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Gastrointestinal bleeding with the new oral anticoagulants — defining
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Over the past several years, dabigatran,
rivaroxaban, and apixaban have been ap-
proved for stroke prevention in atrial fibril-
lation (AF). These new oral anticoagulants
(NOAGCs) provide important clinical ad-
vantages over vitamin K antagonists such
as warfarin, and are being used in place of
warfarin in many patients in the United
States, Europe, Canada, and other coun-
tries. NOAC:s are also indicated for preven-
tion and treatment of venous thromboem-
bolism (1, 2). In the pivotal AF trials, the
NOACs proved to be either superior or
non-inferior to warfarin for the prevention
of stroke and systemic embolus (3-5). Un-
like warfarin, the NOACs have predictable
pharmacodynamics and therefore do not
require routine monitoring, and are af-
fected by relatively few food-drug or drug-
drug interactions. Relative to warfarin, the
NOAC: afford rapid onset of action, and in
patients with normal renal and hepatic
function, rapid offset of action. This obvi-
ates the need for bridging with a rapidly
acting parenteral anticoagulant. In com-
parison to warfarin, all three NOACs are
associated with a decreased risk of intra-
cranial haemorrhage, and apixaban and
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dabigatran (110 mg twice daily) are associ-
ated with a decreased risk of major bleed-
ing into any site (3-5).

The “Achilles heel” of the NOACs for
major bleeding appears to be the gastroin-
testinal (GI) tract. In pivotal stroke preven-
tion in AF trials, the NOACs have been as-
sociated with an increased risk of major GI
bleeding compared with warfarin. In this
Clinical Focus, we review the relationship
of the NOACs to GI bleeding and suggest
management strategies.

NOAC pharmacology

Unlike warfarin, which inhibits the vitamin
K-dependent synthesis of clotting factors
II, VII, IX, and X, the NOAC:s inhibit co-
agulation by directly and specifically bind-
ing to the active site of either thrombin
(dabigatran) or factor Xa (rivaroxaban, api-
xaban). Dabigatran is administered as a
prodrug, dabigatran etexilate, to facilitate
absorption, whereas rivaroxaban and api-
xaban are administered as active drugs.
After absorption, dabigatran etexilate is
cleaved by serum and hepatic esterases,
yielding the biologically active drug. Non-
absorbed dabigatran etexilate is cleaved in
the intestinal lumen by unknown mechan-
isms, yielding active intra-luminal drug.
The balance between absorbed and non-
absorbed NOAC is also influenced by the
p-glycoprotein efflux receptor. Concomi-
tant use of inducers of this receptor, such as
rifampin, decreases blood levels of the
three NOACs, while use of p-glycoprotein
inhibitors, such as amiodarone, increases
levels (6). The NOACs achieve therapeutic
anticoagulation within 2-4 hours (h) of oral
administration, and their half-life ranges
from 5-15 h. Dabigatran is eliminated pri-
marily by the kidney, and therefore its half-
life is prolonged with renal insufficiency,

requiring careful use and dosing of the
drug in this setting. Rivaroxaban and api-
xaban are eliminated by both renal excre-
tion and hepatic metabolism. With all
three drugs, non-absorbed, active NOAC
traverses the luminal GI tract and is ex-
creted into the faeces (7-9).

