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NOACs are associated with significant reductions in: 

 Haemorrhagic stroke (with a strong trend towards lower rates of ischaemic stroke) 

 Intracranial haemorrhage 

 All-cause mortality (with a trend towards lower rates of myocardial infarction) 

Whereas the risk of gastrointestinal bleeding is increased 

All Licensed Anticoagulants Deliver Greater 
Benefit than Risk, NOACs More than VKAs 

: Achilles hill of NOAC 



사전 연구 결과 

Peptic Ulcer  

Lee SJ. Am J Cardiol 2012;110:373-377 

High risk AF patients 

Lee SJ, et al. Medicine. 2016;95:47 

• multicenter, retrospective analysis,  

• clinical outcomes of 754 AF patients with a 

history of ulcer bleeding 



Dabigatran and GI bleeding 

Connolly S, at al. N Engl J Med 2009;361. 

In RE-LY, dabigatran 150 mg twice daily was associated with a higher rate of MGIB compared with warfarin 

[RR 1.50], but the MGIB risk with dabigatran 110 mg twice daily was comparable with that of warfarin (RR 

1.10). 



Eikelboom J, et al. Circulation. 2011;123:2363-2372. 

Dabigatran and GI bleeding 

An increased RR of MGIB with dabigatran was seen only in patients aged ≥75 years  



The US Center for Medicare 

and Medicaid Services (CMS) database ; Dabigatran 

Graham D, et al. Circulation. 2015;131:157-164. 

A propensity-matched analysis from the US CMS database showed an increased risk of MGIB in 

patients receiving dabigatran (pooled data from 150 to 75mg twice daily doses) compared with 

warfarin (HR 1.28).  



The US Center for Medicare 

and Medicaid Services (CMS) database ; Dabigatran 

Graham D, et al. Circulation. 2015;131:157-164. 



Graham D, et al. Circulation. 2015;131:157-164. 

The US Center for Medicare 

and Medicaid Services (CMS) database ; Dabigatran 



Risk of gastrointestinal bleeding associated with oral 

anticoagulants: population based retrospective cohort study 

Chang H, et al. BMJ 2015;350:h1585 

the IMS Health LifeLink Health Plan Claims Database (USA) 



Efficacy and Safety of Dabigatran Etexilate and Warfarin in 

“Real-World” Patients With AF 

Larsen T, et al. J Am Coll Cardiol 2013;61:2264–73 

the Danish Registry of Medicinal Product Statistics,  



Bleeding Events Among New Starters and Switchers to 

Dabigatran Compared with Warfarin in AF: Danish registry 

Larsen T, et al. Am J Med 2014;127:650-656 the Danish Registry of Medicinal Product 

Statistics,  



Relative risk reduction in four major safety 

endpoints in Asians and non-Asians  

Chiang C et al. Europace2015;17:ii31 

Major bleeding 
ICH 

GI bleeding Bleeding of any cause 



Prevention of Dabigatran-Related GI Bleeding With 

Gastroprotective Agents: A Population-Based Study 

Chan E, et al. Gastroenterology 2015;149:586–595 

a retrospective cohort study using a population-wide database managed by the Hong Kong 

Hospital Authority.  



Factors Associated With Major Bleeding Events 

Insights From the ROCKET AF Trial 

Goodman SG, et al. J Am Coll Cardiol 2014;63:891–900. 

In ROCKET AF, patients receiving rivaroxaban 20 mg once daily had a significantly higher 

risk of MGIB than did those on warfarin (3.2 vs. 2.2%; P < 0.001),  



Halperin J, et al. Circulation. 2014;130:138-146 

Bleeding Sites According to Age Category; 

 From the ROCKET AF Trial 



Comparative risk of gastrointestinal bleeding with dabigatran, 

rivaroxaban, and warfarin: population based cohort study 

Abraham N, et al. BMJ 2015;350:h1857 

Dabigatran vs. Warfarin Rivaroxaban vs. Warfarin 

Optum Labs Data Warehouse, a large database including administrative claims 

data on privately insured and Medicare Advantage enrollees.  



Management of major bleeding events in patients 

treated with rivaroxaban vs. warfarin: results 

from the ROCKETAF trial 

Piccini J, et al. Eur Heart J (2014) 35, 1873–1880. 



Rivaroxaban vs. Warfarin in Japanese 

Patients With Atrial Fibrillation 

– The J-ROCKET AF Study – 

Hori M, et al. Circ J 2012; 76: 2104 – 2111. 



