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Introduction
Providing direct oral anticoagulants (DOACs) 
was an important therapeutic advance in nonval-
vular atrial fibrillation (NVAF) and venous 
thromboembolic disease care. Four pivotal ran-
domized controlled trials studying 71,863 
patients with atrial fibrillation (AF) showed that 
DOACs are equal, if not superior, to vitamin K 
antagonists (VKAs) in preventing stroke with a 
survival benefit.1 In these settings, treatment 
with DOACs is associated with a lower overall 
bleeding risk and especially a lower risk of intrac-
ranial hemorrhage.

In the management of deep vein thrombosis 
(DVT) and pulmonary embolism (PE), six rand-
omized controlled trials have been conducted 
with 26,997 patients and have shown that DOACs 
are as efficient as heparin treatment relayed by 
VKA in preventing recurrence of thromboembo-
lism, while being associated with a risk reduction 
in overall bleeding.2 However, DOACs have been 
associated with a higher incidence of gastroin-
testinal bleeding in most of the pivotal trials 
available. The goal of this work, born from a  
pluridisciplinary reflection of experts in gastroen-
terology, cardiology, intensive care medicine and 
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the management of atrial fibrillation and venous thromboembolism (VTE). The DOACs, anti-
IIa for dabigatran and anti-Xa for rivaroxaban, apixaban and edoxaban, all have a rapid onset 
of action and a short half life. There is no need for routine hemostasis testing for treatment 
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the risk of gastrointestinal bleeding (relative risk 1.25). Withholding the DOAC treatment, 
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steps in the management of gastrointestinal bleeding. For patients without impaired renal 
function, achieving low coagulation takes around 24 h after the last intake of a DOAC. The 
use of DOAC antagonists will be helpful in controlling bleeding in the most severe and urgent 
situations. Idarucizumab is available for clinical use for dabigatran and andexanet is currently 
being reviewed by drug agencies for rivaroxaban, apixaban and edoxaban. It is important 
to assess the bleeding risk associated with the planned procedure, and the patient’s renal 
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strengthen the local hemostasis strategies in DOAC-treated patients undergoing a therapeutic 
endoscopic procedure. Resuming or not resuming anticoagulation with a DOAC after bleeding 
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hematology, was to focus on the risk and manage-
ment of gastrointestinal bleeding and scheduled 
endoscopy in patients receiving DOACs.

DOACs: characteristics, indications, uses

Indications of DOACs
Arterial and venous thromboembolism (VTE) are 
common and can be severe.3 These conditions 
represent a burden for the patient and for society. 
Prevention and treatment of thrombosis relies on 
anticoagulation. In July 2014, a report from the 
French drug safety agency (ANSM) showed that 
3.12 million patients, 13.7% of whom were over 
65 years old, were treated with an anticoagulant 
in 2013. Clinically available oral anticoagulants 
are VKAs and DOACs, with a growing part of 
new prescriptions prioritizing DOACs: 30% at 
the end of 2014.4 DOACs include the thrombin 
inhibitor dabigatran and the anti-Xa agents rivar-
oxaban, apixaban and edoxaban. They are pre-
scribed for stroke prevention and systemic 
embolisms in adults with NVAF, associated with 
one or more risk factors (stroke risk assessed by 
CHADS2 and CHA2DS2-VASc scores, shown 
in Table 1). The use of a DOAC rather than a 
VKA has shown a reduction of ischemic [relative 
risk (RR) 0.92] or hemorrhagic stroke (RR 0.49), 
and a reduced all-cause mortality (RR 0.90).1 A 
DOAC is also indicated in the secondary preven-
tion and treatment of VTE, and in the prevention 
of VTE after a major elective orthopedic surgery.4 
Its use in patients with acute coronary syndrome 
is still being investigated.

Characteristics of DOACs
DOACs have a common rapid onset of action: 
between 30 min and 4 h (Tmax between 1.5 and  
4 h). A detailed description of pharmacokinetics 
parameters is shown in Table 2.

Oral bioavailability of DOACs is very variable. 
Dabigatran etexilate is a prodrug that is rapidly 
converted to an active substance by hydrolysis in 
the intestine and liver. Therefore, this drug has 
direct contact with the gastrointestinal mucosa. 
The main difference between the two subtypes 
of DOACs is the renal excretion of the drug, 
which is significant with dabigatran and negligi-
ble with rivaroxaban, apixaban and edoxaban. 
Concomitant treatment with a cytochrome P450 
3A4 (CYP3A4) or Permeability-glycoprotein 
(P-gp) inducer or inhibitor can be associated 
with a decrease or increase in exposure to the 
DOAC, and can increase the risk of thrombosis 
or hemorrhage. The main drug interactions are 
with azole agents, rifampicine and some antiviral 
drugs. There is no known pharmacological inter-
action between DOACs and proton pump inhib-
itors (PPIs). There is also no contraindication to 
Helicobacter pylori eradication with doxycycline–
metronidazole–bismuth subcitrate triple ther-
apy. There is no clinical impact of the known 
pharmacological interaction between DOAC 
and clarithromycin, a CYP3A4 inhibitor.

