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ABSTRACT

OBJECTIVE: To test the hypothesis that multicenter automatic defibrillator implantation trial (MADIT) - implantable car-
dioverter-defibrillator (ICD) scores predict replacement requirement and appropriate shock in a mixed population including
both primary and secondary prevention and long-term adverse cardiovascular events.

METHODS: The study has a retrospective design. Patients who were implanted with ICD in the cardiology clinic of Atatlirk
University Faculty of Medicine between 2000 and 2013 were included in the study. For this purpose, 1394 patients who were
implanted with a device in our clinic were reviewed. Then, those who were implanted with permanent pacemaker (n=1005),
cardiac resynchronization treatment (CRT) (n=45) and CRT-ICD (n=198) were excluded.

RESULTS: A total of 146 patients (98 males, 67.1%) with a mean age of 61.1 (£14.8) years were recruited. The median
follow-up time was 21.5 months (mean 30.6£25.9 months; minimum 4 months, and maximum 120 months). The median
MADIT-ICD scores in the patients were 2. MADIT-ICD scores were categorized as low in 15.1%, intermediate in 57.5%, and
high score in 27.4% of patients. Accordingly, MADIT-ICD scores (1.29 [1.00-1.68], p=0.050), hemoglobin (0.86 [0.75-0.99],
p=0.047), and left ventricular ejection fraction (EF) (0.97 [0.94-0.99], p=0.023) were determined as independent predictors
of major adverse cardiovascular events in the long-term follow-up of ICD-implanted population.

CONCLUSION: In this study, we showed that there was an independent association of long-term adverse cardiovascular
events with MADIT-ICD score, hemoglobin, and EF in patients implanted with ICD.
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mplantable cardioverter-defibrillator (ICD) treat-

ment reduces mortality due to cardiovascular events
in patients with high-risk cardiovascular disease, is-
chemic heart disease, cardiomyopathy, congestive heart
failure, and new-onset ventricular arrhythmia [1]. ICD
treatment results in approximately 20% reduction in to-
tal mortality rate in primary and secondary prevention,
and approximately 50% reduction in mortality due to
arrhythmia after myocardial infarction (MI) (2, 3]. On
the other hand, it does not provide symptomatic relief;
however; possible mortality due to adverse arrhythmic
events is reduced. Therefore, to provide optimal medi-
cal care to patients with ICD and to reduce health-care
costs, it is important that the risk factors associated with
morbidity and mortality are identified [2]. However, we
are still unable to identify such patients effectively.

The multicenter automatic defibrillator implantation
trial (MADIT) IT showed that primary ICD therapy im-
proves survival in patients with a prior MI and advanced
left ventricular dysfunction. Furthermore, Goldenberg et
al. (4] have recently developed a simple risk score for as-
sessment of ICD efficacy, and all-cause mortality in the
MADIT-II population. This score categorizes patients
in low, moderate, and high-risk groups based on clinical
and laboratory parameters such as age, atrial fibrillation
(AF), QRS duration, functional capacity, and urea levels.

MADIT-ICD score was developed in a primary pre-
vention population, and its correlation with all-cause
mortality was investigated. Its correlation in secondary
prevention patients, or its association with end-points
other than all cause-mortality such as replacement re-
quirement, or with appropriate shock have not been
studied yet. For that reason, in the present study, we in-
vestigated the association between MADIT-ICD scores
of patients with ICD implanted for either primary or
secondary prevention, and end-points other than all-
cause mortality such as replacement requirement, and
with major adverse cardiovascular events (MACE) in the
long term such as appropriate shock.

MATERIALS AND METHODS

Study population

The study has a retrospective design. Patients who were
implanted with ICD in the cardiology clinic of Atatiirk
University Faculty of Medicine between 2000 and 2013
were included in the study. For this purpose, 1394 pa-

tients who were implanted with a device in our clinic

were reviewed. Then, those who were implanted with
permanent pacemaker (n=1005), cardiac resynchroniza-
tion treatment (CRT) (n=45) and CRT-ICD (n=198)
were excluded. As a result, the study included 146 pa-
tients who were implanted with only ICD. MACE that
occurred in these patients during the long-term follow-up
were identified, and their association with MADIT-ICD
scores was evaluated. The study was approved by the local
ethics committee.

