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ICDs in Women: Randomized Trials

AVID, 1997 MUSTT, Buxton, 1999

MADIT II, Moss, 2002 SCD-HeFT, Bardy, 2005



ICDs in Women: Randomized Trials, cont
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Goldstein, HRS abstract 2006

ICD Implants by Gender
MedPAR Data 1995-2004
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NCDR-ACC-HRS National ICD Registry
from Hammill, Heart Rhythm 2007



The gender gap in ICD implantation:

Fewer women who meet the criteria for ICD benefit?
(clinical)

OR

Fewer women who meet the criteria for ICD benefit
receive an ICD

(bias)



Characteristics influencing decision to implant 
ICD: the AVID Registry

Curtis, AJC 1997



Potential Bias in Clinical Practice?

Sex discrimination in the provision of primary 
Prevention ICDs—Evidence from a single UK Center
From Lindsay, abstract, HRS 2006

Retrospective review:  all primary prevention implants (N=66)
all patients referred for ICDs (N=300)

6.7% of MADIT/SCD-HeFT/COMPANION implants female
No female patient referred refused an ICD



Utilization Disparity—Medicare
from Curtis, JAMA 2007
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Utilization Disparity—Get with the 
Guidelines Database (Heart Failure Module)

from Hernandez, JAMA 2007
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Hazard ratios for receipt of ICD



Sudden Cardiac Death in Women:
Framingham

Kannel, Am Heart J, 1998



SCD in Women with CAD:
Framingham

Kannel, Am Heart J, 1998



Gender Differences in Ventricular Arrhythmia 
Recurrence in Patients with CAD and ICDs: 

Analysis at a Single-Site

Lampert, JACC 2004



Gender Differences in 
Ventricular Arrhythmia 
Recurrence in Patients 
with CAD and ICDs: 
Analysis at a Single-Site
(continued)



Gender Differences in Ventricular Arrhythmia 
Recurrence in Patients with CAD and ICDs: 

Results from MADIT II

Zareba, JCE, 2005



Gender Differences in Electrophysiologic
Properties

Estrogen
Alters potassium channel protein synthesis (Drici, Circ 1996)

Increases atrial refractory periods  (Rosano, AJC 2000)

Testosterone
Alters potassium currents  (Carnes, Int J Androl, 2002)

Alters QT interval in castrated men  (Bidoggia, AHJ, 2000)

Isolated cell preparations
Female myocytes: reduced outward potassium current density

(Liu, J Pharm Exp Ther 1998)



Gender Differences in Repolarization in 
MADIT II

Coherence
(Transfer function of power spectra of
heart and QT time series)

From Haigney, abstracts ACC 2006 and AHA 2006

QT variability
QTVN = QTv/QTm2



Gender Differences in Autonomic Function:
Stress Reactivity
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From Stoney, Psychophysiology 1988



Gender Differences in Autonomic Function:
Heart Rate Variability
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Efficacy of the ICD:  MUSTT
Group randomized to electrophysiologic-guided therapy
ICDs: women 21/34 (62%)

men  163/367 (51%)
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Russo, JCE, 2004



Efficacy of the ICD: Single-site analysis



Efficacy of the ICD in Women: SCD-HeFT

Bardy, N Eng J 2005



Mortality in Women: SCD-HeFT

From Russo, abstract, AHA 2005



MADIT-II
Survival Results – Subgroup Analyses

Moss AJ. N Engl J Med. 2002;346:877-83.



women

men

MADIT II
Probability of Survival
ICD vs
Conventional therapy

Zareba, JCE 2005



Mortality Benefit:  Medicare
from Curtis, JAMA, 2007
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Mortality Benefit:  Medicare
from Curtis, JAMA, 2007
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Hazard ratio for mortality with the ICD:  Secondary Prevention