Uses of DOACs
The recommended doses for the different DOACs 
are shown in Table 2. A dose reduction should be 

Table 1. CHADS2 and CHA2DS2-VASc: scores for Atrial Fibrillation Stroke Risk.

CHADS2 CHA2DS2-VASc

Congestive heart failure (or left ventricular 
systolic dysfunction)

+1 +1

Arterial hypertension +1 +1

Age ⩾75 years +1 +2

Age 65–74 years – +1

Diabetes mellitus +1 +1

Stroke or transient ischemic attack or 
thromboembolism history

+2 +2

Vascular disease history (myocardial infarction, 
peripheral artery disease, aortic plaque)

– +1

Female sex – +1
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considered for patients with bleeding risks (older 
people, those with low body weight or impaired 
renal function). Hepatic impairment affecting 
coagulation and risk of active clinically significant 
bleeding are contraindications for using DOACs. 
In view of their pharmacokinetics, DOACs should 
never be used in association with other antico-
agulants [unfractionated heparin, low molecular 
weight heparin (LMWH), among others].

There is no need for routine coagulation test sur-
veillance while patients are treated with DOACs, 
as they have been developed to be used without 
any biological monitoring.

In the event of a major bleed, or if an urgent sur-
gery or intervention with high bleeding risk is 

required, some specific coagulation tests can be 
used. Routine coagulation tests, such as activated 
partial thromboplastin time (aPTT) or prothrom-
bin ratio (PR), cannot be used in this setting 
because of a lack of sensitivity. Therefore, normal 
aPTT or PR is not sufficient to exclude therapeu-
tic blood levels of DOACs.5 However, a normal 
thrombin clotting time (TCT) is related to the 
absence of clinically active blood levels of dabi-
gatran. The plasma anti-Xa assay, used to monitor 
the effect of heparin, is useful to exclude clinically 
active blood levels of rivaroxaban or apixaban 
when anti-Xa activity is below 0.1 IU/ml.

Specific coagulation tests, correlated with the 
measurement of the plasma concentration of 
DOACs, have been developed. For instance, a 

Table 2. Main features of DOAC.

Features Dabigatran Rivaroxaban Apixaban Edoxaban

Prodrug Yes No No No

Bioavailability 6.5% <15 mg: 80–100%
⩾15 mg: 66% when fasting, 
100% after food intake

50% 62%

Effect of food on 
absorption

No ⩾15 mg: bioavailability +39% if 
taken with food
<15 mg: no difference if taken 
with or without food

No No

Tmax (h) 0.5–2 2–4 3–4 1.5

Half life (h) 12–14
Longer if renal 
impairment

5–9 in young patients
11–13 in older patients

12 10–14

Metabolism Very low High High Low

Excretion Renal: 85% of 
absorbed drug
Fecal: 6% of 
absorbed drug

Renal:
33% excreted unchanged
33% excreted as metabolites
Fecal: 33% excreted as 
metabolites

Renal: 27% of 
absorbed drug
Fecal: 50% of 
absorbed drug

Renal: 35% of absorbed 
drug
Fecal:
60% of absorbed 
drug; 70% excreted 
unchanged

Dialyzability Possible No Poorly efficient Poorly efficient

Usual dose 2 × 150 mg
or 2 × 110 mg

AF: 1 × 20 mg
DVT-PE:
2 × 15 mg for 21 days and then 
1 × 20 mg
Post-ACS: 2 × 2.5 mg

2 × 5 mg
or
2 × 2.5 mg

1 × 60 mg

Dose adjustment for 
renal impairment

CrCl 30–50 ml/
min: 2 × 110 mg

CrCl 15–30 ml/min: 1 × 15 mg CrCl 15–30 ml/
min: 2 × 2.5 mg

CrCl 15–50 ml/min: 1 × 
30 mg

AF, atrial fibrillation; DOAC, direct oral anticoagulant; DVT-PE, deep vein thrombosis pulmonary embolism; post ACS, post acute coronary 
syndrome; CrCl, creatinine clearance.
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diluted thrombin time is used for dabigatran and 
an anti-Xa activity assay calibrated to the specific 
drug is used for rivaroxaban and apixaban. A 
threshold of 30 ng/ml has been proposed for dabi-
gatran and rivaroxaban, under which there is no 
increase in the bleeding risk associated with thera-
peutic management of a major bleed or with an 
unscheduled invasive procedure with a risk of 
bleeding. These tests are unfortunately not broadly 
available yet.6–8

DOACs are administered in fixed doses for the 
long term without routine coagulation monitoring.