Major Gl bleeding in the
anticoagulated patient —
lessons from the warfarin era

In general, candidates for anticoagulation
for AF are elderly, have co-morbid medical
conditions, and take concurrent medi-
cations. Therefore, compared with the gen-
eral population, AF patients have an in-
creased risk of GI bleeding; this risk is esti-
mated to be 0.3-0.5% per year (10). In
meta-analyses of the early AF stroke pre-
vention trials, warfarin was associated with
a rate of major GI bleeding approximately
three-fold higher than placebo/control
(odds ratio [OR]=3.21, 95% confidence in-
terval [CI] 1.32-7.82). Co-administering an
anti-platelet agent such as aspirin with war-
farin was associated with a risk of major GI
bleeding approximately twice that seen
with warfarin alone (OR=2.66, CI
1.05-6.74) (10) (P Table 1). Gastrointesti-
nal bleeding in the anticoagulated patient
may occur at any level along the GI tract,
reflecting the common bleeding pathol-
ogies represented in the population (11)
(P Figure 1). The most common sources of
upper GI bleeding (proximal to the Liga-
ment of Treitz) are peptic ulcer and gastri-
tis, while the most common sources of
lower GI bleeding are colonic diverticulosis
and neoplasia. The small intestine is recog-
nised as another important site of bleeding
now that modalities for visualising the
small intestine have improved with the ad-
vent of video capsule endoscopy and
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single- and double-balloon enteroscopy
(12, 13). Important causes of acute and
chronic small intestinal bleeding in the
general population include angioectasia
and ulceration induced by non-steroidal
anti-inflammatory drugs (NSAIDs) (14).

NOACs and major Gl bleeding

Because the three pivotal NOAC trials con-
tain a common comparator (i.e. adjusted-
dose warfarin), indirect comparison of the
relative impact of the NOACs on GI bleed-
ing can be made. However, differences in
the pivotal trials among the study popu-

lations (e.g. the patients in ROCKET-AF
were older and more infirm), definitions
(e.g. of major bleeding events), and the
study protocols, and the absence of head-
to-head trials limit the conclusiveness of
such comparisons.

In RE-LY and ARISTOTLE the primary
safety endpoint was major bleeding, which

Table 1:The relative risk of major Gl bleeding in the non-valvular atrial fibrillation population: take home points.

Adjusted-dose warfarin increases the risk of major Gl bleeding approximately three-fold compared with placebo.

The addition of aspirin or other anti-platelet agents to warfarin increases the risk of major Gl bleeding approximately two-fold (compared with warfarin alone).

Compared with warfarin, rivaroxaban and dabigatran (at the 150 mg twice daily dose) increase the risk of major Gl bleeding approximately 1.5 fold.

Compared with warfarin, dabigatran 110 mg twice daily does not significantly alter the risk of major Gl bleeding.

1.
2.
3.
4. Compared with warfarin, apixaban does not significantly alter the risk of major Gl bleeding.
5.
6.

Concurrent use of anti-platelet agents increases the risk of major Gl bleeding associated with rivaroxaban and of major extra-cranial bleeding (presumably
including major Gl bleeding) associated with dabigatran. Data related to impact of anti-platelet agents on apixaban-related major Gl bleeding are not yet avail-

able.

9,1

Duodenitis
9,1

patients
receiving

Mallory-Weiss tear

Varices
2,3

Gastritis
18,2

Figure 1A: Endoscopic
findings for suspected
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was defined according to International So-
ciety on Thrombosis and Haemostasis
(ISTH) criteria (15) (P Table 2). In
ROCKET-AE the primary safety endpoint
was a composite of major bleeding plus
“non-major clinically relevant bleeding
events” In all three trials, event rates of
when major bleeding came from the GI
tract were supplied. The study protocols
contain minor differences in the definition
of major GI bleeding, but the impact of
these varying definitions on bleeding event
adjudication is not clear. Life-threatening
bleeding and fatal bleeding were also rec-
orded.

Compared with warfarin, dabigatran
150 mg twice daily was associated with an
increased risk of major GI bleeding (1.85 vs
1.36%/year, p=0.002; relative risk [RR] 1.49
[1.21-1.84]) (P Table 3) (16). For dabi-

gatran 110 mg twice daily, the major GI
bleeding risk was comparable to that with
warfarin. The major GI bleeding rate with
dabigatran 75 mg twice daily, the lower
dose available in the United States, has not
been reported. In ROCKET-AF, as com-
pared with warfarin, rivaroxaban 20 mg
once daily was associated with an increased
rate of major GI bleeding (2.00 vs 1.24%/y,
HR 1.61 [CI 1.30-1.99]) (17). In ARIS-
TOTLE, no significant difference in the
rate of major GI bleeding was noted be-
tween the apixaban (5 mg twice daily) and
warfarin groups (5). Limited data exist re-
garding the safety of the NOAC:s in clinical
practice, and the information that is avail-
able reflects the limitations of post market
studies, such as reporting bias. Nonethe-
less, these safety reports suggest that the
major bleeding rates in patients receiving

NOAGC: in clinical practice do not exceed
the rates reported in the pivotal trials
(18-20).

