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Background. Every fifth ischemic stroke is caused by a patient’s history of atrial fibrillation. Nowadays, direct and indirect
oral anticoagulants are widely used to prevent thromboembolic complications in patients with atrial fibrillation. However,
despite the prescription of this group of drugs, every year 1-2% of patients with atrial fibrillation have an ischemic stroke.
In this situation, a number of questions take rise: if it is possible to carry out thrombolytic therapy in the patients who have
been taking anticoagulants; if it is worth resuming anticoagulant therapy after a stroke; when exactly this should be done;
and what drugs should be used to prevent another stroke.

The aim of this review was to summarize the available clinical guidelines and research results on the study of the anticoagu-
lant therapy characteristics in patients with atrial fibrillation after an ischemic stroke.

Materials and methods. For this review, the information presented in the scientific literature from open and available sourc-
es, has been used. The information had been placed in the following electronic databases: PubMed, Scopus, Web of Sci-
ence Core Collection, Cochrane Library, ClinicalTrials.gov; Elibrary, Cyberleninka, Google Academy. The covering period was
1997-2020.

The search queries were: “ischemic stroke + atrial fibrillation + anticoagulants”; “ischemic stroke + atrial fibrillation + direct
oral coagulants” and “atrial fibrillation + ischemic stroke + warfarin” in both Russian and English equivalents.

Results and conclusion. Currently, the problem of the use of anticoagulants for the prevention of recurrent thromboembolic
complications in patients with AF in the acute period of a stroke, is studied insufficiently. The difficulties are caused by the
delivery of TLT in the patients who have been taking DOACs, first of all, due to the impossibility of an accurate assessment of
the hemostasis state because of the unavailability of routine specific tests; and second, as a result of the lack of registered
antidotes for most drugs, and their high costs. Besides, there are no RCTs dedicated to the study of the optimal time for the
resumption or initiation of anticoagulant therapy in the acute period of an IS, and the optimal drugs for this group of patients.
Most of the existing recommendations on these aspects, are based on the consensus of experts, and this fact indicates the
need for further research in the area under review.
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Abbreviations: PTT — partial thromboplastin time; Cl — confidence interval; IS — ischaemic stroke; INR — international normal-
ized ratio; RR — risk ratio; DOAC — direct oral anticoagulant; RCT — randomized clinical trial; TT — thrombin time; TIA — transi-
tory ischaemic attack; TLT — thrombolytic therapy; AF — atrial fibrillation; ECT — ecarin clotting time.
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BBepeHue. Kaxabli NATbIA ULWEMUYECKUIA MHCYNBT 0OYCNOBEH HAANYMEM Y NaLlMeHTa B aHaMHe3e dubpuanauum npeacep-
avi. [ina npefoTBpalleHna TPoMb60IMBOINYECKUX OC/IOKHEHMI Y NALUUEHTOB ¢ GUbpuUnnaumel npeacepamnin B HacTosLee
BPEMA LUMPOKO NPUMEHAIOTCA NPAMbIE U HenpAMble NepopasbHble aHTUKOArynAaHTbl. O4HAKO, HECMOTPA Ha Ha3HayeHue
[aHHOW rpynnbl NPenapaTos, exeroaHo y 1-2% nauneHToB ¢ ubpunnaumel npeacepamii BOSHMKAET UWEMUYECKUI UH-
CynbT. B AaHHOW CUTYaLLMM BCTAET PAA, BONPOCOB: BO3MOXKHO /M NPOBEAEHNE TPOMBOAUTUYECKON Tepanun y 6oNbHbIX, MpU-
HUMaBLUMX aHTUKOAryNAHTbI, CTOUT 1M BO30OHOBAATL AaHTUKOATYIAHTHYIO TEPANMIO NOC/Ie NMepeHeceHHOro MHCybTa, Koraa
MMEHHO 3TO HY}HO AeNaTb U KaKue npenapaTtbl A41A 3TOro MCNo/b30BaTh.

Llensb. Lienbio HanncaHua gaHHoro o63opa 6bi10 pe3toMUpPoBaTb UMEIOLLMECH KIMHUYECKME PEKOMEHAAUNM U pe3ybTaTbl
NCCNef0BaHUM, NMOCBALLEHHbIE M3YYEHNIO OCODEHHOCTEN aHTUKOAryIAHTHON Tepanuu y NauMeHToB ¢ pubpunnaumei npea-
cepauni, nepeHecnx NeMmnYecknin MHCYNbT.

