
therapy and its persistence [40]. According to the results of a

meta-analysis of data from 594 784 patients with AF, the pro-
portion of patients with good adherence is 71% for apixaban,
70% for rivaroxaban and 60% for dabigatran [41]. Another
meta-analysis showed that the frequency of administration of
DOAC (1 or 2 times a day) does not affect the effectiveness and
safety of therapy [42].

Data from the Swiss registry indicate that the benefit of pre-
scribing DOAC in patients with AF and recent stroke persists even
in the presence of disability and dependence on others (modified
Rankin scale 3—5 after discharge from the hospital) [43].
Nevertheless, in practice, severe dysphagia and mRS|4 points are
risk factors for not prescribing the drug [32], although adminis-
tration through the nasogastric zones does not affect the bioavail-
ability of apixaban and rivaroxaban [19].

Combined atherosclerosis of the main arteries of the head
and neck. Atherosclerotic plaques occur in 28+64% of patients
with AF [44]. Moreover, there is evidence that patients with AF
are more prone to carotid atherosclerosis than patients without
AF. This may be due to a local change in hemodynamics due to
arrhythmia [45]. Patients with a combination of AF and carotid
atherosclerosis may require additional preventive measures — in
particular, the combined administration of OAC and
antiplatelet agents, strict control of risk factors and the use of
surgical methods [46].

In the presence of stenosis of more than 50%, it is impossi-
ble to reliably determine the mechanism of development of a real
stroke, if there is no involvement of different vascular territories.
If the patient has a potentially clinically overt carotid stenosis,
carotid endarterectomy is preferable, while stenting is undesirable
due to the need for subsequent administration of dual antiplatelet
therapy. However, if it is impossible to perform an open opera-
tion, the option of stenting can also be considered, followed by
the administration of a combination of clopidogrel and DOAC for
1 month, which is allowed by the recommendations of ESC 2021
[47]. After carotid endarterectomy, the patient should take acetyl-
salicylic acid before initiating the OAC [19, 45].

Cerebral microangiopathy. Cerebral microangiopathy
(CMA) is understood as a disease of small perforating arterioles,
capillaries and, possibly, venules, causing a spectrum of neu-
ropathological, CT and MRI changes, as well as a number of clin-
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ical syndromes [48]. From the point of view of etiology, CMA is
extremely heterogeneous and includes both a wide range of spo-
radic forms associated with arterial hypertension and other vascu-
lar risk factors, cerebral amyloid angiopathy (CAA), and rare
genetic variants, primarily CADASIL [48—52]. CMA is the main
cause of vascular cognitive impairment, lacunar stroke, and
hypertensive ICH [53].

Thanks to the gradual introduction of the STandards for
Reportlng Vascular changes on nEuroimaging, neuroimaging
standards for cerebral vascular pathology, the neurologist is
increasingly faced with the problem of interpreting phenome-
na such as white matter hyperintensity of vascular origin, lacu-
nae, dilated perivascular spaces and cerebral microbleeds —
CMB) [54]. CMB on MRI correspond to the foci of hemo-
siderin deposition [55]; in individuals |50 years of age, one or
more CMB occurs in 17% of cases [56]. The presence of CMA
can affect the safety of anticoagulant prophylaxis after IS or
TIA — CMB increase the risk of developing ICH by 2.7—3.7
times, while moderate and severe white matter hyperintensity
— 5.7 times [57, 58]. Moreover, even in the presence of CMB,
the absolute risk of IS significantly exceeds the risk of CMB
(5% versus 0.9%), regardless of the number and location of
CMB, as well as the type of antithrombotic therapy, which jus-
tifies the inadmissibility of refusal to take OAC in this clinical
situation [59].

CMB are considered as a marker of the severity of cere-
brovascular disease and vascular fragility, which reflects the risk of
further ischemic and hemorrhagic cerebral events [60]. In the
recently proposed MINOC (Microbleeds International
Collaborative Network) scale, the following indicators are used to
predict the development of intracranial hemorrhage during the
secondary prevention of CEI: the number of CMB, age, popula-
tion, history of intracranial hemorrhage, history of IS, and the
type of OAC (VKA or DOAC) [61]. Thus, the presence of CMB
in itself should not influence the decision to prescribe OAC after
IS or TIA [53, 60].

History of ICH. In a multicenter observational study (n =
4540, Taiwan), it was shown that among patients with AF and
previous ICH, the use of DOAC is associated with a lower inci-
dence of ICH and major bleeding compared with prescribing
warfarin, while the incidence of ischemic events does not differ
[62]. A subsequent meta-analysis confirmed that the use of
DOAC versus VKA is associated with a reduced risk of stroke,
death from any cause, and ICH in patients with a history of
intracranial hemorrhage [63]. It is known that ICH due to CAA
are characterized by a high risk of recurrence, but the cumulative
ischemic risk, including extracerebral events, can be underesti-
mated; therefore, a history of ICH is not a reason for not pre-
scribing OAC after IS or TIA [60]. Only in the presence of severe
CAA (with recurrent ICH, multiple CMB, disseminated cortical
superficial siderosis) is it possible to abandon the OAC. The
option of choice in this case is the occlusion of the left atrial
appendage |5, 7].

