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STROKE PREVENTION IN PATIENTS WITH ATRIAL
FI1BRILLATION IN REAL CLINICAL PRACTICE, EMPHASIS
ON EFFICACY AND SAFETY OF ANTICOAGULANT THERAPY

Aim To evaluate frequency of administration of anticoagulant therapy (ACT) for atrial fibrillation
and to study the effect of chronic antithrombotic therapy (ATT) on kidney function.

Materials and methods ~ Due to a high medical and social significance of AF, much attention is presently paid to appropriate
administration of ACT for AF in clinical practice. The study retrospectively analyzed 776 case
reports of hospitalized patients with AF. The effect of chronic ATT on kidney function was studied
in 70 patients who were rehospitalized, including 25 patients treated with warfarin, 25 patients
treated with direct oral anticoagulants (DOAC), and 20 patients treated with acetylsalicylic acid
(ASA).

Results In January 2014, at the prehospital stage, 74.3% of patients did not receive AT'T, 14.7% of patients
received antiplatelet therapy, and only 11% received anticoagulants. In the hospital in January 2014,
ACTs were administered to 74.3% of patients (warfarin, $8.6%; DOAC, 15.7%), 20.6% of patients
received antiplatelet drugs, and 5.1% of patients were discharged without ATT. In January 2019, the
number of patients receiving ACT at the prehospital stage increased to 58.1% (warfarin, 13.8%;
DOAC, 44.3%); 12% of patients received antiplatelet drugs; and 29.9% of patients did not receive
ATT. The number of patients treated with warfarin and DOAC in the hospital increased to 14.8%
and 70.6% (rivaroxaban, 33.4%; apixaban, 25.5%, and dabigatran, 11.7%), respectively. The number
of patients taking antiplatelet drugs decreased to 3.7%, and the number of patients without ATT
decreased to 10.9%. There were no statistically significant differences in glomerular filtration rate
(GFR) between these three groups at baseline. Only in the warfarin treatment group, GFR was
significantly decreased from baseline during the follow-up period. Comparison of GFR in three study
groups at the finale stage of the study showed significant differences between mean GFRs in the
warfarin treatment group and the DOAC treatment group and between the warfarin treatment group
and the ASA treatment group.

Conclusion Among the prescribed and taken anticoagulants, DOACs are presently in the first place. Among
DOAC S, the most frequently prescribed drug is rivaroxaban. GFR decreases with the DOAC
treatment slower than with the warfarin treatment. Despite the slower decrease in GFR with the ASA
treatment compared to warfarin, ASA is not indicated for prevention of stroke in AF due to its low

efficacy.
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trial fibrillation (AF) is the most common cardiac (CKDs) and diabetes mellitus [1-4]. AF negatively
Arhythm disorder. The prevalence of this type of affects prognosis and aggravates the progression of any
arrhythmia in the general population reaches 2-5%  associated pathology. The primary complications of AF
[1, 2]. However, AF very rarely occurs as a condition in  are cardioembolic strokes: according to the literature,
and of itself. Most often, it occurs in the setting of other 20-30% of cases of ischemic stroke (IS) are caused by
pathologies, such as hypertension, coronary artery embolic complications of AF [1, 2, S, 6]. The presence
disease, chronic heart failure, chronic kidney diseases of AF is associated with a two-fold increase in the risk
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of dying of cardiovascular pathology and death of any
cause [1, 2, §]. Timely and well-chosen anticoagulant
treatment (ACT) can reduce the risk of thromboembolic
complications and improve prognosis [7]. Warfarin
reduces the risk of stroke in AF by 64% compared to
placebo [2, 8, 9]. Direct oral anticoagulants (DOACs),
which appeared about ten years ago and are now
commonly used in clinical practice, surpassed warfarin
or were at least as effective and safe as warfarin in many
major randomized clinical trials [ 1,2, 5, 6,9-17]. The use
of anticoagulants is associated with the increased risk of
bleeding [18]. Elderly patients with AF and concomitant
CKD [1] are the most vulnerable in terms of increased
risk of bleeding during ACT. Therefore, the physician
must select the most effective and safe anticoagulant
with an optimal risk-benefit ratio for each patient, taking
into account his/her comorbidities [7]. Due to the high
medical and social significance of AF, much attention
is paid to the study of correct clinical administration
of ACT in AF [2, 4, 19, 20].

The objective of this study was to estimate the rate of
administration of ACT in clinical practice for patients
suffering from AF, who are at high risk of developing
IS and systemic embolism, as well as to investigate the
impact of long-term antithrombotic therapy (ATI) on
kidney function.