Real-world comparative effectiveness and safety 

of rivaroxaban and warfarin in nonvalvular atrial 

fibrillation patients 

Laliberté F, et al. Curr Med Res Opin 2014; 30:1317–25 

Healthcare claims from Symphony Health Solutions’ Patient Transactional Datasets 

from May 2011 to July 2012 



Apixaban versus Warfarin in Patients 

with Atrial Fibrillation : ARISTOTLE 

Granger C, et al. N Engl J Med 2011;365:981-92. 



Edoxaban versus Warfarin in Patients 

with Atrial Fibrillation : ENGAGE-TIMI 48 

Giugliano RP, et al. N Engl J Med 2013;369:2093–2104. 



Safety of NOACs 
-GI Bleeding 

Risk Ratio (95% CI) 

0.89 (0.70 - 1.15) 

1.48 (1.18 - 1.85) 

1.08 (0.85 – 1.38) 

1.61 (1.30– 1.99) 

0.67 (0.53– 0.83) 

1.23 (1.02– 1.50) 



GI Bleeding of NOAC in RCTs 
Pathophysiology 

Desai et al. Novel oral anticoagulants in gastroenterology. GASTROINTESTINAL ENDOSCOPY. 2013 Vol 78, No 2. 

• A First hypothesis – direct injury to the GI tract 

 Tartaric acid in dabigatran capsules may be responsible;  

  however, rivaroxaban also promotes GI bleeding, and Aggrenox (Boehringer 

Ingelheim, Germany), which also contains tartaric acid, does not. 

 Rivaroxaban is dosed once daily, thereby leading to higher peak-to-trough 

anticoagulant activity than apixaban, which is dosed twice daily 



GI Bleeding of NOAC  
- Pathophysiology 

Desai et al. Novel oral anticoagulants in gastroenterology. GASTROINTESTINAL ENDOSCOPY. 2013 Vol 78, No 2. 

• A second hypothesis 

Non-absorbed, active anticoagulant drug within the GI tract lumen 

promotes GI bleeding (eg, from vulnerable mucosal erosions or 

angiectasias). The absorption of warfarin in contrast is >95%, and 

intraluminal drug has no anticoagulant activity. 



Clinical outcome according to NOAC:  Yonsei 

 Total  

(n=5702) 

Warfarin 

(n =4990)  

NOAC 

(n = 5702) 
p-value Dabigatran Apixaban Ribaroxaban 

MACE, n (%) 63 (1.3) 29 (0.5) <0.001 7 (0.4) 14 (0.7) 8 (0.5) 

  %/year 0.96 0.53 0.001 0.38 0.77 0.50 

 Stroke, n (%) 52 (1.0) 19 (0.3) <0.001 5 (0.3) 8 (0.4) 6 (0.4) 

  %/year 0.79 0.35 <0.001 0.27 0.44 0.38 

 Systemic embolism 9 (0.2) 2 (0.04) 0.042 0 (0) 1 (0.1) 1 (0.1) 

  %/year 0.14 0.04 0.051 0 0.05 0.06 

Major bleeding 96 (1.9) 41 (0.7) <0.001 10 (0.6) 11 (0.6) 19 (1.2) 

  %/year 1.47 0.75 <0.001 0.54 0.60 1.20 

GI system 50 (1.0) 25 (0.4) 0.001 5 (0.3) 9 (0.5) 10 (0.6) 

  %/year 0.77 0.46 0.013 0.27 0.49 0.63 

 CNS system 33 (0.7) 12 (0.2) 0.001 4 (0.2) 1 (0.1) 7 (0.4) 

  %/year 0.51 0.22 0.004 0.22 0.05 0.44 

Follow up  

(median, day) 

362  

(100, 752)  

286  

(105, 550)  
<0.001  

298  

(106, 580) 

305  

(107, 560) 

314  

(102, 570) 

Kim K, et al. unpublished 



GI Bleeding of NOAC 
- Risk factors of major GI bleeding 

Desai et al. GI Bleeding in AF Patients Taking DOACs. Am J Gastroenterol Suppl 2016; 3:13 – 21 

• Dabigaran-associated GI bleeding 

 Decreased kidney function 

 African-American race 

 Multiple co-morbidities 

 Upper GI symptom (dyspepsia): double 3.2 % vs. 1.3 % / year 

 One antiplatelet: HR 1.81, 95 % CI 1.46 – 2.24 

 Two antiplatelets: HR 2.16, 95 % CI 1.34 – 3.47 

 

