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ABSTRACT

The development of novel antithrombotic therapy in the past
few years and its prescription in patients with cardiovascular and
circulatory disease has widened the spectrum of drugs that need
to be considered when performing an endoscopic procedure.
The balance between the thrombotic risk patients carry due to
their medical history and the bleeding risk involved in endoscopic
procedures should be thoroughly analyzed by Gastroenterologists.
New oral anticoagulants (NOACs) impose an additional task. These
agents, that specifically target factor Ila or Xa, do not dispose of
an anticoagulation monitoring method nor have an antidote to
revert their effect, just as with antiplatelet agents. Understanding
the fundamental aspects of these drugs provides the necessary
knowledge to determine the ideal period the antithrombotic therapy
should be interrupted in order to perform the endoscopic procedure,
offering maximum safety for patients and optimal results.

Key words: Antiplatelet therapy. Oral anticoagulants. Endoscopy.

INTRODUCTION

The use of antithrombotic agents, including antiplatelet
and anticoagulant therapy, is a growing strategy world-
wide. These types of drugs have experienced a rapid
evolution in the past few years, with the development of
newer formulas in a very short period of time with differ-
ent mechanisms of action, which gastroenterologists must
have in mind before performing an endoscopic procedure.
Recently, Alberca de las Parras et al. (1) published a special
article about the management of antithrombotic therapy for
endoscopy, endorsed by four Spanish societies: Spanish
Society for Digestive Pathology (Sociedad Espafiola de
Patologia Digestiva, SEPD), Spanish Society of Endosco-
py (Sociedad Espafiola de Endoscopia Digestiva, SEED),
Spanish Society for Thrombosis and Hemostasis (Sociedad
Espafiola de Trombosis y Hemostasia, SETH), and Spanish
Cardiology Society (Sociedad Espafiola de Cardiologia,
SEC). In this article, available evidence about these drugs
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and recommendations of use in the perioendoscopic period
are presented as a clinical practice guideline. Taking this
guideline into consideration, along with other information
from other societies worldwide, this article summarizes the
most important factors to take into consideration for the
management of antithrombotic agents in patients undergo-
ing invasive procedures.

THROMBOTIC RISK VS. BLEEDING RISK

Determining the risk of thrombotic complications
according to the underlying pathology of patients and com-
paring it with the risk of bleeding a specific procedures
involves is fundamental to determine if antiplatelet therapy
should be interrupted and for how long.

Assessment of thrombotic risk

— Nonvalvular atrial fibrillation. The assessment of the
thrombotic risk for patients with nonvalvular atrial
fibrillation is based on the CHADS, or CHA DS -
VASc scores (2), which are used to determine the
risk of stroke in non-treated patients (3) (Tables I and
II). Having at least one risk factor included in these
scores is reason enough to indicate anticoagulant
therapy (2), and the risk increases proportionately to
the number of risk factors a patient has.

— Mechanic heart valves. The risk of thromboem-
bolic events is determined by the location of the
mechanic heart valve, the presence of atrial fibril-
lation, intracardiac thrombi, or history of thrombo-
embolism. A low annual risk or thrombotic events
(< 5%) is established for mechanical bileaflet aortic
valve without any of the factors mentioned earlier
(atrial fibrillation, intracardiac thrombi, or history
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Tables Iy IL. Risk stratification of stroke for patients with atrial fibrillation according to CHADS, and CHA,DS- VASc scores (3,4)

CHADS,: Risk factors Points CHADS, total points Stroke risk (annual %)
Congestive heart failure 1 0 0.6%
Hypertension (treated or not) 1 1 3.0%
Age > 75 years 1 2 4.2%
Diabetes mellitus 1 3 7.1%
Previous stroke or transient ischemic attack 2 4 11.1%

5 12.5%

6 13.0%
Risk factors CHA,DS - VASc Points CHA DS, VASc total points Stroke risk (annual %)
Congestive heart failure 1 0 0.2%
Hypertension (treated or not) 1 1 0.6%
Age > 75 years 2 2 2.2%
Diabetes mellitus 1 3 3.2%
Previous stroke or transient ischemic attack 2 4 4.8%
Prior vascular disease 1 5 7.2%
Age 65-74 years 1 6 9.7%
Female sex 1 7 11.2%

8 10.8%

9 12.2%

of thromboembolism). A moderate risk (5-10%) is
associated to atrial fibrillation. More than 10% of
thromboembolic risk, or high risk, is considered in
patients with mitral or tricuspid mechanic prosthesis,
aortic mechanic valve different form bileaflet valve,
or previous cardioembolic event (5).