Gastrointestinal bleeding and other bleeding 
risks under DOACs

Overall bleeding risk under DOACs
Clinically relevant bleeding events under 
DOACs are mainly intracranial hemorrhage and 
gastrointestinal bleeding. These bleeding com-
plications, well known under VKA treatment, 
are relevant because they constitute the leading 
cause of iatrogenic hospitalization and are  
considered to be responsible for approximately 
5000 deaths in France each year.4 The one-year 
risk of major bleeding in patients anticoagulated 
for AF is assessed by the HAS-BLED score 
(Hypertension, Abnormal renal/liver function, 
Stroke, Bleeding history, Labile International 
Normalized Ratio, Elderly > 65 years, Drugs/
Alcohol concomitantly). The bleeding risk under 
DOACs is increased in patients over 75 years of 
age, with severe renal function impairment, low 
body weight (<60 kg), hepatic impairment, dia-
betes, previous gastrointestinal bleeding, known 
arterial hypertension, or receiving concomitant 
systemic treatment by strong inhibitors of 
CYP3A4 and P-gp.

Phase III studies evaluating the efficacy and 
safety of DOACs in NVAF and VTE have shown 
a significant decrease in overall bleeding, in par-
ticular in preventing intracranial hemorrhage, 
compared with VKA (RR 0.49).1,2,9–12 However, 
there is no difference in bleeding risk between 
DOACs and LMWH in patients with VTE in 
phase III studies.2

Some real-life observational studies have shown a 
similar overall bleeding risk in patients treated 
with DOACs compared with VKAs, whereas 

others have suggested a decrease in overall bleed-
ing in those receiving DOACs. This effect was 
mainly related to a decrease in the risk of intrac-
ranial hemorrhage.13,14

Gastrointestinal bleeding risk under DOACs
The risk of gastrointestinal bleeding for patients 
treated with anticoagulants is estimated to be 
1.5–5% a year. It is higher for older people 
because of associated comorbidity as well as 
polymedication, including treatment with anti-
platelet drugs and nonsteroidal anti-inflamma-
tory drugs (NSAIDs). In patients with NVAF, 
cumulative incidence rates of bleeding over 24 
months of hospitalization have recently been 
estimated to be 53.1 in 1000 patients in France, 
26% of whom experienced gastrointestinal 
bleeding.15,16 Meta-analyses of randomized con-
trolled trials available in patients with NVAF 
have suggested that treatment with DOACs 
could increase the risk of gastrointestinal bleed-
ing by 25% compared with VKAs.1,9,10,17 
However, almost all of the analyses of individual 
studies available in patients with NVAF and 
VTE did not find an increase in this risk  
(Table 3).18–20 The rate of lower gastrointestinal 
bleeding seems to increase in patients treated 
with DOACs compared with VKAs, but the 
mechanism remains unclear.21

Gastrointestinal contraindications to the use of 
DOACs
A clinically significant active bleed is a formal 
contraindication to anticoagulant therapy with a 
VKA as well as with a DOAC. Gastrointestinal 
contraindications to the use of DOACs are the 
same as with VKAs: active bleeding, active ulcers, 
hemorrhagic angiodysplasia and recurrent bleed-
ing with need of iterative transfusion. These  
contraindications are mostly temporary. Other 
gastrointestinal contraindications are potential 
gastrointestinal bleeding lesions that are inacces-
sible to endoscopic or surgical treatments, and 
patients with Child-Pugh C cirrhosis. If a patient 
has had gastrointestinal bleeding in the past, 
there is a risk of recurrence under anticoagulant 
therapy, but it does not make it formally and 
definitively contraindicated.

Most gastrointestinal contraindications to the use 
of DOACs are temporary.
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Prevention of gastrointestinal bleeding in 
patients treated with DOACs
When an increase in the risk of bleeding is 
identified in a patient treated with a DOAC, a 
pluridisciplinary discussion with the cardiologist 
is required and the DOAC dosage should be tem-
porarily reduced. Concomitant therapy with 
NSAIDs, aspirin and other antiplatelet drugs is 
associated with a higher risk of bleeding and 
should be avoided whenever possible. A prophy-
lactic antisecretory treatment with a PPI should 
be added when the patient has a history of gas-
troduodenal ulcer or gastrointestinal bleeding.22 
This prophylaxis could also be discussed individ-
ually in older patients with concomitant exposure 
to an antiplatelet drug, even if there are no proven 
benefits in this indication yet. Systematic eradica-
tion therapy for H. pylori prior to administration 
of DOACs is not recommended but can be dis-
cussed. An annual surveillance program looking 
for clinically visible bleeding and including a 
complete blood count and dosage of serum cre-
atinine is required.