In an effort to elucidate the GI bleeding
patterns identified in RE-LY and
ROCKET-AF, limited post-hoc analyses
have been reported. In the dabigatran 110
and 150 mg twice daily arms in RE-LY, 53%
of major GI bleeding occurred in the
“lower” GI tract and 47% occurred in the
“upper” GI tract” (vs 25% and 75%, re-
spectively, in the warfarin arm) (16). The
relatively high rate of lower GI bleeding in
the dabigatran arms contrasts with the
warfarin group, and also with aspirin- and
NSAID-related GI bleeding, which is like-
wise primarily “upper” gastrointestinal
(21), due to deleterious effects of cyclo-
oxygenase inhibition on prostaglandin-me-
diated mucosal protection at the level of

temic anticoagulation
with adjusted-dose
warfarin (11).

Figure 1B: Endoscopic
findings for suspected-
lower Gl bleeding in

systemic
antico-
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the gastro-duodenum. In RE-LY, approxi-
mately 50% of major GI bleeds with dabi-
gatran 150 mg twice daily met the criteria
for life-threatening bleeding (P>Table 2)
(22). The concomitant use of single or dual
antiplatelet therapy increases the rate of
extra-cranial bleeding associated with
dabigatran 150 mg twice daily (23). IN RE-
LY, 55 patients (0.9%) in the dabigatran 150
mg BID arm and 39 patients in the 110 mg
BID arm permanently discontinued study
drug after gastrointestinal haemorrhage,
compared with 39 (0.7%) in the warfarin
arm. In a post-hoc analysis of data from
ROCKET-AE it was noted that despite the
increased rate of major GI bleeding with
rivaroxaban, the incidence of life-threaten-
ing GI bleeding (i.e. requiring transfusion
of > 4 units of red blood cells) was similar
with rivaroxaban and warfarin (n= 52 and
47, respectively) and there were fewer fatal
GI bleeding events with rivaroxaban (n= 1
and 5, respectively). The following clinical
characteristics were associated with an in-
creased risk for major GI bleeding in pa-
tients receiving rivaroxaban: concurrent as-
pirin or NSAID use; concomitant hista-
mine-2 receptor antagonist or proton
pump inhibitor use; prior vitamin K antag-
onist use; decreased creatinine clearance;
sleep apnea; cigarette smoking; male
gender; prior stroke, transient ischaemic

attack or systemic embolisation; chronic
obstructive pulmonary disease, and prior
upper and lower GI bleeding. Most of these
characteristics were also associated with an
increased risk of major GI bleeding in pa-
tients treated with warfarin. The majority
(342/394 = 87%) of rivaroxaban-associated
major GI bleeds in ROCKET-AF did not
meet criteria for life-threatening GI bleed-
ing. In ROCKET-AE 20.81% of subjects in
the rivaroxaban arm permanently discon-
tinued the study drug following an episode
of major GI bleeding (vs 17.24% in the
warfarin arm, CI= -0.02-0.09). The major-
ity of major GI bleeding in the setting of
rivaroxaban (like dabigatran) was from the
lower GI tract. Data related to major GI
bleeding in ARISTOTLE have not been re-
ported, nor have data related to the specific
lesions responsible for major GI bleeding
in the pivotal NOAC trials.

Pathophysiology of major Gl
bleeding

The gastrointestinal tract possesses a rich
intra- and sub-mucosal blood supply, and
even in health, the integrity of the GI mu-
cosa is regularly disrupted. For example,
gastric erosions are noted in 5-10% and
small bowel erosions are noted in 10-15%

Table 2: Definitions of bleeding used in pivotal NOAC trials.