Cryptogenic stroke. AF is one of the potential causes of
cryptogenic embolic stroke (ESUS), especially in elderly and
senile patients [64]. It is possible to formulate two strategies for
searching for AF in ESUS — extended and targeted cardiac mon-
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itoring. It is known that the longer ECG monitoring is, the
greater the likelihood of AF detection [65]: the frequency of
arrhythmia detection varies from 4.3% with 72-hour Holter mon-
itoring to 22% with 3-week monitoring [66, 67]. Prolonged car-
diac monitoring using loop recorders can detect AF within 3 years
in 41% of patients with ESUS, however, in Russia it is not readi-
ly available [68].

Targeted cardiac monitoring is based on the concept of atri-
al cardiopathy, according to which AF can be a marker of atrial
dysfunction or "cardiopathy", which in turn is a direct cause of
embolic events [69]. The main markers of atrial cardiopathy, that
is, indicators of a high probability of AF detection after IS / TIA,
include: age over 75 years, left atrial diameter more than 46 mm,
the number of supraventricular extrasystoles at the first monitor-
ing | 480 / day, the presence of an episode of supraventricular
tachycardia lasting >20 cardiac cycles at the first monitoring and
the NT-proBNP concentration> 400 pg / ml [70].

Prolonged monitoring in patients with markers of atrial
cardiopathy is more effective: 12-month follow-up reveals AF in
33% of patients [71]. In routine practice, the most convenient
biomarkers of atrial cardiopathy are structural and functional
characteristics of the left atrium according to transthoracic
echocardiography (diameter, volume index (LAVI), ejection frac-
tion (LAEF)) [72], as well as serum concentration of natriuretic
peptides, especially NT-proBNP [ 73—75]. It is advisable to use
these markers to select patients for prolonged monitoring.

In a recent retrospective study, it was shown that the admin-
istration of OAC in a subgroup of patients with abnormal markers
of coagulation and hemostasis or a pronounced increase in the
left atrium (left atrial volume index [40 cm / m?) is associated with
a decrease in the frequency of recurrent stroke compared with
antiplatelet therapy — 3% versus 14 % during the year without
increasing the risk of intracranial hemorrhage [76].

Currently, the ARCADIA (The AtRial Cardiopathy and
Antithrombotic Drugs In prevention After cryptogenic stroke
randomized trial) study is evaluating the hypothesis that apixa-
ban is superior to acetylsalicylic acid in the prevention of recur-
rent stroke in patients with ESUS and atrial cardiopathy estab-
lished in the presence of |1 of the following markers: terminal P-
wave index in lead V1 on ECG >5000 mV ¢ ms, serum NT-
proBNP level > 250 pg / ml and LA diameter index | 3 cm / m?
by echocardiography [77].

Conclusion. Anticoagulant therapy is an effective and safe
method of secondary prevention of CES, especially when using
DOAC. Early initiation of anticoagulant therapy is a priority, but
the timing should be determined individually, taking into
account the size of the infarction and the presence of HT.
Anticoagulant therapy remains highly effective and safe in vari-
ous clinical situations that a neurologist of the vascular depart-
ment may encounter — an elderly patient, undergoing reperfu-
sion therapy, the presence of CMA, CMB, a history of hemor-
rhagic stroke, as well as functional limitations. In patients with
embolic cryptogenic stroke in the presence of markers of atrial
cardiopathy, prolonged ECG monitoring is advisable in order to
detect latent AF and timely prescribe OAC. Any specialist pre-
scribing a OAC should strengthen the patient's adherence to this
type of secondary prevention.

Nevrologiya, neiropsikhiatriya, psikhosomatika = Neurology, Neuropsychiatry, Psychosomatics. 2021;13(5):4—13 5



LECTURE

1. Seiffge DJ, Werring DJ, Paciaroni M,
et al. Timing of anticoagulation after recent
ischaemic stroke in patients with atrial
fibrillation. Lancet Neurol. 2019
Jan;18(1):117-26. doi: 10.1016/S1474-
4422(18)30356-9

2. Hart RG, Coull BM, Hart D. Early recur-
rent embolism associated with nonvalvular atrial
fibrillation: a retrospective study. Stroke. 1983
Sep-Oct;14(5):688-93.

doi: 10.1161/01.str.14.5.688

3. Paciaroni M, Agnelli G, Falocci N, et al.
Early Recurrence and Cerebral Bleeding

in Patients with Acute Ischemic Stroke

and Atrial Fibrillation: Effect of
Anticoagulation and Its Timing: The RAF
Study. Stroke. 2015 Aug;46(8):2175-82.

doi: 10.1161/STROKEAHA.115.008891

4. Paciaroni M, Agnelli G, Falocci N, et al.
Prognostic value of trans-thoracic echocardiog-
raphy in patients with acute stroke and atrial
fibrillation: findings from the RAF study.