Management of gastrointestinal bleeding in 
patients treated with DOACs
In the case of gastrointestinal bleeding, DOAC 
treatment must be withheld, the time of the last 
intake must be noted and the renal function esti-
mated. The Rockall risk scoring system is used to 
predict outcomes in patients with upper gastroin-
testinal bleeding. If a major bleed occurs, the pri-
ority is to restore hemodynamic stability, mainly 
by fluid resuscitation, whether or not the patient 
is anticoagulated. A red blood cell transfusion 
should be considered when hemoglobin levels are 
below 7 or 9 g/dl for patients with severe comor-
bidities. Indications for emergency endoscopies 
are no different for DOACs than for other antico-
agulants. An endoscopy should be performed 
within 24 h after the bleeding has started. An 
observatory, which took place in 2001, showed 
that the time between a patient’s first onset of 
bleeding and his arrival at the emergency room 
was 33 ± 42 h, and the time between his arrival in 
the emergency room and the performing of the 
endoscopy was 14 ± 16 h. In these settings, the 
short half lives of DOACs become advantageous. 
If there was no further intake of the DOAC since 
the diagnosis of gastrointestinal bleeding, the 
state of hypocoagulability will often be over by 
the time the patient reaches the gastroenterolo-
gist. However, this statement is only true if  
renal function is normal. The management of 

gastrointestinal bleeding must take the plasma 
half life of the DOAC used into account, knowing 
that it takes four half lives to regain normal  
coagulation characteristics. In the case of a life-
threatening gastrointestinal bleed, uncontrolled 
by endoscopy and with recent intake of a DOAC, 
a reversal strategy should be considered depend-
ing on circulating levels of anticoagulants and the 
availability of specific antidotes.

In this case, administration of nonspecific proco-
agulant drugs, such as activated or nonactivated 
prothrombin complex concentrate (aPCC or 
PCC) or tranexamic acid can be considered.8,23,24 
FEIBA (Factor Eight Inhibitor Bypassing 
Activity), which is an aPCC, is considered the 
first choice in this situation and is administered 
intravenously at a dosage of 30–50 IU/kg (maxi-
mum flow rate 2 IU/kg/min).25,26 A nonactivated 
PCC is also an option and is given at a dosage  
of 50 IU/kg (maximum flow rate 2–3 ml/min), 
which is twice the dosage used in VKA-related 
bleedings.25,27 Another infusion of a PCC can be 
administered 8 h after the first one if needed.

Specific antidotes for DOACs have been recently 
developed: idarucizumab, a humanized monoclo-
nal antibody fragment (Fab) for dabigatran, and 
andexanet  alfa, a decoy recombinant factor Xa 
molecule with no action on hemostasis for rivar-
oxaban, apixaban and edoxaban.

Idarucizumab (Praxbind, Boehringer Ingelheim 
Pharma, GmbH & Co KG, Biberach, Germany) 
has been given US Food and Drug Administration 
(FDA) and European Medicines Agency (EMA) 
approval in 2015 and is now authorized in France 
after an initial temporary use authorization from 
November 2015 to February 2016. It is restricted 
to hospital use in emergency situations, such as 
life-threatening bleeding or bleeding in a critical 
organ, and perioperative management of an emer-
gency surgery at high risk of bleeding that cannot 
be delayed by more than 8 h. The recommended 
dose of idarucizumab is 5 g, administered as two 
consecutive infusions over 5–10 min each of 2.5 g 
(no more than 15 min apart) or as a bolus 
injection.

Dabigatran plasma concentration should be 
measured before administration of idarucizumab 
and 12–18 h after if rebleeding occurs. A second 
5 g infusion of idarucizumab is possible if dabi-
gatran plasma concentration is above 30 ng/ml in 
this situation.
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Idarucizumab has shown a median maximum 
percentage reversal of 100% and a normalization 
of hemostasis tests in 88–98% of patients within 
minutes.28

Phase III studies of andexanet alfa have shown a 
rapid onset of action (within 2–5 min), restoring 
thrombin generation and normal coagulation in 
patients treated with rivaroxaban, apixaban and 
edoxaban. Preliminary results of an ongoing  
multicenter prospective study (ANNEXA-4) of 
patients with acute major bleeding after the 
administration of a factor Xa inhibitor have 
recently been presented at the European Society 
of Cardiology Congress in 2016. An initial bolus 
and subsequent 2 h infusion of andexanet reduced 
anti-factor Xa activity with effective hemostasis 
by 79%. The final results of ANNEXA-4 are to 
be published in 2022. So far, andexanet alfa is not 
yet available for clinical use in Europe or the USA 
and is still awaiting approval from both the EMA 
and the FDA.29,30

The arrival of these antidotes will facilitate the 
management of bleeding complications in patients 
treated with DOACs. However, their position in 
the therapeutic strategy of bleeding events in 
patients receiving DOACs is not well defined yet. 
Restarting anticoagulation or not should be eval-
uated as soon as the bleeding is over, ideally right 
after a control endoscopy. Restarting anticoagula-
tion therapy with a DOAC is possible except in 
patients with renal function impairment. In this 
case, weighing the benefits of preventing throm-
boembolism against the risk of recurrence of 
bleeding is essential. This must take into account 
the patient’s risk factors and medical history, and 
the decision must ideally be taken by a pluridisci-
plinary team.