Material and Methods

Retrospective analysis of 776 inpatient case records
was carried out in the Antiarrhythmic Center of
Pokrovskaya City Hospital in St. Petersburg in the period
from January 1, 2014, to January 31, 2019. The patients
suffered from non-valvular AF and AF with type 2 valvular
heart defects according to the EHRA classification [16].
The presence of AF in the patient’s clinical diagnosis

Figure 1. Age and sex composition of patients with atrial fibrillation
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was verified with a 12 lead electrocardiogram (ECG)
or 24-hour ECG monitoring. The inclusion criterion
consisted of patient ages of 18 or older.

Of the 776 patients, 70 patients with AF who
the

prevention of IS and systemic embolism (25 patients

continuously used antithrombotic drugs for
taking warfarin, 25 patients using DOACs, and 20
patients using acetylsalicylic acid (ASA)) were selected
for assessing the effect of long-term ATI' on kidney
function. In the period from January 1, 2014, and June
30, 2018, the selected patients had been hospitalized at
least once in 2014 and not less than once in 2018. During
hospitalization, the levels of creatinine were determined,
allowing the calculation of the glomerular filtration
rate (GFR) and its observation over time. The risk of
development of IS was assessed using the CHA,DS,
VASc score; the risk of bleeding — using the HAS-BLED
score; the GFR - according to the CKD-EPI formula;
creatinine clearance (CC) - by applying the Cockroft-
Gault formula.

The findings were statistically processed using the
descriptive statistics methods in the Statistica v.10.0

statistical software package.

Results

The age and sex compositions of the patient
population are shown in Figure 1. AF is common for
senior-age groups. The mean age of our patients was
67.5%12.3 years old; 62% were over 65 years old, while
37% were over 75 years old. Although male patients
prevailed among patients with AF in the under 65 age
group, the number of male and female patients in the
65-84 age group was comparable; moreover, there
were more female patients in the above 85 age group.
Idiopathic AF was rare and diagnosed in only 0.9% of
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Figure 2. Prevalence of comorbidities in atrial fibrillation
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CKD, chronic kidney disease;
CAD, coronary artery disease;
CHE, chronic heart failure; EF, ejection fraction.

patients (Figure 2). Most typically, AF was associated
with hypertension (89.4% of patients). The second most
common comorbidity was stage III-V CKD (48.2% of
patients). Clinically-confirmed coronary artery disease
was reported in 45.4%, diabetes mellitus in 18.6%,
chronic heart failure with reduced ejection fraction in
12.0%, and cardiomyopathy in 4.5% of patients. Most
patients had a high risk of developing IS and systemic
embolism (Figure 3, A). The mean risk score, according
to CHA,DS, VASc, was 3.9+1.8, with one in four
patients having an extremely high risk (>6 points). The
distribution of patients based on the bleeding risk score
is shown in Figure 3, B. The mean HAD-BLED risk score
was 2.1£1.1. 30.2% of patients had a high risk of bleeding
(=3 points).

In January 2014, 74.3% of patients who needed ACT
at the pre-hospital stage did not receive ATI, 14.7%
(ASA, clopidogrel, or
their combination), while only 11.0% of patients took
anticoagulants (7.3% warfarin, 3.7% DOACs; Figure 4).
At the hospital stage, in January 2014, ACT was prescribed
and recommended at discharge to 74.3% of patients
(58.6% warfarin, 15.7% DOACs), 20.6% received
antiplatelet drugs, and 5.1% of patients were discharged
without ATT. It appeared that patients who did not receive

received antiplatelet drugs
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Figure 3. Assessment of stroke and systemic
embolism using the CHA,DS,-Vasc (A) score
and risk of bleeding using the HAS-BLED score (B)
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Figure 4. The rate of administration
of antithrombotic drugs to patients with atrial fibrillation
at the pre-hospital stage and in the hospital in January 2014
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Figure 5. The rate of administration of antithrombotic
drugs to patients with atrial fibrillation at the pre-
hospital stage and in the hospital in January 2019
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ATT were significantly older than patients who received
some antithrombotic drugs (mean age 76.1+14.0 and
68.6112.9 years old, respectively; p <0.05). Patients who
received antiplatelet drugs (mean age 71.2£14.1 years
old) were significantly (p=0.03) older than patients who
used ACT (mean age 66.6+£12.3 years old). Patients who
received antiplatelet drugs had a significantly higher risk of
developing IS (mean CHA,DS, VASc score 4.6£1.9) than
patients who received anticoagulants (mean CHA,DS,
VASc score 3.7+1.8; p=0.003). The risk of IS developing
in patients without ATT' was also high (3.7£0.9) and
significantly did not differ from the risk in patients who
received ACT (p=0.90).