Major bleeding

Life-threatening bleeding

o Decrease in haemoglobin of > 2 g/dI, or

o Transfusion of > 2 units of packed RBCs, or

o Bleeding into a critical site (intracranial, intra-spi-
nal, intraocular, pericardial, intra-articular, intra-
muscular with compartment syndrome, retroperi-
toneal)

o Fatal bleeding, or

o Symptomatic intra-cranial bleeding, or

o Bleeding with decrease of haemoglobin of > 5
g/dl, or

o Bleeding requiring inotropic support, or

o Bleeding requiring surgery, or

o Transfusion of > 4 units of packed RBCs

Table 3: The rates of major Gl bleeding in the non-valvular atrial fibrillation population from

the three pivotal trials.

Dabigatran 150 mg Rivaroxaban 20 mg Apixaban 5 mg
twice daily daily twice daily
Total patients () 6076 7131 9088
Major Gl bleeding (n) 223 224 105
Major Gl bleeding (%/year)  1.85 2.00 0.76

Hazard ratio for major Gl 1.49 [C1 1.21-1.84]

bleeding (vs. warfarin)

1.61 [C11.30-1.99] 0.89 [C1 0.70-1.15]

Thrombosis and Haemostasis 110.2/2013

of healthy volunteers (24, 25). This mucosal
vulnerability, which reflects the impact of
acid and digestive enzymes, such as pepsin,
trypsin and amylase, as well as exogenous
intra-luminal factors, such as bacteria,
renders the highly vascular lining of the GI
tract uniquely prone to sub-clinical and
clinical bleeding. Orally-administered anti-
thrombotic drugs may abet the tendency of
the GI tract to bleed via at least four mech-
anisms: 1) systemic anticoagulant effect; 2)
topical anticoagulant effect; 3) topical di-
rect caustic action; 4) topical biological ac-
tion of the drug unrelated to coagulation
(e.g. inhibition of mucosal healing). These
mechanisms may occur in combination:
for example, aspirin may promote gastro-
duodenal ulcer bleeding via topical injury
and systemic anti-platelet effects.

It is uncertain why dabigatran 150 mg
twice daily and rivaroxaban are associated
with a higher rate of major gastrointestinal
bleeding than warfarin, but simultaneously
lower rates of intracranial haemorrhage
and similar rates of all-site major bleeding.
One hypothesis relates to the incomplete
absorption of the NOACs across the GI
mucosa and thus the potential for topical
drug activity. Warfarin is over 95% ab-
sorbed, and non-absorbed warfarin within
the gut lumen has no anticoagulant activ-
ity. Thus, the increase in major GI bleeding
observed in patients taking warfarin likely
reflects the systemic anticoagulant action of
the drug, and not a topical effect on the
gastrointestinal mucosa. In contrast, the
absorption of the NOACs is variable. The
prodrug dabigatran etexilate has only 6%
oral bioavailability; the remainder traverses
the GI tract and is excreted in the faeces.
During this passage, at least two-thirds of
the prodrug is converted to active dabi-
gatran by gut esterases. The bioavailability
of rivaroxaban (60-80%) and apixaban
(50%) is higher than that of dabigatran;
however, even with these agents a signifi-
cant amount of active drug is recovered in
the faeces. Therefore, with all three
NOAGCs, active anticoagulant is present
within the lumen of the GI tract after oral
ingestion, and in theory could (in combi-
nation with systemic drug) potentiate
bleeding from vulnerable lesions. Fur-
thermore, this could explain the relative in-
crease of lower GI bleeding observed in pa-
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tients receiving dabigatran compared to
those receiving warfarin.

Dabigatran etexilate is formulated with
tartaric acid in order to increase absorp-
tion. Although it has been hypothesised
that the tartaric acid may promote GI
bleeding through caustic injury, this is un-
likely to be the case because the anti-pla-
telet medication Aggrenox® (aspirin and di-
pyridamole, Boehringer Ingelheim, Ingel-
heim, Germany), which is formulated with
similar amounts of tartaric acid, is not as-
sociated with increased GI bleeding. Fur-
thermore, bleeding related to a caustic in-
jury would be more likely to occur in the
upper GI tract, where drug concentrations
are higher. Therefore, it is unlikely that di-
rect caustic injury contributes to dabi-
gatran-associated GI bleeding.

