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ARSARS

�� Women are understudied regarding device Women are understudied regarding device 
therapy in cardiovascular disease.therapy in cardiovascular disease.

��

�� TrueTrue

�� FalseFalse



Disparities in Cardiovascular Procedure UseDisparities in Cardiovascular Procedure Use

�� Many studies show disparities in innovative Many studies show disparities in innovative 
cardiovascular technologies cardiovascular technologies 

�� Several questions now raised:Several questions now raised:

�� Are we better with current procedures? Are we better with current procedures? 

�� Are emerging technologies any different?Are emerging technologies any different?

�� Does it matter?Does it matter?

1.Jha AK, et al Racial trends in the use of major procedures among the elderly. N Engl J Med. 2005;353:683-691.
2. Peterson ED, et al. Racial variation in cardiac procedure use and survival following acute myocardial infarction 
in the Department of Veterans Affairs. JAMA. 1994;271:1175-1180.
3.  Smedley BD, Stith AY, Nelson AR, eds. Unequal Treatment: Confronting Racial and Ethnic Disparities in 
Health Care. Washington, DC: National Academy Press; 2003.
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�� 350,000 people die annually of sudden, 350,000 people die annually of sudden, 
unexpected cardiac deathunexpected cardiac death

�� Risk factors for sudden death include heart failure  Risk factors for sudden death include heart failure  
and left ventricular systolic dysfunctionand left ventricular systolic dysfunction

�� Large randomized clinical trials (MADIT II, SCDLarge randomized clinical trials (MADIT II, SCD --
HeFT) showed reduction in mortality with ICD HeFT) showed reduction in mortality with ICD 
therapytherapy

Sudden Death and Sudden Death and ICDsICDs

1. AHA 2007 Heart and Stroke Statistical Update. 
2. Zipes DP, Wellens HJ. Circulation. 1998;98:2334-2351.
3. Bardy GH, Lee KL, Mark DB, et al. N Engl J Med. 2005;352:225-237.
4. Moss AJ, Hall WJ, Cannom DS, et al. N Engl J Med. 1996;335:1933-1940.
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Summary of Evidence for ICD Summary of Evidence for ICD ww/LVSD/LVSD

Quality of 
Evidence

Magnitude of Effect 
(95% CI)

Conclusion

History of ventricular 
fibrillation or 
tachycardia

High Reduced Mortality 0.77 
(0.65-0.91)

Definite 
benefit

NYHA Class II or III High Reduced mortality  
0.81 (0.69-0.95)

Definite 
benefit

NYHA Class I Low No significant 
association in meta-

regression  and 
reduction in mortality (P 

=0.13)  

Inconclusive

Primary Prevention in 
NYHA Class IV

Low No significant 
association in meta-

regression  and 
reduction in mortality

(P = 0.62) 

Inconclusive

1. Ezekowitz JA et al. Ann Intern Med. 2007;147:251-262



�� Gauri Medicare claims study for patients with ische mic Gauri Medicare claims study for patients with ische mic 
cardiomyopathy cardiomyopathy 

�� Women were 60% less likely than men to receive ICD therapy for Women were 60% less likely than men to receive ICD therapy for 
primary prevention.primary prevention.

�� Black patients were 31% less likely than white patients to receiBlack patients were 31% less likely than white patients to receive ICD ve ICD 
therapy. therapy. 

�� Limitations:  No LVEF or contraindications.Limitations:  No LVEF or contraindications.

�� Thomas  ADVANCENT studyThomas  ADVANCENT study
�� Men were 70% more likely to receive an ICDMen were 70% more likely to receive an ICD

�� Blacks were 38% less likely than white patients to receive ICDBlacks were 38% less likely than white patients to receive ICD

�� PrePre--guidelines Update; 106 Hospitalsguidelines Update; 106 Hospitals

1. Gauri AJ, et al   Am J Med. 2006;119:e17-e21.
2.  Thomas K et al.  Am  J Cardiol 2007; 924-929
1. Gauri AJ, et al   Am J Med. 2006;119:e17-e21.
2.  Thomas K et al.  Am  J Cardiol 2007; 924-929

ICDs and Disparities:  Prior StudiesICDs and Disparities:  Prior Studies



ARSARS
�� Which of the following is NOT an indication Which of the following is NOT an indication 

for implantable for implantable cardiovertercardioverter defibrillator?defibrillator?

�� Cardiac arrest due to VF or VT not due to a Cardiac arrest due to VF or VT not due to a 
transient or reversible causetransient or reversible cause

�� NYHA Class IV drugNYHA Class IV drug --refractory heart failure refractory heart failure 
who are not candidates for transplantationwho are not candidates for transplantation

�� Spontaneous sustained VTSpontaneous sustained VT

�� Syncope of undetermined origin with Syncope of undetermined origin with 
clinically relevant, clinically relevant, hemodynamicallyhemodynamically
significant sustained VT or VF induced at EP significant sustained VT or VF induced at EP 
study when drug therapy is ineffective, not study when drug therapy is ineffective, not 
tolerated or not preferredtolerated or not preferred



ARSARS

�� Which of the characteristics should be Which of the characteristics should be 
evaluated when considering an implantable evaluated when considering an implantable 
cardiovertercardioverter defibrillator as primary defibrillator as primary 
prevention of sudden cardiac death?  prevention of sudden cardiac death?  