MADIT-ICD score

MADIT-ICD scores are calculated with consideration
of 5 clinical parameters (blood urea nitrogen [BUN]
>26 mg/dl, functional capacity >2, presence of AF, age
>70, and QRS >120 m s). Each positive parameter is
given 1 point. A total of 0 point indicates the low score,
1-2 points indicate intermediate score, and >3 points in-

dicate high score [5].

Clinical evaluation and definitions

Patient files were reviewed with regard to clinical and
biochemical parameters and device properties. Diabetes
mellitus was defined as fasting blood glucose level mea-
sured at least twice as >126 mg/dL, hemoglobin Alc level
measured as >6.5%, or use of an antidiabetic medication
(5]. HT was defined as blood pressure measured at least
twice as >140/90 mmHg, or use of antihypertensive med-
ication [6]. Chronic kidney disease (CKD) was defined as
estimated glomerular filtration rate (GFR) <60 ml kg/
min. Estimated GFR was calculated based on the Cock-
croft-Gault formula. In addition, the previous history of
percutan interventions, coronary by-pass, and cerebrovas-
cular events was noted. Heart rate, QRS duration, and
presence of AF were determined from the electrocardio-
grams performed at the time of admission. For all patients,
the results of complete blood count and biochemical tests
sent at the time of admission were recorded. Left ventricu-
lar ejection fraction (EF) measured with biplane Simpson
in echocardiography examination at the time of admission
was recorded. ICD indications ischemic and non-ischemic
cardiomyopathy (CMP), hypertrophic CMP, arrhythmo-
genic right ventricular dysplasia, primary electrical distur-
bances, type of prevention (primary or secondary preven-

tion), and type of ICD (VVI, DDD) were recorded.

End points

Patient files were reviewed to identify adverse cardio-
vascular events. A combined end-point was established
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from all-cause mortality, replacement requirement, and
incidence of appropriate shock (MACE: Major adverse

cardiovascular events).

Statistical analysis

Normally distributed numerical variables were expressed
as meantstandard deviation; non-normally distributed
variables were expressed as median (minimum-maxi-
mum); whereas categorical variables were expressed as
a percentage. To test the distribution characteristic of
numerical variables, the Kolmogorov—Smirnov test was
used. To determine the differences regarding numerical
variables between the groups, Students t-test or Mann—
Whitney U-test was used. To determine the differences
regarding categorical variables between the groups, Chi-
square test was used. Using Kaplan—Meier survival anal-
ysis, mortality, replacement requirement, the incidence of
appropriate shock, and MACE were analyzed according
to the groups of MADIT-ICD scores in the whole pop-
ulation. Difference between these groups was analyzed
with Log-rank test. Those variables that were found to
be significant in the univariate analysis of groups with
or without MACE development were included in Cox
regression analysis (p<0.05). Age, BUN, and functional
capacity were found to be significant in univariate anal-
ysis; however, since these are items of the MADIT-ICD
scores, they were not included in the Cox regression
analysis. In statistical analyses, p<0.05 was accepted as
significant. All statistical analyses were performed using
SPSS (version 20) statistical package software.

RESULTS

The study included 146 patients who were implanted
with ICD (mean age was 61.1+14.8 years, and 67.1% of
the patients were male). Basic clinical and biochemical
parameters of the patient population are summarized in
Table 1. The median MADIT-ICD scores in the patient
population were 2. MADIT-ICD scores were catego-
rized as low in 15.1%, moderate in 57.5%, and high score
in 27.4% of patients (Fig. 1).

The median follow-up time was 21.5 months (mean
30.6+25.9 months; minimum 4 months, and maximum
120 months). During the follow-up, 45.2% of the pa-
tients (n=66) developed MACE. Among these, all-cause
mortality was detected in 21.2% (n=31), appropriate
shock was detected in 25.3% (n=37), and replacement
requirement was detected in 17.8% (n=26) of the pa-

TABLE 1. Basic clinical and laboratory features

Age, years (average+SD)
Sex (male, %)
Diabetes mellitus, %
Hypertension, %
Smoker, %
Chronic renal failure, %
Functional capacity, %