It is also unclear why the risk of GI
bleeding associated with rivaroxaban and
apixaban compared with warfarin should
be different. Both are factor Xa inhibitors,
are administered as active drug, and are in-
completely absorbed. If not due to study-
related differences such as differences in
the definitions of bleeding or in patient in-
clusion criteria, this difference may reflect
the impact of twice daily (apixaban) versus
once daily (rivaroxaban) dosing; that is,
once-daily dosing may create higher peak
anticoagulant effect systemically and/or
intra-luminally.

Major Gl bleeding:
prevention and management

It is likely that preventive strategies can sig-
nificantly reduce the incidence rate of
NOAC-related major GI bleeding (P Table
4). Utilisation of the NOAC drugs outside
of appropriate indications or at inappropri-
ate doses can induce supra-therapeutic
anticoagulation, and this may be associated
with an increased risk of severe or even
fatal GI bleeding (26-28). Therefore, ad-
herence to appropriate indications and
drug dosing is recommended. Likewise,
identification of modifiable and non-mo-
difiable bleeding risk factors will help as-
certain and manage the risk of major GI
bleeding. The HAS-BLED score, a tool for
assessing bleeding risk during anticoagu-
lation, may be useful for this purpose (29).

© Schattauer 2013

Modifiable risk factors may include patient
behaviours (e.g. alcohol ingestion) and the
use of concurrent medications such as anti-
platelet agents. Established risk factors (e.g.
a history of prior gastro-duodenal ulcer
bleeding) may lead to diagnostic tests (e.g.
upper endoscopy with biopsy) and thera-
peutic interventions (e.g. eradication of
Helicobacter pylori and/or co-adminis-
tration of a proton pump inhibitor) that
can mitigate NOAC-related upper GI-
bleeding risk. Age-appropriate colon
cancer screening is advisable before initi-
ation of NOAC. In the patient receiving
dabigatran, careful attention must be di-
rected to renal protective strategies, and the
patient must be alerted to risks that con-
current medications (e.g. NSAIDs) or clini-
cal co-morbidity (e.g. dehydration) carry
that may cause an acute deterioration in
renal function and hence increase and pro-
long dabigatran’s anticoagulant effect.

In general, the management of acute GI
bleeding in the patient receiving NOAC
therapy parallels the management of GI
bleeding in the patient who is not antico-
agulated or who is anticoagulated with
warfarin. However, the novel pharmacol-

ogy of the NOACs creates several impor-
tant management differences, primarily re-
lated to strategies for restoring normal co-
agulation and to the timing of diagnostic
and therapeutic interventions such as gas-
trointestinal endoscopy.

If the patient receiving NOAC treat-
ment develops occult GI bleeding (i.e. as
suggested by iron deficiency anaemia and/
or positive fecal occult blood testing),
semi-elective endoscopic evaluation (i.e.
within 1-2 weeks) is generally indicated. To
mitigate stroke risk, the NOAC may be
continued during the evaluation period.
The diagnostic evaluation strategy is typi-
cally guided by symptoms: e.g. in the pa-
tient with epigastric pain, upper endoscopy
is performed first. In the absence of symp-
toms, the evaluation generally begins with
colonoscopy and proceeds to upper endo-
scopy and/or small bowel enteroscopy as
dictated by the findings.

The patient taking NOACs who devel-
ops clinically overt or major GI bleeding is
best managed in the hospital, unless the
bleeding is of small volume and anorectal
in origin. In the emergency department,
standard resuscitation measures and clini-

Table 4: NOACs and Gl bleeding: prevention strategies.

—_

administration.

. Confirm that NOAC indication is appropriate and that there are no absolute contra-indications to NOAC

2. Confirm that NOAC dosage is appropriate (e.g. dose dabigatran as indicated by creatinine clearance).

3. Screen all patients for presence of on-going Gl bleeding by history (history of recent melena or rectal
bleeding) and physical exam (digital rectal exam). Consider screening with laboratory testing (faecal oc-
cult blood testing, haemoglobin evaluation and evaluation of iron stores). If Gl bleeding is suggested,
consider Gl investigation prior to initiating NOAC treatment.

