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The review article presents dates about the physiology and pathophysiology of the hemostasis system, discusses the fea-
tures of the use of oral anticoagulants in clinical practice. Oral anticoagulants are drugs characterized by predictable pharma-
cokinetics and pharmacodynamics, a favorable efficacy and safety profile. The article considers the main clinical and pharma-
cological characteristics of apixaban, rivaroxaban and dabigatran (bioavailability, metabolism, excretion); factors that increase
the risk of gastrointestinal bleeding associated with anticoagulant therapy; drug interactions; the possibility of gastroprotection
in patients taking oral anticoagulants. In real clinical practice, the reason for not prescribing or unreasonably reducing the dose
of oral anticoagulants is the fear of bleeding. In this case, the risks of bleeding, as a rule, are overestimated. Knowledge of
bleeding risk factors, prognostic scales and management of risk factors is an approach that can improve the safety of anti-
coagulant therapy. In clinical practice, the choice of the ideal oral anticoagulants, in addition to taking into account the risk of
bleeding, should be based on a comprehensive assessment, including an assessment of the patient's age, risk of stroke and
coronary events, renal function, and predicted compliance.

Keywords: apixaban; rivaroxaban; dabigatran; pharmacokinetics; bioavailability; adverse drug reactions; gastrointestinal
bleeding.

To cite this article:
Bakulina NV, Tikhonov SV, Apresyan AG, llyashevich |G. Features of the use of oral anticoagulants in clinical practice: focus on gastrointestinal
complications. Cardiac Arrhythmias. 2023;3(2):29-40. DOI: https://doi.org/10.17816/cardar321821

Received: 20.05.2023 Accepted: 12.07.2023 Published: 31.07.2023
5
ECOSVECTOR All rights reserved

© Eco-Vector, 2023


https://doi.org/10.17816/cardar321821
https://crossmark.crossref.org/dialog/?doi=10.17816/cardar321821&domain=PDF&date_stamp=2023-09-13

30

OB30PL Tom 3, N2 2, 2023 Cardiac Arrhythmias

DOI: https://doi.org/10.17816/cardar321821

0630pHas cTaTba

Ocob6eHHOCTU NpUMEeHeHUs NepopanbHbIX
aHTUKOaryNsiHTOB B KJIMHUYECKOW NpaKTUKe:
¢oKyc Ha XenyAao4yHO-KULLIEYHble 0CJI0XKHEeHUS

H.B. bakynuHa, C.B. TuxoHos, A.l'. AnpecsH, W.I'. Unbswwesuny

CeBepo-3anafHblii rocyaapcTBeHHbI MeAMUMHCKUIA YHuBepcuTeT UM. W.U. MeununkoBa, CaHkT-[letepbypr, Poccus

B 0630pHOI cTaTbe NpeacTaBneHbl AaHHbIE 0 (M3MoNoruM U NaTohn3noNoruM CUCTEMBI reMocTasa, 00cyaatoTcs 0cobeH-
HOCTU MPUMEHEHNSA NPAMBIX NepopanbHblx aHTUKoarynsaHToB (MOAK) B knuHuyeckoii npakTtuke. MOAK — npenapatsl, xapaK-
TEpM3YIOLLMECS NPOrHO3upyeMoi (hapMaKOKMHETUKOW W (apMaKoaMHaMUKOKW, bnaronpusaTHeiM npoduneM 3ddeKTUBHOCTH
1 besonacHocTu. B cTaTbe paccMoTpeHbl OCHOBHbIE KITMHUKO-(hapMaKonorMieckue XapakTepucTUKM anukcabaHa, puBapoK-
cabaHa u paburatpaHa (6uopocTynHocTb, MeTabonuaM, BbiBeAeHWE); haKTopbl, NOBBILLALME PUCK IKENTYLAOYHO-KULLEYHBIX
KPOBOTEYEHWUH, aCCOLIMMPOBAHHBIX C aHTUKOATYNSHTHOW Tepanuen; MeXJ1eKapCTBEHHbIE B3aMMOLENCTBUS; BO3MOXHOCTM ra-
CTpONPOTEKUMM Y NaumeHToB, npuHumatomx MOAK. B peanbHoi KNMHMYECKOW NPAKTUKE NPUYMHON HE HA3HAYEHMSA UK He-
obocHoBaHHOro cHuxeHus fo3bl [OAK sBnseTca onaceHue KpoBoTeueHWid. [lpu 3TOM pUCKW KPOBOTEYEHMIA, KaK NpaBuno,
nepeoLieHNBatOTCA. 3HaHWe GaKTOPOB PUCKa KPOBOTEYEHUIA, MPOrHOCTUHECKMX LKA W ynpaBneHne haKkTopamMu pUcka — nog-
X0A, CNOCOBHBINA NOBLICUTL HE30MacHOCTb aHTMKOAryNsHTHOW Tepanuu. B KMHWMYeCKol npakTuke Bbibop naeansHoro MOAK,
KpOMe yyeTa pucKa KpOBOTEYEHWH, A0IKeH Ba3nMpoBaTbCs HAa KOMMIEKCHOW OLIEHKe, BKUloYas BO3pacT NaLMeHTa, pUCK WH-
Cy/bTa M KOPOHapHbIX COBLITUIA, DYHKLMIO NOYEK, @ TAKIKE MPOTrHO3UPYEMY0 KOMMJIAEHTHOCTb.