DOACs and scheduled endoscopy: risk 
stratification of endoscopic procedures, 
modality of discontinuation and restart 
of anticoagulation, surveillance after 
endoscopic procedures

Bleeding risk of a scheduled endoscopy in 
patients treated with DOACs
The management of a scheduled endoscopy in 
patients treated with DOACs is easier, even if 
there is still a risk of provoked bleeding. Diagnostic 
procedures are associated with a low risk of bleed-
ing, even in a patient treated with a DOAC. 
However, most therapeutic procedures are 

associated with a high risk of bleeding and justify 
precautions to be taken (Table 4). For therapeu-
tic procedures with a moderate risk of bleeding 
and for which a direct hemostatic action is possi-
ble, prevention modalities are very important and 
should always be available and used (clips, 
endoloop, among others). The duration of a 
patient’s hospital stay when treated with DOACs 
is no different than with another anticoagulation 
therapy: for an ambulatory endoscopic proce-
dure, a 6 h observation is required, and thus a 
potentially risky endoscopic procedure should be 
performed in the morning. Finally, we should not 
underestimate the risk of delayed bleeding, espe-
cially in the case of excessive coagulation.

The modality of discontinuation of DOACs 
depends on the endoscopic procedure
The pharmacokinetic profile of DOACs varies a 
lot between individuals (higher peak levels 2–6 h 
after oral administration) and makes it impossible 
to predict accurately their anticoagulant effect. 
Currently there is no simple test to assess the 
anticoagulant activity of a DOAC and until 2015–
2016 there were no specific antidotes available in 
clinical practice, which made the management of 
DOAC-related gastrointestinal bleeding difficult.

Therefore, recent European guidelines for the 
management of endoscopy in patients on DOAC 
therapy were published in March 2016 by  
the British Society of Gastroenterology (BSG) 
and the European Society of Gastrointestinal 
Endoscopy (ESGE), even though there is little 
evidence. For low-risk endoscopic procedures, 
the guidelines suggest that the morning dose 
(sometimes even the evening dose of the previ-
ous day) is omitted, whatever treatment regimen 
is used. For high-risk endoscopic procedures, it 
is recommended that the last dose of DOACs  
be taken at least 48 h before the procedure, or  
72 h prior to the procedure for patients  
taking dabigatran with a creatinine clearance of 
30–50 ml/min.31

These new guidelines are mostly the same as  
the latest American guidelines published in 2016 
by the American Society for Gastrointestinal 
Endoscopy (ASGE). The only important differ-
ence is that the BSG/ESGE recommends with-
holding the DOAC on the morning of a low-risk 
endoscopic procedure whereas the ASGE allows 
continuation of the DOAC in this situation.32 
They are also in line with the guidelines published 
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by the European Heart Rhythm Association in 
2015, insisting on shorter duration of discontinu-
ation depending on the thromboembolic (Table 5) 
and bleeding risk, and on the renal function.33

In any patient with rapidly deteriorating renal 
function, a hematologist should be consulted. 
There is no need for a bridging therapy with  
parenteral heparin in these settings. It is not rec-
ommended that plasma concentrations of 
DOACs are routinely monitored (working 
group on perioperative haemostasis, GIHP 
2015 proposal).

When to restart anticoagulation with DOACs
The timing of restarting anticoagulation with a 
DOAC depends on the risk of thrombosis or 
hemorrhage, and on the kind of endoscopic  
therapy that has been carried out. There is no 

consensual strategy at this time. Creatinine clear-
ance using the Cockroft and Gault equation or 
estimated glomerular filtration rate can be useful 
before restarting a DOAC therapy.

After a diagnostic procedure, treatment can be 
resumed after a rest of 6 h. After a therapeutic 
procedure, provided that hemostasis is achieved, 
treatment can be resumed with a delay of 12–48 
h: 12–24 h in most cases (e.g. polypectomy) or 
24–48 h in higher risk situations (e.g. deep gas-
troduodenal ulcer).

A period of discontinuation longer than 48 h is 
associated with a significant increase in the risk of 
thrombosis. For a procedure with a significant 
risk of delayed hemorrhage, such as endoscopic 
mucosal resection or endoscopic submucosal dis-
section, a longer period of discontinuation may 
be considered.31 This risk of delayed hemorrhage 

Table 4. Risk stratification of endoscopic procedures based on the risk of hemorrhage (European Society of 
Gastrointestinal Endoscopy guidelines 2016).