J Neurol. 2016 Feb;263(2):231-7.

doi: 10.1007/s00415-015-7957-3

5. Kleindorfer DO, Towfighi A, Chaturvedi S,
et al. 2021 Guideline for the Prevention

of Stroke in Patients With Stroke and Transient
Ischemic Attack: A Guideline From the
American Heart Association/American Stroke
Association. Stroke. 2021 Jul;52(7):e364-¢467.
doi: 10.1161/STR.0000000000000375

6. Ntaios G, Papavasileiou V, Diener HC,

et al. Nonvitamin-K-antagonist oral anticoagu-
lants versus warfarin in patients with atrial fib-
rillation and previous stroke or transient
ischemic attack: An updated systematic review
and meta-analysis of randomized controlled tri-
als. Int J Stroke. 2017 Aug;12(6):589-96.

doi: 10.1177/1747493017700663. Epub 2017
Mar 15.

7. Hindricks G, Potpara T, Dagres N, et al;
ESC Scientific Document Group. 2020 ESC
Guidelines for the diagnosis and management
of atrial fibrillation developed in collaboration
with the European Association for Cardio-
Thoracic Surgery (EACTS): The Task Force for
the diagnosis and management of atrial fibrilla-
tion of the European Society of Cardiology
(ESC) Developed with the special contribution
of the European Heart Rhythm Association
(EHRA) of the ESC. Eur Heart J. 2021 Feb
1;42(5):373-498. doi: 10.1093/eurheartj/ehaa612

8. Klijn CJ, Paciaroni M, Berge E, et al.
Antithrombotic treatment for secondary pre-
vention of stroke and other thromboembolic
events in patients with stroke or transient
ischemic attack and non-valvular atrial fibrilla-
tion: A European Stroke Organisation guide-
line. Eur Stroke J. 2019 Sep;4(3):198-223.

doi: 10.1177/2396987319841187

9. Ruff CT, Giugliano RP, Braunwald E, et al.
Comparison of the efficacy and safety of new
oral anticoagulants with warfarin in patients
with atrial fibrillation: a meta-analysis of ran-

domised trials. Lancet. 2014 Mar
15;383(9921):955-62. doi: 10.1016/S0140-
6736(13)62343-0

10. Granger CB, Alexander JH, McMurray JJ,
et al; ARISTOTLE Committees and Investigators.
Apixaban versus warfarin in patients with atrial
fibrillation. N Engl J Med. 2011 Sep 15;
365(11):981-92. doi: 10.1056/NEJMoal107039

11. IMapdenos BA, Bepourikas CB. Bropuu-
Has npoduIakTUKa UHCYJIbTa Tpu HUOPUILIS -
LU TIPEACEepANI, TPUMEHEHME anlMKcabaHa
(uccnenoBanust ARISTOTLE, AVERROES).
Heeponoeus, neiiponcuxuampus, ncuxocomamu-
ka. 2014;6(2S):7-14. doi: 10.14412/2074-2711-
2014-2S-7-14

[Parfenov VA, Verbitskaya SV. Secondary pre-
vention of stroke in atrial fibrillation, use of
apixaban: ARISTOTLE, AVERROES studies.
Nevrologiya, neyropsikhiatriya, psikhosomatika =
Neurology, Neuropsychiatry, Psychosomatics.
2014;(2S):7-14. doi: 10.14412/2074-2711-2014-
2S-7-14 (In Russ.)].

12. Rutherford OW, Jonasson C, Ghanima W,
et al. Comparison of dabigatran, rivaroxaban,
and apixaban for effectiveness and safety in atri-
al fibrillation: a nationwide cohort study. Eur
Heart J Cardiovasc Pharmacother. 2020 Apr
1;6(2):75-85. doi: 10.1093/ehjcvp/pvz086

13. Coleman CI, Peacock WF, Bunz TJ,
Alberts MJ. Effectiveness and Safety of
Apixaban, Dabigatran, and Rivaroxaban Versus
Warfarin in Patients With Nonvalvular Atrial
Fibrillation and Previous Stroke or Transient
Ischemic Attack. Stroke. 2017 Aug;48(8):2142-
9. doi: 10.1161/STROKEAHA.117.017474

14. Diener HC, Hankey GJ, Easton JD, et al.
Non-vitamin K oral anticoagulants for second-
ary stroke prevention in patients with atrial fib-
rillation. Eur Heart J Suppl. 2020 Sep
15;22(Suppl 1):113-121. doi: 10.1093 /eur-
heartj/suaal04