NYHA-I

NYHA-II

NYHA-III

NYHA-IV
Cardiomyopathy, %

Ischemia

Nonischemia

Hypertrophic

ARVD

Long QT
PCI history, %
CABG history, %
History of SVE, %
Left ventricle ejection fraction, %
Mitral Regurgitation, (extreme, %)
Systolic pulmonary blood pressure, (average+SD)
Atrial fibrillation, %
QRS duration, (averagexSD)
Systolic blood pressure, (average+SD)
Diastolic blood pressure, (average+SD)
Heart rate, (average£SD)
ICD Implantation indication, %

Primer protection

Seconder protection
Implanted ICD type, %

VVI-ICD

DDD-ICD
URE, (mg/dl) (average£SD)
Creatinine, (mg/dl) (average+SD)
Sodium, (meg/I) (average£SD)
Potassium, (meq/l) (average+SD)
Troponin, (ug/l) (average£SD)
White blood cell, x 10° pL (average+SD)
Hemaoglobin, (g/dl) (average+SD)
Platelet, x 10° pL (average+SD)

61.1+14.8
67.1
16.4
49.3
40.0
6.2

0.7
23.3
56.8
19.2

65.1
14.4
13.0
3.4
2.7
15.8
21.2
6.8
38.6+12.6
10.3
38.7+11.1
12.3
99.7+22.8
113+14
72+9.6
8311

24.6
75.4

65.1
34.9
26.7+14.4
1.08+0.4
137+4.4
4.4+0.5
0.8+£3.3
9.7+3.1
13.8+2.0
237+67

ARVD: Arrhythmogenic right ventricular dysplasia; ICD: Implantable cardio-

verter defibrillator; SD: Standard deviation.
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FIGURE 1. Distribution of multicenter automatic defibrillator im-
plantation trial-implantable cardioverter-defibrillator scores in
the patient population.

tients. Replacement indications were identified as the
drained battery in 11 patients, pouch infection in 5 pa-
tients, infective endocarditis in 3 patients, trauma in 1
patient, and ICD malfunction in 1 patient.

After categorizing the patient population according to
the MADIT-ICD scores as low, moderate, and high score
groups, MACE development in the long-term follow-up
was analyzed again in these groups (Table 2). Results of
both Kaplan—Meier survival analysis and the Chi-square
test showed that the incidence of MACE increased signif-
icantly as the severity of MADIT-ICD scores increased.
Replacement requirement also increased with increasing
MADIT-ICD score; however, there was a limited statisti-
cal association. The incidence of appropriate shock did not
show association with MADIT-ICD scores. As a result,
the increase observed in MACE as MADIT-ICD scores

increased was driven by all-cause mortality (Figs. 2-4).

There was a significant difference between the groups

70+ M Low MADIT-ICD score
B Intermediate MADIT-ICD score
601 m High MADIT-ICD score

Patient %

True
shock

All-cause
mortality

Battery
replacement

Major adverse
cardiac event

FIGURE 2. Incidences of mortality, replacement requirement,
shock and major adverse cardiovascular events in the long-
term follow-up according to the multicenter automatic de-
fibrillator implantation trial-implantable cardioverter-defib-
rillator scores.

with and without MACE development in terms of age,
hypertension, ischemic CMP, CKD, functional capacity,
left ventricular EE systolic pulmonary artery pressure
(PAP), BUN, creatinine, hemoglobin, and MADIT-
ICD scores. The other examined variable did not a sig-
nificant difference between the two groups (Table 3).

To identify the independent predictors of MACE,
Cox proportional-Hazard analysis was employed. As
univariate analysis showed MADIT-ICD scores, sys-
tolic PAP, hemoglobin, creatinine, and left ventricular
EF as significant, these variables were included in the
Cox-regression analysis. Accordingly, MADIT-ICD
scores (1.29 [1.00-1.68], p=0.050), hemoglobin (0.86
(0.75-0.99], p=0.047), and left ventricular EF (0.97
(0.94-0.99], p=0.023) were determined as independent
predictors of MACE in the long-term follow-up of ICD-
implanted population (Table 4).

