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ABSTRACT
Guidelines published by the British Society of
Gastroenterology have standardised the care of
patients attending for endoscopy procedures,
taking aspirin, clopidogrel and warfarin.

Two new oral anticoagulant drugs,
Rivaroxaban and Dabigatran, are licensed and
National Institute of Clinical Excellence (NICE)
approved for use in the UK. Unlike warfarin,
these drugs do not require regular monitoring,
and are at least as effective in preventing stroke
in non-valvular atrial fibrillation. As such, they are
likely to become popular among patients and
clinicians alike. This paper summarises the
practical management of patients taking these
drugs attending for endoscopic procedures.

INTRODUCTION
Dabigatran works by directly inhibiting
(both free and bound) thrombin.1 It is
licensed in the UK for the prevention of
stroke in patients with non-valvular atrial
fibrillation (AF) with one or more risk
factors (including previous stroke or
Transient ischaemic attack (TIA), New
York Heart Association (NYHA) class II
or, worse, heart failure, left ventricular
(LV) ejection fraction less than 40%, age
over 75 years, and those aged over 65
years who have diabetes, hypertension or
ischaemic heart disease).2 At the standard
dosing regimen of 150 mg twice daily, the
RE-LY study3 demonstrated lower risk of
stroke compared with warfarin. It is
recommended that patients over the age
of 80 years, or who are at particular risk
of haemorrhage, receive a lower dose of
110 mg twice daily which has equivalent
efficacy in stroke prevention compared
with warfarin, but lower bleeding risk. It
is also licensed for the prevention of deep
vein thrombosis (DVT) and pulmonary

emboli (PE) in patients who have under-
gone hip or knee replacement.4

The prodrug, dabigatran etexilate, is
mainly converted to the active substrate
in the liver. Unlike warfarin, however,
this conversion does not involve the cyto-
chrome p450 system, thus reducing the
potential for drug interactions. Its half-
life is between 14 and 17 h. As the drug
is eliminated by the kidneys, the dose
must be reduced in renal impairment,5

and it should be avoided altogether if
the creatinine clearance is <30ml/min.
In most cases, the estimated glomerular
filtration rate, eGFR is quoted by most
laboratories, and can be used as a surro-
gate for creatinine clearance6 in the
majority of patients, and has been used
throughout this article.
Rivaroxaban, a direct factor Xa inhibitor

is licensed for the treatment of DVT, PE
and for preventing recurrent DVT and PE
in patients with a previous DVT,7 for the
prevention of venous thromboembolism
(VTE) in patients undergoing elective hip
and knee replacements,8 9 and for use in
the prevention of stroke in patients with
non-valvular AF10 with one or more risk
factors for stroke as above. The Rocket AF
study demonstrated non-inferiority com-
pared with warfarin for the primary end-
point of stroke prevention.11

The half-life of rivaroxaban is short at
4–9 h, but this may be prolonged in the
elderly. In addition, the drug is also
excreted renally and, therefore, should be
avoided if the eGFR<30 units. It is admi-
nistered once daily at a dose of 20 mg for
patients in AF (15 mg if creatinine clear-
ance is less than 50 ml/min). In the treat-
ment of VTE the standard dose is 15 mg
twice daily for 3 weeks, followed by
20 mg once daily thereafter.8
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Apixaban, like rivaroxaban is a direct factor X
inhibitor and is licensed for thromboprophylaxis fol-
lowing hip and knee replacement. The Aristotle
study12 demonstrated effectiveness in stroke preven-
tion for patients with AF and although not a licence
for this indication has recently been given. It has a
half-life of around 10–14 h and is partially metabo-
lised in the liver by CYP 3A4/5 and partially excreted
by the kidneys. It should be avoided in patients with
an eGFR<30 units and used with caution in those
with hepatic impairment.
Unlike warfarin, the new anticoagulant drugs do

not require routine monitoring. They also have fewer
drug and dietary interactions than warfarin, and have
a more predictable dose response. Because of their
short half-lives, these drugs can usually be stopped
24 h prior to endoscopic procedures (if the renal func-
tion is normal), and in those considered low risk, can
be restarted 6–8 h afterwards, reducing the time that
patients spend off anticoagulants (and therefore
potentially reducing the associated risks), while also
saving on the need for patients to administer clexane
therapy preprocedure and postprocedure for those
perceived to be at highest risk of procedure-related
thrombosis.
There is little published evidence available to guide

clinicians on the best management for patients taking
these drugs undergoing interventional procedures
such as those performed by gastroenterologists. The
guidance given in this article has, therefore, had to
adopt a pragmatic approach reflecting the opinion of
the authors based on very limited data.