KnioueBble cnoBa: anukcabak; pVIBap0KC363H; ,u,a6mranaH; d)apMaKOKVIHeTVIKa; 6VIOJJ,0CTYI'IHOCTb; HeXenaresibHble JIeKap-
CTBEHHbIE peaKLWK; xenyaodHO-KULeYHble KPOBOTEYEHNA.
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BACKGROUND

The hemostasis system is a complex biological system
of adaptive reactions aimed at maintaining the liquid state
of circulating blood, arrest of bleeding in the case of
vessel damage, and lysing blood clots that have fulfilled
their function. Hemostasis is implemented to balance
the interaction between coagulation and anticoagulation
systems. The coagulation system includes a vascular platelet
and coagulation aspect, whereas the while anticoagulation
system consists of natural anticoagulants and a fibrinolysis
system that lyses blood clots [1, 2]. Under physiological
conditions, a thrombus occurs at the site of vascular wall
damage to stop bleeding and minimize the occurrence of
massive blood loss. A thrombus represents a lifetime blood
clot in a vessel lumen, which is a result of coagulation
system activation [2].

Rudolf Virchow, a German scientist, conducted a series
of studies in the mid-to-late XIX century and identified
the main predisposing factors for thrombogenesis. According
to the “Virchow triad”, a blood clot is formed for three main
reasons, namely, blood flow impairment (slowdown and
turbulence), vessel wall damage, including endothelium
pathology, and change in the blood component [3].

In the early stages of anthropogenesis, bleeding
risks in placental mammals and anthropoid apes were
extremely high. Evolutionary changes in the environment
when anthroposociogenesis contributed to a decrease
in the probability of traumatic injuries and bleeding in
the presence of multiple risk factors for pathological
thrombosis. Physical inactivity, eating disorders, and
excessive accumulation of adipose tissue can cause
the development of several diseases of the endocrine
and cardiovascular systems, which increase thrombosis
risk. Endothelial dysfunction and atherosclerotic plaques
predispose individuals to arterial thrombosis formation.
Insufficient physical activity and venous bed pathology
increase the risk of deep vein thrombosis (DVT) of the lower
extremities and thromboembolic complications. Diseases of
civilization (obesity, arterial hypertension, dyslipidemia, and
type 2 diabetes mellitus) are significant risk factors for both
arterial and venous thromboses [4-7].

In the 21 century, diseases with a significant or main
role of thrombogenesis in pathogenesis are a key medical
problem. Myocardial infarctions and ischemic strokes
are topical examples of arterial thrombosis. Lower-limb
DVT, including those complicated by pulmonary artery
thromboembolia (PATE), are common variants of venous
thrombosis. In patients with atrial fibrillation (AF), the left
atrial appendage is a common site for thrombus formation.
From this area, a thrombus can migrate into the aorta and
enter the internal carotid artery, causing acute ischemic
cerebrovascular accident (ACVA) [3, 8].