— Cardiovascular disease: Coronary stents. Early inter-
ruption of double antiplatelet therapy in patients who
have suffered cardiovascular disease with placement
of coronary stents, especially drug-eluting stents
(DES) which require at least a year of treatment,
could lead to thrombosis of the stent and subse-
quent myocardial infarction. The risk increases in
an inverse lineal relation with the time elapsed since
the placement of the coronary stent and non-cardiac
surgery (6), being highest during the first 6 weeks
after placement of a bare-metal stent and within 3-6
months after treatment with a DES (7).

— Deep vein thrombosis. The risk of thromboembol-
ic events is low (< 5%) 12 months after a primary
event, increasing 5-10% if the time elapsed from the
first thrombotic episode is between 3 and 12 months.
A high risk (> 10%) is established during the first
three months from the thrombosis or if an additional
thrombophilic condition is present, including neo-
plasm, antiphospholipid syndrome, protein C, S, or

antithrombin deficiency, or factor V Leiden homozy-
gous mutation (8).

Assessment of bleeding risk

Although all endoscopic procedures carry a bleeding risk
(low risk < 1%, high risk > 1%), this varies according to the
type of procedure and if it is diagnostic or therapeutic. Table
IIT summarizes the different procedures available and their
bleeding risk according to the American Society of Gastro-
intestinal Endoscopy (ASGE) Guideline published in 2009
for the management of antithrombotic agents for endoscopic
procedures (9), while table IV organizes them according to
the 2011 European Society of Gastrointestinal Endoscopy
(ESGE) Guideline about endoscopy and antiplatelet agents
(10), and table V includes the classification established by
the recently published article endorsed by diverse societies
from Spain (SEPD, SEED, SETH y SEC) (1). This Spanish
document and the ASGE Guideline are very similar in the
classification established, distinguishing themselves from
the ESGE guideline in two main factors: polypetomy, con-
sidered a high-risk bleeding technique for the ASGE and
the Spanish Societies, is classified as a low-risk bleeding
procedure if polyp size is < 10 mm according to de ESGE,
and dilation of digestive stenoses, recognized as a low-risk
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Table Ill. Risk of bleeding according to endoscopic procedures (ASGE Guideline 2009: Management of antithrombotic
agents) (9)

High risk
Polypectomy

Low risk

Upper gastrointestinal endoscopy/ colonoscopy + biopsy
EUS without fine needle aspiration EUS with fine needle aspiration
ERCP without sphincterotomy Biliary or pancreatic sphincterotomy
Enteroscopy and diagnostic balloon-assisted enteroscopy Pneumatic or bougie dilation
Enteral stent deployment (without dilation) Treatment of varices
Capsule endoscopy Tumor ablation by any technique
Endoscopic hemostasis
Cystogastrostomy

PEG placement

ERCP: Endoscopic retrograde colangiopancreatography. PEG: Percutaneous endoscopic gastrostomy.

Table IV. Risk of bleeding according to endoscopic procedures (ESGE guidelines 2011: Management of antiplatelet therapy) (10)
High risk

Endoscopic mucosal resection, endoscopic submucosal
dissection, ampullary resection

Low risk

Upper gastrointestinal endoscopy/ colonoscopy + biopsy

Polypectomy < 10 mm Polypectomy > 10 mm

EUS = fine needle aspiration of solid masses EUS = fine needle aspiration of cystic lesions

ERCP with stent placement or papillary balloon dilation without
sphincterotomy

ERCP with sphincterotomy + large balloon papillary dilation

Dilation of digestive stenoses Esophageal variceal band ligation
Argon plasma coagulation PEG