��

�� Left ventricular ejection fraction Left ventricular ejection fraction 

�� NYHA functional classNYHA functional class

�� Optimal medical therapyOptimal medical therapy

�� Reasonable expectation of survival with an Reasonable expectation of survival with an 
acceptable functional status for at least 1 acceptable functional status for at least 1 
yearyear

�� All of the aboveAll of the above



AHA/ACC Guidelines for Primary Prevention of SCD AHA/ACC Guidelines for Primary Prevention of SCD 
(ischemic HF) (ischemic HF) 

� Ischemic heart disease who are at least 
40 days post-MI

� LVEF ���� 30% (*35%)

� NYHA II or III symptoms 

� Chronic optimal medical therapy

� Reasonable expectation of survival with 
a good functional status for more than 
1 year

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

ACC/AHA 2005 Guideline Update for the Diagnosis and  
Management of Chronic Heart Failure in the Adult

* ACC/AHA/HRS 2008 Guidelines for Device-Based Ther apy 
of Cardiac Rhythm Abnormalities



AHA/ACC Guidelines for Primary Prevention of SCD AHA/ACC Guidelines for Primary Prevention of SCD 
(non(non --ischemic HF) ischemic HF) 

� LVEF ���� 30% (*35%)

� NYHA class II or III symptoms

� Chronic optimal medical therapy, 

� Reasonable expectation of survival with 
a good functional status for more than 
1 year. 

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

ACC/AHA 2005 Guideline Update for the Diagnosis and  
Management of Chronic Heart Failure in the Adult

* ACC/AHA/HRS 2008 Guidelines for Device-Based Ther apy 
of Cardiac Rhythm Abnormalities



GWTGGWTG--HF Study ObjectivesHF Study Objectives

�� Examine the overall use of ICD in HF patients Examine the overall use of ICD in HF patients 
at risk for sudden cardiac death.  at risk for sudden cardiac death.  

�� Determine whether significant sex and racial Determine whether significant sex and racial 
disparities in ICD use exist among those disparities in ICD use exist among those 
potentially eligible for an ICD potentially eligible for an ICD 

Hernandez AF et al.  JAMA Oct 3, 2007



Defining Potential ICD use: Defining Potential ICD use: 
GWTGGWTG--HF  ICD Quality MeasureHF  ICD Quality Measure

�� NumeratorNumerator
Presence of an ICD on discharge or documented plans for Presence of an ICD on discharge or documented plans for 

receiving an ICD after dischargereceiving an ICD after discharge
�� DenominatorDenominator

�� Inclusion criteriaInclusion criteria
Hospitalized for HFHospitalized for HF
LVEF � 30%

�� Exclusion criteriaExclusion criteria
– Left against medical advice
– Transferred to another acute care facility, 
– Discharged to hospice or to a skilled nursing facility 
– Without a documented ejection fraction
– Contraindication 

» Any reason documented by a physician or other specific 
reasons (not on optimal medical therapy, patient is within 40 
days from an acute myocardial infarction, patient has recent 
onset HF, or concomitant other life threatening illness with life 
expectancy < 1 year)

Hernandez AF et al.  JAMA Oct 3, 2007



GWTG ResultsGWTG Results

�� January 2005January 2005 --June 2007:  59,965 HF PtsJune 2007:  59,965 HF Pts

� Exclusion criteria

�� 5924 patients with new onset heart failure5924 patients with new onset heart failure

�� 407 left against medical advice407 left against medical advice

�� 1518 transferred to another facility1518 transferred to another facility

�� 1214 discharged to hospice1214 discharged to hospice

�� 10456 discharged to a skilled nursing facility10456 discharged to a skilled nursing facility

�� 896 discharged to a rehabilitation center896 discharged to a rehabilitation center

�� 7077 without LVEF documentation7077 without LVEF documentation

�� 18,768 with LVEF >30%18,768 with LVEF >30%

�� 658 with documented contraindication  658 with documented contraindication  

� Final eligible population: 13,034 pts from 217 hosp itals

Hernandez AF et al.  JAMA Oct 3, 2007



GWTG ResultsGWTG Results

4615 pts w/ICD

13034 eligible patients

19%

4%

35%

12%

65% No ICD ICD Prior 
ICD

New ICD

Planned 
ICD

Hernandez AF et al.  JAMA Oct 3, 2007



Baseline Patient Characteristics
ICD

N=4615
No ICD
N=8419

P-Value

Age (median)  68 70 <0.001

Female (%) 27.2 37.8 <0.001

African American 23.0 28.0 <0.001

Anemia 9.2 10.1 .12

Ischemic 71.3 62.5 <0.001

CVA/TIA 12.3 10.6 0.03

Depression 7.8 6.4 .002

Hyperlipidemia 44.4 30.5 <0.001

Hypertension 61.8 60.7 .21

Smoker 19.9 23.9 <0.001

Ejection fraction 
(Median)