Marepuanbl u metoapl. [1ns 0630pa MCNONb30BANN CBEAEHWUA HAYYHOMN INTEPATYPbl U3 OTKPbITHIX U JOCTYMHbIX UCTOYHUKOB
3a nepunog 1997-2020 rr., pa3MeLLeHHbIX B 31eKTPOHHbIX 6a3ax aaHHbIx: PubMed, Scopus, Web of Science Core Collection,
Cochrane Library, ClinicalTrials.gov; Elibrary, KubepnenuHka, Google-akagemus. MoncKoBble 3aNpocbl — KULLIEMUYECKUI
UHCYNbT+OUBPUNNALMA NPEeacepAUN+aHTUKOArYAAHTbI»; KULLEMUYECKUI WMHCYNbT+OUBbPUANALMA npeacepani+npsamble
OpasibHble KOAryaaHTbI» U «GUOPUANALMA Npeacepann+ULeMUYECKUA MHCYIBT+BapdapuH» Kak B PYCCKOM, Tak M aHIINN-
CKOM 3KBMBANEHTE.

Pe3ynbratbl U 3akntoyeHue. Mpobaema NPUMEHEHUA aHTUKOATYAAHTOB ANA NMPOPUNAKTUKM MOBTOPHbIX TPOMB0OIMbO/U-
YeCKUX OCNOXKHEHUI Yy nauneHToB ¢ Pl B OCTPOM nepuoae UHCYIbTa B HAcToALLee BPeMA M3yYeHa HepocTaToqHo. Crox-
HOCTM BbI3biBaeT nposegeHune T/IT y naumeHTos, npuHumaswmx MNMOAK, B nepsyto oyepeap, U3-3a HEBO3MOXKHOCTU TOYHOM
OLEHKM COCTOAHMA reMocTasa B BUAY HeAOCTYNHOCTU PYTUHHOIO NpoBeaeHna cneumduryeckmx TecTos, BO BTOPYIO ovepesp,
OTCYTCTBUE 3aPErncTpUPOBaHHbIX aHTUAOTOB AN HONbLIMHCTBA NPENapPaTOB U UX BbICOKAsA CTOMMOCTb. TaK¥Ke OTCYTCTBYHOT
PKW, nocBALLeHHble U3y4eHWI0 ONTUMAIbHOTO BPEMEHU A1 BO3OOHOBAEHUA UMW UHULMALMK AHTUKOAryIAHTHON Tepanum B
octpom nepuoae UM v onTumanbHbIX NpenapaTos A48 AAaHHOM Fpynnbl NaunMeHToB. BONbWKUHCTBO CYLLECTBYOLMX PEKOMEH-
Jauuii No 3TUM acnekTam OCHOBaHbl Ha COMIACOBAHHOM MHEHWUW SKCMEPTOB, YTO FOBOPUT O HEOHXOAMMOCTU Aa/NbHEMLLNX
nuccnenoBaHnii B AaHHoM obnacTu.

Kniouesble cnosa: dpnbpunnaumsa npeacepamin, Memnuyeckuii MHCY/bT, OpaibHble aHTUKOAryaAHTbI

Cnucok cokpaweHuit: AYTB — aKTUBMPOBAHHOE YacTMYHOE TpombonaacTMHoBoe Bpems, AU — AoBepuUTebHbIN UHTEPBA,
MU — nwemnyecknin nHeynst, MHO — mexayHapoaHoe HopMasin3oBaHHOe oTHoleHue, OP — oTHocuTeNnbHbIM puck, MOAK
— NpAMble OpabHble aHTUKOraynAHTbI, PKU — paHAOMM3MPOBaHHOE KOHTPOAUPYEMOE UcciefoBaHWe, TB — TpombUHCneLm-
¢durueckoe Bpems, TUA — TpaH3UTOPHaA UWeMMUYECKan aTaka, T/IT — TpombonuTnyeckas Tepanus, I — dubpunnaums npea-

cepanin, 3BC — skapMHOBOE BpeMs CBEPTbIBAHMA.