Observational case-control cohort studies have
contributed to the identification of risk factors for thrombosis,
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thromboembolic complications, and creation of scales that
predict the risks of thrombotic complications, such as
the Caprini scale (risk of thrombotic complications in patients
undergoing surgery), CHA2DS2VASc scale (risk of thrombotic
complications in patients with AF), Geneva index (risk of
PATE), and Wells scale (risk of PATE). Physicians used these
scales to assess the risk of thrombotic complications and
the need for antithrombotic prevention [9-11]. Antiplatelet
agents, anticoagulants, and fibrinolytic agents are drugs
used in clinical practice for the treatment of thrombosis and
thromboembolic complications. Antiplatelet agents are key
drugs for the prevention and treatment of arterial thrombosis,
myocardial infarction, and ACVA. Anticoagulants are used
to prevent and treat arterial and venous thromboses [12].
A special group is represented by patients with ischemic ACVA
who have the highest risk of thromboembolic complications.
According to Diener’s law, after exclusion on the day of
a hemorrhagic stroke, the anticoagulant therapy is resumed
according to the principle of 1:3:6:12. It is performed on
day 1 in patients with a transient ischemic attack, day 3 with
a minor stroke, day 6 with a moderate stroke, and day 12
with a severe stroke [13]. Patients with ACVA often have not
only chronic diseases of the gastrointestinal tract (GIT) but
also stress-dependent lesions of the gastroduodenal mucosa
(Cushing’s ulcer). The peculiarity of the management of
these patients is the lack of practice of routine endoscopic
examination of the upper GIT and the combined use of
anticoagulants with proton pump inhibitors (PPIs), including
parenteral forms [14-16].

Currently, direct oral anticoagulants (DOACs) are the main
anticoagulant drugs used for prophylaxis in outpatients. These
drugs are characterized by predictable pharmacokinetics
and pharmacodynamics and a favorable efficacy and safety
profile. Unlike heparin and low-molecular-weight heparins,
DOACs have an oral route of administration and are not
inferior in efficiency, and some of them are superior to
the vitamin K antagonist warfarin [17].

In the Russian Federation, three drugs belonging
to the DOAC class are registered, namely, dabigatran,
a reversible competitive direct inhibitor of thrombin, and
rivaroxaban and apixaban which are reversible, highly
selective direct inhibitors of factor Xa [18-21].

In actual clinical practice, the fear of bleeding is a reason
for not prescribing or unreasonably reducing the dose of
DOACs. Moreover, bleeding risks are usually overestimated
[22]. In AF, the HAS-BLED scale is recommended to assess
the risk of hemorrhage during DOAC therapy [23]. According
to current clinical guidelines, a high bleeding risk should
not be a reason to refuse anticoagulant therapy because
the benefits of treatment (reducing the risk of thrombosis)
outweigh significantly bleeding risks in various locations [20].

The awareness of bleeding risk factors, prognostic scales,
and management of risk factors can improve the safety
of anticoagulant therapy. In clinical practice, the choice of
the ideal DOAC, in addition to considering the bleeding risk,
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should be based on a comprehensive assessment, including
an assessment of the patient's age, stroke risk, coronary
events, renal function, and predicted compliance.

Pharmacokinetics of direct oral anticoagulants

To date, a series of randomized double-blind international
studies have demonstrated the efficiency of DOACs in
preventing stroke and systemic embolic events in patients
with non-valvular AF [24-27].

Literature data demonstrate that DOACs have predictable
pharmacokinetics, fewer drug interactions, and better efficacy
and safety profile than warfarin. The two classes of DOACs,
direct thrombin inhibitors and direct factor Xa inhibitors,
are fixed-dose targeted drugs, do not require international
normalized ratio monitoring, and are characterized by a broad
therapeutic index, rapid onset of action, and short half-life
[27]. The standard doses of DOACs (dabigatran 150 mg twice
daily, rivaroxaban 20 mg once daily, and apixaban 5 mg twice
daily) have been reported in patients with AF [17]. In some
clinical situations, for example, in renal failure, drug doses
may be revised in accordance with current instructions.