20 23 <0.001

Hernandez AF et al.  JAMA Oct 3, 2007



Other Quality Indicators

ICD No ICD P-Value

Discharge Instructions 
(n=12,329)  

82.2 81.4 0.25

ACE/ARB for LVSD
(n=11,003)

86.6 85.6 0.13

Smoking Cessation
(n=2773)

91.1 90.0 0.38

Beta-blocker for LVSD
(n=12,435)

91.5 87.9 <0.001

Anticoagulation for atrial
fibrillation
(n=2773)

73.5 62.1 <0.001

Aldosterone antagonist
(n=12,539)

36.3 24.4 <0.001



43.6

33.4
29.8 28.2

0.0
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(%)

WM BM WF BF

Gender and Race

ICD LVEF <=30%

P<0.001

660/19772356/5403 754/2531 375/1329

Unadjusted Frequencies of ICD Use by Gender and Race

Hernandez AF et al.  JAMA Oct 3, 2007



Adjusted Odds for an ICD*Adjusted Odds for an ICD*

Black femaleBlack female

White femaleWhite female

Black maleBlack male

00 0.40.4 0.80.80.20.2
* Compared with white male* Compared with white male

0.60.6 1.01.0

0.730.73

0.620.62

0.560.56



Multivariable Hazard Ratios for an ICD (Men vs. Multivariable Hazard Ratios for an ICD (Men vs. 
Women)Women)

Covariates included race, cerebrovascular disease, chronic pulmonary disease, coronary heart disease, dementia, 
diabetes mellitus, hypertension, metastatic solid t umor, peripheral vascular disease, renal disease, r egion, year of 
cohort entry.

3.153.153.15

2.612.612.61

3.733.733.73

2.192.192.19

2.662.662.66

2.442.442.44

1.961.961.96

Curtis et al JAMA 2007;298(13)1517-1524Curtis et al JAMA 2007;298(13)1517-1524



Copyright ©2009 American College of Cardiology Foundation. Restrictions may apply.

Shah, B. et al. J Am Coll Cardiol 2009;53:416-422

Rates of New or Planned ICD Therapy at GWTG-HF 
Hospitals for Eligible HF Patients Without an ICD



ICD Efficacy in Women?:  
Women in Pivotal ICD Clinical Trials 

ICD
(N= 2166)

No ICD
(N= 2490)

MADIT-II (N=1232) 119 (16) 74 (15)

COMPANION* (1520) 196 (33) 91 (31)

SCD-HeFT (n= 2521) 190 (23) 398 (23)

Total 505 (23) 563 (23)

1. Moss AJ, t al. N Engl J Med. 2002;346 :877-883.
2. Bristow MR, et al.  N. Engl J Med  2004; 350: 2140-2150
3. Bardy GH, et al. N Engl J Med. 2005;352:225-237. 

* ICD-CRT



Questions on Clinical Effectiveness of ICD TherapyQuestions on Clinical Effectiveness of ICD Therapy

Curtis et al JAMA 2007;298(13)1517-1524Curtis et al JAMA 2007;298(13)1517-1524



Chan, P. S. et al. Circ Cardiovasc Qual Outcomes 2009;2:16-24

Adjusted Cox models for all-cause mortality by age and 
clinical subgroup

What 
about 

women?



So, are ICDs effective in the elderly and specifica lly in So, are ICDs effective in the elderly and specifica lly in 
women?women?

�� OPTIMIZEOPTIMIZE--HF/GWTGHF/GWTG--HFHF

�� N=N=4685 patients aged 654685 patients aged 65--84 years 84 years 

�� New Implants vs. None in Eligible HF PatientsNew Implants vs. None in Eligible HF Patients

�� IInversenverse --probability weighted probability weighted Cox modelCox model

HR (95% CI)HR (95% CI)

33--year survivalyear survival 0.71 (0.56, 0.91)* 

* No Significant Interaction by Sex



ARSARS

�� In appropriate selected patients, In appropriate selected patients, ICDsICDs have a have a 
costcost --effectivnesseffectivness ratio of ratio of 
approximately_____ per lifeapproximately_____ per life --year gained.    year gained.    

��

�� <$10,000<$10,000

�� $11,000 $11,000 --$20,000$20,000

�� $21000$21000--$30,000$30,000

�� >$30000>$30000



Mark, D. B. et al. Circulation 2006;114:135-142

Effect on cost-effectiveness of ICD therapy by vary ing the 
time horizon of the analysis
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Chan, P. S. et al. Circ Cardiovasc Qual Outcomes 2009;2:16-24



ConclusionsConclusions

�� Women have been understudied in device/HFWomen have been understudied in device/HF --
trialstrials

�� Large disparities exist in ICD use in heart failure  Large disparities exist in ICD use in heart failure  

�� While some questions remain, ICD therapy While some questions remain, ICD therapy 
should be considered for women who meet should be considered for women who meet 
guideline recommendationsguideline recommendations





Copyright ©2009 American College of Cardiology Foundation. Restrictions may apply.

Shah, B. et al. J Am Coll Cardiol 2009;53:416-422

Association of Case-Mix Adjusted Hospital ICD Use W ith 
Hospital Characteristics