INTRODUCTION

Atrial fibrillation (AF) is the most common cardiac
arrhythmia with a cardioembolic stroke as the most se-
vere complication. From 20 to 30% of ischemic strokes
(ISs) are associated with AF. IS in patients with AF is char-
acterized by a higher risk of death and more often leads
to disability compared with strokes of another etiology
[1].

As the asymptomatic nature of the course of ar-
rhythmia is rather frequent, in some cases IS is the first
symptom of AF. If AF is detected earlier, anticoagulant
therapy is indicated for all patients with a high risk of
thromboembolic complications.

Currently, doctors have a number of drugs with
proven efficacy in the prevention of a stroke and other
systemic embolisms; they can include direct (dabigatran,
rivaroxaban, apixaban, edoxaban) and indirect (warfa-
rin) oral anticoagulants.

Despite the success achieved in the prevention of
thromboembolic complications of AF, the incidence of IS
in the patients taking anticoagulants, is 1-2% per year
[2]. In such patients, adherence to therapy as well as al-
ternative causes of a stroke, should be assessed.

An effective method of treating an acute IS with-
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in 4.5 hours from the onset of symptoms is systemic
thrombolysis with a recombinant tissue plasminogen ac-
tivator [3]. However, the use of thrombolysis in patients
receiving oral anticoagulant therapy, is difficult due to
the high risk of bleeding. The question of the resumption
timing of anticoagulant therapy after suffering an IS is
also controversial.

THE AIM of this review was to summarize the avail-
able clinical guidelines and research results on the study
of the anticoagulant therapy characteristics in the pa-
tients with atrial fibrillation after an ischemic stroke.

MATERIALS AND METHODS

For the review, the data from scientific literature
from open and available sources over the period of
1997-2020 were used. The information was placed in
the following electronic databases: PubMed, Scopus,
Web of Science Core Collection, Cochrane Library, Clin-
icalTrials.gov; Elibrary, Cyberleninka, Google Academy.
The search queries were: “ischemic stroke + atrial fibril-
lation + anticoagulants”; “ischemic stroke + atrial fibril-
lation + direct oral coagulants” and “atrial fibrillation +
ischemic stroke + warfarin” in both Russian and English
equivalents.
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RESULTS AND DISCUSSION

Systemic thrombolysis

in patients taking anticoagulants

Systemic thrombolysis is contraindicated for the pa-
tients administrated with anticoagulants, on condition
of effective hypocoagulation [4, 5].

Recombinant tissue plasminogen activator can be
administered to the patients taking warfarin, if their in-
ternational normalized ratio (INR) is lower than 1.7.

In this situation, thrombolytic therapy (TLT) did not
lead to a significant increase in the risk of hemorrhagic
complications [6, 7]. However, standard tests such as
INR, activated partial thromboplastin time (APTT), pro-
thrombin time are not suitable for assessing coagula-
tion when using direct oral anticoagulants (DOCs) [8].

Plasma concentrations of dabigatran, causing a sig-
nificant anticoagulant effect, did not lead to significant
changes in prothrombin time and INR. The APTT index
can be altered by the drug, but the relationship between
the plasma concentration of dabigatran and the APTT is
not linear [5].

To assess the effect of dabigatran, the best approach
is to determine the thrombin clotting time (TT) and ecar-
in clotting time (ECT), but the dilute time of thrombin
formation, which gives a quantitative assessment of the
effect of dabigatran-Hemoclot (HyphenBioMed, “Neu-
ville-sur-Oise”, France), is especially highly sensitive to
the action of the drug [9].

Although prothrombin time and APTT may be pro-
longed by direct Xa factor inhibitors (rivaroxaban, apix-
aban, edoxaban), these analyses do not quantify the an-
ticoagulant effects of the drugs. Prothrombin time and
APTT results can also depend on the reagent used, and
must be calibrated in each laboratory to determine the
effect of a particular drug [5]. The concentration of Xa
factor inhibitors in plasma was most reliably reflected by
the chromogenic anti-Xa assay [10, 11].

In real clinical practice, the above data are con-
firmed by the example of the German register RASU-
NOA (Registry of Acute Stroke Under New Oral Antico-
agulants), which included 290 patients receiving DOACs
therapy, who had been hospitalized with a diagnosis
of an acute IS to neurological departments throughout
Germany from 2012 to 2015 [2]. Coagulation indices
were analyzed in patients by conducting nonspecific
(INR, APTT, TT, ECT) and specific (analyses for anti-factor
Xa or hemoclot) tests.