The safety of the use of these drugs in specific clinical
situations and the prediction of risk of adverse drug reactions
(ADRs), which are mainly dose-dependent and predictable,
remains unestablished [28]. Moreover, the pharmacokinetic
parameters of the main representatives of DOACs and their
safety profiles differ significantly. These pharmacokinetic
characteristics are presented in Table 1 [19-21].

Dabigatran is a prodrug metabolized by esterase enzymes.
Genetic polymorphism of esterases can cause significant
differences in drug metabolism and pharmacokinetics, acting
as a factor that determines the risk of side effects, particularly
bleeding [29]. Dabigatran has a high polarity that prevents
absorption in the GIT. Food intake slows down significantly
drug absorption but does not change bioavailability (6.5%).
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Considering low bioavailability, creation of high concentrations
in the intestinal lumen, and partial activation of the drug by
intestinal esterase, dabigatran etexilate can locally affect
the intestinal mucosa, causing damage and bleeding, including
from existing defects [30, 31]. After the oral administration,
the drug reaches maximum concentrations in the blood after
0.5-2 h, and 85% is excreted by the kidneys; therefore,
a creatinine clearance of < 30 mL/min is a contraindication
to the prescription of dabigatran. To reduce the risk of ADR
in patients aged > 80 years, patients with erosive esophagitis
and gastritis, and other patients with a high bleeding risk,
a reduced dose of dabigatran is recommended (110 mg two
times a day). Given that the prodrug of dabigatran etexilate
is a P-glycoprotein (P-gp) substrate, co-administration
of dabigatran with inhibitors and inducers of the P-gp
transporter has been studied. The simultaneous use of P-gp
inhibitors (amiodarone, verapamil, quinidine, ketoconazole
for systemic use, dronedarone, ticagrelor, and clarithromycin)
led to an increase in the plasma concentrations of dabigatran.
In a non-interventional prospective study of patients aged
> 85 years, the bleeding risk increased approximately sixfold
when dabigatran was co-administered with the potent P-gp
inhibitor amiodarone [32]. In accordance with the instructions,
the simultaneous use of dabigatran with ketoconazole,
cyclosporine, itraconazole, tacrolimus, and dronedarone is
contraindicated, and they must be cautiously used together
with amiodarone, verapamil, quinidine, and ticagrelor. When
combined with verapamil, the dose of dabigatran should be
reduced to 110 mg twice daily [20].

Rivaroxaban is rapidly absorbed and reaches peak
plasma concentrations within 2—4 h. Food intake increases
bioavailability up to 100%, probably due to the solubilization
and dissolution of the drug. Rivaroxaban is a substrate for
P-gp and is metabolized in the liver, with the participation
of the cytochrome P450 system (CYP3A4 and CYP2J2) [33].

Table 1. Main pharmacokinetic parameters of direct oral anticoagulants

Indicator Rivaroxaban Apixaban Dabigatran
Mechanism of action - point of application Xa inhibitor Xa inhibitor lla inhibitor
Bioavailability, % 66-100* ~50 6.5
Prodrug no no yes
T1/2, hours 5-13 12 12-14
T max, hours 2-4 3-4 0.5-2
Plasma protein binding, % >90 87 35
Renal excretion, % 33 27 85
Hepatic metabolism Moderate Moderate Low
Metabolism in CYP450 CYP3A4, CYP2J2 CYP3A4/5 No
Drug interactions CYP3A4 inhibitors, CYP3A4 inhibitors Rifampicin, quinidine,
P-glycoprotein amiodarone,

Dosing regimen

Once daily Twice a day

P-glycoprotein inhibitors

Twice a day

* The bioavailability of rivaroxaban is dose-dependent: for 10 mg, approximately 100% regardless of food intake; for 15 mg and 20 mg, approximately
66% when taken on an empty stomach and approximately 100% when taken with food.
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The drug has a double route of excretion, which provides
greater safety in patients with hepatic and/or renal
insufficiency. Considering the direct excretion of nearly
a third of the drug in the urine, creatinine clearance of 30-49
mL/min is an indication for prescribing a reduced dose of 15
mg once a day. The drug is contraindicated in patients with
creatinine clearance of < 15 mL/min [19].