Thus, it appeared that older patients with a higher
risk of developing IS and in need of ACT either did not
receive anticoagulants or received antiplatelet drugs
with significantly lower protective effects than those of
anticoagulants. The analysis of causes for the withdrawal
of ACT in elderly patients showed that the primary cause
was that patients could not control the international
normalized relationship (INR) at the outpatient stage or
buy expensive DOACs.

In 2016, the number of patients with AF receiving
anticoagulants in the hospital increased to 89.0%; 48.9%
of them used warfarin, 40.1% — DOACs, 8.8% received
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Figure 6. Prevalence of renal
dysfunction in patients with atrial fibrillation
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antiplatelet drugs, and 2.2% of patients did not receive
ATT, although it was indicated.

In January 2019, of all patients who needed ACT,
58.1% received ACT at the pre-hospital stage, of whom
13.8% used warfarin, 44.3% — DOACs (rivaroxaban —
25.8%, apixaban — 12.0%, dabigatran — 6.5%), 12.0%
took antiplatelet drugs, and 29.9% did not receive
ATT (Figure S). Anticoagulants were administered to
85.4% of hospitalized patients. The number of patients
taking warfarin increased insignificantly to 14.8%. The
number of patients taking DOACs increased to 70.6%
(rivaroxaban — 33.4%, apixaban - 25.5%, dabigatran —
11.7%). The number of patients taking antiplatelet drugs
decreased to 3.7%; the number of patients without ATT —
to 10.9%.

Given the importance of assessing the kidney function
to make sure that ACT is safe, GFR was estimated in all
patients to detect CKD and assess its severity. In patients
who needed ACT, CC was estimated together with GFR
to choose an appropriate anticoagulant and its dose
[21]. 6.7% of patients had GFR >90 ml/min/1.73 m?,
45.1% from 89 to 60 ml/min/1.73 m? 30.5% from 59
to 45 ml/min/1.73 m? (stage IIla CKD), 13.3% from
44 to 30 ml/min/1.73 m? (stage IIIb CKD), 4.1%
from 29 to 15 ml/min/1.73 m? (stage IV CKD), 0.3%
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<15ml/min/1.73 m? (stage V CKD) (Figure 6). 70 of the
776 patients were selected to analyze the effects of long-
term ATT on renal function. Twenty-five of them received
warfarin, while the other 25 used DOACs (rivaroxaban—
60%, dabigatran — 36%, apixaban 4%); twenty patients
received ASA. The ASA group was included in this
study despite the fact that it is no longer recommended
for use in preventing IS in patients suffering from AF.
Nevertheless, since it is still prescribed, it was therefore
important to assess its effects on GFR.

The baseline differences between the groups in age
and GFR were statistically insignificant. The mean
baseline GFR was 63.7+14.7 ml/min/1.73 m? in the
warfarin group, 63.8421.2 ml/min/1.73 m? in the
DOAC group, and 62.4£17.2 ml/min/1.73 m? in the
ASA group (p > 0.05). The mean age reached 70.8+10.3
years old in the warfarin group, 69.6+10.6 years old in
the DOAC group, and 72.06+12.29 years old in the ASA
group (p>0.0S5). During the study period, a statistically
more significant decrease in GFR versus the baseline
(mean GFR 48.1£11.2 ml/min/1.73 m? p<0.002) was
observed in the warfarin group. Although the mean
GFR in the DOAC group was also less than the baseline
level (62.4+16.0 ml/min/1.73 m?), the difference was
statistically insignificant. In the ASA group, the mean
GFR decreased to 58.25+10.48 ml/min/1.73 m?
however, the difference was statistically insignificant as in
the DOAC group. When the GFR levels were compared
in the three groups, statistically significant differences
between the mean GFR in the warfarin group and
the DOAC group (p=0.01), as well as in the warfarin
group and the ASA group (p=0.02), were detected at
the final stage. Although there was a trend towards a
more significant decrease in GFR over time in the ASA
group versus the DOAC group, this difference was not
statistically significant.