Digestive stenting

Table V. Risk of bleeding according to endoscopic procedures (Alberca de las Parras et al. 2015, endorsed by SEPD, SEED, SETH

y SEC) (1)
Low risk High risk
Upper gastrointestinal endoscopy/ colonoscopy + biopsy Polypectomy

Diagnostic ERCP Coagulation and ablation with laser

Biliary stent placement without sphincterotomy Sphincterotomy
EUS Dilation of benign or malignant stenoses
Push enteroscopy PEG
EUS = fine needle aspiration of cystic lesions
Balloon-assisted enteroscopy

Endoscopic mucosal resection, endoscopic mucosal dissection, ampullary
resection

bleeding procedure only by the ESGE. Recommendations
for the management of anticoagulation for endoscopic pro-
cedures are based on retrospective studies as there are no
randomized controlled trials up to date (11).

It is important to take into account additional risk fac-
tors for bleeding after a polypectomy, including age > 65
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years old, polyp size > 1 cm, cardiovascular disease, and,
of course, antithrombotic therapy. Independently from pol-
yp size, risk of bleeding does not increase with the use of
neither non-steroid anti-inflammatory drugs (NSAIDs) nor
aspirin (10). According to de ESGE 2011 Guideline, clopi-
dogrel does not increase the risk of bleeding for polypectomy
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< 10 mm (10). A recent meta-analysis which includes five
studies that evaluated the risk of hemorrhage after polyp-
ectomy in patients taking clopidogrel has found a relevant
increase in delayed bleeding, with a HR of 2.54 (CI 95%
1.68-3.84, p < 0.00001), but not for immediate bleeding.
Polyp size was not considered during the analysis (12).

Patients who carry a greater hemorrhage risk because
of their clinical history could benefit from prophylactic
measures such as endoloop or endoclip after polypectomy,
but there is no strong evidence to support this statement.

In order to make a correct decision in the periendoscop-
ic period, evaluation of the pros and cons of the specific
technique and of the interruption of antithrombotic therapy
is fundamental in order to balance adequately bleeding
and thrombotic risks. The cooperation between Cardiol-
ogists, Haematologists, and Endoscopists is essential for
risk management in complex patients.

ANTICOAGULANTS AND ANIPLATELETS MOST
USED IN CLINICAL PRACTICE

Antiplatelet therapy

Antiplatelet agents inhibit platelet adhesion and aggre-
gation to fulfill their role. There is no method for monitor-
ing their function, and most of their action is irreversible,
which is why it is necessary to wait for a renewal of the
platelet population to eliminate the effect of these drugs.

Some of the main indications for antiplatelet agents
include acute coronary syndromes, stable angina, percu-
taneous coronary therapy, revascularization surgery, isch-
emic stroke, and primary and secondary prophylaxis of
atherosclerosis (13).

There is no consensus that states when to reintroduce
these agents after an invasive procedure and the bleeding
risk should be individualized. A systematic review rec-
ommends initializing aspirin 10 days after a polypectomy
or 14 days after sphincterotomy if it is used for primary
prophylaxis, and 7 days later if this drug is prescribed for
secondary prophilaxis (14)

There is no evidence to support that double-platelet
therapy is a contraindication for invasive procedures,
although it seems reasonable to believe that the bleeding
risk is incremented, which is why it should be avoided
when possible. Alberca de las Parras et al. (1) state that, if
the bleeding risk according to the procedure is low, dou-
ble-platelet therapy could be maintained, but with a high
bleeding risk procedure and with a low thrombosis risk
for the patient, one of the antiplatelet agents should be
interrupted (generally clopidogrel is interrupted and aspirin
maintained). With high risk for both bleeding and throm-
bosis, endoscopic procedures should be withheld until the
treatment can be modified if possible, or bridging thera-
py with glycoprotein IIb/IIIa could be an alternative (29).
This last recommendation stated cannot be generalized as
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there is insufficient evidence available and it should be
interpreted with caution and along with other specialists
such as Cardiologists.

The main characteristics of the antiplatelet drugs most
commonly used in clinical practice will be reviewed
below: acetylsalicylic acid and thienopyridine agents.