According to the data obtained, about half (56.2%)
of patients receiving dabigatran had a slightly elevat-
ed INR level. In contrast, TT was above the upper limit
in the majority (94%) of patients receiving dabigatran,
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and only in 14% of patients taking factor Xa inhibitors
(rivaroxaban, apixaban). APTT was also more frequently
prolonged with dabigatran (65%) than with rivaroxaban
(32%) and apixaban (13%). A significant number of false
negative results (11-44%) of INR and APTT, were detect-
ed even when the peak levels of DOACs concentration
were exceeded.

Fewer than half of the patients receiving DOACs,
were subjected to specific testing. The drug concentra-
tion levels varied greatly at admission even if similar in-
tervals were observed, from the time of the last intake
(according to patients). In 58% of patients, the concen-
tration of drugs in the blood was within the expected
range. In contrast, in 25% of the test persons, the con-
centration of the drug was below the minimum level. It
is of interest that 17% of patients suffered a stroke even
though their blood anticoagulant levels were above the
peak range.

Based on the tests performed, only 9% of patients
have gone systemic thrombolysis. The number of pa-
tients theoretically suitable for thrombolysis, based on
the coagulation parameters. Hereby, the number of pa-
tients strongly depended on the parameters, the doctors
would decide to use.

For example, if in the group of patients receiving ri-
varoxaban, the decision on TLT were made on the basis
of normal anti-Xa values, then only 12% of the tested pa-
tients would be suitable candidates. Whereas, if doctors’
decisions were based on normal APTT and TT values, the
number of eligible patients would increase to 24%. This
underlines the low sensitivity of nonspecific tests for de-
termining the concentration of rivaroxaban.

It becomes apparent that standard coagulation tests
are not reliable in predicting the actual level of DOACs
in the blood. On the other hand, the possibility of con-
ducting specific tests is not available in all medical insti-
tutions, even in large vascular centers. Thus, the use of
DOACs for the prevention of thromboembolic complica-
tions in AF, is a barrier to TLT in the event of a stroke in
patients.

According to the European Heart Rhythm Associ-
ation’s practical guidelines on the use of DOACs in AF,
thrombolysis cannot be performed within 24 hours after
the last dose of the drug due to its long half-life, which
can also be prolonged in renal failure and in elderly pa-
tients [12]. The assessment of renal function is neces-
sary for all patients receiving DOACs as antithrombotic
therapy, in view of the presence of these drugs in vary-
ing degrees (27-80%) of the renal route excretion. More-
over, to calculate creatinine clearance, it is preferable to
use the Cockcroft-Gault formula, since it was according
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to this formula that renal function was assessed in all
phase Il randomized controlled trials (RCTs) to study the
efficacy and safety of DOACs [13].

In addition to assessing renal function, an assess-
ment of the hemostasis system is required before TLT.
In accordance with the Consensus Document of the In-
terdisciplinary Expert Group on Emergency and Urgent
Care for Patients Receiving DOAC, the determination of
APTT and TT is sufficient for a qualitative assessment of
the residual anticoagulant effect of dabigatran, while
for direct inhibitors of factor Xa, only the chromogenic
method for determination of anti-Xa activity is recom-
mended [14].

Based on the opinion of the experts from the Eu-
ropean Heart Rhythm Association, the use of a recom-
binant tissue plasminogen activator is allowed in the
patients treated with coagulation factor Xa inhibitors, if,
according to the data of specific tests carried out with-
out a significant delay, their concentration is less than 30
ng/ml (when measured later than in 4 hours after drug
administration) [12].

According to the European and Russian clinical guide-
lines for the treatment of AF, systemic thrombolysis is al-
lowed in patients with normal APTT treated with dabiga-
tran if more than 48 hours have passed since the last intake
of the drug (based on the experts’ consensus) [1, 15].

TLT in the patients taking dabigatran, is also allowed
in the presence of a specific inhibitor, idarucizumab [16].
Idarucizumab is a fragment of a human monoclonal an-
tibody that binds to dabigatran with a high affinity that
exceeds the binding capacity of dabigatran to thrombin
by about 300 times [17]. Immediately after the adminis-
tration of the drug, the concentration of unbound dabig-
atran in the plasma decreases by more than 99%, which
is accompanied by a rapid normalization of indicators
reflecting the anticoagulant activity of dabigatran (TB,
APTT, ECT, diluted thrombin time). This effect persists for
at least 24 hours. By itself, idarucizumab does not have
any procoagulant effect.