TABLE 2. Adverse cardiac events according to the MADIT-ICD score groups

Variables (%) Low MADIT-ICD Middle MADIT-ICD High MADIT-ICD p* p**
score (n=22) score (n=84) score (n=40)

Death due to all causes 9.1 16.7 375 0.001 0.004

Replace need 4.5 17.9 25 0.716 0.051

Shock 13.6 25 32.5 0.153 0.107

Major unwanted cardiac sum of events 18.2 44 62.5 0.002 0.001

*The p-value found by the log-rank test for the MADIT-ICD score subgroups; **The p value found by the X2 test for the MADIT-ICD score subgroups.
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FIGURE 3. Kaplan-Meier survival curve for major adverse car-
diovascular events (left) and mortality (right) according to
the multicenter automatic defibrillator implantation trial-im-
plantable cardioverter-defibrillator score groups in the whole
population.

DISCUSSION

In the present study, we found that MADIT-ICD
scores were an independent predictor of all-cause
mortality and MACE in the long-term follow-up of
patients who were implanted with ICD for either pri-
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FIGURE 4. Kaplan—Meier survival curve for replacement re-
quirement (left) and incidence of appropriate shock (right)
according to the multicenter automatic defibrillator im-
plantation trial-implantable cardioverter-defibrillator score
groups in the whole population.

mary or secondary prevention purpose. In addition, we
showed that this scores could also be useful for pre-
dicting long-term events regarding left ventricular EF
and hemoglobin levels.

Sudden cardiac arrest is encountered as the first
sign in approximately 30% of patients presenting to
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TABLE 3. Comparison of the major clinical and laboratory findings of MACEs with and without development
Variables MACEs (-) (n=80) MACEs (+) (n=66) p
Age, years (averageSD) 58.0+15.7 64.8+£12.6 0.005
Sex (male, %) 67.5 66.7 0.915
Diabetes mellitus, % 12.5 21.2 0.157
Hypertention, % 42.5 57.6 0.070
Smoker, % 41.3 38.5 0.733
Choronic renal failure, % 1.3 12.1 0.007
Fonctional capacity, %

NYHA-I 1.3 0

NYHA-II 31.3 13.6

NYHA-III 52.5 62.1 0.009

NYHA-IV 15.0 24.2
Ischemic cardiomyopathy, % 58.8 72.7 0.078
Other cardiomyopathy, %

Nonischemic 12.5 16.7

Hypertrophic 17.5 7.6 0.048

ARVD 6.3 0
PCI history, % 15 16.7 0.783
CABG history, % 22.5 19.7 0.680
History of SVE, % 6.3 7.6 0.752
Left ventricle ejection fraction, % 40.9+13.7 35.8+10.7 0.013
Systolic pulmonary blood pressure, (average+SD) 36.8+11.4 41.1+£10.4 0.020
Atrial fibrillation, % 10.0 15.2 0.346
QRS duration, (average£SD) 98.1+22.4 101+23 0.354
Systolic blood pressure, (average+SD) 113+14 112+14 0.747
Diastolik blood pressure, (average£SD) 72+10 71+9 0.527
Heart rate, (average£SD) 82.5+£10.6 83.6+11.4 0.538
ICD implantation endication, %

Primer protection 23.8 25.8

Sekonder protection 76.3 74.2 0.778
Implanted ICD type, %

WI-ICD 66.3 63.6

DDD-ICD 33.8 36.4 0.742
URE, (mg/dl) (average£SD) 24.5+11.6 29.3£16.9 0.041
creatinine, (mg/dl) (average+SD) 1.0+0.2 1.1+0.5 0.035
Sodium, (megq/l) (average+SD) 138+3.8 137+5 0.412
Potassium, (meq/l) (average+SD) 4.4+0.5 4.31£0.5 0.795
Troponin, (ug/!) (average£SD) 1.1+4.4 0.4+1.0 0.155
White blood cell, x 10° pL (average+SD) 9.8+3.1 9.5+£3.0 0.195
Hemaoglobin, (g/dl) (average+SD) 14.2+1.8 13.4+2.1 0.018
Platelet, x 103 pL (average+SD) 237+63 237+72 0.989
MADIT-ICD score (median) 1.5 2 0.001

ARVD: Arrhythmogenic right ventricular dysplasia; ICD: Implantable cardioverter defibrillator; SD: Standard deviation.

the hospital [7, 8]. The underlying cause is known to be
malignant ventricular arrhythmias in 80-90% of such
patients [9]. Nevertheless, only a minority of patients
presenting with sudden cardiac arrest is responsive to

resuscitation, and even in areas of best health condi-
tions, the maximum reported response rate was 3%
(10]. In all patient populations, the major malignant
arrhythmias causing sudden cardiac death are known
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TABLE 4. Cox regression analysis for predicting MACE