Side effects/interactions of the new oral anticoagulants
Dabigatran interacts with drugs that act on the trans-
porter P-glycoprotein as this transporter is responsible
for uptake of the drug across the gut wall. Quinidine
inhibits the p-glycoprotein and should be used
with caution in patients taking dabigatran. Other
p-glycoprotein inhibitors include ketoconazole, amio-
darone and verapamil. St John’s Wort and rifampicin
induce the P-glycoprotein and should also be
avoided.8 Drugs which may interact with rivaroxaban
include the azole antimycotics and HIV protease inhi-
bitors, St Johns Wort, rifampicin and dronaderone.
This list is not exhaustive, and prescribers are referred
to the specialty product certificate (SPC) for full list-
ings of the interactions.
Common side effects include dyspepsia, vomiting,

change in bowel habit, deranged liver function tests,
anaemia and bleeding. Non-bleeding upper gastro-
intestinal events in patients taking dabigatran in the
RE-LY study13 were almost twice as common as
those taking warfarin, but most were described as
mild-moderate with only 4% of patients having to
discontinue the medication. The RE-LY study3 also
highlighted the risk of gastrointestinal haemorrhage in
patients taking dabigatran in a dose of 150 mg was

higher than in those patients taking warfarin, but
there was no increased risk for patients taking
110 mg. Those at greatest risk were more than
75 years old who were also taking aspirin, clopidogrel
or both. Rivaroxaban therapy is also associated with
a higher incidence of gastrointestinal (GI) haemor-
rhage as compared with warfarin, but a lower risk of
intracranial haemorrhage.11 As a result, patients
taking these medications may more frequently be
referred for endoscopy.
Because of the potential for increased risk of bleed-

ing, these drugs should be used with caution in com-
bination with antiplatelet drugs, such as aspirin and
clopidogrel.8 14

Although these new drugs appear at first much
more convenient than warfarin given the lack of need
for monitoring, unlike warfarin they cannot be easily
reversed with vitamin K or prothrombin factor con-
centrate if the patient bleeds during or after their pro-
cedure. Measurement of the INR cannot be used to
assess the risk of bleeding, nor is it useful in the moni-
toring of the anticoagulant effects of rivaroxaban or
dabigatran and should not be used to monitor or
measure their effects. For dabigatran, the APTT
(activated partial thromboplastin time), diluted TT
(thrombin time) and ecarin clotting time 15 can be
used to measure the anticoagulant effect of the drug.
However, as the ecarin test is not widely available, the
most useful tests are likely to be the APTTand the TT.
For rivaroxaban the prothrombin time (PT) may
provide a useful measure of the drug effect, as will a
modified anti-Xa assay. Like the ecarin clotting time,
this is unlikely to be routinely available in most
laboratories. Routine measurement of clotting studies
is not required in patients taking rivaroxaban and
dabigatran if their renal function is normal. However,
their effects can be measured to assess likelihood of
bleeding at the time of surgery, or assess whether the
anticoagulant effect is ongoing in patients with gastro-
intestinal haemorrhage referred for emergency
endoscopy.

Table 1 The risk of bleeding based on type of endoscopic
procedure

Low risk procedures High risk procedures

Diagnostic OGD ± biopsy Polypectomy

Diagnostic colonoscopy ± biopsy ERCP with sphincterotomy

Biliary stenting Endoscopic mucosal resection (EMR)