The largest prospective study investigating the ef-
fectiveness of the drug to neutralize the action of dab-
igatran in patients with bleeding or before an urgent
surgery, is the RE-VERSEAD study, but it did not include
the patients who had been scheduled for thrombolysis
[18]. But there are retrospective studies demonstrating
the efficacy and safety of using idarucizumab in this cat-
egory of patients [19, 20]. In 2018, a systematic review
of a series of TLT cases following a reversal dabigatran
action, was also published [21]. It presents 55 cases of
IS in patients taking dabigatran; a prolongation of APTT
and thrombin time were recorded at their admission.
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Thrombolysis after idarucizumab was successful in
81.9% of cases. Adverse outcomes (deaths/disabilities)
were reported in 10.9% of patients. In Russia, a descrip-
tion of one successful case of using idarucizumab for
reversing the action of dabigatran before thrombolysis,
has been published [22].

Despite the fact that in the official instructions TLT
is not an indication for the prescription of idarucizumab,
the use of the drug in this clinical situation is regulated
by the Protocol of Reperfusion Treatment of Acute Isch-
emic Stroke dated 2019 [16]. According to the instruc-
tions for medical use, the recommended dose of idaru-
cizumab is 5 g (2 vials of 2.5 g). The drug is administered
intravenously in the form of two successive infusions
(2.5 g each) lasting no more than 5-10 minutes each, or
as a bolus.

Since the specific antidote for Xa factor inhibitors,
andexanet alfa, is not registered in the Russian Federa-
tion, thrombolysis is contraindicated in the absence of
the possibility of determining anti-Xa activity.

The use of endovascular thrombectomy up to 7.3
hours after the onset of a stroke in patients with dis-
tal internal carotid artery occlusion or proximal middle
cerebral artery occlusion who had not received antico-
agulants, has been proven [12]. In the recommenda-
tions of the European Stroke Association, endovascular
thrombectomy is mentioned as a first-line therapy in
patients with contraindications to systemic thrombol-
ysis [23]. Although the trials underlying these recom-
mendations, included only a few patients on anticoag-
ulants, a small amount of available data suggests that
endovascular thrombectomy may be safe in these peo-
ple as well [12].

The treatment tactics of a patient taking DOACs in
the acute period of ischemic stroke, is shown in Fig. 1.

Resumption of anticoagulants after

a transient ischemic attack or ischemic stroke

Patients with AF who have had a cardioembolic
stroke, have a higher risk of a recurrent stroke within the
first two weeks than the patients with other etiologies
of ISs, and its frequency varies from 0.1 to 1.3% per day
[24]. On the other hand, the presence of a large isch-
emic focus is a predisposing factor to the development
of hemorrhagic transformation [25]. The CHA,DS,VASc
and HAS-BLED scales, which are widely used to assess
the risks of thromboembolic and hemorrhagic complica-
tions in AF for deciding on the prescription of anticoag-
ulants, are not suitable for use in the acute period of a
stroke [26]. Thus, the problem of prescribing anticoagu-
lants after a previous AF is very hard.
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Stroke with clinically significant
neurological deficit

\ 4

Low DOAC concentration

Presence of direct DOAC antidote

Yes
i No
The last intake of DOAC tablet is more than
48 hrs \
Yes
No Thrombolysis
v

l No

The last intake of DOAC tablet is 24-48 hrs
and normal GFR or the DOAC concentration
level is lower than 30 ng/ml for rivaroksaban,
apixaban, edoxaban (>4 hours after
administration)

l Yes

Thrombolysis for some
patients

v

Yes l

Endovascular
thrombectomy

Thrombolysis for some
patients after antidote
administration

\4

Endovascular thrombectomy

for some patients

Figure 1 — Treatment tactics of a patient taking DOACs in the acute period of ischemic stroke
(adapted by J. Steffeletal, 2018 [12])