15. Proietti M, Romanazzi I, Romiti GF, et al.
Real-World Use of Apixaban for Stroke
Prevention in Atrial Fibrillation: A Systematic
Review and Meta-Analysis. Stroke. 2018
Jan;49(1):98-106. doi: 10.1161/STROKEA-
HA.117.018395

16. 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. doi: 10.1093/europace/euw295

17. Eun MY, Kim JY, Hwang YH, et al.
Initiation of Guideline-Matched Oral
Anticoagulant in Atrial Fibrillation-Related
Stroke. J Stroke. 2021 Jan;23(1):113-23.
doi: 10.5853/j0s.2020.03440

18. Warner JJ, Harrington RA, Sacco RL,
Elkind MSV. Guidelines for the Early
Management of Patients With Acute Ischemic
Stroke: 2019 Update to the 2018 Guidelines for
the Early Management of Acute Ischemic
Stroke. Stroke. 2019 Dec;50(12):3331-2.

doi: 10.1161/STROKEAHA.119.027708

19. Steffel J, Collins R, Antz M, et al. 2021
European Heart Rhythm Association Practical
Guide on the Use of Non-Vitamin K
Antagonist Oral Anticoagulants in Patients
with Atrial Fibrillation. Europace. 2021 Apr
25:euab065. doi: 10.1093 /europace/euab065

20. Seiffge DJ, Traenka C, Polymeris A, et al.
Early start of DOAC after ischemic stroke: Risk
of intracranial hemorrhage and recurrent
events. Neurology. 2016 Nov 1;87(18):1856-62.
doi: 10.1212/WNL.0000000000003283

21. Arihiro S, Todo K, Koga M, et al;
SAMURALI Study Investigators. Three-month
risk-benefit profile of anticoagulation after
stroke with atrial fibrillation: The SAMURAI —
Nonvalvular Atrial Fibrillation (NVAF) study.
Int J Stroke. 2016 Jul;11(5):565-74.

doi: 10.1177/1747493016632239

22. Paciaroni M, Agnelli G, Falocci N, et al.
Early Recurrence and Major Bleeding in
Patients With Acute Ischemic Stroke and Atrial
Fibrillation Treated With Non-Vitamin-K Oral
Anticoagulants (RAF-NOACs) Study. J Am
Heart Assoc. 2017 Nov 29;6(12):¢007034.

doi: 10.1161/JAHA.117.007034

23. Wilson D, Ambler G, Banerjee G, et al;
Clinical relevance of Microbleeds in Stroke
(CROMIS-2) collaborators. Early versus late
anticoagulation for ischaemic stroke associated
with atrial fibrillation: multicentre cohort study.
J Neurol Neurosurg Psychiatry. 2019 Mar;
90(3):320-5. doi: 10.1136/jnnp-2018-318890

24. Yaghi S, Trivedi T, Henninger N, et al.
Anticoagulation Timing in Cardioembolic
Stroke and Recurrent Event Risk. Ann Neurol.
2020 Oct;88(4):807-16. doi: 10.1002/ana.25844

25. Abdul-Rahim AH, Fulton RL, Frank B,

et al; VISTA collaborators. Association of
improved outcome in acute ischaemic stroke
patients with atrial fibrillation who receive early
antithrombotic therapy: analysis from VISTA.
Eur J Neurol. 2015 Jul;22(7):1048-55.

doi: 10.1111/ene.12577

26. Yoshimura S, Uchida K, Sakai N, et al.
Safety of Early Administration of Apixaban on
Clinical Outcomes in Patients with Acute Large
Vessel Occlusion. Transl Stroke Res. 2021
Apr;12(2):266-74. doi: 10.1007/s12975-020-
00839-4

27. Alrohimi A, Buck B, Jickling G, et al.
Early apixaban therapy after ischemic stroke

in patients with atrial fibrillation. J Neurol. 2021
May;268(5):1837-46. doi: 10.1007/s00415-020-
10335-2

28. Hong KS, Kwon SU, Lee SH, et al; Phase 2
Exploratory Clinical Study to Assess the Effects
of Xarelto (Rivaroxaban) Versus Warfarin on
Ischemia, Bleeding, and Hospital Stay in Acute
Cerebral Infarction Patients With Non-valvular
Atrial Fibrillation (Triple AXEL) Study Group.
Rivaroxaban vs Warfarin Sodium in the Ultra-
Early Period After Atrial Fibrillation-Related
Mild Ischemic Stroke: A Randomized Clinical
Trial. JAMA Neurol. 2017 Oct 1;74(10):1206-15.