Apixaban is absorbed mainly in the small intestine, with
a drug bioavailability of 50% [34]. Apixaban is metabolized
by CYP3A4/5 and secondarily by sulfotransferase 1A1 and
excreted in the urine (25%) and hepatobiliary route (75%).
The drug should be used with caution in patients with severe
renal insufficiency, and it is contraindicated in patients with
a creatinine clearance of < 15 mL/min. A reduced dose of
2.5 mg twice daily is indicated if two or more of the factors
are present: age >80 years, body weight <60 kg, and
plasma creatinine of > 1.5 mg/dL (133 pmol/L). In addition,
a dose of 2.5 mg twice a day is prescribed for patients with
creatinine clearance of 15-29 mL/min [21]. A retrospective
study by Hanigan et al. published in 2020 revealed that
the co-administration of moderate CYP3A4 inhibitors
(amiodarone, diltiazem, verapamil, erythromycin, etc.) with
apixaban or rivaroxaban for at least 3 months was associated
with a higher overall bleeding risk compared with DOAC
monotherapy [35]. Clinically significant drug interactions of
major DOACs are presented in Table 2.

All DOACs are contraindicated in patients with liver
diseases accompanied by coagulopathy, significant bleeding
risk, and Child-Pugh class C liver function impairment
[19-21]. According to the European Heart Rhythm Association
(EHRA) of 2021, rivaroxaban is contraindicated in patients
with Child—Pugh grade B hepatic cirrhosis, whereas other
DOACs can be used with caution. In the latest updates of
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the 2021 EHRA European Clinical Guidelines, unreasonable
frequent prescriptions of reduced doses of DOACs received
much interest. Experts emphasize the need for routine use
of the studied standard doses of anticoagulants and reduced
doses only in accordance with published and approved
criteria. When choosing a dose, the interests of the patient,
whose stroke risk prevails over the risk of hemorrhagic
complications, must be considered [36]. Russian researchers
take a similar position, pointing to an unreasonably frequent
reduction in DOAC doses [37].

Effect of direct oral anticoagulants
on the gastrointestinal mucosa

Despite the relatively favorable safety profile of DOACs,
bleeding risk, including Gl bleeding, is predominant and
determines the choice of DOACs. Currently, no studies have
directly compared the safety and efficacy of various DOACs.
Randomized clinical trials have shown that the incidence
of various hemorrhagic complications during anticoagulant
therapy is 2-5% annually [38, 40]; however, when analyzing
registries of patients with AF receiving long-term DOAC
therapy, the frequency of major bleeding was approximately
0.5% [41, 42]. Gl bleeding account for at least half of the total
cases of major bleeding [43-45]. In a long-term prospective
study within the REVAZA registry, the incidence of bleeding
from the upper GIT was registered three times more often
than that from the lower GIT [45].

Considering pharmacokinetics and pharmacodynamics,
DOACs should not have a direct damaging effect on
the Gl mucosa. Mihalkanin et al. demonstrated that within
3 months of monitoring patients who initially had no lesions
in the gastric mucosa and received DOACs, no clinically
significant GI hemorrhage (GIH) was detected [46]. A high

Table 2. Clinically significant drug interactions between direct oral anticoagulants and commonly used drugs [19-21]

Agent Apixaban Dabigatran Rivaroxaban
Antibacterial drugs
Clarithromycin No No No
Erythromycin No No No
NSAIDs and antiplatelet agents
NSAIDs * * *
Aspirin * * *
Clopidogrel Yes * No
Ticagrelor No * No
Antiarrhythmic drugs
Amiodarone Yes * No
Quinidine Yes Yes No
Verapamil No * No
Diltiazem No No No

Note. Yes, there is an interaction (it is not advisable to prescribe); no, no clinically significant interaction (preferably prescribed); * with caution (subject
to the measures specified in the instructions, taking into account possible changes in the concentration).
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bleeding risk is associated with the “manifesting effect” of
drugs on existing mucosal defects [47]. Thus, in a meta-
analysis of 43 studies involving > 160,000 patients treated
with DOACs, the incidence of GIH from the upper regions was
1.5% annually and 1.0% from the lower ones, which were
mainly caused by tumors of various localization, diverticulitis,
colon polyps, ulcerative colitis, hemorrhoids, and rectal
fissures [48].