Aspirin: acetylsalicylic acid

Acetylsalicylic acid (ASA, aspirin) is the most pre-
scribed antiplatelet agent, widely used for cardiovascular
disease, and the molecule which we understand the most. It
irreversibly blocks platelet function as a cyclooxygenasel
(COX1) inhibitor by selectively blocking tromboxaneA2
(TXA2), which is why platelet renewal is necessary for
eliminating its action (9). Low dosage of aspirin does not
increment bleeding risk considerably for invasive proce-
dures, making it unnecessary to interrupt in all cases (5),
especially if a procedure carries a low bleeding risk. Mul-
tiple studies have analyzed the risk of bleeding after pol-
ypectomy while aspirin treatment is maintained, without
observing significant increase of hemorrhage (10), making
it unnecessary to interrupt.

Thienopyridines: clopidogrel, prasugrel, ticagrelor

Thienopyridines are adenosine diphosphate (ADP)
receptor antagonists that stop selectively and irreversibly
platelet activation and aggregation. They should be inter-
rupted for all endoscopic procedures independently of the
patient’s thrombotic risk. If a patient has a high thrombotic
risk, aspirin (i.e. 100 mg) could substitute thienopyridines
during the periendoscopic period. Patients taking a dou-
ble-platelet regimen should interrupt thienopyridines and
maintain aspirin (9).

Clopidogrel is usually administered at a standard dose
of 75 mg q.d., achieving 25-30% of irreversible platelet
inhibition on the second day of administration, with a max-
imum effect between the 5" and 7" day of treatment. High-
er dosing decreases the time needed for complete platelet
inhibition (15). Platelet regeneration is achieved at a rate
of 10-14% with each day of drug interruption (16).

Clopidogrel and ticagrelor (90 mg b.i.d) should be with-
held 5 days prior to an endoscopic procedure, while pras-
ugrel (10 mg q.d.) requires a 7-day interruption to assure
platelet renewal because it has a rapid onset of action
and is 10 to 100 times more potent than clopidogrel (17).
Although ticagrelor has a quicker inhibiting effect than
both clopidogrel and prasugrel, with a peak inhibition 2-4
hours after administration, its effect declines rapidly 72
hours after interruption, achieving nearly basal platelet
function on the fifth day of suspension.

There is no antidote available for thienopyridines. If
effect reversal is needed, platelet transfusion should be

REv Esp EnrerM DiG 2016; 108 (2): 89-96
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considered, assessing the bleeding risk the endoscopic
procedures has: a high bleeding risk procedure requires >
50,000 platelets, while low bleeding risk procedures can be
performed with > 20,000 (1). One platelet unit increments
5,000-10,000 platelets. In general, platelets are adminis-
tered immediately before and during the endoscopic pro-
cedure (1U/10 kg) (1).

Oral anticoagulants
Dicoumarinic agents: acenocumarol and warfarin

Dicoumarinic agents are vitamin K antagonists, inhib-
iting vitamin K-dependant factors from the coagulation
cascade (I, VIL, IX, X, proteins C and S). Antithrombin is
needed to complete their action. Monitorization is required
with strict measurement of INR level due to its slow onset
and offset of its effect and because of the narrow therapeu-
tic margin it has, easily altered by other drugs or different
types of food (18).

As with antiplatelet therapy, assessing thrombotic and
bleeding risks is fundamental for their periendoscopic
management. The ASGE Guideline (9) and the British
Guideline (19) recommend maintaining anticoagulation
for low bleeding risk procedures and interrupting other-
wise. If a patient has a low thrombotic risk, interruption
can me made 3 to 5 days prior to de endoscopy, in order
to achieve INR < 1.5. Bridging therapy with low-molecu-
lar-weight heparins (LMWH) is recommended if high risk
for thrombosis is present. LMWH should be administered
2 days after interrupting acenocumarol or warfarin, with
the last administration at least 8 hours before the procedure
(or preferably omitting the dose on the day of the proce-
dure). After the procedure, LMWH are maintained while
reintroduction of the oral anticoagulant is performed until
INR is in therapeutic range.