Risk stratification Endoscopic procedure

Low risk Diagnostic procedures with or without biopsy
Biliary or pancreatic stenting
Device-assisted enteroscopy without polypectomy

High risk Endoscopic polypectomy
ERCP with sphincterotomy
Sphincterotomy plus large balloon papillary dilatation
Ampullectomy
Endoscopic mucosal resection or endoscopic submucosal dissection
Endoscopic dilatation of strictures in the upper or lower gastrointestinal tract
Endoscopic therapy of varices
Percutaneous endoscopic gastrostomy
Endoscopic ultrasound with fine needle aspiration
Esophageal, enteral or colonic stenting

ERCP, Endoscopic Retrograde CholangioPancreatography.

Table 5. Thrombotic risk: based on HAS (French National Authority for Health) synthesis.

Atrial fibrillation VTE

Mild risk CHADS 0–1
No stroke

Other VTE

High risk CHADS 2–6
Stroke

PE < 3 months
Proximal DVT < 3 months
Recurrent VTE

Associated risk factors: atrial fibrillation, history of TIA or AIS, diabetes, heart failure, age over 75.
AIS, acute ischemic stroke; DVT, deep venous thromboembolism; PE, pulmonary embolism; TIA, transient ischemic 
attack; VTE, venous thromboembolism.
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should be anticipated and adequate surveillance 
should be provided to well informed patients, 
considering their risk factors.

Alternatives to anticoagulation with DOACs
Switching from a DOAC to another anticoagula-
tion therapy should be discussed case by case, 
depending on the indications, bleeding severity, a 
reversible cause of bleeding and renal function. In 
some situations, for example patients with AF at 
low risk of embolic events or beyond the first 3 
months of treatment for VTE, restoring thera-
peutic intensity anticoagulation is not an emer-
gency. It should always be discussed with the 
practitioner prescribing the DOAC.

Alternatives to anticoagulation should be consid-
ered after pluridisciplinary discussions: urgent 
vena cava filter placement for treatment of VTE, 
semi-urgent closure of the left atrial appendage 
followed by ablation for atrial fibrillation with 
embolism that could allow discussion of discon-
tinuation of anticoagulation therapy with enough 
hindsight and in the absence of recurrence.

A temporary switch to heparin (unfractionated 
heparin or LMWH) or fondaparinux is possible, 
but should not be considered a standard of care in 
this situation.

Switching from a DOAC to a VKA, with the 
assumption of a lower rate of bleeding events, is 
also an option. Switching from a DOAC to 
another DOAC can be discussed depending on 
pharmacological features (lower peak plasma 
concentration), shorter half lives (which allows a 
quicker reversibility of the anticoagulant effect) or 
lower rates of gastrointestinal bleeding, described 
in the literature according to the chosen DOAC.

There is no information available regarding the 
prevention of recurrent gastrointestinal bleeding.

Conclusion
VTE prophylaxis, treatment and prevention of 
embolic events in patients with nonvalvular AF 
are greatly simplified by the use of DOACs, which 
are administered in fixed doses and do not require 
any biological monitoring.

Gastrointestinal bleeding could be more frequent 
with DOAC therapy than with VKA therapy.

Gastroenterologists should know how to deal 
with an emergency such as a gastrointestinal 
bleeding and how to manage a scheduled proce-
dure in patients treated with a DOAC.

Better knowledge of these situations and well 
defined protocols set up by gastrointestinal 
bleeding units should permit the minimization of 
morbidity and mortality associated with these 
adverse events.

Funding
Financial support from Bayer Healthcare was 
limited to the organization of the working 
sessions.

Conflict of interest statement
David Deutsch: none. Christian Boustière has 
served as a speaker and a consultant for Bayer 
Healthcare and Boston Scientific. Emile Ferrari 
has served as a speaker and a consultant for Bayer 
Healthcare, Boehringer Ingelheim, Bristol-Myers 
Squibb and Daichi Sankyo. Pierre Albaladejo has 
served as a speaker and a consultant for Aspen, 
Bayer Healthcare, Bristol-Myers Squibb, Nordic, 
Pfizer, Portola and Sanofi. Pierre-Emmanuel 
Morange has served as a speaker and a consultant 
for Bayer Healthcare, Boehringer Ingelheim, 
Bristol-Myers Squibb, Leo Pharma, Novo 
Nordisk, Pfizer, Sanofi and Stago. Robert 
Benamouzig has served as a speaker and a con-
sultant for Bayer Healthcare.

References
 1. Ruff CT, Giugliano RP, Braunwald E, et al. 

Comparison of the efficacy and safety of new 
oral anticoagulants with warfarin in patients with 
atrial fibrillation: a meta-analysis of randomised 
trials. Lancet 2014; 383: 955–962.