Variables Univariate HR, Univariate Multivariate HR, Multivariate
%95 GA p value %95 GA p value
MADIT-ICD score 1.35 (1.09-1.67) 0.001 1.29 (1.00-1.68) 0.050
PBPs 1.01 (0.99-1.03) 0.020 1.00 (0.98-1.03) 0.654
Hemoglobin 0.86 (0.75-0.99) 0.018 0.86 (0.75-0.99) 0.047
Creatinine 1.36 (0.83-2.22) 0.035 0.75 (0.41-1.37) 0.358
LV-EF 0.97 (0.94-0.99) 0.013 0.97 (0.94-0.99) 0.023

to be ventricular tachycardia attacks that degenerate
to ventricular fibrillation [11, 12]. Furthermore, it is
a known fact that nearly half of these patients are lost
within 2 years unless they are properly treated. Some
previous studies reported similar mortality rates in
comparison to ICD implantation and medical treat-
ment and that some unwanted clinical conditions may
develop due to the shocks; [13, 14] however, as a result
of many clinical studies, it is currently a well-accepted
view that ICD implantation for both primary and sec-
ondary prevention reduces mortality [15, 16].

As it is stated, it is accepted that ICD implanta-
tion reduces mortality in comparison to the medical
treatment; however, there is controversy about patient
selection. At present, it is not clearly known which
patients will develop adverse events in the long-term
following ICD implantation, or what its predictors
are. MADIT-ICD scores are used commonly as an
up-to-date scoring system related with this subject. It
is known that it yields favorable results in predicting
which patients in the primary prevention population
will develop adverse events. MADIT-ICD scores were
initially developed by Goldenberg et al. [4] They fol-
lowed up patients who were implanted with ICD for
primary prevention purpose for nearly 7 years. They
divided patients into high, intermediate, and low-risk
groups based on 5 pre-determined clinical risk factors.
The results of the study showed that ICD implanta-
tion was beneficial in the low and intermediate risk
groups; however, it did not have long-term benefit in
the high-risk group (positive for at least three clinical
parameters). In their study, Iwona et al. [17] accepted
all-cause mortality as an endpoint in a population sim-
ilar to that of MADIT study, and they showed that in
addition to MADIT-ICD scores, some clinical param-
eters were also significant in predicting long-term mor-

tality in a group of patients who were implanted with
ICD for primary prevention purpose. Recently, Nak-
suk et al. [18] stated that in a more limited population
that was similar to that of MADIT, MADIT scores
were useful in predicting all-cause mortality; however,
they suggested that this scoring did not have a pre-
dictive value for appropriate shock. Similarly, we also
found that there was no association between appro-
priate shock and MADIT-ICD scores. In the present
study, we investigated a patient population who were
implanted with ICD for both primary and secondary
prevention, but mostly secondary prevention; and we
showed that MADIT-ICD scores were useful in pre-
dicting MACE in this population, and we also found
that hemoglobin and EF also had an independent as-
sociation with MACE as well.

For the 1st time in literature, we showed that
MADIT-ICD scores were beneficial in predicting
long-term mortality as well as clinical end-points such
as replacement requirement and appropriate shock in
a mixed population including both primary and sec-
ondary prevention. Our results indicate that a simple
and convenient scoring system such as MADIT-ICD
scores is beneficial in predicting adverse event devel-
opment in the long-term in a high-risk population of
patients who underwent ICD therapy. Therefore, we
showed that utilization of this score in patients who
underwent ICD treatment would aid in identifying
high-risk patients. Such patients may receive a more
intensive treatment to achieve clinical improvement.

Study limitations

The major limitations of the present study are that it was
conducted in a single-center and did not have a prospec-
tive design. In addition, although all patients undergo-
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ing ICD implantation in our clinic were included in the
study, our patient number was limited, which was an-
other limitation of this study. In addition, the original
population in which MADIT-ICD scores were defined
included only patients who underwent ICD implanta-
tion for primary prevention, and the defined end-point
was all-cause mortality only, which present the main dif-
ferences from our study.