6 Nevrologiya, neiropsikhiatriya, psikhosomatika = Neurology, Neuropsychiatry, Psychosomatics. 2021;13(5):4—13



doi: 10.1001/jamaneurol.2017.2161

29. Butcher KS, Ng K, Sheridan P, et al.
Dabigatran Treatment of Acute
Noncardioembolic Ischemic Stroke. Stroke.
2020 Apr;51(4):1190-8.

doi: 10.1161/STROKEAHA.119.027569

30. Labovitz AJ, Rose DZ, Fradley MG, et al;
AREST Investigators. Early Apixaban Use
Following Stroke in Patients with Atrial
Fibrillation: Results of the AREST Trial. Stroke.
2021 Apr;52(4):1164-71.

doi: 10.1161/STROKEAHA.120.030042

31. Mac Grory B, Flood S, Schrag M, et al.
Anticoagulation Resumption After Stroke from
Atrial Fibrillation. Curr Atheroscler Rep. 2019
May 20;21(8):29. doi: 10.1007/511883-019-0790-x

32. Vannucchi V, Moroni F, Grifoni E, et al.
Management of oral anticoagulation in very old
patients with non valvular atrial fibrillation
related acute ischemic stroke. J Thromb
Thrombolysis. 2020 Jan;49(1):86-93.

doi: 10.1007/s11239-019-01972-0

33. Giustozzi M, Acciarresi M, Agnelli G, et al.
Safety of Anticoagulation in Patients Treated
With Urgent Reperfusion for Ischemic Stroke
Related to Atrial Fibrillation. Stroke. 2020
Aug;51(8):2347-54. doi: 10.1161/STROKEA-
HA.120.030143

34. Yaghi S, Willey JZ, Cucchiara B, et al;
American Heart Association Stroke Council;
Council on Cardiovascular and Stroke Nursing;
Council on Clinical Cardiology; and Council
on Quality of Care and Outcomes Research.
Treatment and Outcome of Hemorrhagic
Transformation After Intravenous Alteplase in
Acute Ischemic Stroke: A Scientific Statement
for Healthcare Professionals From the
American Heart Association/American

Stroke Association. Stroke. 2017 Dec;48(12):
e343-e361. doi: 10.1161/STR.0000000000000152

35. Jaillard A, Cornu C, Durieux A, et al.
Hemorrhagic transformation in acute ischemic
stroke. The MAST-E study. MAST-E Group.
Stroke. 1999 Jul;30(7):1326-32.

doi: 10.1161/01.str.30.7.1326

36. Jensen M, Schlemm E, Cheng B, et al.
Clinical Characteristics and Outcome

of Patients With Hemorrhagic Transformation
After Intravenous Thrombolysis in the
WAKE-UP Trial. Front Neurol. 2020 Aug 28;
11:957. doi: 10.3389/fneur.2020.00957

37. Muscari A, Faccioli L, Lega MV, et al.
Predicting hemorrhagic transformation

and its timing from maximum cerebral lesion
diameter in nonlacunar ischemic strokes. Brain
Behav. 2020 Jan;10(1):e01497.

doi: 10.1002/brb3.1497

38. Paciaroni M, Agnelli G, Corea F, et al.
Early hemorrhagic transformation of brain
infarction: rate, predictive factors, and influ-
ence on clinical outcome: results of a prospec-
tive multicenter study. Stroke. 2008
Aug;39(8):2249-56. doi: 10.1161/STROKEA-
HA.107.510321

39. Paciaroni M, Bandini F, Agnelli G, et al.
Hemorrhagic Transformation in Patients

With Acute Ischemic Stroke and Atrial
Fibrillation: Time to Initiation of Oral
Anticoagulant Therapy and Outcomes. J Am
Heart Assoc. 2018 Nov 20;7(22):¢010133.
doi: 10.1161/JAHA.118.010133

40. Banerjee A, Benedetto V, Gichuru P, et al.
Adherence and persistence to direct oral antico-
agulants in atrial fibrillation: a population-based
study. Heart. 2020 Jan;106(2):119-26.

doi: 10.1136/heartjnl-2019-315307

41. Ozaki AF, Choi AS, Le QT, et al. Real-
World Adherence and Persistence to Direct Oral
Anticoagulants in Patients With Atrial
Fibrillation: A Systematic Review and Meta-
Analysis. Circ Cardiovasc Qual Outcomes. 2020
Mar;13(3):¢005969. doi: 10.1161/CIRCOUT-
COMES.119.005969

42. Mainbourg S, Cucherat M, Provencher S,
et al; META-EMBOL group. Twice- or Once-
Daily Dosing of Direct Oral Anticoagulants,

a systematic review and meta-analysis. Thromb
Res. 2021 Jan;197:24-32. doi: 10.1016/j.throm-
res.2020.10.011

43. Meya L, Polymeris AA, Schaedelin S, et al.
Oral Anticoagulants in Atrial Fibrillation
Patients With Recent Stroke Who Are
Dependent on the Daily Help of Others. Stroke.
2021 Jul 27:STROKEAHA120033862.

doi: 10.1161/STROKEAHA.120.033862

44. Chen LY, Leening MJ, Norby FL, et al.
Carotid Intima-Media Thickness and Arterial
Stiffness and the Risk of Atrial Fibrillation: The
Atherosclerosis Risk in Communities (ARIC)
Study, Multi-Ethnic Study of Atherosclerosis
(MESA), and the Rotterdam Study. J Am Heart
Assoc. 2016 May 20;5(5):¢002907.

doi: 10.1161/JAHA.115.002907

45. Wang Z, Korantzopoulos P, Liu T.

Carotid Atherosclerosis in Patients with Atrial
Fibrillation. Curr Atheroscler Rep. 2019 Nov
29;21(12):55. doi: 10.1007/s11883-019-0808-4.
Erratum in: Curr Atheroscler Rep. 2019 Dec
10;22(1):1.