 2. Cohen AT, Hamilton M, Mitchell SA, et al. 
Comparison of the novel oral anticoagulants 
apixaban, dabigatran, edoxaban, and rivaroxaban 
in the initial and long-term treatment and 
prevention of venous thromboembolism: 
systematic review and network meta-Analysis. 
PLoS One 2015; 30: e0144856.

 3. Delluc A, Le Ven F, Mottier D, et al. 
Epidemiologie et facteurs de risque de la maladie 
veineuse thromboembolique. Rev Mal Respir 
2012; 29: 254–266.

 4. http://ansm.sante.fr/content/
download/61981/795269/version/2/file/ANSM-
rapport_NACOs-avril+2014.pdf

https://journals.sagepub.com/home/tag
http://tag.sagepub.com
http://ansm.sante.fr/content/download/61981/795269/version/2/file/ANSM-rapport_NACOs-avril+2014.pdf
http://ansm.sante.fr/content/download/61981/795269/version/2/file/ANSM-rapport_NACOs-avril+2014.pdf
http://ansm.sante.fr/content/download/61981/795269/version/2/file/ANSM-rapport_NACOs-avril+2014.pdf


Therapeutic Advances in Gastroenterology 10(6)

504 journals.sagepub.com/home/tag

 5. Godier A, Martin AC, Leblanc I, et al. 
Peri-procedural management of dabigatran 
and rivaroxaban: duration of anticoagulant 
discontinuation and drug concentrations. Thromb 
Res 2015; 136: 763–768.

 6. Steiner T, Bohm M, Dichgans M, et al. 
Recommendations for the emergency 
management of complications associated with 
the new direct oral anticoagulants (DOACs), 
apixaban, dabigatran and rivaroxaban. Clin Res 
Cardiol 2013; 102: 399–412.

 7. http://site.geht.org/site/Pratiques-Professionnelles/
Anticoagulants-Oraux-Directs-AOD-/Documents-
GEHT-AOD-et-tests-d-hemostase_96_839.html

 8. Pernod G, Albaladejo P, Godier A, et al. 
Management of major bleeding complications 
and emergency surgery in patients on long-
term treatment with direct oral anticoagulants, 
thrombin or factor-Xa inhibitors: proposals of 
the working group on perioperative haemostasis 
(GIHP). Arch Cardiovasc Dis 2013; 106: 
382–393.

 9. Miller CS, Grandi SM, Shimony A, et al. 
Meta-analysis of efficacy and safety of new 
oral anticoagulants (dabigatran, rivaroxaban, 
apixaban) versus warfarin in patients with atrial 
fibrillation. Am J Cardiol 2012; 110: 453–460.

 10. Chai-Adisaksopha C, Crowther M, Isayama 
T, et al. The impact of bleeding complications 
in patients receiving target-specific oral 
anticoagulants: a systematic review and meta-
analysis. Blood 2014; 124: 2450–2458.

 11. EINSTEIN Investigators, Bauersachs R, 
Berkowitz SD, et al. Oral rivaroxaban for 
symptomatic venous thromboembolism. New 
Engl J Med 2010; 363: 2499–2510.

 12. Agnelli G, Buller HR, Cohen A, et al. Oral 
apixaban for the treatment of acute venous 
thromboembolism. New Engl J Med 2013; 369: 
799–808.

 13. Larsen TB, Rasmussen LH, Skjoth F, et al. 
Efficacy and safety of dabigatran etexilate and 
warfarin in ‘real-world’ patients with atrial 
fibrillation: a prospective nationwide cohort 
study. J Am Coll Cardiol 2013; 61: 2264–2273.

 14. Beyer-Westendorf J, Forster K, Pannach S, et al. 
Rates, management, and outcome of rivaroxaban 
bleeding in daily care: results from the Dresden 
NOAC registry. Blood 2014; 124: 955–962.

 15. Benard-Laribiere A, Miremont-Salame G, 
Perault-Pochat MC, et al. Incidence of hospital 
admissions due to adverse drug reactions in 

France: the EMIR study. Fundam Clin Pharmacol 
2015; 29: 106–111.

 16. Cotte FE, Chaize G, Kachaner I, et al. Incidence 
and cost of stroke and hemorrhage in patients 
diagnosed with atrial fibrillation in France. J 
Stroke Cerebrovasc Dis 2014; 23: e73–e83.

 17. Sherwood MW, Nessel CC, Hellkamp AS, et al. 
Gastrointestinal bleeding in patients with atrial 
fibrillation treated with rivaroxaban or warfarin: 
ROCKET AF Trial. J Am Coll Cardiol 2015; 66: 
2271–2281.