Acute ischemic stroke

! l

y \

TIA ) . Moderate .
Minor neurological . . Severe neurological
. ) neurological deficits . )
deficits persist K deficits persist
persist
\ 2 \ 4 v
No clinical Hemorrhagic Hemorrhagic
deterioration or transformation transformation
according to CT / MRI .
ini according to CT / MRI
clinical results within 24 g i /
improvement hours before results within 24 hours
anticoagulant before anticoagulants
treatment is excluded treatment is excluded
\ 4
Consider Consider Consider

anticoagulants
treatment > 1 day
after stroke
initiation

anticoagulants
treatment > 3 days
after stroke
initiation

anticoagulants
treatment 2 6-8
days after stroke
initiation

Consider
anticoagulants
treatment > 12-14
days after stroke
initiation

Figure 2 — Initiation/resumption of anticoagulant therapy after transient ischemic attack/ischemic stroke
(adapted from J. Steffeletal, 2018 [12])
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In the meta-analysis by Paciaroni M. et al. [24],
which included seven RCTs involving 4,624 patients with
an acute cardioembolic stroke, the administration of un-
fractionated and low molecular weight heparin within
48 hours from the onset of stroke, was assessed.

It was shown that the prescription of parenteral an-
ticoagulants within 7-14 days after a stroke contributes
to a slight decrease in the risk of recurrent ISs (relative
risk (RR) 0.68, 95% Cl 0.44-1.06), while there is still a sig-
nificant increase in the likelihood of intracranial hemor-
rhage (RR 2.89, 95% ClI 1.19-7.01).

In 2015, the results of the international prospective
study RAF were published [27]. They included 1037 pa-
tients with AF from 29 stroke departments across Eu-
rope and Asia. The patients who were participating in
the study, were monitored for 90 days after the onset of
ISs on the development of a recurrent stroke or a tran-
sient ischemic attack (TIA), as well as bleeding (both in-
tracranial and extracranial).

All in all, 1029 people were included in the analysis
(8 people were excluded due to the lack of data); 766
of them received anticoagulant therapy: 113 (14.7%)
patients were prescribed low molecular weight heparin,
284 (37.1%) — vitamin K antagonists, 93 (12.1%) took
DOAC, 276 people received low molecular weight hep-
arin followed by switching on to vitamin K antagonists.
Out of 263 patients who did not receive anticoagulants,
231 people took antiplatelet agents, 32 people did not
receive any antithrombotic therapy.

It was established that the patients who had been
receiving only oral anticoagulants, had a significantly
lower risk of bleeding compared with the patients who
had been receiving low molecular weight heparin fol-
lowed by switching on to oral anticoagulants or only low
molecular weight heparin (this regimen was associated
with the highest risk of bleeding). The patients taking
only DOACs, had a low risk of both intracranial bleeding
(2.1%) and recurrent ischemic events (4.3%). In addition,
the study determined the most optimal time for starting
treatment with anticoagulants. It has been shown that
the administration of anticoagulant therapy from the 4"
to the 14th day of the IS development, is both safe and
effective compared to the start of the treatment, before
or after this period.

However, the RAF study had some limitations asso-
ciated with the lack of randomization and, as a result,
the influence on the selection: the patients with a small-
er lesion in the brain and with a more favorable course
of the disease, probably, began to receive anticoagulant
therapy earlier than the patients with severe strokes.
The administration of only low-molecular-weight hepa-

Tom 8, Beinyck 4, 2020

rin in the early post-stroke period, could be also associ-
ated with the development of dysphagia and, probably,
a more severe course of the disease in such patients.

Several prospective observational studies have in-
vestigated the potential risks and benefits of the early
DOACs prescription in patients with ISs associated with
AF. Three studies included patients with a recent car-
dioembolic stroke who were followed up for at least 3
months before clinical outcomes (recurrent ISs and in-
tracranial bleeding) [28—30]. In all three studies, a signif-
icant proportion of patients took DOACs: NOACISP-155
(75%), SAMRUAI-NVAF — 475 (41%), RAF-NOAC — 1127
(100%). Their average age was 76—79 yrs, the severity of
a stroke was assessed using National Institutes of Health
Stroke Scale — NIHSS — and ranged from 3 to 8 points.
The start of taking anticoagulants was on average 5 days
after the acute event. The annual risk of recurrent ISs
was roughly equal in all the studies, and it was 7.7%
in NOACISP, 8.5% in SAMRUAI-NVAF, and 7.8% in RAF-
NOAC. The risk of intracranial bleeding was low in the
NOACISP and SAMRUAI-NVAF studies (1.3% and 1.2%
per year, respectively) while in the RAF-NOAC study it
was 6.4% per year. Most of intracranial bleedings in RAF-
NOAC were associated with a later initiation of anticoag-
ulant therapy.