Pancreatic stenting EUS with FNA

Diagnostic EUS PEG insertion

Variceal banding

Stricture dilatation

ERCP, Endoscopic retrograde cholangiopancreatography; EUS, Endoscopic
ultrasound; FNA, Fine needle aspiration; OGD,
Oesophagogastroduodenoscopy; PEG, Percutaneous endoscopic
gastrostomy.
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PRE-ENDOSCOPY MANAGEMENT
Endoscopic procedures with a low risk of bleeding1

are summarised in table 1. While it is safe for patients
on warfarin to have biopsy samples taken without the
need to discontinue the drug (assuming the INR is
within the therapeutic range), with no reports of
uncontrolled bleeding following biopsy over more
than a decade,1 there is currently no evidence to
suggest that this policy can safely be adopted for
patients taking rivaroxaban and dabigatran. Although
pinch biopsies at endoscopy would be classed as being
associated with a low risk of bleeding, until further
evidence is forthcoming we recommend that patients
should take the last dose 24 h pre-endoscopy, and
restart treatment 6–8 h postprocedure. This policy
means that patients are without anticoagulation for
only a short period of time, and because of their rapid
onset of action, patients will be fully anticoagulated
within a few hours of restarting treatment.
In the RE-LY3 study, a total of 4591 patients under-

went interventional procedures including 8.6% under-
going colonoscopy. Healey16 and Garcia et al17 have
summarised the outcome of these patients (although
they did not specifically report on the cohort under-
going endoscopy procedures). In those patients
attending for elective procedures, the last dose of
dabigatran had been given a mean of 49 h (range
35–85) prior to the procedure, compared with 114 h
(range 87–144) for those taking warfarin. No signifi-
cant difference in procedural bleeding rates were seen
with either dose of dabigatran when compared with
warfarin. Ischaemic stroke or VTE occurred in 0.5%,
but the incidence of periprocedural bleeding was up
to 5.1%, that is an eightfold increased risk of major
bleeding episodes than stroke for both dabigatran and
warfarin,17 even though only 28.5% of patients on

warfarin and 16% taking dabigatran received bridging
anticoagulation with low molecular weight heparin.
For patients requiring urgent surgery, major

bleeding requiring transfusion (± other supportive
measures) occurred in 17.8% and 17.7% for patients
taking dabigatran 110 mg and 150 mg compared with
21.6% for those taking warfarin.16

The British Society of Gastroenterology guidelines1

recommend bridging anticoagulation in patients
deemed to be high risk for recurrent VTE or stroke
although there are no randomised trials that provide
direct evidence for this approach. The results from
the PERIOP-218 and Bridge19 studies when available,
may provide helpful advice to clarify management
further, although these studies did not examine the
role of the newer oral anticoagulants for bridging.
Figure 1 summarises the advice on management of

these drugs prior to low-risk and high-risk endoscopic
procedures with respect to risk of bleeding. Patients
should have had an assessment of renal function prior
to starting them, but if there is any clinical reason to
believe this might have changed, a repeat should be
arranged preprocedure.
For patients requiring emergency endoscopy taking

either of these drugs, the PT APTT and TT should be
measured. If all are normal, there is unlikely to be a
significant anticoagulant effect of the drugs, and the
procedure can be performed safely. However, if the
clotting is even mildly abnormal, there may be signifi-
cant drug effect, and the procedure should be delayed
if clinically acceptable to do so.

RESTARTING TREATMENT AFTER ENDOSCOPY
Restarting both dabigatran and rivaroxaban depends
upon the risk of bleeding postprocedure (see figure 1).
For low-risk procedures, both drugs can be restarted

Figure 1 Recommendations for stopping Dabigatran and Rivaroxaban prior to low-risk and high-risk endoscopic procedures.
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approximately 6–8 h after the procedure, if there has
been no significant bleeding. Dabigatran should be
given as a single dose of either 110 mg or 150 mg
(whichever is the normal dose for that patient) and
the following day, and in the absence of significant
bleeding, patients should continue with their normal
twice daily dosing schedule. Rivoroxaban can be con-
tinued at the standard once daily dosage19–21 restarted
6–8 h postprocedure.
Following high-risk procedures, both drugs should

be omitted for 48 h and then restarted in the standard
twice daily dosing for dabigatran and once daily for
rivoroxaban if there has been no excessive bleeding.
For patients considered to be at high risk of throm-
botic complications, and who have undergone a high-
risk procedure, consideration should be given to using
a prophylactic dose of low molecular weight heparin
until the oral anticoagulant can be safely restarted.
Although not currently supported by published evi-
dence, Schulman et al15 have also suggested the use of
smaller doses of the new oral anticoagulants—75 mg
of dabigatran or 10 mg of rivaroxaban in place of low
molecular weight heparin. The risks of bleeding
should be weighed against the risk of thrombosis in
these patients on an individual basis.
Patients undergoing colonoscopic polypectomy may