Discussion

Our findings confirmed the results of previous
Russian epidemiological studies, which revealed many
concomitant diseases in patients with AF. The studied
patients had a common combination of AF and CKD,
requiring careful monitoring of kidney function and
choice of an anticoagulant drug, whose efficacy and safety
had been carefully studied in patients with concomitant
AF and CKD. With such patients, it is important to
regularly assess, not only CC to promptly correct ACT if
the kidney function progressively deteriorates, but also
GEFR to assess the severity of CKD in order to refer the
patient to a nephrologist in good time. At our center, the
recommended rate of CC and thus GFR evaluation for
patients taking DOAC:s is determined according to the
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European Heart Rhythm Association Practical Guide
on the use of DOACs [22]. The baseline levels of GFR
and CC were determined in all patients prior to the
administration of oral anticoagulant. When the baseline
CC >60 mL/min and the patient’s age <75 years old,
further CC assessment is recommended once a year (if
>75 years old, at least once every six months). When
CC <60 mL/min, the date for the next CC evaluation is
calculated using the formula: CC:10 [22].

The ACT paradigm for the prevention of IS and
systemic embolism in AF changed in response to the
adoption of DOACs in clinical practice. Significant
improvements in the prevention of IS and systemic
embolism in AF as a consequence of the practicality
of DOAC: led to an increase in the number of patients
taking anticoagulant drugs due to the removal of the
need to conduct regular monitoring of blood clotting
parameters and the drugs’ overall efficacy and safety.
Our study showed a S-year (from January 2014 to
January 2019) increase in the administration rate of
anticoagulants from 11% to 58.1% at the pre-hospital
stage, and from 74.3% to 85.4% during hospitalization.
Atthe same time, although there is still a small percentage
of patients who take ASA to prevent IS and systemic
embolism, this is not recommended according to the
current national and international guidelines. Senile
patients who are the most vulnerable to IS sometimes
do not receive ACT. Physicians who justify the failure to
prescribe ACT for AF in terms of a patient’s advanced
age without providing sufficient additional grounds
expose him /her to the risk of disabling IS and premature
death. The use of DOAC: in elderly patients allows for
effective prevention of IS without increasing the risk
of intracranial bleeding [1].

Currently, many patients use DOACs both at the
pre-hospital stage and during the hospitalization. The
administration rate of warfarin in the hospital decreased
from 58.6% in 2014 to 14.8% in 2019. Rivaroxaban is
the most commonly administered DOAC both in the
hospital and at the pre-hospital stage. This is primarily
due to the ROCKET AF trial, which studied the efficacy
and safety of rivaroxaban versus warfarin in AF in
patients with a high risk of developing IS and systemic
embolism. The clinical characteristics of these patients
were as close as possible to real-world clinical practice
in Russian hospitals. For example, in the ROCKET AF
trial, the mean risk score for IS and systemic embolism
according to the CHADS, score was 3.5; in patients of
our population (CHA,DS, VASc), the CHADS, was 3.9.
Physicians are more likely to prescribe a drug that has
been studied in randomized clinical trials in patients
with risks comparable to the those of his/her patients
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due to such drugs providing a more predictable clinical
outcome.

The choice of the drug — not only by physicians, but
also by patients — is significantly influenced by the dosage
frequency and the simplicity of the treatment regimen.
Of the DOACs approved in the Russian Federation, only
rivaroxaban is administered once a day, which improves
treatment compliance, especially in elderly patients.

Given the prevalence of concomitant AF and CKD
of any degree, which has recently been progressively
increasing — not only in Russia, but also worldwide - it
is important to be guided by the existing evidence base
of efficacy and safety of the drugs when ordering ACT
for any such category of patients [21]. ROCKET AF is
the only randomized clinical trial that studied a specific
«renal» dose of DOACs in AF. The study was designed
to administer a reduced dose of rivaroxaban (15 mg) in
patients with CC 49-30 mL /min (patients with CC < 30
mL/min were not included) [11].

AF and CKD have a close bidirectional causal relation-
ship. Renal dysfunction predisposes an individual to the
development of AF. AF is associated with an increased
incidence of renal dysfunction and an increased risk
of the development and progression of CKD due to
hemodynamic disturbances of renal blood supply caused
by low stroke volume during short cardiac cycles [21].
Deterioration of kidney filtration function in AF also
contributes to renal artery thromboembolism, which
does not always have clinical symptoms and can go
undiagnosed. In a large cohort study including patients
with CKD (n=206,229), the presence of concomitant
AF was accompanied by a 67% increase in the risk of
developing terminal stage CKD within the mean follow-
up period of S years [23]. The prospective CRIC trial
reported a three-fold increase in the risk of developing
terminal stage CKD in patients with concomitant CKD
and AF within the mean follow-up period of 5.9 years
[24]. Given the prevalence of stage III CKD (43.8%)
in our population, the use of a special «renal» dose
of anticoagulants, the efficacy and safety of which is
studied in a large randomized clinical trial, is extremely
important.