4. Assess for history of previous Gl bleeding and consider diagnostic interventions (e.g. endoscopy) or
therapeutic interventions (e.g. concomitant administration of a PPI) where indicated.

5. Assess for co-administration of drugs such as anti-platelet agents or NSAIDs which increase the risk of

NOAC related GIB.

6. If patient is concurrently taking anti-platelet medication, weigh the risks, benefits, and alternatives of

continuing NOAC plus anti-platelet agent.

7. If patient is taking chronic NSAIDs, consider alternative therapies and/or co-administration of a gastro-

protective agent such as a PPI.

8. Consider non-medication risk factors such as alcohol intake, and encourage risk factor modification.

9. Assess creatinine clearance and institute renal protective measures as indicated (especially in patients

receiving dabigatran).

10.Counsel the patient regarding the potential for increased risk of Gl bleeding in the setting of dehy-
dration, concomitant illness, or concomitant medication use, and the recommended measures in these
settings (e.g. seeking prompt medical attention, maintaining hydration, performing laboratory assess-

ments of renal function).
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cal and laboratory monitoring measures
should be initiated, and the NOAC should
generally be withheld. If the patient is also
taking an anti-platelet agent, it may be rea-
sonable to interrupt this therapy as well, al-
though the risks of discontinuation (e.g.
thrombosis in a recently implanted coron-
ary stent) must be considered. Multi-disci-
plinary consultation including haematol-
ogy, gastroenterology, and cardiology is op-
timal. In patients receiving dabigatran or
rivaroxaban, laboratory studies of coagu-
lation function will provide useful quali-
tative information related to the extent of
anticoagulation, and therefore the PT,
aPTT, and (where available) thrombin time
should be obtained (30); apixaban has little
or no effect on these tests.

In the absence of renal or hepatic fail-
ure, the offset of the anticoagulation effect
of NOACs occurs gradually over 12-24 h
(6, 9, 31). This advantage of the NOAC
class of drugs relative to warfarin is par-
ticularly important in the setting of bleed-
ing into the GI tract lumen (as opposed to
bleeding into a “closed space’, such as the

skull). Because the gastrointestinal tract is
an “open space, intra-luminal bleeding
over 12-24 h can occur without creating
high local pressure and its sequelae. There-
fore, if after resuscitation, the patient is
haemodynamically stable, it is reasonable
to defer the endoscopic evaluation for 24 h,
while providing supportive care and close
observation. During this period the coagu-
lation system will “auto-correct” (P Table
5). Deferring endoscopy provides other
theoretical advantages, including providing
time for thorough colonic lavage prior to
colonoscopy, providing an opportunity for
consultation among subspecialists, and
avoiding the inevitable inefficiencies and
risks of emergency intervention. Know-
ledge of the time of the patient’s most re-
cent NOAC dose helps predict the duration
of the anticoagulant effect. If the most re-
cent dose of NOAC was taken within ap-
proximately 2 h, administration of acti-
vated charcoal in an effort to reduce ab-
sorption of residual drug in the upper GI
tract may be of benefit, though it may de-

Table 5: Relative advantages of emergent versus urgent endoscopy in evaluation of major

Gl bleeding in patient receiving NOACs.

Emergent endoscopy
(< 12 hours of presentation)

Urgent endoscopy
(<48 hours of presentation)

o Potential for immediate diagnosis and e More convenient for providers and more likely to align with

endoscopic intervention to control

standard hospital protocols

bleeding o Provides time for the drug’s anticoagulant effect to wear

o Site more likely to be actively bleeding
and thus may be easier to pinpoint

off, thus increasing chance that bleeding will stop sponta-
neously or that endoscopic therapy will be effective

o Facilitates consultation among different sub-specialty ser-

vices

o Facilitates initial resuscitation and stabilisation of the pa-

tient

Table 6: Acute major Gl bleeding: therapeutic modalities.