46. Katsi V, Georgiopoulos G, Skafida A, et al.
Noncardioembolic Stroke in Patients

with Atrial Fibrillation. Angiology. 2019
Apr;70(4):299-304.

doi: 10.1177/0003319718791711

47. Aboyans V, Bauersachs R, Mazzolai L, et al.
Antithrombotic therapies in aortic and periph-
eral arterial diseases in 2021: a consensus docu-
ment from the ESC working group on aorta and
peripheral vascular diseases, the ESC working
group on thrombosis, and the ESC working
group on cardiovascular pharmacotherapy. Eur
Heart J. 2021 Jul 19:ehab390. doi: 10.1093/eur-
heartj/ehab390

48. Kynemr AA, [Ipo6axa BE, Illectakos BB.
LlepebpasibHast 00JIe3Hb MEJIKUX COCYIOB:
Ki1accuUKalus, KIMHUYECKUE TIPOSIBIICHUS,
JIMarHOCTHKA U OCOOEHHOCTH JieueHus. Heapo-
02U, HeLPONCUXUAMPUS, NCUXOCOMAMUKA.
2019;11(3S):4-17. doi: 10.14412/2074-2711-
2019-35-4-17

[Kulesh AA, Drobakha VE, Shestakov VV.
Cerebral small vessel disease: classification,
clinical manifestations, diagnosis, and features

LECTURE

of treatment. Nevrologiya, neiropsikhiatriya,
psikhosomatika = Neurology, Neuropsychiatry,
Psychosomatics. 2019;11(3S):4-17.

doi: 10.14412/2074-2711-2019-3S-4-17

(In Russ.)].

49. Kynenr AA, [Ipo6axa BE, LllectakoB BB.
LlepeOpanbHas criopanuieckas HeaMUIOUTHAS
MUKDPOAHTUOIIATHS: TATOTeHE3, TMarHOCTHKA
U1 OCOOEHHOCTH JieueOHOU TakTUKU. Hespoao-
2ust, HelipoONCUXUampus, NCUXOCOMAmuKda.
2018;10(4):13-22. doi: 10.14412/2074-2711-
2018-4-13-22

[Kulesh AA, Drobakha VE, Shestakov VV.
Sporadic cerebral non-amyloid microangiopa-
thy: pathogenesis, diagnosis, and features of
treatment policy. Nevrologiya, neiropsikhiatriya,
psikhosomatika = Neurology, Neuropsychiatry,
Psychosomatics. 2018;10(4):13-22.

doi: 10.14412/2074-2711-2018-4-13-22

(In Russ.)].

50. Wardlaw JM, Smith C, Dichgans M. Small
vessel disease: mechanisms and clinical implica-
tions. Lancet Neurol. 2019;18(7):684-96.

doi: 10.1016/S1474-4422(19)30079-1

51. Kynemr AA, Jipo6axa BE, IllectakoB BB.
Temopparuueckue nposiBjieHUsI LiepedpabHOMI
aMWJIOUIHOM aHTMONaTUM — OT MaToreHe3a
K KJIMHUYeCKOMY 3HaueHu1o. Hesponoeus,
Helponcuxuampus, NCUX0COMamuKa.
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.

doi: 10.14412/2074-2711-2018-3-4-11

(In Russ.)].

52. Januenko MO, Kynemr AA, /Ipo6axa BE
u ap. Cunnpom CADASIL: nuddeperimans-
Hasl IMarHOCTHKA C PACCESTHHBIM CKIICPO30M.
KypHan neeponoeuu u ncuxuampuu

um. C.C. Kopcarosa. 2019;119(10-2):128-36.
doi: 10.17116/jnevro201911910128
[Danchenko I'Yu, Kulesh AA, Drobakha VE,
et al. CADASIL syndrome: differential diagno-
sis with multiple sclerosis. Zhurnal Nevrologii

i Psikhiatrii imeni S.S. Korsakova. 2019;119(10-
2):128-36. doi: 10.17116/jnevro201911910128
(In Russ.)].