 18. Tamayo S, Frank Peacock W, Patel M, 
et al. Characterizing major bleeding in 
patients with nonvalvular atrial fibrillation: a 
pharmacovigilance study of 27 467 patients 
taking rivaroxaban. Clin Cardiol 2015; 38: 
63–68.

 19. Camm AJ, Amarenco P, Haas S, et al. XANTUS: 
a real-world, prospective, observational study 
of patients treated with rivaroxaban for stroke 
prevention in atrial fibrillation. Eur Heart J 2015; 
ehv466.

 20. Abraham NS, Singh S, Alexander GC, et al. 
Comparative risk of gastrointestinal bleeding with 
dabigatran, rivaroxaban, and warfarin: population 
based cohort study. Br Med J 2015; 350: h1857.

 21. Desai J, Kolb JM, Weitz JI, et al. Gastrointestinal 
bleeding with the new oral anticoagulants 
– defining the issues and the management 
strategies. Thromb Haemost 2013; 110: 205–212.

 22. Chan EW, Lau WC, Leung WK, et al. Prevention 
of dabigatran-related gastrointestinal bleeding 
with gastroprotective agents: a population-based 
study. Gastroenterology 2015; 149: 586–595.

 23. Bennett C, Klingenberg SL, Langholz E, et al. 
Tranexamic acid for upper gastrointestinal 
bleeding. Cochrane Database Syst Rev 2014; 11: 
CD006640.

 24. Heidbuchel H, Verhamme P, Alings M, et al. 
Updated European heart rhythm association 
practical guide on the use of non-vitamin K 
antagonist anticoagulants in patients with non-
valvular atrial fibrillation. Europace 2015; 17: 
1467–1507.

 25. Marlu R, Hodaj E, Paris A, et al. Effect of non-
specific reversal agents on anticoagulant activity 
of dabigatran and rivaroxaban: a randomised 
crossover ex vivo study in healthy volunteers. 
Thromb Haemost 2012; 108: 217–224.

 26. Dager WE, Gosselin RC and Roberts AJ. 
Reversing dabigatran in life-threatening bleeding 

https://journals.sagepub.com/home/tag
http://site.geht.org/site/Pratiques-Professionnelles/Anticoagulants-Oraux-Directs-AOD-/Documents-GEHT-AOD-et-tests-d-hemostase_96_839.html
http://site.geht.org/site/Pratiques-Professionnelles/Anticoagulants-Oraux-Directs-AOD-/Documents-GEHT-AOD-et-tests-d-hemostase_96_839.html
http://site.geht.org/site/Pratiques-Professionnelles/Anticoagulants-Oraux-Directs-AOD-/Documents-GEHT-AOD-et-tests-d-hemostase_96_839.html


D Deutsch, C Boustière et al.

journals.sagepub.com/home/tag 505

occurring during cardiac ablation with factor 
eight inhibitor bypassing activity. Crit Care Med 
2013; 41: e42–e46.

 27. Eerenberg ES, Kamphuisen PW, Sijpkens MK, 
et al. Reversal of rivaroxaban and dabigatran 
by prothrombin complex concentrate: a 
randomized, placebo-controlled, crossover 
study in healthy subjects. Circulation 2011; 124: 
1573–1579.

 28. Pollack CV Jr, Reilly PA, Eikelboom J, et al. 
Idarucizumab for dabigatran reversal. N Engl J 
Med 2015; 373: 511–520.

 29. Siegal DM, Curnutte JT, Connolly SJ, et al. 
Andexanet alfa for the reversal of factor Xa 
inhibitor activity. N Engl J Med 2015; 373: 
2413–2424.

 30. Connolly SJ, Milling TJ Jr, Eikelboom JW, 
et al. Andexanet alfa for acute major bleeding 

associated with factor Xa inhibitors. N Engl J 
Med 2016; 375: 1131–1141.

 31. Veitch AM, Vanbiervliet G, Gershlick AH, 
et al. Endoscopy in patients on antiplatelet 
or anticoagulant therapy, including direct 
oral anticoagulants: British Society of 
Gastroenterology (BSG) and European 
Society of Gastrointestinal Endoscopy (ESGE) 
guidelines. Endoscopy 2016; 48: 385–402.

 32. Acosta RD, Abraham NS, Chandrasekhara 
V, et al. The management of antithrombotic 
agents for patients undergoing GI endoscopy. 
Gastrointest Endosc 2016; 83: 3–16.

 33. Heidbuchel H, Verhamme P, Alings M, et al. 
Updated European Heart Rhythm Association 
Practical Guide on the use of non-vitamin K 
antagonist anticoagulants in patients with  
non-valvular atrial fibrillation. Europace 2015;  
17: 1467–1507.

Visit SAGE journals online 
journals.sagepub.com/
home/tag

SAGE journals

https://journals.sagepub.com/home/tag
http://tag.sagepub.com
https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag



