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Objectives:

1. Basics on NOACs                                                                                     
- risk of GI bleeding related to NOACs

2. Management of NOACs for elective 

endoscopy procedures



NOACs: mechanism of action

Rivaroxaban (Xarelto®)

Apixaban (Eliquis®)

Edoxaban (EU: Lixiana®; US: Savaysa®)

Dabigatran (Pradaxa®)

DOACs

Direct Oral AntiCoagulants



Apixaban - Eliquis
®

(2.5 mg, 5 mg) BID 2.5- 5 mg bid2
10mg bid from day 1 to 7

5 mg  bid 2.5 mg  bid

DOAC nv-AF DVT/PE* VTE 
prophylaxis^

Dabigatran – Pradaxa
®

(110mg,  150mg) BID 110-150mg  bid1
Heparin lead-in required 5-10  days

150 mg  bid 110 bid

DOACs: Approved Indications

^  Indications: orthopedic surgery (hip, knee replacement)
*  Extended risk reduction  (recurrent DVT/PE) [150 mg bid/ 20mg qd/ 2.5mg bid]

Edoxoban - Lixiana
®

(30mg, 60mg) QD 30–60 mg qd4
Heparin lead-in required 5  days

60 mg  qd ------

Rivaraxoban - Xarelto
®

(10 mg, 15mg, 20mg) QD 15–20 mg qd3
15 mg  bid from day 1 to 21

20 mg qd 10 mg  qd

1 110 mg if  age >80; verapamil [dose to be individualized if age 75-80, CreatCL 30-49ml/min, high bleeding risk] 
2 2.5mg if  at least two criteria: age >80;  weight < 60Kg;  creatinine > 1.5mg/dL 
3     15mg if  CreatCL 15-49ml/min
4    30mg if  CreatCL 15-49ml/min, weight < 60Kg, inhibithor Pgp (cyclosporin, eritromicine, ketoconazole, dronedarone)



DOACs: Pharmacodynamic/Kinetic properties

Desai J, Gastrointest Endosc 2013;78:227-39

- Faster onset and offset of action than VKAs   

- More predictable pharmacodynamic/kinetic properties than VKAs

Anticoagulant activity restored:

DOACs:  within 24-48 hours after withdrawal    
VKAs:      days 

Offset of action:
Onset of action:

Anticoagulant activity reached:

DOACs:  1-3 hours (single dose)
VKAs:      days (multiple doses)



• Coagulation assays not 

routinely available

• Specific antidotes or reversal 

agents are not yet available

• Higher risk of GI bleeding for 

some

• GI tolerability                                                  
(dabigatran: dyspepsia 5-10%)

Pros Cons

DOACs vs. VKAs: Pros and Cons

• Efficacy noninferior or superior to

VKAs in phase III trials

• Less risk of ICH, fatal bleeding

• Oral fixed dose^

• Predictable  dose response                     
- no routine lab monitoring required

• Limited drug interactions

• No food restrictions

^ dependent on indication, Creat Cl, age, concomitant medications

Hankey GJ et al, Circulation 2011; 123: 1436-1444
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Dabigatran Rivaroxaban Apixaban Edoxaban 

Study RE-LY ROCKET-AF ARISTOTLE ENGAGE AF-TIMI 48

Dose 110mg bid 150mg bid 20mg 5mg bid 30mg 60mg

Risk for  major        
GI bleeding

NS +50% +61% NS -33% +23%

HR (95% CI) 1.49

(1.21-1.84)

1.61

(1.30-1.99)

0.89

(0-70-1.15)

0.67 

(0.53-0.83)

1.23 

(1.02-1.50)

Connolly SJ,  NEJM 2009;361:1139-51
Patel MR, NEJM 2011:365:883-91

Granger CB, NEJM 2011;365:981-92
Giugliano RP, NEJM 2013; 369, 2093-2104

Major GI bleeding risk of DOACs vs. VKAs: nvAF trials

Is the risk of GI bleeding with DOACs higher than with 
warfarin?



Major GI bleeding risk of DOACs vs. VKAs: nvAF trials

Rivaroxaban: increased risk of upper GI bleeding

Dabi

Riva

Apix

Dabigatran:   increased risk of lower GI bleeding

Gomes-Outes A, Thrombosis 2013; 2013:640723

Apixaban   GI bleeding not increased



GI bleeding risk of DOACs vs. VKAs in the real-world: 
summary of evidence 

• Confliciting data from population-based cohort studies

• Dabigatran and risk of major GI bleeding versus warfarin: 

- downsized in most real-world studies from US, albeit consistently reported
in patients >75 years

- not reported in European studies(DE 110mg off-label)

• Rivaroxaban and risk of major GI bleeding versus warfarin:

- confirmed in most real world studies, especially in elderly

Graham DJ, Circulation 2015; 131: 157-164
Hernandez I, JAMA Intern Med 2015; 175: 18-24

Chang HY, BMJ 2015; 350: h 1585
Abraham NS, BMJ 2015; 350: h 18571585

Graham DJ, JAMA Circulation 2016; 176: 1662-1671
Yao X, J Am Heart Assoc 2016; 13: 5

• Published post-marketing data regarding major GI bleeding with 
edoxaban not yet available



Graham DJ, JAMA Intern Med. 2016;176:1662-1671. 

GI Bleeding in the real-world: head to head studies

Patients with nvAF, age > 65, new users, included in Medicare databaseDabigatran:  n=15.524 ; Rivaroxaban n= 66.651

Propensity-score matching

Rivaroxaban vs. Dabigatran: HR 1.40; 95% CI 1.23-1.59)



Abraham NE, Gastroenteroloy 2017 (in press)

GI Bleeding in the real-world: head to head studies

Patients with nvAF, included in OptimumLab Data Wharehouse: DE=17.426 ; Rivaroxaban = 19.201; Apixaban = 6.576)

Propensity-score matching

Major GI Bleeding

Rivaroxaban vs. Dabigatran

(n= 15787, matched 1:1)
1.20 [1.01-1.45]

Apixaban vs. dabigatran

(n= 6542, matched 1:1)
0.39 [0.27-0.58]

Apixaban vs. rivaroxaban

(n= 6565, matched 1:1)
0.39 [0.22-0.49]





1. Pollack et al. N Engl J Med 2015; 2. Pollack et al. Thromb Haemost 2015; 3. Connolly et al. N Engl J Med 2016; 4. ClinicalTrials.gov 
Identifier: NCT02207257

FDA-EMA

approved*

Phase III
Patients requiring 

urgent surgery/major 

bleeding1,2

Phase III
Patients with 

bleeding3

Phase II

Phase II

Phase II
Ongoing4 

Phase I

Phase I

Phase I

IDARUCIZUMAB
1

Target: dabigatran

Andexanet alfa 
(PRT064445)1

Target: FXa inhibitors

Ciraparantag
(Aripazine; PER977)1

Target: universal

Indications:  1) need for urgent surgery 2) uncontrolled, life-threatening bleeding. 

DOAC specific antidotes:



Pollack et al. N Engl J Med 2015

RE-VERSE AD™:

Group A: 

Uncontrolled bleeding

Group B: 

Emergency surgery 

or procedure

AHA Meeting,New Orleans 2016

51 pazienti

39 pazienti

39% GI bleeding

298 pazienti

43% GI bleeding

196 pazienti



Objectives:

1. Basics on DOACs

2. Management of DOACs for elective 

endoscopy procedures



NOACs Guidelines for GI Endoscopy

Endoscopy in patients on antiplatelet or anticoagulant therapy, including direct 
anticoagulants: British Society of Gastroenterology (BSG) and European Society of 
Gastrointestinal Endoscopy  (ESGE)  guidelines                                                                               
(Veitch A et al., Gut 2016,  Endoscopy 2016)

The management of antithrombotic agents in patients undergoing GI endoscopy                                      
(Acosta RD et al., Gastrointest Endosc 2016)



Scelta decisionale:

 In genere controllabile

 Outcome spesso favorevole

 Esiti in genere assenti

Evento emorragico GI:

 Non sempre controllabile

 Outcome spesso sfavorevole

 Esiti talvolta permanenti

Evento trombotico CV:
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Case scenario 1

♂62 yr, nv-AF

apixaban 5mg bid (morning dose taken)

EGDS for BE surveillance (Praga C2M3)at 9.00am

Question time:

Multiple biopsies taken

Procedure rescheduled 

with NOAC interruption



VKAs

Biopsies on DOACs?

DOACs

No!

Yes!

NO safety data

ASGE Guidelines. Gastrointest Endosc 2009
BSG Guidelines. Gut 2008

Warfarin should be continued, but it should be 
ensured that the international normalised ratio 
(INR) does not exceed the therapeutic range:

EGD, colonoscopy + biopsy
(DA) enteroscopy + biopsy

ERCP without sphincterotomy
EUS without FNA
Barrett ablation
Argon Plasma Coagulation (APC)

Anticoagulants interruption for

low-risk procedures



VKAs
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(DA) enteroscopy + biopsy

ERCP without sphincterotomy
EUS without FNA
Barrett ablation
Argon Plasma Coagulation (APC)

ASGE Guidelines. Gastrointest Endosc 2009
BSG Guidelines. Gut 2008

DOACs

No!
Warfarin should be continued, but it should be 
ensured that the international normalised ratio 
(INR) does not exceed the therapeutic range:

EHRA recommends to discontinue DOACs 

24h before endoscopic biopsies

EHRA Guidelines, Europace 2013                                                                      
Acosta RD, Gastrointest Endosc 2016                                                         

Veitch A, Gut 2016, in press

Anticoagulants interruption for

low-risk procedures

ASGE suggests continuing DOACs in patients 

undergoing low-risk procedures

BSG/ ESGE suggest omitting the morning 

dose of DOACs on the day of the procedure                 



Dabigatran plasma concentration and effect on coagulation 

Gong IY et al. Can J Cardiol 2013: S24-S33

DOACs pharmacodynamics

Peak = highest anticoagulation activity = highest risk of bleeding

dabigatran ~2h after ingestion (1-4h for other DOACs)  

A relevant bleeding risk is possible for biopsies performed at peak level

Bleeding risk is minimized at trough level



Gut 2016; 65: 374-89 



    

day -1 day +1

day of endoscopy

Dabigatran

Apixaban

Rivaroxaban

Edoxaban

Management DOACs for elective endoscopy:

Low-risk procedures:

 Diagnostic endoscopy, including mucosal biopsy
 Diagnostic push and device assisted enteroscopy
 Diagnostic EUS without FNA
 ERCP + stent placement or biliary dilation without sphincterotomy
 Argon Plasma Coagulation
 Barrett’s abation
 Enteral stent deployment (controversial)

- Omit the morning dose of DOAC on the day of the procedure

- Continue DOAC after the procedure (same evening for dabigatran and apixaban)  

dose omitted

dose taken



Case scenario 2

♂75 yr., nv-AF, previous stroke, hypertension

CHADS2 5, CrCl 65ml/min, 

Rivaroxaban 20mg od

ERCP for CBD stone

Question time:

No doses in the 48 hours before

No doses in the 96 hours before



Case scenario 2

♂75 yr., nv-AF, previous stroke, hypertension

CHADS2 5, CrCl 65ml/min, 

Rivaroxaban 20mg od

ERCP for CBD stone

Question time:

Bridging therapy with LMWH

No bridging



VKAs

ASGE Guidelines. Gastrointest Endosc 2009; 70; 1060-70
BSG Guidelines. Gut 2008; 57: 1322-29 

DOACs

No!

Stop warfarin 5 days before endoscopy
Restart warfarin on the evening of the procedure at usual 

dose

Bridging therapy with LMWH in high-risk conditions:
-Mechanical valve in mitralic position

-Mechanical valve in any position and recent (<6 months) stroke or TIA

-AF and recent stroke or TIA

-AF and CHADS2 5-6

-AF and rheumatic valvular heart disease

-Recent VTE (<3 months)

-Trombophilia syndromes

Stop DOACs

No bridging therapy

Timing?

Anticoagulants interruption for

high-risk procedures



Considerations on heparin-bridging therapy in                              

patients on DOAcs :

Beyern Westendorf J, Blood 2014
Schulman S, Cirulation 2015

Douketis JD, New Engl J Med  2015

• Most DOACs patients, by indication,  are not at high-risk for TE events

• Heparin bridging is useless in warfarin pts not at high-risk for TE events
(BRIDGE study)

• DOACs have rapid onset and offset of action

• Bridging was harmful in Dresden (rivaroxaban)and Canadian (dabigatran) 
registries



Consideration on DOAC interruption for elective 

interventional endoscopy (I):

• t1/2 half-lives of DOACs is short (<15 hours) 

• A modest residual anticoagulation effect at time of surgery/ 

endoscopy  may be acceptable (= warfarin)

25% residual anticoagulant effect after 2 drug half-lives
10%-12% residual anticoagulant effect after 3 drug half-lives

Offset of action after interruption



Consideration on DOAC interruption for elective 

interventional endoscopy (I):

• t1/2 half-lives of DOACs is short (<15 hours) 

• A modest residual anticoagulation effect at time of surgery/ 

endoscopy  may be acceptable (= warfarin)

25% residual anticoagulant effect after 2 drug half-lives
10%-12% residual anticoagulant effect after 3 drug half-lives

• t1/2 half-life is significantly prolonged in case of renal impairment 
only for dabigatran, that has a dominant (80%) renal exctretion



DOAC interruption according to renal function                   

(EHRA Guidelines):

EHRA Guidelines, Europace 2013; 15: 625-651

Dabigatran Rivaroxaban Apixaban Edoxaban

Renal Clearance % 80% 35% 25% 50%

Elimination half-life t1/2 12-14h
(normal renal function)

6-12h 8-12h 9-12h

CrCl > 80ml/min > 48h > 48h > 48h No data

CrCl 50-80ml/min > 72h > 48h > 48h No data

CrCl 30-50ml/min > 96h > 48h > 48h No data

CrCl <30ml/min Not indicated > 48h > 48h No data



day of endoscopy

Management DOACs for elective endoscopy:

Consider:

- last dose intake 72-96 hours prior the procedure for patients on dabigatran with renal impairment (CrCl 30-50mL/min)

- resumption after 72-96 hours for procedures with significant risk of delayed bleeding (large EMR, ESD)

dose omitted

dose taken

- Last dose intake >48 hours prior the procedure  

- DOAC resumption 48 hours after the procedure

    

day -2

Dabigatran

Apixaban

Rivaroxaban

Edoxaban

 

day +1

 

day +2day -1

High-risk procedures:

 Polypectomy
 All other operative procedures non included in low-risk category

- Evaluation of CrCl within 1-4 weeks [Dabigatran]

- Stop DOACs

- NO bridging theapry 





Am J Med 2004; 116:  451-9

Hold warfarin strategy cost effective for screening colonoscopy, assuming that 

polyps would be removed in 35% of examinations

Management DOACs for outpatient routine procedures:

• Colonoscopy = high probability of operative procedure = HR procedure 

• Upper GI endoscopy = low probability of operative procedure = LR procedure



Periendoscopic management of DOACS:

real-life data

Periendoscopic Management of Direct Oral Anticoagulants: A Prospective 

Cohort Study

F. Radaelli1, L. Fuccio2, S. Paggi1, M. Di Leo3, C. Trovato4, O. Tarantino5, A. Buda6, A. Musso7, M. de Bellis8, R. Fasoli9, 

E. Liverani2, M. Giardini10, E. Di Giulio11, C. Hassan12, A. Repici3, F. Dentali13, on behalf of Bowell Group 

 1 Gastroenterology Unit, Valduce Hospital, Como

 2 Department of Medical and Surgical Sciences, University of Bologna, Bologna

 3 Digestive Endoscopy Unit, Humanitas Research Hospital, Rozzano (MI)

 4 Digestive Endoscopy Unit, Istituto Europeo di Oncologia, Milano

 5 Gastroenterology Unit, Ospedale S. Giuseppe, Empoli

 6 Gastroenterology Unit, Ospedale Santa Maria del Prato, Feltre (BL)

 7  Digestive Endoscopy Unit, Città della Salute e della Scienza, Torino  

 8 Gastroenterology Unit, Istituto Nazionale dei Tumori, Fondazione G Pascale, Napoli

 9 Digestive Endoscopy Unit, ASL 1 Liguria, Imperia Hospital, Imperia

 10ASUR Marche, Area Vasta 1, Urbino
11 Azienda Ospedaliera Sant’Andrea, Roma

 12Gastroenterology Unit, Nuovo Regina Margherita Hospital, Rome, Italy. 

 13Department of Clinical Medicine, University of Insubria, Varese

NCT02734316



Study aim:

• To assess outcomes (bleeding and TE risk) of GI endoscopies in patients on DOACs:

- major bleeding [IHTS criteria]

• To provide a «snapshot» of DOAC management in the  real-world

• To evaluate bleeding outcomes for procedures performed according to ESGE guidelines

(validation)

• Observational study

• Patients: All consecutive in- and outpatients on DOACs for any therapeutic indication  
scheduled for elective GI endoscopy, either diagnostic or therapeutic

• Data collection:
- bespoke database, accessed by site specific, password protected website

- demographic and clinical data (risk stratification)

- data on DOAC management (interruption, resumption, timing)

- early (intraprocedural) AEs

- delayed (30-days) AEs

Methods:



Preliminary results:

Feb 2017:  324 patients (mean age 74.7+10.8; 87% nvAF, 13% DVT/PE)

199 LR, 125 HR procedures 

[69 snare polypectomies, 27 EMR (26 colon, 1 gastric), 10 biliary sphyncterotomy,   8 EUS-FNA,  

3 ESD (2 gastric, 1 colon),  7 mixed indications]

4. 30 days-AEs: 16 [7 major bleeding, 7 minor bleeding, 1 TIA, 1 haematuria]

1. ESGE Guideline adherence in HR: 71% 

2. Bridging with LWMH: 18% pre-procedure, 11% post-procedure

LR procedures HR procedures

Overall 0.7% 8.2%

ESGE guidelines 0% 6.9%

LR procedures HR procedures

Overall 0% 4.8%

ESGE guidelines 0% 7.6%

3. Intraprocedural bleeding (haemostasis required):



L’aderenza alle linee guida ESGE è efficace nel 

minimizzare il rischio sia emorragico che  

tromboembolico  nei pazienti sottoposti ad 

endoscopia digestiva 



1



2



3



4



5



6



7



8



9



10