When we followed up 70 patients with repeated
hospitalizations over 4.5 years, we found a statistically
less significant decrease in GFR in the DOAC group
versus the warfarin group, which is entirely consistent
with a post hoc analysis in the RE-LY trial [25]. The
systemic effects of warfarin are not limited to the
suppression of synthesis of the active forms of four
coagulation factors (X, IX, VII, II). Warfarin disturbs
the functioning of all vitamin K-dependent proteins
[26]. One of the side effects of warfarin is the inhibition
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of vitamin K-dependent carboxylation of the regulatory
bone morphogenetic proteins, such as osteocalcin, matrix
Gla protein (MGP), and Gla-rich protein (GRP). These
carboxylated proteins form calcium-binding centers
in bone tissue and ensure that bone tissue captures
calcium. The carboxylated MGP and GRP proteins also
inhibit the calcification of smooth-muscle cells. If there
is a deficiency of vitamin K, the processes of regulatory
bone protein carboxylation are disturbed, which results
in the increasing calcification of the vessel intima and
media, including renal vessels. Calcification of small-
diameter renal arteries causes the deterioration of renal
blood supply and violation of the filtration function. The
processes of vitamin K conversion in the human body are
complex. Warfarin blocks one of the stages of vitamin K
conversion, depressing vitamin K-epoxide reductase and
thus preventing the formation of the biochemical form
of vitamin K necessary for the synthesis of coagulation
factors and the activation of inhibitors of smooth
muscle cell calcification. The situation worsens if the
patient initially has low levels of vitamin C. CKD was
found to be associated with vitamin K deficiency [27].
Thus, the administration of warfarin for a comorbid
patient with AF and CKD can significantly accelerate
the processes of vessel calcification and interfere with
the filtration function of the kidneys. DOACs, on the
other hand, not only do not accelerate calcification of the
renal arteries but also display non-hemostatic vascular
effects [26]. DOAC:s inhibit signal transmission through
protease-activated receptor — 1 (PAR1) responsible
for coagulation, atherogenesis, and inflammation. Thus,
DOACs can inhibit inflammation and the formation
of atherosclerotic plaques in the vessel wall.

Conclusion

The adoption of direct oral anticoagulants into clinical
practice contributed to an increase in the number of patients
who take anticoagulants to prevent stroke and systemic
embolism in non-valvular atrial fibrillation and atrial
fibrillation with type II valvular heart disease according to the
EHRA classification. Direct oral anticoagulants are the most
commonly prescribed and administered anticoagulants. Such
wide prevalence is justified because they are more effective
and safer across several parameters than warfarin. Direct
oral anticoagulants do not adversely affect kidney function.
The rates of decrease in glomerular filtration with direct
oral anticoagulants are lower than in the case of warfarin.
Rivaroxaban is the most regularly prescribed direct oral
anticoagulant in Russia. It is well-studied in the population
of comorbid patients and has a special «renal» dose tested
in the randomized clinical trial. In our study, acetylsalicylic
acid generally showed lower rates of decrease in glomerular
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filtration compared to warfarin. However, these results do
not provide grounds for using acetylsalicylic acid in patients
suffering from atrial fibrillation. Currently, acetylsalicylic acid
is not recommended for stroke prevention in atrial fibrillation
due to lack of efficacy.

Acknowledgments
The authors would like to express their gratitude to the
Bayer company for the sponsor support in publishing this

paper, and to graphic designer D. V. Novikov for his help
in the preparation of this article for publication.

The article was prepared
with the scientific support from Bayer.

The article was received on 10/01/20

REFERENCES

1. BelenkovYu.N., Shakaryants G.A., Khabarova N.V,, An G.V. Antico-
agulant Therapy in Elderly Patients With Atrial Fibrillation. Kar-
diologiia. 2018;58(10):45-52. [Russian: Beaenkos I0.H., ITTaka-
posian A, Xa6aposa H.B., Au I. B. AHTHKOAryAsTHTHASI Tepamnust y
IIO>KHMABIX [IALIUEHTOB ¢ pubpuAssinueit npeacepanii. Kapanoaorus.
2018;58(10):45-52]. DOI: 10.18087/cardio.2018.10.10177