Before a non-deferrable endoscopy is performed, such
as an urgent endoscopy, anticoagulation must be reverted
to obtain a safe INR margin between 1.5 and 2.5 (1). Con-
sidering the clinical history of the patient to avoid volume
overload or increased risk for thrombosis, the first step for
reversion is with vitramin K (Fitometadiona (Spain) 10 mg
in 100 mL of saline solution at 0.9% or glucose solution at
5%, administering 10 ml in the first 10 minutes and the rest
in 30 minutes, with an initial effect 6 hours after infusion
and ending 12 hours after administration). If necessary, the
next recommended step for reverting anticoagulation is
the administration or Prothrombin Complex Concentrates
(Beriplex® 500 UI, Optaplex®, Prothromplex Immuno
Tim 4,600 UI® are available in Spain), never forgetting
its thrombogenic effect. The dose is calculated with the
following formula: (target prothrombin time- measured
prothrombin time) x weight (kg) x 0.6 (1).

Other reversal agents that can be used include recombi-
nant factor VII and fresh-frozen plasma, but only in spe-
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cific scenarios. Recombinant factor VII (Novoseven® 1.2
mg vial administered at 90 pg/kg) should only be given to
patients with hemophilia with inhibitors, acquired hemo-
philia, or severe congenital factor VII deficiency due to
its high thrombophilic power (1). Fresh-frozen plasma is
only indicated when other therapies have failed or are not
available, at a dose of 10 to 30 ml/kg (1).

New oral anticoagulants (NOAC): dabigatran,
rivaroxaban, apixaban

This group of anticoagulants has demonstrated in clini-
cal trials to be superior to warfarin in prevention of stroke
in atrial fibrillation and systemic embolic events, reason
why its prescription is expected to expand in the years
to come. NOACs have a direct effect that do not need of
prothrombin as a mediator for their effect. Monitorization
is not required as with warfarin because they have a more
stable action. Compared to warfarin, the onset and offset
of the anticoagulant effect after administration is faster.
NOAC: differ in their mechanism of action and pharma-
cokinetic characteritics (20).

On the other hand, the risk of bleeding with these novel
anticoagulants is not related with alteration of the available
coagulation parameters for monitorization and there are no
specific antidotes for reverting their effect. In bleeding situ-
ations, and depending on its severity, Alberca de las Parras
et al. (1) state that platelet transfusion should be considered
if the patient has less than 60.000 platelets, renal function
must be observed if dabigatran is the NOAC administered
because its circulating levels are the most affected during
renal failure, and, if necessary, the use of prothrombin com-
plex concentrates for anticoagulation reversion.

Dabigatran

The anticoagulant effect for dabigatran is achieved
through direct thrombin (factor IIa) inhibition, with a mean
half-life of 9 to 17 hours, according to age and renal func-
tion (21). Its maximum activity is achieved 0.5-2 hours
after administration. Dabigatran is a prodrug prescribed
b.i.d. which is absorbed in the proximal small bowel and
eliminated though renal excretion.

The risk of upper gastrointestinal bleeding in elderly
patients with atrial fibrillation is estimated to be between
0.3 and 0.5% annually without anticoagulation (22). A sig-
nificantly greater risk has been observed for dabigatran
at a dose of 150 mg b.i.d. compared to warfarin (1.85%
vs. 1.36%/year; p = 0.002; HR 1.49 [1.21-1.84]) (23,24),
which is equivalent 5 additional events per every 1,000
patients per year, probably due to direct luminal injury
produced by the non-absorbed active drug.

Coagulation parameters can be altered while taking dab-
igatran. Thrombin time (TT) is the most frequently altered,
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followed by activated partial thromboplastin time (aPTT).
Prothrombin time is not altered with this agent.

There is no consensus on when to interrupt the treatment
before an invasive procedure for NOACs. The European
Society of Anesthesiology (ESA) states that these drugs
should not be interrupted for diagnostic gastroscopies
or colonoscopies with or without biopsy (without pol-
ypectomy) (25). Desai et al. (21) recommend that these
low-bleeding risk procedure be performed during the low-
est effect of the drug, which translates to 10 hours after
the administration for NOACs taken b.i.d (dabigatran and
apixaban) and 20 hours for rivaroxaban which is take only
once a day.

