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• implants in 2009: 1.25 million pacemakers and 
410000 defibrillators(1)

• a growing number of Pts with indications to 
implant a  PM/ICD assumes OAT: 14-35%

• ideal strategy: reduction of bleeding 
complications without increasing the risk of 
thromboembolism

1) Pacing Clin Electrophysiol2011;34:1013 – 27



bleeding complications
• The most common bleeding complications after implantation is the pocket hematoma 

5% ¹
– Pain 
– Discomfort 
– Prolongation of hospitalization and increased costs
– Increase in outpatient controls
– Need for reoperation
– Increased risk of infections
– "no temporary protection" related to the  suspension of anticoagulant drugs

• intraoperative bleeding
 Increased operation time
 Increased risk of infections

• Perforation -> haemopericardium (1,2%)²

1)CHEST 2004; Circulation 2007; JACC 2010
2) Heart Rhythm 2005





Studies examining the role of anticoagulation therapy on the incidence of bleeding complications in 
electrophysiological device implantation





Europace (2011)13, 1669–1680

Conclusion: continuation of OAC  represent promising strategies with an acceptable 
safety profile.



• OAT -> eparin bridging : incidence of hematoma 20%

• TAO con INR 1,9-2,6: incidence of hematoma 0,45% - 8%

• TAO con INR 1,5 – 2: no studies

• TAO + ASA: It does not seem to increase the risk of hematoma

• TAO -> increased intraoperative bleeding (hemostasis)

No increased risk of thromboembolism with any 
strategy

EUROPACE 2011



Meta-Analysis of Bleeding Complications 
Associated With Cardiac Rhythm Device 

Implantation

Circ Arrhythm Electrophysiol 2012



Unadjusted, pooled rates of bleeding 

complications

33/1500 
(2.2%)

26/1044 
(2.5%)

34/1200
(2.8%)

45/1165
(3.9%)

37 of 392 
(9.4%)

99 of 677
(14.6%)

Circ Arrhythm Electrophysiol 2012



Minor and major bleeding

Minor: 
-hematoma that does not require 
any intervention

-bleeding without the need for
transfusion or suspension of
therapy

Major
bleeding -> trasfusion
Reoperation for pocket hematoma
Pericardial effusion
Hemothorax
life threatening bleeding

Circ Arrhythm Electrophysiol 2012



Thromboembolic complications related to the different 
strategies

Circ Arrhythm Electrophysiol 2012



The American Journal of Cardiology 2012



The American Journal of Cardiology 2012



The American Journal of Cardiology 2012



The American Journal of Cardiology 2012



N Engl J Med 2013;368:2084-93



patients (n =681) 
annual risk of TE of 5% or greater
randomly assigned to continued warfarin or heparin bridging 

The primary outcome was clinically significant haematoma, which 
was defined as prolonging hospitalization, necessitating 
interruption of anticoagulation, or requiring reoperation

Clinically significant haematoma occurred in 12 of 343 
(3.5%) patients in the continued-warfarin arm and 54 
of 338 (16.0%) patients in the heparin-bridging arm
(relative risk, 0.19; 95% CI 0.10 – 0.36;P<0.001)

N Engl J Med 2013;368:2084-93



Subgroup Analyses of Clinically Significant Device-Pocket Hematoma

N Engl J Med 2013;368:2084-93





Circulation. 2015;131:488-494



Proportion of interruptions involving anticoagulant 
bridging by procedure. Endoscopy includes gastrointestinal, 

genitourinary, or bronchoscopic. 



Circulation. 2015;131:488-494



N Engl J Med 2015;373:823-33



BRIDGE Study Design









Study Outcomes

N Engl J Med 2015;373:823-33

* P value for noninferiority.
† P value for superiority



CONCLUSIONS

In patients with atrial fibrillation who had warfarin 
treatment interrupted for an elective operation or other 

elective invasive procedure, forgoing bridging antico-
agulation was noninferior to perioperative bridging with 

low-molecular-weight heparin for the prevention of 
arterial thromboembolism and decreased the risk of 

major bleeding

N Engl J Med 2015;373:823-33



which strategy?
thromboembolic risk

• low risk ( ≤ 5% per year)
aortic valve prostheses
AF with low CHA₂DS₂VASc (<2)

• hight risk ( ≥ 5% per year)
AF with CHA₂DS₂VASc ≥ 3
mechanical prosthetic mitral valve
Recent deep vein thrombosis and / or pulmonary 

embolism
Ventricular thrombosis





In the following patient groups with AF, it is recommended to perform
device surgery without interruption of VKA.

 Patients with non-valvular AF and a CHA2DS2-VASc score of≥3.

 Patients with a CHA2DS2-VASc score of 2 due to stroke or TIA within 3 months.