Oral/pharmacologic

Endoscopic/thermal

Endoscopic/mechanical Metallic clips
Banding

Endoscopic/injection Saline
Epinephrine

Arteriographic

Surgical

IV Proton-pump inhibitor

Bipolar cautery, heater probe, argon plasma coagulation

Particle or coil embolisation
Vasoconstrictor infusion (vasopressin)

Resection of bleeding site/affected bowel

Thrombosis and Haemostasis 110.2/2013

tract from subsequent endoscopic visual-
isation (32).

If the bleeding is rapid and the patient is
persistently or intermittently unstable,
emergent intervention is appropriate, be-
cause such features often reflect arterial
bleeding (e.g. from the base of a gastro-
duodenal ulcer or a colonoscopic polypec-
tomy site) or venous bleeding from unsus-
pected esophageal or gastric varies. Evalu-
ation typically includes emergency upper
endoscopy and colonoscopy (i.e. perform-
ed within 12 h of presentation), followed as
required by small bowel enteroscopy, com-
puted tomography- or catheter-based angi-
ography, or nuclear scintigraphy. If possi-
ble, emergent whole-gut lavage should be
performed prior to colonoscopy to permit
mucosal visualisation (33). Endoscopy and
angiography offer numerous strategies for
control of GI bleeding, including thermal
modalities, mechanical tamponade, and
embolisation (P Table 6). The topical ap-
plication of thrombin, fibrin sealants, or
pro-coagulant powders such as Haemos-
pray® (Cook Medical, Bloomington, IN,
USA) to the bleeding site is an additional
endoscopic strategy for control of GI
haemorrhage, and warrants study in
NOAC-related bleeding (34, 35). Although
anti-fibrinolytic drugs, such as tranexamic
acid, attenuate mucosal bleeding in pa-
tients with haemophilia or von Willebrand
disease, their utility in the management of
NOAC-associated GI bleeding is uncertain.
Nonetheless, topical or systemic adminis-
tration of these agents could be considered
in patients with ongoing NOAC-associated
GI bleeding.

Surgical management of the bleeding
lesion is the final therapeutic alternative.
The diagnostic and therapeutic yield and
the optimal timing of gastrointestinal en-
doscopy or other interventions in the man-
agement of NOAC-related major GI bleed-
ing have not been studied. If the patient is
experiencing life-threatening on-going GI
bleeding, administration of pro-coagulants
such as prothrombin complex concentrate
or recombinant activated factor VII may be
considered (36-38), though their value
must be weighed against the risk of throm-
botic complications. In patients receiving
dabigatran and presenting with renal fail-
ure, haemodialysis and haemo-perfusion
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may also be considered (39); these strat-
egies are ineffective for eliminating apixa-
ban and rivaroxaban, because they are >
90% protein-bound. There is currently no
specific reversal agent routinely available
for emergency use for the NOACs, though
antidotes are under investigation (40).
After an episode of GI bleeding, it will
be appropriate to resume the NOAC in
most AF patients due to the on-going risk
of stroke. The decision regarding when to
re-initiate the NOAC requires balancing
the risks of thrombosis and bleeding. The
interventionalist can often estimate the
relative risk of future bleeding after treat-
ment of a bleeding lesion. In some in-
stances, a relatively modest intervention
(e.g. fulguration of a bleeding angioectasia)
definitively treats the acute bleeding, and
anticoagulation can safely be re-instituted
within 24 to 48 h. In other instances (e.g.
resection of a segment of bowel, or colon-
oscopic resection of a large adenoma), a
longer period of anticoagulant interruption
(e.g. 5-7 days) may be desirable. If the
bleeding site is identified but cannot be
treated (as may be the case for the patient
with innumerable small bowel angioecta-
sias), or cannot be identified despite a com-
prehensive gastrointestinal evaluation, then
decision-making is particularly challen-
ging. In these settings, it is reasonable to
consider strategies such as: modifying
bleeding risk factors (e.g. discontinuing
concurrent anti-platelet medication); re-
ducing the NOAC dose (e.g. from dabi-
gatran 150 mg twice daily to 110 mg twice
daily); or eliminating the need for antico-
agulation (e.g. amputating or occluding the
left atrial appendage). It is also reasonable
in this setting to consider switching the
oral anti-coagulant. If a patient has a GI
bleed on warfarin, dabigatran (150 mg
dose) or rivaroxaban, consideration should
be given to switching to apixaban once the
patient is stable. If a patient has a GI bleed
on apixaban at the usual 5 mg twice daily
dose, consideration can be given to lower-
ing the dose to 2.5 mg twice daily. If a pa-
tient experiences GI bleeding while receiv-
ing a NOAC, consideration may also be
given to switching to a vitamin K antagon-
ist; however this switch will confer an in-
creased risk of intra-cerebral haemorrhage
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Peri-endoscopic management
of the NOACs