develop bleeding immediately or up to 4 weeks post-
procedure.22 These studies were performed in an era
prior to the new endoscopic modalities of haemosta-
sis. The use of injection therapy, endoloops,23 or
clips,24 significantly reduced the risk of postpolypect-
omy bleeding, and such procedures should be used in
this patient cohort at colonoscopy. They may also be
used in the event of a delayed bleed requiring inter-
vention. Should the endoscopist believe at the time of
the index procedure that the risk of (delayed) bleeding
is very high, consideration should be given for the use
of low molecular weight heparin over a more
extended period prior to the reintroduction of these
drugs. Perhaps reassuringly, Majeed et al25 reviewed
all the reports of the 1121 major bleeds identified in
5 phase III clinical trials of dabigatran in 27 419
patients found that by stopping the drug and provid-
ing supportive measures most cases of bleeding
were manageable, and the bleeding stopped (but
note that they did not include patients with impaired
renal function, patients aged over 75 years or with
other comorbidities that might have affected the
bleeding risk).

MANAGEMENT OF ACUTE GASTROINTESTINAL
HAEMORRHAGE FOR PATIENTS ON DABIGATRAN
OR RIVAROXABAN OF BLEEDING
This is summarised in figure 2. Initial management is
supportive and includes stopping the anticoagulant
drug (as both drugs have relatively short half-lives,
this is the first step in reversing their anticoagulant
effects). Activated charcoal has been suggested if

ingestion was within 2 h, for example in overdose.2 26

The patient’s heart rate, blood pressure and haemo-
globin should be carefully monitored, and they should
receive appropriate fluid resuscitation as well as
packed red cells, if indicated.
There is no evidence for the use of tranexamic acid

specifically in patients taking these drugs who sustain
a major bleed, but it is clearly a useful agent in man-
agement of massive haemorrhage, as demonstrated in
the CRASH 2 trial,27 and is unlikely to be harmful.
A review of seven randomised trials of the use of tran-
examic acid against placebo in patients with gastro-
intestinal bleeding suggested that the drug may reduce
all-cause mortality, although the trials quoted all pre-
dated modern endoscopic intervention. No increase in
thromboembolic events was noted.28

Therapeutic endoscopy performed by an experi-
enced operator may provide haemostasis (eg, clips,
injection therapy, heater probe etc).29

Dabigatran inhibits the last stage of the coagulation
cascade by blocking thrombin. In life-threatening
bleeding, where supportive measures have been unsuc-
cessful, dabigatran can be removed with haemodialysis;
however, due to its high protein binding (approxi-
mately 90%) this is not the case with rivaroxaban.5

There is no place for the use of vitamin K or fresh
frozen plasma (FFP) in the reversal of these agents.
Prothrombin factor concentrate (PCC)30 contains
factors II, VII, IX and X or factor viii inhibitor bypass
activity (FEIBA)31 containing activated clotting factors

Figure 2 Management of acute gastrointestinal haemorrhage
in patients on Rivaroxaban and Dabigatran.
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II, VII, IX and X may be partially effective in over-
coming the effect of dabigatran and also rivaroxaban.
Recombinant factor VIIa has also been suggested for
use in life-threatening bleeding. Both PCC and Factor
VIIa should only be used if the clotting is abnormal.
However, most of these studies have involved animal
models or healthy, non-bleeding volunteers, and have
not been used in patients taking the drug who have
experienced serious bleeding.32 33

CONCLUSIONS
Since its introduction in the 1940s, warfarin has been
the oral anticoagulant of choice, despite its many
drawbacks. Dabigatran and Rivaroxaban seem to offer
simpler and more straightforward dosing and moni-
toring options for patients.
Awareness of the indications and complications of

these drugs for patients attending for endoscopy pro-
cedures is clearly essential. Knowing when to stop and
restart the medications in low-risk or higher-risk pro-
cedures (with knowledge of renal function) will guide
safe management. The main drawback of these new
drugs is the lack of a direct ‘antidote’ should a patient
bleed during or after their procedure.
This review provides guidelines on how to safely

manage patients attending our endoscopy units who
are taking these medications.
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