2. Panchenko E.P,, Accetta G., Libis R.A., Miller O.N., Novikova T.N.,
Nagibovich O.A. Characteristics of Risk Factors and Prescribed
Antithrombotic Therapy in Patients With Recent non-Valvular
Atrial Fibrillation in the Russian Federation (According to the Re-
sults of the International Register GARFIELD-AF). Kardiologi-
ia. 2017;57(4):38-44. [Russian: ITarnuenxo E.I1., Axcera I, Au-
6uc P.A., Muaaep O.H., Hosuxosa T.H., Haru6osuu O.A. Xapax-
TePUCTHKA paKTOPOB PHCKA U Ha3HAYAEMOM AHTHUTPOMGOTHIECKOM
TepaIuK y IIAIJHEHTOB C HEAABHO BO3HMKIIEN HEKAAIIAHHOM du-
6puassnueit mpeacepanit B Poccuitckoit ®epepanuu (1o pesyabra-
TaM MesxAyHapopHoro peructpa GARFIELD-AF). Kapanoaorus.
2017;57(4):38-44]

3. RadhaB,, Sayganov S.A., Gromiko T.Yu. Atrial fibrillation and
myocardial infarction of inferior localization. Herald of North-
Western State Medical University named after I.I. Mechnikov.
2015;7(1):46-52. [Russian: Papxa B., Caiiranos C.A., pomsiko
T.JO. DubpuAAsIMS NIpeACEPAHI Y 6OABHBIX C HHPAPKTOM MUOKAP-
A HIDKHe# Aokaausanuu. Becrauk CeBepo-3amapHoro rocyaap-
CTBEHHOI'O MEAULIUHCKOTO yHUBepcuTera uM. K. ¥1. MeuHuKoBa.
2015;7(1):46-52]. DOI: 10.17816/mechnikov20157146-52

4. StepinaEV,, Loukianov M.M., Bichurina M. A, Belova E.N., Kudry-
ashov EV,, Yuzkov Yu.V. et al. Oral Anticoagulants in Ambulatory
and In-Hospital Treatment of Patients with Atrial Fibrillation As-
sociated with Hypertension, Ischemic Heart Disease and Chron-
ic Heart Failure: Data from Hospital Registry RECVASA-CLIN-
IC. Rational Pharmacotherapy in Cardiology. 2017;13(2):146-54.
[Russian: Crenuna E.B., Ayxpsanos M.M., Buaypuna M.A., Beso-
Ba E.A., Kyapsimos E.B., JO3pkoB FO.B. u Ap. Tepanus opasbHbI-
MM QaHTHKOAI'yASTHTAMHU Y GOABHBIX C GHOPHAASIIIE IPeACePAIT
B COYETAaHUH C APTEPHAABHON IMIIEPTOHMEN, HIIeMIIeCKON 60A€e3-
HBIO CEPALIA, XPOHHYECKOM CEPACYHON HEAOCTATOYHOCTDIO Ha IO-
CIIUTAABHOM M aMOYAATOPHOM 9TAIIaX ACYEHHUS II0 AAHHBIM Pery-
crpa PEKBA3A-KAMMHHMKA. PanimosaAbHast papMaKoTepanus B
kapauoaoruu. 2017;13(2):146-54]. DOI: 10.20996/1819-6446-
2017-13-2-146-154

S.  Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B
et al. 2016 ESC Guidelines for the management of atrial fibril-
lation developed in collaboration with EACTS. European Heart
Journal. 2016;37(38):2893-962. DOI: 10.1093/eurheartj/
ehw210

6. Novikova T.N. Stroke prevention in non-valvular form of atrial fi-
brillation. Translational medicine. 2014;2:5-12. [Russian: Hosu-
xoBa T.H. IIpoduaakTka HHCYAbTa IPU HEKAAMIAHHOH dpopme Ppu-
6puaasinuu npepcepauit. TpancasinuonHas Mepuruaa. 2014;2:5-
12]

7. Yavelov LS. Main indications for peroral anticoagulants: how to
choose an optimal drug. Good Clinical Practice. 2017;3:53-60.
[Russian: SIseaos W.C. OcHOBHbIe I0Ka3aHUS K IPUMEHEHHUIO Tle-

60

POPaABHBIX aHTHKOAI'YASHTOB: KaK BbI6pATh ONITHMAAbHBIH IIperna-
par. KauecTBeHHast KAuHMYecKas npakTuka. 2017;3:53-60]

8. Hart RG, Pearce LA, Aguilar MI. Meta-analysis: Antithrombotic
Therapy to Prevent Stroke in Patients Who Have Nonvalvular Atri-
al Fibrillation. Annals of Internal Medicine. 2007;146(12):857-
67.DOI: 10.7326/0003-4819-146-12-200706190-00007