Creatinine clearance (CrCl) determines the moment of
interruption for dabigatran if a high-bleeding risk proce-
dure is to be performed: for CrCl = 50 ml/min, withhold
1-2 days; for < 50 ml/min, withhold 3-5 dias (5) (Table VI).
Alberca de las Parras et al. (1) are in agreement with this
recommendation, but establish at least 2 day of suspension
independently of the CrCl, 3 days if CrCl is between 50
and 80 ml/min, and 4 days for CrCl 30-50ml/min (Table
VII). Reintroduction should be done the day after the pro-
cedure.

For patients with high thrombotic risk, bridging ther-
apy with LMWH can be an option similar to warfarin
in patients with CrCl > 50 ml/min (20,25) (Table VIII).
If the interruption is adjusted to CrCl, overtreating or
undertreating will be avoided (1). The dose of LMWH
is not well established. High therapeutic dose of LMWH
has not demonstrated to be superior to low prophylactic
dose, although bleeding seems to increase wit the first
option (19).

Controversy also surrounds the moment of reintroduc-
tion of dabigatran and of NOACS in general after a sur-

Table VI. Recommended interruption intervals for NOACs
in patients with low thrombotic risk according to CrCl (5)

CrCl > 50 mi/min ~ CrCl < 50 ml/min

Dabigatran

Interruption (before

procedure) 1-2 days

3-5 days

M. L. GONZALEZ-BARCENAS AND A. PEREZ-AISA
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gical or endoscopic procedure. In theory, anticoagulation
should be administered when hemostasis is assured and
partial healing is achieved (9). The use of mechanical
methods such as endoclip or endoloop after a polypectomy
could reduce de risk of post-procedural bleeding in these
patients, but there is no sustainable evidence to support this
statement as an official recommendation. Due to NOACs
rapid onset of their effect, only hours after being adminis-
tered, withholding these drugs 24 to 48 hours after a high
bleeding risk procedure can be an option, or if bridging
therapy has been prescribed, LMWH could be maintained
until the oral anticoagulant is reintroduced (20). Delayed
bleeding is a risk up to 14 days after the procedure which
increases when anticoagulation is reintroduced.

As mentioned before, no specific antidote is available
for reverting anticoagulation. In case of severe bleeding,
the use of recombinant factor VII or even hemodialysis
can be considered (5).

Rivaroxaban

Rivaroxaban is a direct factor Xa inhibitor, attenuating
thrombin formation. It is absorbed in the proximal small
intestine without interacting with food. Its half-life is 5 to 9
hours in younger patients and 11 to 13 hours in the elderly
(15). It is partially excreted through urine and the rest is
metabolized by the liver, which is why it is contraindicated
in patients with advanced liver disease and severe renal
insufficiency (26). It is administered in a single daily dose.

As with dabigatran, increased upper gastrointestinal
bleeding was observed compared to warfarin in clinical
trials (2% vs. 1.24%/year; Hazard ratio [HR] 1.61 [CI 1.30-
1.99]), resulting in 8 additional events per 1000 patients
per year (27).

Coagulation parameters (prolonged PT and aPTT) can
be altered although there is no relation between their levels
and the risk of hemorrhage.

In case interruption is needed, the publication endorsed
by diverse societies from Spain (SEPD, SEED, SETH and
SEC) establishes that withholding rivaroxaban for 2 days is
enough for a safe endoscopic procedure to be performed,

Table VII. Interruption interval for dabigatran according to Alberca de las Parras et al. (1) for patients with low thrombotic

risk
Dabigatran CrCl > 80 ml/min CrCl 50-80 mi/min CrCl 30-50 mi/min CrCl > 30 mi/min
Interruption (before procedure 2 days 3 days 4 days Treatment contraindication

Table VIIl. Proposed management of bridge therapy for NOACs if CrCl > 50 ml/min (extracted from reference 20)

Days before and after

-5 -4 -3 -2 -1 +1 +2
procedure
Dose of NOAC or Last dose 1.2 dose LMWH LMWH Last dose Procedure LMWH or LMWH or
LMWH NOAC LMWH LMWH reintroduce NOAC NOAC

REv Esp EnrerM DiG 2016; 108 (2): 89-96
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Table IX. Interruption interval for rivaroxaban and apixaban for patients with low thrombotic risk according to CrCl (5)