 Patients with AF planned for cardioversion or defibrillation testing at device  implantation.

 Patients with AF and rheumatic valvular heart disease.

Device implantation in patients receiving vitamin K antagonists: 
consensus recommendation

In the following patient groups with prosthetic heart valves, it is recommended to perform
device surgery without interruption of VKA.

 Prosthetic mitral valve.

 Caged ball or tilting disc aortic valve.

 Bileaflet aortic valve prosthesis and AF and a CHA2DS2-VASc score of≥2



Device implantation in patients receiving vitamin K antagonists: 
consensus recommendation

In patients with severe thrombophilia, it is recommended to perform device surgery 
without interruption of VKA.

In patients with recent venous thromboembolism (within 3 months), it is 
recommended to perform device surgery without interruption of VKA.

The INR on the day of surgery should be under the upper limit of the
prescribed therapeutic range for the patient 

(usually≤3;≤3.5 for some valve patients)

In patients with an annual risk of TE events <5% either perform surgery without 
interruption of VKA or interrupt VKA 3 – 4 days before surgery, no heparin bridging is 

recommended

Interruption of VKA and bridging with an unfractionated 
heparin or LMWH should be avoided



Missing data on novel anticoagulants

These drugs may have fewer 
complications and therefore offer new 
treatment options

… And NOAC?



Methods: This was a prospective, observational study. Twenty-five consecutive patients 
undergoing implantation of an initial pacemaker, implantable cardioverter-defibrillator (ICD), 
cardiac resynchronization device, or pulse generator replacement and receiving 
anticoagulation with dabigatran within 48 hours of the procedure were included. Study 
endpoints included major bleeding, minor bleeding, and thrombotic complications during the 
index hospitalization and at 30 days of follow-up.
Results: The last dose of dabigatran was given 16 ± 15 hours before implantation, and the 
first dose of the anticoagulant was given 17 ± 16 hours after the procedure. In 11 patients 
(44%), dabigatran was administered uninterrupted with no missed doses. During the index 
hospitalization, no thromboembolic or bleeding complications developed. No major bleeding 
complications occurred within 30 days of surgery. One minor bleeding event (pocket 
hematoma that did not require additional intervention or discontinuation of dabigatran) 
occurred in one patient within 30 days of implantation; this patient was also receiving dual 
antiplatelet therapy.
Conclusions: The authors concluded that continuous anticoagulation with dabigatran during 
implantation of CIEDs may be safe, and is not associated with appreciable risk for bleeding 
and/or thromboembolic complications.

Safety of Continuous Anticoagulation With Dabigatran  
During Implantation of Cardiac Rhythm Devices.
Rowley CP, Bernard ML, Brabham WW, Netzler PC, Sidney DS, Cuoco F, Sturdivant JL, Leman RB, Wharton 
JM, Gold MR. 

Am J Cardio 2013

http://www.ncbi.nlm.nih.gov/pubmed?term=Rowley%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Bernard%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Brabham%20WW%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Netzler%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Sidney%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Cuoco%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Sturdivant%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Leman%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Wharton%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=23360767
http://www.ncbi.nlm.nih.gov/pubmed?term=Gold%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=23360767


J Cardiovasc Electrophysiol 2013;24:1125 – 9.







The interruption of NOAC prior procedure was protocolized as follows: the last 
pre-intervention dose of NOAC was omitted meaning that patients with 

dabigatran received it 24 h and patients with rivaroxaban 36 h prior procedure 
(12 h NOAC-free interval in case of dabigatran and 24 h in case of 

rivaroxaban). The scheduled time of first postinterventional anticoagulant 
administration was left to the discretion of the implanting physician.



 93 patients treated with dabigatran and 83 patients with rivaroxaban, respectively

 Post-operative bleeding complications and thromboembolic events occurring within 30 
days were compared

 69 patients (74%) were on dabigatran on admission, 54 patients (65%) were already on 
rivaroxaban on admission; in both the groups no bridging with heparin was performed.

 dabigatran group, two (2%) bleeding complications;  four (5%, three pocket haematomas 
and one pericardial effusion) in the rivaroxaban group (P= 0.330)

Conclusion
Bleeding and thromboembolic complications in patients treated with dabigatran or 
rivaroxaban are rare. Further and larger studies are warranted to define the optimal 
anticoagulation management in patients with a need for oral anticoagulation and CRD 
interventions.





The increasing number of implants and 
the increase of antithrombotic 

therapies in cardiovascular care 
emphasize the importance of an 

effective strategy for the prevention of 
periprocedural bleeding complications

Conclusion



Conclusion

• Current evidence suggests that the bridging 
with heparin in patients on chronic therapy 
with oral anticoagulants is associated with 
increased risk of pocket hematoma

• The continuation of the OAT is a strategy with 
an acceptable safety profile
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