Thus, DOACs have a “manifesting” effect on the already
altered Gl mucosa, and bleeding risk during anticoagulant
therapy depends on the profile of a patient and risk
predictors. Epidemiological studies have shown that GIH risks
are significantly increased in patients with comorbidities.
The main predictors of bleeding were Helicobacter pylori
infection with an odds ratio (OR) of 4.75; age > 75 years,
OR of 4.52; alcohol addiction, OR of 2.5; renal failure,
OR of 1.67; coronary heart disease, OR of 1.37; chronic
heart failure, OR of 1.25; and glucocorticosteroid intake,
OR of 1.17 [49, 50].

Before prescribing DOACs, in terms of preventing
the risk of complications, erosive and ulcerative damage to
the mucous membrane, H. pylori infection, oncopathology,
diverticulitis, and other clinically important diseases of
the GIT, which are potential sources of bleeding, must be
ruled out. In this regard, prompt endoscopic examination
of the upper and lower GIT is required [51]. To determine
the approach of managing a patient receiving anticoagulant
therapy, with Gl bleeding, the classification of hemorrhagic
complications based on the GARFIELD-AF registry (Table 3)
is used [37].

Minor hemorrhagic bleeding or “vexatious” hemorrhage
does not require medical intervention, changes in
the treatment regimen, does not change the patient’s
habitual activity, and includes minor hemorrhoidal bleeding,
minor nosebleeds, subcutaneous hematomas, and gingival
bleeding. According to the ORBIT-AF registry, which included
7372 patients on DOAC therapy, 20% experienced “vexatious”
bleeding, whereas 96% continued anticoagulant therapy
without changes. Over the next 6 months, when comparing
patients with “vexatious” bleeding and those without it,
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the risk of major hemorrhagic complications was not different.
Thus, minor hemorrhagic complications are not prodromes of
major bleeding, do not pose a serious threat to health, do
not affect the long-term prognosis of patients, and do not
serve as an indication for the discontinuation of therapy [52].
Kirchhof et al. demonstrated that when anticoagulant therapy
is interrupted, the risk of stroke increases, namely, by 6.2%
with temporary discontinuation and by 25.6% with long-term
cancelation [53]. According to the Russian clinical guidelines
of 2020, to prevent thromboembolic complications in patients
with AF and minor “vexatious” bleeding, postponing the intake
of one dose of DOAC until the bleeding stops is sufficient [51].

Currently, the scientific literature presents heterogeneous
data on the comparative safety of the main DOACs in terms
of the development of GIT complications, which is associated
with different study designs.

According to the ltalian National Pharmacovigilance
Network, 7273 serious ADRs were registered in
959.231 patients treated with DOACs — 3342/294721 (1.13%)
for dabigatran, 2032/317359 (0.64%) for rivaroxaban, and
1492/294721 (0.50%) for apixaban. The most frequent severe
ADRs were Gl bleeding (41.2% of cases) [54].

In a national population study, Ingason et al. analyzed
the data of 8892 patients who received therapy with various
DOACs between 2014 and 2019 (Table 4) [55].

Ingason et al. revealed that rivaroxaban therapy was
associated with an increased overall risk of GIH and risk
of major GIH compared with apixaban and dabigatran.
The causes of the increased risk in patients taking rivaroxaban
are unclear; however, the findings may be related to the study
design.

Higher bleeding rates with rivaroxaban intake should be
further analyzed. A randomized controlled trial of the efficacy
and safety of rivaroxaban (ROCKET AF) involved more patients
with severe diseases who initially had high bleeding risk [56].