Rivaroxaban/apixaban CrCl > 90 mi/min

CrCl 60-90 mi/min

CrCl 30-59 mil/min CrCl 15-29 mi/min

Interruption (before procedure) 1 day 2 days

3 days 4 days

without considering CrCl (1). This is possible if CrCl is >
50 ml/min (25). The reintroduction is advised for the day
after the endoscopy. A document that summarizes the main
characteristic of NOACS states that CrCl is fundamental
to determine the time this drug must be interrupted: 1 day
if CrCl >90 ml/min, 2 days if CrCl 60-90 ml/min, 3 days
for CrCl 30-59ml/min, and 4 days if CrCl 15-29 (5) (Table
IX). Bridging therapy with LMWH could be considered
as with dabigatran for patients with high thrombotic risk.

In case of severe hemorrhage, prothrombin complex
concentrate can be administered, but effectiveness is not
guaranteed (15).

Apixaban

Apixaban is a direct factor Xa inhibitor administered
b.i.d. which is absorbed in the small bowel with a greater
liver metabolism than rivaroxaban. Thirty-five percent of
the drug is excreted through feces without previous absorp-
tion, and only Y is excreted by the kidneys (21), which is
why it is also not recommended in advanced liver disease
or in severe kidney disease. It has a half-life of 8 to 15
hours, with a maximum plasma concentration 3 to 4 hour
after administration (20).

Different from dabigatran and rivaroxaban, apix-
aban has shown to have less bleeding risk than warfarin,
although the results are not statistically significant (0.76%
vs. 0.86%/ year; HR 0.89 [CI 0.7-1.15]; p = 0.73) (21).

Coagulation monitorization times are altered similar-
ly to rivaroxaban and should have the same interpreta-
tion. Interruption is also similar to rivaroxaban according
to CrCl (5) (Table IX). Spanish societies (SEPD, SEED,
SETH and SEC) establish a standard interruption time 2
days before an endoscopic procedure with high risk of
bleeding and reintroduction the day after (1).

As with rivaroxaban, prothrombin concentrate complex
can be considered for severe uncontrollable bleeding (15).

CONCLUSION

An increased prescription of the most novel antithrom-
botic therapy available is foreseeable in the years to come,
especially in the elderly population with cardiovascular
disease, in many occasions associated to other comorbid-
ities. This makes it necessary for Gastroenterologists to
understand the main characteristics of these drugs, includ-
ing their gastrointestinal security profile, in order to man-
age them adequately in the periendoscopic period. Assess-
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ing the risk for thrombosis when withholding antiplatelet
and anticoagulant therapy along with the potential bleeding
risk an endoscopic procedure carries, and always taking
into consideration if the procedure can be delayed or not,
will be fundamental for taking the most certain decision.

For patients taking transient anticoagulant therapy, it is
advisable to wait for the treatment to end when possible in
order to decrease the risk for complications. If this is not
possible or if the treatment is prescribed chronically, coop-
eration between Cardiologists, Hematologists, and Gastro-
enterologists will offer the best options to manage anti-
thrombotic therapy in these more complicated situations.

For these reasons, it is mandatory for international
societies to establish clinical guidelines to optimize the
interruption and reintroduction of antithrombotic therapy
in patients undergoing endoscopic procedures, especially
for the management of NOACs. Alberca de las Parras et al.
(1) have recently published a multidisciplinary document
elaborated by specialists from Spanish societies includ-
ing the Spanish Society for Digestive Pathology (Socie-
dad Espafiola de Patologia Digestiva, SEPD), the Spanish
Society of Endoscopy (Sociedad Espafiola de Endoscopia
Digestiva, SEED), the Spanish Society for Thrombosis and
Hemostasis (Sociedad Espaiola de Trombosis y Hemosta-
sia, SETH), and the Spanish Cardiology Society (Sociedad
Espafiola de Cardiologia, SEC), a document that serves as
a guideline for the adequate use of these drugs in clinical
practice. Also, the development of clinical trials to under-
stand to the fullest the physiopathology of gastrointestinal
bleeding in patients taking NOACs is fundamental in order
to develop an antidote to revert anticoagulation.
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