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TaeLe 1. HisTORY AND CHARACTERISTICS OF THE PaTIENTS
AsSIGNED TO RECEIVE IMPLANTABLE CARDICVERTER-
D EFIERILIATORS OR ANTIARRHYTHMIC DRUGS.™
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TapLe 1. CLIMICAL CHARACTERISTICS OF THE PATIENTS
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Table 1. Characteristics of the Patients at Baseline or at the Last Follow-up Yisit.

Characteristic Amiodarone (N=345)  Placebo (N=847)  ICD Therapy (N=225)
Age—yr
Median B0.4 58.7 B0.1
Interquartile ranga Sl ERd ARERE 51.9-£9.2
Female sex— no. (%) 206 (24 152 (23) 1902y
Manwhite race — no. (%] ICIFE] 24 (24 185 (23)
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ICDs iIn Women: Randomized Trials, cont
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ICD Implants by Gender
MedPAR Data 1995-2004
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Goldstein, HRS abstract 2006




NCDR-ACC-HRS National ICD Registry

from Hammill, Heart Rhythm 2007

Hammill et al ICD Registry Annual Report

Table 1  National ICD Registry 2006: Demographics and ICD
Indication

ge, mean (yrs) 68.3 £ 12.
/female (%) 74.1/25.9

Black/African American 11.5

Hispanic 4.7
Asian 0.9
American Indian/Alaska Native 0.3
Native Hawaiian 0.2
Other 3.9
Total implants (N) 108,341
ICD indication (N, %)
Primary prevention
CMS beneficiaries
Non-CMS payer
Secondary prevention
CMS beneficiaries
Non-CMS payer
Primary insurance payer (%)
Medicare/Medicaid
Other payer

CMS includes Medicare and Medicaid patients




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
LIES)




Characteristics influencing decision to implant
ICD: the AVID Regqistry

TABLE I Clinical Chaorocteristics

WD Mo ICD
[n = 394) (n = 520)

| ) e e p—
i Man S F2.3%

ATy L1 2= -
Ejection frackion S3.4% J3.4%
Prior veniricular librillation B.¥% 4 4%
Priar ventricular lachycardio 21.3% 21.2%
History of
Asrial fibrillation-Huter 21.6% 28.7%
Myocardial infarchion 53.8% 54.8%
Cangestive heart fesilure 41.1% 44 3%
Hypertension 41.4% 20.0%
Diobetes maellites 14.7% 22.3%
Coronary artery disease a8, 3% Fd X
Coranary angioplashy a4.6% &.3%
Coronary bypass surgery BA% 9.46%

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 imyk(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

Hazard ratios for receipt of ICD
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Sudden Cardiac Death in Women:
Framingham
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Kannel, Am Heart J, 1998




SCD in Women with CAD:
Framingham

(_INo CHD —No CHF
EEAngina : B CHF History
I Myocardial Infarction

Sudden
Death
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Women “P <0.01, ***P<.001

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-Sit
(continued)

Table 1. Clinical, Electrocardiographic, and Electrophysiclogie

Characteristics

Men

Women

N
Months follow-up
Age
ICD indication
VF
Sustained VT
Syncope
MUSTT/MADIT
Dhighetes
Hypertension
Revascularization—remote*
CABG
Percutaneous coronary
intervention
Mone
Revascularzation—immediate*
CABG
Percutaneous coronary
intervention
Mone
Any preceding CABG
Revascularization transp lant—
in follow-up
Medications
Hespital discharge {after 10D
implan tation }
Beta-blockem
Any antisrchythmic agent
Amiodarone 32 (100)
Sotalol 18 (&%)
Class I antiarrhythmic agents A0 {1903
Hormone replacement therapy
Fallow-up
Beta-blockers
Any antiarchythmic agent
Amiodarone
Satalol
Class I antiarrhythmic agents
Hormone replacement therapy
Ventricular functicn

Orverall wall motion
Regional sbnormality
Diffusely abnormal
Mermal
Severingt
Aneurysm
Akines
Hypokinesis
Anterior sbnormality presentt
Anterior plus other abnormaligt
Coronary anatomy
Murmber of disessed vessels
{==70% stencsis)

3

LAD disease 94 (61%)

18 (30%)
31 (52%)

17 (28%)
7i1Tm)

35 (5%%)

11 (18%)
9 (153%)

3 (B
27 (45%)
9 (15%)

21 (3T
18 (32%)
&111%)
2 (14%)
7i1Tm)
4 (B)

23 (41%)

16 (38%)
100 24%)
21 (51%)
2 (18%)
N=23

Table 1. Continued

Women

Ferfusion imaging =2
Iechemia present 72143%) 8 (320%)
Sear present { ) 19 (Ta%)
Any anterior abnammaling - 2 \
Anterior plus other abnormaling

Ekctrocardiographic chamcrenstcs
QRS = 120 ms
Left bundle branch block
OT = 440 mef
OTe == 440 msf
Cevwarres—any§