 Rivaroxaban-associated GI bleeding 

 Concurrent use of antiplatelet agent 

 Decreased creatinine clearance 

 Hx of previous GI hemorrhage 

 

 Apixaban-associated GI bleeding 

 Aspirin/NSAID use  

 Creatinine clearance < 85 ml/min 

 Prior episode of bleeding 



• First choice  
• For patients with a high risk of gastrointestinal bleeding, apixaban 5 mg twice 

daily or dabigatran 110 mg twice daily may be used 

• Second choice  
• Dabigatran 150 mg twice daily, edoxaban 60 mg once daily, or rivaroxaban 20 mg 

once daily 

• Comments  
• GI bleeding, even in the setting of anticoagulation, does usually not cause death 

or permanent major disability. Thus, the choice of OAC should be driven mainly 

by stroke prevention considerations. 

• The label ‘high risk of GI bleeding’ is imprecise. For example, patients with H. 

pylori-related ulcer haemorrhage may no longer be at high risk of bleeding once 

the infection has been eradicated. 

Take Home Message (1) 

Diener H, et al. Eur Heart J 2017;38:860-868 



• Comments  
• The GI bleeding risk associated with any anticoagulant is increased by concurrent 

use of antiplatelet agents, including aspirin. 

• As with warfarin, NOAC agents should be restarted as soon as deemed safe to do 

so once GI bleeding has been controlled. 

• The gastrointestinal bleeding risk of dabigatran and edoxaban are dose-

dependent. 

• The increased GI bleeding risk of dabigatran and rivaroxaban are most evident in 

patients ≥75 years old. 

• Gastrointestinal tract cancer screening and surveillance strategies (e.g. 

colonoscopy) increase early detection of occult tumours and may thereby reduce 

the incidence of neoplasm-associated GI bleeding in patients receiving OACs. 

Age-appropriate colorectal cancer screening should be undertaken prior to 

initiation of OAC. 

Take Home Message (1) 

Diener H, et al. Eur Heart J 2017;38:860-868 
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GI Bleeding of NOAC in RCTs 
Major GI bleeding - Distribution 

Desai et al. Novel oral anticoagulants in gastroenterology. GASTROINTESTINAL ENDOSCOPY. 2013 Vol 78, No 2. 

• Major GI bleeding associated with VKAs, aspirin, and NSAIDs:  

– preponderantly from the upper GI tract. 

 

• Major GI bleeding associated with dabigatran :   

– more commonly located distal to the Ligament of Treitz.  

– In RE-LY, 47% of patients taking dabigatran have experienced lower GI bleeding. 

(25% in warfarin group) 

 

• Major GI bleeding associated with rivaroxaban :   

– 22 % of events were from the lower tract, and 30 % of events were from a rectal 

source 

– In PMS, 57 % of patients taking rivaroxaban were found to have a lower GI source 

 

• Major GI bleeding associated with apixaban:   

– for upper vs. lower GI bleeds: 0.43 per 100 patient-years vs. 0.25 per 100 patient-

years 

 



GI Bleeding of anticoagulants 
- Endoscopic findings 

Desai et al. New oral anticoagulants and GI bleeding. Thromb Haemost 2013; 110: 205–212 

Upper GI Lower GI 



Choice of NOAC for Korean patients with nonvalvular AF: analysis of a multicenter 

registry (COmparision study of Drugs for symptom control and complication 

prEvention of Atrial Fibrillation; CODE-AF registry) 

32 CODE-AF registry, Sung M, et al. (Unpublished) 

Full, Low dose Optimal, Non-optimal 



Choice of NOAC for Korean patients with nonvalvular AF: analysis of a multicenter 

registry (COmparision study of Drugs for symptom control and complication 

prEvention of Atrial Fibrillation; CODE-AF registry) 

33 CODE-AF registry, Sung M, et al. (Unpublished) 

Okumura K, et al. Clin Cardiol 2017 



GI Bleeding of Oral anticoagulants 
- General considerations 

Desai et al. New oral anticoagulants and GI bleeding. Thromb Haemost 2013; 110: 205–212 

 Warfarin increases the risk of major GI bleeding 

approximately three-fold compared with placebo. 

 The addition of aspirin or other anti-platelet agents to 

warfarin increases the risk of major GI bleeding 

approximately two-fold (compared with warfarin alone). 

 Compared with warfarin, rivaroxaban and dabigatran 

150, edoxaban 60mg increase the risk of major GI 

bleeding approximately 1.5 fold. 

