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Risk Factors of Gastrointestinal Bleeding in Patients Receiving New Oral Anticoagulants

Ju Yup Lee

Department of Internal Medicine, Keimyung University School of Medicine, Daegu, Korea

New oral anticoagulants (NOACs) are now widely used for the prevention and treatment of venous thrombosis, and for the pre-
vention of stroke and systemic embolism in patients with atrial fibrillation. As compared with warfarin, NOACs have the advantage
of rapid onset of action and less drug interaction. However, they carry a higher risk of gastrointestinal (GI) bleeding than warfarin.
The risk of GI bleeding in patients using NOACs varies according to the type and dose of the drug. By contrast, apixaban and edox-
aban are reported to carry similar risks as warfarin, and the risks with dabigatran and rivaroxaban are higher than that with warfarin.
In patients using NOAC:s, old age, impaired renal function, impaired liver function, concurrent use of antiplatelet agents, and non-
steroidal anti-inflammatory drugs are considered major risk factors of GI bleeding, and gastroprotective agents such as histamine-2
receptor antagonist and proton pump inhibitor have preventive effects. To prevent GI bleeding associated with NOACsS, the charac-
teristics of each NOAC and the risk factors of bleeding should be recognized. (Korean J Helicobacter Up Gastrointest Res 2018;18:
219-224)
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Factor Xa inhibitors
Rivaroxaban (Xarelto)

Apixaban (Eliquis)
Edoxaban (Lixiana)

Fig. 1. Targets for warfarin, heparin,
and new oral anticoagulants (NOACs)
in the coagulation pathway. Warfarin
and heparin inhibit multiple coagul-

Factor lla inhibitors

Fibrinogen }7—{ Fibrin |

Dabigatran (Pradaxa)

ation factors simultaneously. Dabiga-
tran directly inhibits factor Ila. Rivar-
oxaban, apixaban, and edoxaban directly
inhibit factor Xa. Emostasi.svg
(https://commons.wikimedia.org/wi
ki/File:Emostasi.svg).?

Table 1. Pharmacologic Characteristics of Warfarin and New Oral Anticoagulants

Pharmacokinetics Warfarin Dabigatran Rivaroxaban Apixaban Edoxaban
Mechanism Vitamin K antagonist ~ Anti-thrombin Anti-factor Xa Anti-factor Xa Anti-factor Xa
Bioavailability (%) >95 7 66 50 60
Thmax (h) 72~96 15 25 3 1~5
Ty (h) 40 9~17 6~13 12 12
Dosing Once daily Twice daily Once daily Twice daily Once daily
Renal excretion Minor High Moderate Moderate Moderate
Hepatic metabolism High Low Moderate Moderate Moderate
Transporter - P-gp P-gp P-gp P-gp
Cytochrome P450 metabolism (%) Yes None 32 <32 <4
Prodrug No Yes No No No

P-gp, P-glycoprotein transporter.

Adapted from the article of Cheung and Leung. World J Gastroenterol 2017;23:1954-1963.
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Leverkusen, Germany), apixaban (Eliquis®; Bristol-Myers
Squibb, New York, NY, USA), edoxaban (Lixiana®;
Daiichi Sankyo Europe GmbH, Munich, Germany)»& Xa ©1
2= AL ollelzt NOACS] oFejshd EAL- Table 17
of] goFs}3iTt. T NOACS- AHHAls oA H&Z o<
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of| A =] ar glet.

1) Dabigatran
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Table 2. Risk Factors for New Oral Anticoagulant-related Gastrointestinal Bleeding

Risk factors

Concomitant use of ulcerogenic agents Antiplatelet agents, nonsteroidal anti-inflammatory drugs or steroid
Older age Age>75 years
Renal impairment Creatinine clearance <50 mL/min

Prior history of peptic ulcers or gastrointestinal bleeding -
Helicobacter pylori infection -

Pre-existing gastrointestinal tract lesions Like diverticulosis, angiodysplasias
Ethnicity Western population
HAS-BLED score Score of >3
Protective factors
Antisecretory agents Proton pump inhibitor, histamine-2 receptor antagonist

HAS-BLED, hypertension, abnormal liver or renal function, history of stroke, bleeding tendency, labile international normalized ratios, elderly
aged =65 years, drug or alcohol use.
Adapted from the article of Cheung and Leung. World ] Gastroenterol 2017;23:1954-1963.”
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Table 3. Dosing Adjustments of New Oral Anticoagulants Based on Creatinine Clearence

Renal impairment

CrCl<15 mL/min CrCl 15~29 mL/min CrCl 30 ~49 mL/min CrCl>50 mL/min
Dabigatran None 75 mg b.i.d. 110 mg b.i.d. 150 mg b.i.d.
Rivaroxaban None 15 mg q.d. 15 mg q.d. 20 mg q.d.
Apixaban None 2.5mgb.i.d. 5mgb.i.d. 5mgb.i.d.
Edoxaban None 30 mg q.d. 30 mg q.d. 60 mg q.d.

CrCl, creatinine clearence; b.i.d., twice a day; q.d., every day.

Adapted from the article of Lau, et al. ] Am Coll Cardiol 2016;68:1452-1464.%

Table 4. Dosing Adjustments of New Oral Anticoagulants Based on Hepatic Function

Hepatic impairment

Severe (Child-Pugh C)

Moderate (Child-Pugh B)

Mild (Child-Pugh A)

Dabigatran Not recommended
Rivaroxaban Avoid use

Apixaban Not recommended
Edoxaban Not recommended

No adjustments
Avoid use

Use with caution
Not recommended

No adjustments
No adjustments
No adjustments
No adjustments

S S Aol AL SRlolA Pt £99 8=t 79
3 W3-8 HABIHKRR 0.57, 95% CI 0.38~0.85).” E3]
S|AER S8A] A3 T, PRz B, e
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