9. Shubik Yu.V. Antithrombotic therapy of atrial fibrillation. New oral
anticoagulants. Medical Council. 2014;11:38-49. [Russian: IIly-
6ux }O.B. AnTurpoMboTHyeckas Tepanusi npyu GUOPUAASIIUM
npepacepauii. HoBbie mepopasbHbIe aHTHKOAryASHTBI. MeAuun-
ckuit coer. 2014;11:38-49]

10. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Old-
gren J, Parekh A et al. Dabigatran versus warfarin in patients
with atrial fibrillation. New England Journal of Medicine.
2009;361(12):1139-51. DOI: 10.1056/NEJM0a0905561

11. Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W
et al. Rivaroxaban versus warfarin in nonvalvular atrial fibrillation.
New England Journal of Medicine. 2011;365(10):883-91. DOL:
10.1056/NEJMo0al009638

12. Granger CB, Alexander JH, McMurray JJV, Lopes RD, Hylek EM,
Hanna M et al. Apixaban versus warfarin in patients with atrial fi-
brillation. New England Journal of Medicine. 2011;365(11):981-
92.DOI: 10.1056/NEJMo0al107039

13. Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott
SD, Halperin JL et al. Edoxaban versus warfarin in patients
with atrial fibrillation. The New England Journal of Medicine.
2013;369(22):2093-104. DOI: 10.1056/NEJMoal310907

14. Ruff CT, Giugliano RP, Braunwald E, Hoffman EB, Deenadaya-
lu N, Ezekowitz MD et al. Comparison of the efficacy and safe-
ty of new oral anticoagulants with warfarin in patients with atri-
al fibrillation: a meta-analysis of randomised trials. The Lancet.
2014;383(9921):955-62. DOI: 10.1016/S0140-6736(13)62343-
0

1S. Revishvili A.Sh., Shlyakhto E.V,, Popov S.V,, Pokushalov E.A.,
Shkolnikova M.A., Sulimov V.A. et al. Clinical recommendations
for electrophysiological studies, catheter ablation and implant-
able antiarrhythmic devices. -M.: VNOA;2017. - 702 p. [Russian:
Pesumsuau A.II1., Ilasixto E.B., ITonos C.B., [Toxymaaos E.A.,
IIIxoapaukosa M.A., CyaumoB B.A. u aAp. Kannuveckue pexoMen-
AQLIFIHU II0 IIPOBEAEHHIO 9ACKTPOPHU3UOAOTHIECKIX HCCAEAOBAHHIA,
KaTeTepHOI abAALUM U IPUMEHEHHIO IMIIAAHTUPYEMBIX AHTHA-
pUTMHYeCKHX ycTpoHucTB. - M.:BHOA, 2017. - 702c. ISBN: 978-5-
9500922-0-6 (AOCTynHo Ha: http://webmed.irkutsk.ru/doc/pdf/
vnoa.pdf)]

16. Steffel J, Verhamme P, Potpara TS, Albaladejo P, Antz M, De-
steghe L et al. The 2018 European Heart Rhythm Association
Practical Guide on the use of non-vitamin K antagonist oral anti-
coagulants in patients with atrial fibrillation. European Heart Jour-
nal. 2018;39(16):1330-93. DOIL: 10.1093/eurheartj/ehy136

17. January CT, Wann LS, Calkins H, Chen LY, Cigarroa JE, Cleve-
land JC et al. 2019 AHA/ACC/HRS Focused Update of the 2014
AHA/ACC/HRS Guideline for the Management of Patients With
Atrial Fibrillation. Journal of the American College of Cardiology.
2019;74(1):104-32. DOI: 10.1016/j.jacc.2019.01.011

ISSN 0022-9040. Kardiologiia. 2020;60(4). DOI: 10.18087/cardio.2020.4.n1023



§ ORIGINAL ARTICLES

18.

19.