 Compared with warfarin, apixaban and dabigatran 110mg 

does not significantly alter the risk of major GI bleeding. 



GI Bleeding of NOAC 
- Timing of major GI bleeding 

Desai et al. GI Bleeding in AF Patients Taking DOACs. Am J Gastroenterol Suppl 2016; 3:13 – 21 

• event rate of major bleeding in the 

first 6 months 

: 2.04 per 100 patient-years (95 % 

CI 0.42 – 5.96); 

• event rate of major bleeding during 

months 6 – 12  

: 0.78 per 100 patient-years (95 % 

CI 0.09 – 2.80) 



Selection of optimal oral anticoagulant 

Gregory et al. J Ameri Coll Cardiol 2015 



GI Bleeding of NOAC in RCTs 
- Much more bleeding risk in Real-World 

LEVI et al. BLEEDING IN PATIENTS EXCLUDED FROM VKATRIALS. BLOOD, 1 MAY 2008, VOLUME 111, NUMBER 9 

• Most trials used extensive exclusion criteria to enroll only 

those patients with a presumed low risk of GI bleeding 

complications attributable to anticoagulants.  

 

• Almost 25%–40% of NOAC users are high-risk patients and the 

risk of hemorrhage can be as much as 3- to 15-fold increased 

than reported in RCTs. 

 



GI Bleeding of NOAC 
- Post-market studies 

Desai et al. GI Bleeding in AF Patients Taking DOACs. Am J Gastroenterol Suppl 2016; 3:13 – 21 

The increased risk of NOAC-associated vs. warfarin associated MGIB identified in the RCTs of 

dabigatran and rivaroxaban may be most clinically relevant in patients over 75 years of age.  



GI Bleeding of NOAC 
- Post-market studies 

Desai et al. GI Bleeding in AF Patients Taking DOACs. Am J Gastroenterol Suppl 2016; 3:13 – 21 

The increased risk of NOAC-associated vs. warfarin associated MGIB identified in the RCTs of 

dabigatran and rivaroxaban may be most clinically relevant in patients over 75 years of age.  



GI Bleeding of NOAC 
- Post-market studies 

Abraham et al. Gastroenterology 2017;-:1–9 



GI Bleeding of NOAC 
- Lessons from Post-market studies 

Desai et al. GI Bleeding in AF Patients Taking DOACs. Am J Gastroenterol Suppl 2016; 3:13 – 21 

 The increased risk of DOAC-associated vs. warfarin associated MGIB 

identified in the RCTs of dabigatran and rivaroxaban may be most clinically 

relevant in patients over 75 years of age. The effect of age on bleeding risk 

in patients taking apixaban or edoxaban has not yet been published. 

 

 The morbidity and mortality associated with MGIB is generally less than that 

associated with ICH, stroke, or systemic embolus. Specific reversal agents 

such as idarucizumab and andexanet alfa should further improve the 

outcome of bleeding events. Thus, in general, treatment should be guided 

by drug efficacy considerations over risk of MGIB.  

 

 Clinical characteristics such as age, concurrent medication use (in particular 

antiplatelet use), and comorbidities (in particular renal function) predict 

MGIB. 

 



GI Bleeding of NOAC 
- Lessons from Post-market studies 

Desai et al. GI Bleeding in AF Patients Taking DOACs. Am J Gastroenterol Suppl 2016; 3:13 – 21 

 In a recent Asian study of dabigatran users who had a prior history of peptic 

ulcer disease or GI bleeding, proton pump inhibitor use was associated with 

a reduced risk of upper GI bleeding (HR 0.29, 95 % CI 0.15 – 0.54)  

 

 In comparison with MGIB associated with warfarin, antiplatelet agents, or 

NSAIDs, bleeding associated with dabigatran (and perhaps the other NOAC 

agents) occurs more from a source in the lower vs. the upper GI tract. The 

prevalence of site-unspecified MGIB in numerous studies suggests that the 

small bowel may be a source of bleeding in this context.  

 

 Initiation of NOAC treatment may unmask occult luminal GI tract cancers by 

inducing GI bleeding. Appropriate screening of patients before anticoagulant 

initiation should be considered, and bleeding after drug initiation generally 

warrants investigation.  



GI Bleeding of NOAC 
- Prevention strategies 

Desai et al. New oral anticoagulants and GI bleeding. Thromb Haemost 2013; 110: 205–212 