Therapeutic endoscopy is associated with a
risk of GI bleeding. There is little data
available to guide peri-endoscopic man-
agement of anticoagulants, and therefore
recommendations primarily reflect expert
opinion, and patients must be managed on
a case-by-case basis. Endoscopic interven-
tions may be stratified into low-risk for
bleeding (e.g. diagnostic endoscopy or en-
doscopy with forceps biopsy) and higher-
risk for bleeding (e.g. snare resection of
large colon polyps or endoscopic sphincte-
rotomy) (41). Bleeding can also be divided
into early bleeding (i.e. presenting within 6
h of the endoscopic intervention), which
reflects inadequate primary haemostasis,
and delayed bleeding, which reflects
sloughing of tissue that was devitalised at
the time of the endoscopic intervention.
For low-risk procedures, the NOAC can
generally be continued through the endo-
scopic period. It may be beneficial to
schedule the procedure toward the end of
the NOAC dosing interval (e.g. 10 h after
the last apixaban dose) so that anticoagu-
lant effect is at its trough. For higher-risk
endoscopic procedures, it is appropriate to
interrupt the anticoagulation (41). Because
of the favourable pharmacokinetics of the
NOAGC:sS, bridging therapy is not necessary.
It is recommended that in the absence of
renal insufficiency or other mitigating fac-
tors, the NOAC should be held for 2-3 half-
lives (approximately one day) prior to the
surgical procedure (42). In the case of im-
paired NOAC clearance, the duration of
time that the drug is withheld prior to the
procedure is appropriately increased (42).
After the elective endoscopic procedure,
the NOAC is generally resumed either im-
mediately (e.g. if there has been no thera-
peutic intervention) or within 2-3 days
(e.g. after endoscopic biliary sphincterot-
omy), after primary haemostasis is achiev-
ed. The precise timing will reflect the
relative risks of thrombosis and haemor-
rhage; consultation among hematologist,
cardiologist, and gastroenterologist may be
useful. In contrast to warfarin, therapeutic
anticoagulation occurs within hours of the
first NOAC dose. The results of a post-hoc
analysis of all patients in RE-LY who

underwent at least one surgical procedure
(N=4,591), suggests that if appropriate
guidelines are followed the rate of post-
procedural bleeding with NOACs is com-
parable to that observed with warfarin
(43).

Conclusion

The use of adjusted dose-warfarin for
stroke prevention in non-valvular AF in-
creases the risk of major GI bleeding ap-
proximately three-fold. Based on the
NOAC pivotal trials, it appears that the rate
of major GI bleeding in patients treated
with apixaban is comparable to that seen in
patients treated with adjusted dose-warfa-
rin, whereas the major GI bleeding rate pa-
tients treated with rivaroxaban or dabi-
gatran 150 mg twice daily is approximately
1.5 times higher. Fortunately, the majority
of major GI bleeding events in patients re-
ceiving NOACs are not life-threatening.
The short half-life of the NOACs in the ab-
sence of renal or hepatic failure is an im-
portant advantage to the clinician con-
fronted with major GI bleeding. Future
studies will elucidate the common sources
of major GI bleeding in the patient receiv-
ing NOAGs, predictors of major GI bleed-
ing, strategies for major GI bleeding pre-
vention, and the roles for specific endo-
scopic and haematologic interventions.
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