Cewarres—anteriorf

Ledt ventricular bypertrophyd
Comell volage (mV i
Comell voltage =204

Ekectrophysiclogic parameters

Refractory peried (ar CL
4050 ms) (o)
Any VT/VF induced
Acrrbythmia induced
Mancmarphic ¥T— 146 (T45%) 24 (T50%)
pacer-termninated
Mancmarphic ¥T— 42(21%)
cardioverted
VF
Induced with 1-2 sara-stimuli BT 0 (6205) 0.13
Coupling interval final + 27 . 0.14
extra-stimnls

CL (VT only, me) 275143 2841107 046

Diaia presented as number (3] or mean = standard ereor, *Diefined in text. fPacients
with regional sbnormalities. #Excluding patients with QRS> 120 me. §Excinding
patizrits with Jafe bundle branch bleck

CABG = eoranary artery bypass graft; CL = eyele lengrhe EF = sjectian fraction;
ICD = imphntakle cardioverter-deBbrillicer; LAD = left anterior descending
comonary artery, VF = wentricalar fibeillation; VT = wentricular tachycardia.

not significant. On ECG, there were no differences between
men and women in presence of prolonged QRS duration,
prolonged QT interval, Q waves, or left ventricular
hypertrophy.

Men and women underwent baseline EPS at similar

rates, B3% and 86%. Sustained VT or VF was induced at
EPS in 70% of men and 63% of women (p = 0.31). Among
those with ventricular archythmia induced, type of archyth-
mia, VI cycle length, mode of induction (number and
coupling interval of extrastimuli), and response to overdrive
pacing did not differ between the genders.
VI/VE events. Durjng average th.ln:rw-up of 30 £ 22
months, sustained VT/VF requiring ICD therapy ocourred
in 52% of men and 34% of women (p < 0.01) (Fig. 1). Men
experienced more total VI/VE events (p < 0.01) (Fig. 2).
Ventricular tachycardia/ventricular fibrillation occurred on
more days in men (p == 0.01), and men had more shock-
treated events ':P < 0.02) and more electrical storms ':P <
0.001) (Table 2). After normalization of event frequencies
to months of follow-up, all end points remained sigmfi-
cantly more frequent in men (p < 0.01 for each.)

In 17 patients, all men, the number of treated episodes
defined as VT or VF by the device exceeded the storage
capacity of the ICD). Numbers of total confirmed VI/VF




Gender Differences in Ventricular Arrhythmia
Recurrence in Patients with CAD and ICDs:
Results from MADIT Il
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Gender Differences in Electrophysiologic
Properties

Estrogen
Alters potassium channel protein synthesis circ 1996)

Increases atrial refractory perio@ssano, Aic 2000)

Testosterone
Alters potassium current@armes, intJ Androl, 2002)
Alters QT interval in castrated mefdoggia, AHJ, 2000)

Isolated cell preparations
Female myocytes: reduced outward potassium cudiemgity
(Liu, J Pharm Exp Ther 1998)




Gender Differences in Repolarization Iin
MADIT I

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

QT variability
QTVN = QTv/QTm2
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PATIENTS AT RISK PATIENTS AT RISK
Femde High Rick 25 9 0.1 . Mdle High Risk 85 20 (0.34)
Mae High Rick 86 21 {0.45) . Male Low Risk 291 86 (0.25)
Female Low Rizk 61 20 {0.21) 0.34) Femsale High Risk 23 5 {0.39)
[Male Low HBizk 20 85 (0 8 (0 28 Female Low Rizk 63 44 24 (0.4

From Haigney, abstracts ACC 2006 and AHA 2006




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




Gender Differences in Autonomic Function:
Heart Rate Variabllity
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From Ryan, JACC, 1994




Efficacy of the ICD: MUSTT

Group randomized to electrophysiologic-guided thgra
ICDs: women 21/34 (62%)
men 163/367 (51%)
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Russo, JCE, 2004




Efficacy of the ICD: Single-site analysis
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Efficacy of the ICD in Women: SCD-HeFT

Subgroup |CD Therapy vs. Placebo

= TTraTd 1At e 197 .2 T )
3g2 096 053141
1254 073 {0.57-0.93)

0.63 (0.50-0.93)
—TEe =t

‘Whiterace
Monwhite race

LYEF = 30
LYEF = 3RS

ORfS< 120 meec
QRS =120 meec

- lin walk test
< Q50 ft
Q501275 ft

=1275 f

Beta-block er
Mo beta-blocker

Ciabetes
Mo diabates

Bardy, N Eng J 2005

0.73 (0.61-1.00)
0.75 {0.45-1.17)

0.73 [0.57-0.92)
108 [0.57-2.07)

0.84 [0.62-1.14)
0.67 {0.49-0.93)

1.14 jo.31-1.60)
0.57 (0.38-0.23)
0.45 [0.27-0.76)

0.63 {0.51-0.91)
0.92 {0.65-1.30)

0.95 j0.63-133)
0.67 0.5 0-0.90)




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.




MADIT Il

Probability of Survival
ICD vs

Conventional therapy

Zareba, JCE 2005




Mortality Benefit: Medicare

from Curtis, JAMA, 2007

Hazard ratio for mortality with the ICD: Primaryd¥ention

Unadjusted

Women

Men

Adjusted

Women

Men




Mortality Benefit: Medicare

from Curtis, JAMA, 2007

Hazard ratio for mortality with the ICD: Second&gevention

Unadjusted
Women

Men
Adjusted
Women

Men