53. Kynewr AA, CoipomsitHukoBa JIN. Tepanust
OpaTbHBIMU aHTUKOATYJISTHTAMK Y MAllUeHTOB
ocjie BHyTPUMO3TOBOTO KPOBOU3IHSIHUSI.
Hesponoeus, Heliponcuxuampus, NCUXOCOMamMu-
xa. 2020;12(3):4-10. doi: 10.14412/2074-2711-
2020-3-4-10

[Kulesh AA, Syromyatnikova LI. Oral anticoag-
ulant therapy in patients after intracerebral
hemorrhage. Nevrologiya, neiropsikhiatriya,
psikhosomatika = Neurology, Neuropsychiatry,
Psychosomatics. 2020;12(3):4-10.

doi: 10.14412/2074-2711-2020-3-4-10

(In Russ.)].

54. Wardlaw JM, Smith EE, Biessels GJ, et al.
Neuroimaging standards for research into small
vessel disease and its contribution to ageing and
neurodegeneration: a united approach. Lancet
Neurol. 2013;12:822-38. doi: 10.1016/S1474-

Nevrologiya, neiropsikhiatriya, psikhosomatika = Neurology, Neuropsychiatry, Psychosomatics. 2021;13(5):4—13 7



LECTURE

4422(13)70124-8

55. Petrault M, Casolla B, Ouk T, et al.
Cerebral microbleeds: Beyond the macroscope.
Int J Stroke. 2019 Jul;14(5):468-75.

doi: 10.1177/1747493019830594. Epub 2019
Feb 12.

56. Graff-Radford J, Lesnick T, Rabinstein AA,
et al. Cerebral microbleed incidence,
relationship to amyloid burden: The Mayo
Clinic Study of Aging. Neurology. 2020 Jan
14;94(2):e190-¢199.

doi: 10.1212/WNL.0000000000008735

57. 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 multicentre
observational cohort study. Lancet Neurol.
2018;17:539-47. doi: 10.1016/S1474-
4422(18)30145-5

58. Marti-Fabregas J, Medrano-Martorell S,
Merino E, et al; HERO Study Investigators.
MRI predicts intracranial hemorrhage in
patients who receive longterm oral anticoagula-
tion. Neurology. 2019;92:¢2432-¢2443.

doi: 10.1212/WNL.0000000000007532

59. Wilson D, Ambler G, Lee KJ, et al;
Microbleeds International Collaborative
Network. Cerebral microbleeds and stroke risk
after ischaemic stroke or transient ischaemic
attack: a pooled analysis of individual patient
data from cohort studies. Lancet Neurol. 2019
Jul;18(7):653-65. doi: 10.1016/S1474-
4422(19)30197-8

60. Casolla B, Cordonnier C. Intracerebral
haemorrhage, microbleeds and antithrombotic
drugs. Rev Neurol (Paris). 2021 Jan-Feb;177(1-
2):11-22. doi: 10.1016/j.neurol.2020.05.008

61. Best JG, Ambler G, Wilson D, et al;
Microbleeds International Collaborative
Network. Development of imaging-based risk
scores for prediction of intracranial haemor-
rhage and ischaemic stroke in patients taking
antithrombotic therapy after ischaemic stroke
or transient ischaemic attack: a pooled analysis
of individual patient data from cohort studies.
Lancet Neurol. 2021 Apr;20(4):294-303.

doi: 10.1016/S1474-4422(21)00024-7

62. Tsai CT, Liao JN, Chiang CE, et al.
Association of Ischemic Stroke, Major
Bleeding, and Other Adverse Events With

Received/Reviewed/Accepted
15.06.2021/16.08.2021/19.08.2021

Conflict of Interest Statement

Warfarin Use vs Non-vitamin K Antagonist
Oral Anticoagulant Use in Patients With Atrial
Fibrillation With a History of Intracranial
Hemorrhage. JAMA Netw Open. 2020 Jun
1;3(6):€206424. doi: 10.1001/jamanet-
workopen.2020.6424

63. Guo Z, Ding X, Ye Z, et al. Non-vitamin K
antagonist oral anticoagulants versus vitamin K
antagonists in atrial fibrillation patients with
previous stroke or intracranial hemorrhage:

A systematic review and meta-analysis of obser-
vational studies. Clin Cardiol. 2021
Jul;44(7):917-24. doi: 10.1002/clc.23647

64. Ntaios G. Embolic Stroke of Undetermined
Source: JACC Review Topic of the Week. J Am
Coll Cardiol. 2020 Jan 28;75(3):333-40.

doi: 10.1016/j.jacc.2019.11.024

65. Tsivgoulis G, Katsanos AH, Kéhrmann M,
et al. Duration of Implantable Cardiac
Monitoring and Detection of Atrial Fibrillation
in Ischemic Stroke Patients: A Systematic
Review and Meta-Analysis. J Stroke. 2019
Sep;21(3):302-11.

doi: 10.5853/j0s.2019.01067

66. Grond M, Jauss M, Hamann G, et al.
Improved detection of silent atrial fibrillation
using 72-hour Holter ECG in patients with
ischemic stroke: a prospective multicenter
cohort study. Stroke. 2013 Dec;44(12):3357-64.
doi: 10.1161/STROKEAHA.113.001884