An early administration of DOACs after a mild
stroke, was studied in two small RCTs. One of the stud-
ies conducted in 14 academic medical centers in South
Korea, included 183 patients. They were prescribed an-
ticoagulant therapy 5 days after suffering cardioembol-
ic ISs (the severity averaged 2 points, according to the
National Institutes of Health Stroke Scale (NIHSS) [31].
The participants were randomized into two groups: the
first group took rivaroxaban 10 mg per day for 5 days,
followed by 15 or 20 mg per day; the second — warfarin
with a target INR of 2.0-3.0. The primary endpoint was
the combination of a new ischemic lesion or a new in-
tracranial hemorrhage as seen by magnetic resonance
tomography in 4 weeks. The rivaroxaban group (n = 95)
and the warfarin group (n = 88) showed no differences in
the primary endpoint (47 [49.5%] vs 48 [54.5%]; RR 0.91;
95% Cl 0.69-1.20) or in its individual components (a new
ischemic lesion: 28 [29.5%)] vs 31 of 87 [35.6%]; RR 0.83;
95% Cl 0.54-1.26; new intracranial hemorrhage: 30
[31.6%] vs 25 of 87 [28.7%], RR 1.10; 95% Cl 0.70-1.71).

In the DATAS Il study, dabigatran was compared with
aspirin in 301 patients with TIAs or minor strokes (up to
9 points on the NIHSS), but without confirmed AF [32].
The medication was started within 72 hours from the
acute event and continued for 30 days. Magnetic reso-
nance tomography was performed before randomiza-
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tion and repeated on day 30. Symptomatic hemorrhagic
transformation was the primary endpoint. The symp-
toms of hemorrhagic transformation did not appear in
any of the groups. Asymptomatic petechial hemorrhag-
ic transformation developed in 11/142 (7.8%) patients
administrated with dabigatran and in 5/142 (3.5%)
patients administrated with aspirin (RR 2.301; 95% ClI,
0.778-6.802). Thus, dabigatran has a risk of hemorrhag-
ic transformation similar to aspirin in an acute non-se-
vere noncardioembolic ISs or TIAs. Although these data
cannot be extrapolated to patients with ISs associated
with AF, the DATAS Il study provides some confidence in
the safety of an early initiation of anticoagulant therapy
in these patients.

Currently, four RCTs are ongoing (ELAN, Switzerland;
TIMING, Sweden; OPTIMAS, UK; START, USA). Up to 9000
people who had suffered ISs associated with AF, were
involved into studies [26]. The study participants are
prescribed DOACs in the acute period of a stroke. The
endpoints in all RCTs are the onset of ischemic or hemor-
rhagic events, three of which also include cardiovascular
or all-cause mortality. The research results are expected
in 2021.

In 2013, the European Heart Rhythm Association
from the European Society of Cardiology, proposed to
use the rule of “1-3-6-12 days”, according to which the
start of taking an anticoagulant depends on the sever-
ity of the stroke [33]. The earliest initiation or resump-
tion of anticoagulant therapy, is recommended for pa-
tients with TIAs — the day after the acute event, and a
mild stroke (NIHSS<8) — 3 days after the acute event; in
the patients with a moderate stroke (NIHSS 8-15) and a
severe stroke (NIHSS>16), it is recommended to refrain
from prescribing anticoagulants after an acute event for
6 and 12 days, respectively.

This strategy for the secondary IS prevention is re-
tained in the subsequent edition of the recommenda-
tions, dated 2016 [34]. A similar approach is reflected in
the Russian clinical guidelines “Diagnosis and treatment
of atrial fibrillation”, dated 2017 [15]. However, both
documents base their recommendations on the consen-
sus opinion of experts, due to the lack of sufficient pro-
spective studies.