GIH prevention

DOACs are used to prevent and treat potentially life-
threatening conditions (thrombosis and PATE); however,
their uses are at risk of ADRs, particularly bleeding. In clinical

Table 3. Classification of hemorrhagic complications based on the GARFIELD-AF registry

Major hemorrhagic complications

Overt bleeding with at least one of the following:

« Decrease in hemoglobin by >2 g/dL or

« Need for blood transfusion =2 doses of blood components

« Clinically significant localization (intracranial, intraspinal, intraocular, cardiac
tamponade, intra-articular, intramuscular with the development of compression
syndrome, and retroperitoneal bleeding)

« Fatal bleeding

Minor clinically significant hemorrhagic Overt bleeding that did not meet the criteria for major hemorrhage but required medical

complications

treatment, a change in the treatment regimen by the doctor, or accompanied by pain,

discomfort, or a change in the patient’s usual activity

Minor hemorrhagic complications
significant hemorrhage

All other bleeding events that do not meet the criteria for major and minor clinically

DOl https://doiorg/10.17816/cardar321821
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Table 4. Incidence of gastrointestinal (GI) hemorrhage (GIH) according to a population study (n = 8892)

Therapy DOACs Events per 100 people/years
Total of GI hemorrhage
Apixaban 2.4
Dabigatran 1.6
Rivaroxaban 3.2
Major Gl hemorrhage
Apixaban 1.4
Dabigatran 1.1
Rivaroxaban 2.0
Bleeding from the upper Gl tract
Apixaban 0.8
Dabigatran 0.4
Rivaroxaban 1.0
Bleeding from the lower Gl tract
Apixaban 1.3
Dabigatran 1.2
Rivaroxaban 1.6

practice, to assess the risk of all hemorrhagic complications
when using DOACs, the HAS-BLED scale is recommended.
Patients who scored > 3 points on this scale have a high
bleeding risk [57]. According to the algorithm of the Eurasian
Association of Therapists for the Prevention of Hemorrhagic
Complications, patients with AF receiving DOACs should
have normal blood pressure, minimized risk of drug
interactions, and refused or minimized alcohol consumption,
and the efficiency and safety of anticoagulant therapy must
be evaluated at least once every 12 months, as well as
liver and kidney function. Patients aged > 75 years should
be followed up every 6 months, and those with creatinine
clearance < 60 mL/min once every N months (N = creatinine
clearance /10) [21, 58].

Before initiating DOAC therapy, erosive and ulcerative
lesions of the GI mucosa must be ruled out. Patients with high
bleeding risk require correction of modifiable risk factors,
such as eradication of H. pylori, minimizing or canceling
glucocorticosteroids and NSAIDs, and use safer NSAIDs
and antiplatelet agents (highly selective cyclooxygenase-2
inhibitors and adenosine diphosphate receptor blockers), and
acid-suppressive and gastroprotective therapy [51].

The COMPASS study was the first clinical randomized
trial to evaluate the efficacy and safety of PPIs in patients
receiving DOACs. That study revealed that PPIs did not
affect the GIH risk when using DOACs; however, they had
a positive effect on patients from the high-risk group [59].
Thus, PPls are recommended for all patients who scored
= 3 on the HAS-BLED scale [63]. PPIs should also be given
to patients receiving dual or triple antithrombotic therapy,
patients taking a combination of DOACs with NSAIDs and/or
glucocorticosteroids, and patients with concomitant acid-
related diseases [60].

DOl https://doiorg/10.17816/cardar321821

In some clinical situations (hypo- or anacidity,
duodenogastric reflux, microcirculation disorders, and use of
NSAIDs and other drugs that affect adversely the Gl mucosa),
antacids, alginates, rebamipide, bismuth tripotassium
dicitrate, and ursodeoxycholic acid can be used. No clinical
studies have evaluated the efficiency of these drugs in
patients receiving anticoagulants. Clinical studies have
demonstrated the effectiveness of rebamipide in patients with
NSAID gastroenteropathy by increasing the concentration of
prostaglandins in the GI mucosa, increasing the synthesis of
glycoproteins, and activating epidermal growth factor and its
receptor expression [61-64].

CONCLUSIONS

Currently, DOACs have a wide range of clinical indications,
including the prevention and treatment of thrombotic and
thromboembolic complications. Hemorrhagic complications,
particularly from the Gl tract, is the most common ADRs
associated with DOAC therapy. When deciding on DOAC therapy,
in each case, bleeding risk, age, risk of stroke or coronary events,
renal function, and predicted adherence to the therapy prescribed
must be considered. To minimize GIH risk, risk factors for
bleeding must be identified, modifiable factors altered, potential
drug interactions monitored, and, if necessary, acid-suppressive
and gastroprotective therapy prescribed.
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