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U.S. Registry U.S. Registry U.S. Registry 
• National Cardiovascular Data Registry 

(NCDR) 

• Mandated by Centers for Medicare and 
Medicaid Services (CSM) 

• Year of Initiation: 2006

• Last Year Reported: 2009 

• Hospitals Reporting: 1489
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All, 64 yrs
Male, 64.3 yrs
Female, 62.9 yrs

681/833

152/833

ICD National Registry-Israel 2010-2011
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Major complications include in-hospital death, cardiac arrest, cardiac perforation, cardiac valve injury, 
coronary venous dissection, hemothorax, pneumothorax, deep phlebitis, transient ischemic attack, stroke, 
MI, pericardial tamponade, and arterial-venous fistula. Any complication also includes minor complications, 
such as drug reactions, conduction block, lead dislodgement, and nerve injury, among others.

%
Complication EP Non-EP 

cardiologist
Thoracic 
surgeon

Other p

Any complication, all 
ICDs

3.5 4.0 5.8 4.0 <0.001

Major complication, all 
ICDs

1.3 1.7 2.5 1.7 <0.001

Any complication, dual- 
chamber ICDs

3.1 3.7 5.7 3.4 <0.001

Major complication, 
dual-chamber ICDs

1.3 1.7 2.7 1.4 <0.001

Any complication, CRT- 
D

4.8 5.4 8.9 5.8 <0.001

Major complication 1.8 2.1 3.3 2.3 0.01

Complications Stratified by Physician Certification 
and Device Type 
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Curtis JP et al. JAMA 2009; 301:1661-1670.
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Curtis JP et al. JAMA 2009; 301:1661-1670.

RR (95% CI)

Measure EP Non-EP 
cardiologist

Thoracic 
surgeon

Other

Complications 1 (reference) 1.11
(1.01–1.21)

1.44
(1.15–1.79)

1.09
(0.94–1.26)

Use of CRT 1 (reference) 0.93
(0.91–0.95)

0.81
(0.74–0.88)

0.97
(0.94–0.99)
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• Since 2006

• Outcomes: ICD Rx (e.g., shock or antitachycardia 
pacing), morbidity, and death. 

• Primary prevention: 63.3%

• Secondary prevention: 21.6%

• Mean age: 64 yrs 

• Men: 79% 

• IHD: 66% 

• Perioperative complications: 3.6%
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• 3340 patients at 18 centers in Ontario 
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implanted. 

•• 3340 patients at 18 centers in Ontario 3340 patients at 18 centers in Ontario 
from 2007 to 2009. from 2007 to 2009. 

•• Major complications occurred in 4.1% of Major complications occurred in 4.1% of 
dede novo ICD implant procedures novo ICD implant procedures 

•• The most significant factor associated The most significant factor associated 
with complications is the type of ICD with complications is the type of ICD 
implanted. implanted. 

Lee D, et al. J Am Coll Cardiol 2010; 55:774-782



Lee D, et al. J Am Coll Cardiol 2010; 55:774-782



Acute ICD Lead DislodgementAcute ICD Lead DislodgementAcute ICD Lead Dislodgement

• Acute lead dislodgements and in-hospital mortality in 
patients enrolled in the NCDR ICD Registry 

• 2628/226764 cases of ICD between 2006 and 2008 

• Acute lead dislodgements occur more often in 
patients with more comorbidities and in patients 
undergoing implants by  non electrophysiology- 
trained implanters. 

• These events were strongly associated with 
increased odds for in-hospital death. 

Cheng A, et al. J Am Coll Cardiol 2010:56:1651-1656.
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• The relation between hospital procedure volume and 
complications of cardioverter-defibrillator implantation 
from the implantable cardioverter-defibrillator 
registry.* 

• The relation between patients' outcomes and the 
volume of cardioverter-defibrillator implantation 
procedures performed by physicians treating 
Medicare beneficiaries.** 

*Freeman J et al. J Am Coll Cardiol 2010; 56:1133-1139. 

**Al-Khatib SM, et al. J Am Coll Cardiol 2005; 46:1536-1540. 

•• The relation between hospital procedure volume and The relation between hospital procedure volume and 
complications of cardiovertercomplications of cardioverter--defibrillator implantation defibrillator implantation 
from the implantable cardioverterfrom the implantable cardioverter--defibrillator defibrillator 
registry.*registry.*

•• The relation between patients' outcomes and the The relation between patients' outcomes and the 
volume of cardiovertervolume of cardioverter--defibrillator implantation defibrillator implantation 
procedures performed by physicians treating procedures performed by physicians treating 
Medicare beneficiaries.**Medicare beneficiaries.**

*Freeman J et al. *Freeman J et al. J Am Coll Cardiol J Am Coll Cardiol 2010; 56:11332010; 56:1133--1139. 1139. 

**Al**Al--Khatib SM, et al. Khatib SM, et al. J Am Coll Cardiol J Am Coll Cardiol 2005; 46:15362005; 46:1536--1540. 1540. 



Guidelines ImplementationGuidelines ImplementationGuidelines Implementation



Non–Evidence-Based ICD 
Implantations in the United States 
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• Context: Practice guidelines do not recommend use of an implantable 
cardioverterdefibrillator (ICD) for primary prevention in patients 
recovering from a myocardial infarction or coronary artery bypass 
graft surgery and those with severe heart failure symptoms or a 
recent diagnosis of heart failure. 

• Objective To determine the number, characteristics, and in-hospital 
outcomes of patients who receive a non–evidence-based ICD and 
examine the distribution of these implants by site, physician specialty, 
and year of procedure. 

• Design: Retrospective cohort study of cases submitted to the National 
Cardiovascular Data Registry-ICD Registry between January 1, 2006, 
and June 30, 2009. 

• Main Outcome Measure: In-hospital outcomes. 

Al Khatib S et al. JAMA 2011 5;305(1):43-9.
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• Results Of 111 707 patients, 25 145 received non– 
evidence-based ICD implants (22.5%). Patients who 
received a non–evidence-based ICD compared with 
those who received an evidence-based ICD had a 
significantly higher risk of in-hospital death (0.57%  
vs. 0.18% P <.001) and any post procedure 
complication (3.23% vs. 2.41%]; P <.001). 

• Conclusion Among patients with ICD implants in this 
registry, 22.5% did not meet evidence-based 
criteria for implantation. 
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מציג
הערות מצגת
Table 3. In-hospital Outcomes



Temporal Changes in Non–Evidence-Based       
Implantable Cardioverter-Defibrillators 

Al Khatib S et al. JAMA 2011 5;305(1):43-9.

מציג
הערות מצגת
The 2009 data are for the first 6 months only. CABG indicates coronary artery bypass graft surgery; CHF, congestive heart failure; MI, myocardial infarction; NYHA, New York Heart Association.
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