In 2019, the recommendations of the European
Stroke Organization for the secondary prevention of a
stroke in patients with AF were published [35]. The au-
thors of the document also point out the need for addi-
tional research to determine the optimal time to start
anticoagulant therapy. In the absence of those, it was
proposed to resume taking anticoagulants 3—4 days after
a mild stroke, 7 days after a moderate stroke, and not
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earlier than 14 days after a severe one. In addition, with-
in 48 hours after an IS before the start of anticoagulant
therapy, it is recommended to prescribe aspirin at the
dosage of 100-300 mg to prevent thromboembolic com-
plications. These recommendations are based on two
large non-blinding RCTs (IST and CAST), which demon-
strated that when aspirin was given within 48 hours of
an acute event, mortality and a stroke recurrence were
minimal [36, 37].

The 2018 American Heart Association and American
Stroke Association Guidelines for the Early Management
of IS patients, recommend oral anticoagulants 4-14 days
after the development of neurological symptoms, based
on the results of the RAF study [38].

Thus, most guidelines for the treatment of patients
with AF and ISs, recommend starting anticoagulant ther-
apy in the first 14 days after the development of acute
symptoms, focusing on the severity of the disease and
the size of the lesion (the algorithm for prescribing anti-
coagulants after TIAs or ISs is shown in Fig. 2). These rec-
ommendations are based on the expert consensus and
several prospective studies currently available. More
data from large RCTs are necessary to determine a more
accurate management of these patients.

Nowadays, we do not have comprehensive data as
to whether drugs should be preferred in the acute period
of ISs either. Acute stroke patients were not included in
the RCTs of phase 3 that investigated the effectiveness of
DOACs. However, in these studies, there was a subgroup
of patients who had previously suffered ISs or TIAs. Thus,
in the RE-LY study, which examined the effectiveness of
two dosages of dabigatran (110 mg or 150 mg twice a
day) in comparison with warfarin, the subgroup of stroke
patients who had suffered ISs, consisted of 2,428 people
with a median follow-up of 2 years [39]. In the ROCKET
AF study with rivaroxaban at the doses of 20 mg or 15 mg
(with creatinine clearance of 30-49 ml/min), 7,468 par-
ticipants with previous ISs or TIAs were followed for 1.85
years [40]. In RCTs with apixaban (ARISTOTLE) at the doses
of 5 mg or 2.5 mg twice a day (for the patients with two
or more of the following data: age >80 years, body weight
<60 kg, serum creatinine 2133 umol/L), the number of
the patients with a previous stroke was 3,436; the average
follow-up was 1.8 years. In the ENGAGE AF-TIMI 48 study,
where the efficacy of edoxaban with a single dose of high
(60/30 mg) or low (30/15 mg) doses with warfarin was
compared, a subgroup of 5,973 people with previous ISs
or TIAs was followed-up for 2.8 years [42]. A pooled anal-
ysis of the results of these studies showed that DOACs use
was associated with a significant reduction in hemorrhag-
ic strokes (RR 0.43; 95% Cl 0.29-0.64) and death from any
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cause (RR 0.87; 95% Cl 0.80—0.95) compared with war-
farin. However, there was no significant difference in the
risk of thromboembolic complications (RR 0.91; 95% ClI
0.81-1.02) or recurrent ischemic stroke (RR 1.15; 95% ClI
0.84-1.57) [35]. It should be notified that there was a sig-
nificant reduction in thromboembolic complications and
strokes in favor of DOACs when higher dose regimens of
dabigatran and edoxaban were put into action, while the
reduction in hemorrhagic strokes remained similar. Thus,
based on the recommendations of the European Stroke
Organization, DOACs should be given preference for the
secondary prevention of ISs in comparison with varfarin
because of their greater safety (a low risk of intracranial
bleeding).

CONCLUSION
Summarizing all the above, it can be notified that

the problem of the anticoagulants use for the preven-
tion of recurrent thromboembolic complications in pa-
tients with AF in the acute period of the stroke, is cur-
rently insufficiently studied.

Difficulties are caused by TLT in the patients taking
DOACs, first of all, due to the impossibility of the accu-
rate assessment of the hemostasis state because of the
inaccessibility of routine specific tests, and second, due
to the lack of registered antidotes for most drugs, and
their high costs.

There are no RCTs devoted to the study of the op-
timal time for resumption or initiation of anticoagulant
therapy in the acute period of ISs and the optimal drugs
for this group of patients, either. Most of the existing
recommendations on these aspects are based on the
consensus of experts. This factor indicates the need for
further research in this area.
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