Novikova N.A., Volovchenko A.N., Oldakovsky V.I. Gastrointes-
tinal complications of anticoagulant therapy in patients with non-
valvular atrial fibrillation. Experimental and Clinical Gastroenter-
ology. 2015;6(118):57-63. [Russian: Hosuxosa H.A., BoaoBuen-
ko A.H., Oapaxosckuii B.M. ['acTosHTepoAOrHIeCcKHe OCAOKHEHHUS
AQHTUKOATYASIHTHOU TePalKU y 6OABHBIX C HEKAAIIAHHOM GUOPHAASI-
LHe mpeACepAnil. DKCIlepUMEeHTaAbHAS U KAMHHYeCKasl [ACTPOIH-
Teposorus. 2015;6(118):57-63]

Sulimov V.A., Napalkov D.A., Sokolova A.A., Jilenko A.V,, Ani-
kina O.S. Anticoagulant therapy in everyday clinical practice: da-
ta of the retrospective cross-sectional study. Rational Pharma-
cotherapy in Cardiology. 2015;11(2):116-23. [Russian: Cyau-
moB B.A., Hamaakos A.A., CoxoaoBa A.A., XKuaeuxo A.B., Auu-
krHa O.C. AHTHUKOATYASIHTHAS TEPAIHS B PeaAbHON KAMHUYECKOM
[IPaKTHKe: AQHHbIE PETPOCIIEKTUBHOTO OAHOMOMEHTHOI'O UC-
caepOBaHMs. PanoHaAbHast GapMaKOTEPAIHsI B KAPAUOAOTHH.
2015;11(2):116-23]. DOI: 10.20996/1819-6446-2015-11-2-
116-123

20. Atakanova A.N., Kadyraliev J.K., Erlich A.D. Analysis of the fre-

21.

quency of using various anticoagulants in patients with atrial fibril-
lation in real practice. Eurasian heart journal. 2017;4:110-3. [Rus-
sian: ArakaHosa A.H., Kaasipaanes JK.K., Opaux A. A. AHaaus va-
CTOTBI HCIIOAb30BaHHUSI PA3AYHBIX AHTHKOAT'YASTHTOB Y IIAIJE€HTOB
¢ ubpuaAsIIMeil IPeACEPAUIL B peaAbHOM IpakTHKe. EBpasuiickuit
KapAMOAOTHYECKHit xypHaa. 2017;4:110-3 ]

Potpara TS, Ferro CJ, Lip GYH. Use of oral anticoagulants in pa-
tients with atrial fibrillation and renal dysfunction. Nature Re-
views Nephrology. 2018;14(5):337-51. DOI: 10.1038/nrne-
ph.2018.19

ISSN 0022-9040. Kardiologiia. 2020;60(4). DOI: 10.18087/cardio.2020.4.n1023

22.

23.

24.

2S.

26.

27.

Heidbuchel H, Verhamme P, Alings M, Antz M, Diener H-C,
Hacke W et al. Updated European Heart Rhythm Association
Practical Guide on the use of non-vitamin K antagonist anticoag-
ulants in patients with non-valvular atrial fibrillation. Europace.
2015;17(10):1467-507. DOI: 10.1093/europace/euv309

Bansal N, Fan D, Hsu C, Ordonez JD, Marcus GM, Go

AS. Incident Atrial Fibrillation and Risk of End-Stage Re-

nal Disease in Adults With Chronic Kidney Disease. Circu-

lation. 2013;127(5):569-74. DOI: 10.1161/CIRCULA-
TIONAHA.112.123992

Bansal N, Xie D, Tao K, Chen J, Deo R, Horwitz E et al. Atrial Fi-
brillation and Risk of ESRD in Adults with CKD. Clinical Jour-
nal of the American Society of Nephrology. 2016;11(7):1189-96.
DOI: 10.2215/CJN.10921015

Bohm M, Ezekowitz MD, Connolly SJ, Eikelboom JW, Hohnlos-
er SH, Reilly PA et al. Changes in renal function in patients with
atrial fibrillation. Journal of the American College of Cardiology.
2015;65(23):2481-93. DOI: 10.1016/j.jacc.2015.03.577

van Gorp R, Schurgers L. New Insights into the Pros and Cons

of the Clinical Use of Vitamin K Antagonists (VKAs) Versus Di-
rect Oral Anticoagulants (DOACs). Nutrients. 2015;7(11):9538-
57.DOI: 10.3390/nu7115479

Petkova N.Y., Petrova K.B., Bliznakova M.I., Paskalev D.N., Ga-
lunska B.T. The new face of vitamin K — more than blood clotting
factor. Nephrology. 2018;22(1):29-37. [Russian: ITerkosa H.11.,
ITerposa K.B., Bausunakosa M.H., ITackaaes A.H., Taayucka B.T.
Hossiit 06pas Butamuna K — 6o0abmre, yeM $pakTop cBepThIBAaHUS
xposu. Hedpoaorus. 2018;22(1):29-37]. DOI: 10.24884/1561-
6274-2018-22-1-29-37

61