67. Rubio Campal JM, Garcia Torres MA,
Sanchez Borque P, et al. Detecting Atrial
Fibrillation in Patients With an Embolic Stroke
of Undetermined Source (from the DAF-ESUS
registry). Am J Cardiol. 2020 Feb 1;125(3):409-
14. doi: 10.1016/j.amjcard.2019.10.050

68. Kitsiou A, Rogalewski A, Kalyani M, et al.
Atrial Fibrillation in Patients with Embolic
Stroke of Undetermined Source during 3 Years
of Prolonged Monitoring with an Implantable
Loop Recorder. Thromb Haemost. 2021
Jun;121(6):826-33. doi: 10.1055/a-1346-2899
69. Elkind MSV. Atrial Cardiopathy and Stroke
Prevention. Curr Cardiol Rep. 2018 Sep
12;20(11):103. doi: 10.1007/s11886-018-1053-0
70. Schnabel RB, Haeusler KG, Healey JS,

et al. Searching for Atrial Fibrillation
Poststroke: A White Paper of the AF-SCREEN
International Collaboration. Circulation. 2019
Nov 26;140(22):1834-50. doi: 10.1161/CIRCU-
LATIONAHA.119.040267

71. Poli S, Diedler J, Hértig F, et al. Insertable

cardiac monitors after cryptogenic stroke —

a risk factor based approach to enhance the
detection rate for paroxysmal atrial fibrillation.
Eur J Neurol. 2016 Feb;23(2):375-81.

doi: 10.1111/ene.12843

72. Markus A, Valerie S, Mira K. Promising
Biomarker Candidates for Cardioembolic
Stroke Etiology. A Brief Narrative Review
and Current Opinion. Front Neurol.

2021 Feb 25;12:624930.

doi: 10.3389/fneur.2021.624930

73. Wasser K, Weber-Krtiger M, Groschel S,

et al. Brain Natriuretic Peptide and Discovery
of Atrial Fibrillation After Stroke: A Subanalysis
of the Find-AFRANDOMISED Trial. Stroke.
2020 Feb;51(2):395-401.

doi: 10.1161/STROKEAHA.119.026496

74. Zhang K, Kamtchum-Tatuene J, Li M,
Jickling GC. Cardiac natriuretic peptides

for diagnosis of covert atrial fibrillation after
acute ischaemic stroke: a meta-analysis of diag-
nostic accuracy studies. Stroke Vasc Neurol.
2021 Mar;6(1):128-32. doi: 10.1136/svn-2020-
000440

75. MexpsikoB CA, Kyneur AA, CbIpOMSTHU-
koBa JIN, Cobsitnun KB. Buomapkeps npes-
CepAHOI KapIuoNaThH y MallMeHTOB ¢ pa3HbI-
MU TIATOTEHETUYECKUMHY TTOATUITIAMU UTIIEMU-
4ecKoTo WHCyNbTa. Hegponoeus, neiiponcuxuam-
pus, ncuxocomamurxa. 2020;12(6):33-41.

doi: 10.14412/2074-2711-2020-6-33-41
[Mekhryakov SA, Kulesh AA,

Syromyatnikova LI, Sobyanin KV. Biomarkers
of atrial cardiopathy in patients with different
pathogenetic subtypes of ischemic stroke.
Nevrologiya, neiropsikhiatriya, psikhosomatika =
Neurology, Neuropsychiatry, Psychosomatics.
2020;12(6):33-41. doi: 10.14412/2074-2711-
2020-6-33-41 (In Russ.)].

76. Patel K, Mikhael E, Liu M, et al.
Anticoagulation Therapy Reduces Recurrent
Stroke in Embolic Stroke of Undetermined
Source Patients With Elevated Coagulation
Markers or Severe Left Atrial Enlargement.
Front Neurol. 2021 Jun 7;12:695378.

doi: 10.3389/fneur.2021.695378

77. Kamel H, Longstreth WT Jr, Tirschwell DL,
et al. The AtRial Cardiopathy

and Antithrombotic Drugs In prevention

After cryptogenic stroke randomized trial:
Rationale and methods. Int J Stroke. 2019
Feb;14(2):207-14.

doi: 10.1177/1747493018799981

Publication of this article has been supported by Pfizer. The article expresses the position of the author, which may differ from that
of Pfizer. The author are solely responsible for submitting the final version of the manuscript for publication. The author has participat-
ed in developing the concept of the article and in writing the manuscript. The final version of the manuscript has been approved by the

author.

Kulesh A.A. https://orcid.org/0000-0001-6061-8118

8 Nevrologiya, neiropsikhiatriya, psikhosomatika = Neurology, Neuropsychiatry, Psychosomatics. 2021;13(5):4—13