Conclusion

In this study, we showed that there was an independent
association of long-term adverse cardiovascular events
with MADIT-ICD scores, hemoglobin, and EF in pa-
tients implanted with ICD. These parameters may be
used in risk stratification of ICD-implanted patients to
contribute in optimal care, improvement of life quality,
and reduction of treatment costs in such patients.

Conflict of Interest: The authors declare no conflict of interest.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

Authorship Contributions: Concept — I.H.T., S.S.; Design — A.U.,
I.H.T.; Supervision — S.S., A.U.; Materials — H.D., A.U.; Data collec-
tion &/or processing — L.A., A.U., H.D.; Analysis and/or interpretation
-LH.T, AU, S.S.; Writing—I.H.T,, A.U.; Critical review — C.D., A.U.

REFERENCES

1. Connolly SJ, Hallstrom AP, Cappato R, Schron EB, Kuck KH, Zipes
DP, et al. Meta-analysis of the implantable cardioverter defibrillator
secondary prevention trials. AVID, CASH and CIDS studies. An-
tiarrhythmics vs implantable defibrillator study. Cardiac arrest study
hamburg, Canadian implantable defibrillator study. Eur Heart J
2000;21:2071-8. [CrossRef]

2. Moss AJ, Zareba W, Hall W], Klein H, Wilber D], Cannom DS, et al.
Prophylactic implantation of a defibrillator in patients with myocardial
infarction and reduced ejection fraction. N Engl ] Med 2002;346:877—
83. [CrossRef]

3. Barsheshet A, Moss AJ, Huang DT, McNitt S, Zareba W, Goldenberg
L, et al. Applicability of a risk score for prediction of the long-term (8-
year) benefit of the implantable cardioverter-defibrillator. ] Am Coll
Cardiol 2012;59:2075-9. [CrossRef]

4. GoldenbergI, Vyas AK, Hall W], Moss AJ, Wang H, He H, et al. Risk
stratification for primary implantation of a cardioverter-defibrillator in
patients with ischemic left ventricular dysfunction. ] Am Coll Cardiol
2008;51:288-96. [CrossRef]

5. Braunwald E, Zipes DP, Libby P, Bonow RO. Heart Disease: A Text-
book of Cardiovascular Medicine. 8th ed. Philedelphia, PA: Saunders

10.

11.

12.

13.

14.

15.

16.

17.

18.

Elsevier; 2008. p. 933-74.

Spooner PM, Albert C, Benjamin EJ, Boineau R, Elston RC, George
AL Jr., et al. Sudden cardiac death, genes, and arrhythmogenesis: Con-
sideration of new population and mechanistic approaches from a na-
tional heart, lung, and blood institute workshop, part I. Circulation
2001;103:2361—4. [CrossRef]

Cummins RO, Ornato JP, Thies WH, Pepe PE. Improving survival
from sudden cardiac arrest: The “chain of survival” concept. A statement
for health professionals from the advanced cardiac life support subcom-
mittee and the emergency cardiac care committee, American heart asso-
ciation. Circulation 1991;83:1832—47. [CrossRef]

Bayés de Luna A, Coumel P, Leclercq JF. Ambulatory sudden cardiac
death: Mechanisms of production of fatal arrhythmia on the basis of
data from 157 cases. Am Heart ] 1989;117:151-9. [CrossRef]

Buxton AE, Fisher JD, Josephson ME, Lee KL, Pryor DB, Prystowsky
EN, et al. Prevention of sudden death in patients with coronary artery
disease: The multicenter unsustained tachycardia trial (MUSTT).
Prog Cardiovasc Dis 1993;36:215—26. [CrossRef]

Moss AJ, Hall W], Cannom DS, Daubert JP, Higgins SL, Klein H, et
al. Improved survival with an implanted defibrillator in patients with
coronary disease at high risk for ventricular arrhythmia. Multicenter
automatic defibrillator implantation trial investigators. N Engl ] Med
1996;335:1933-40. [CrossRef]

Bigger JT Jr., Fleiss JL, Kleiger R, Miller JP, Rolnitzky LM. The rela-
tionships among ventricular arrhythmias, left ventricular dysfunction,
and mortality in the 2 years after myocardial infarction. Circulation
1984;69:250—8. [CrossRef]

Pedersen SS, Van Den Broek KC, Van Den Berg M, Theuns DA. Shock
as a determinant of poor patient-centered outcomes in implantable car-
dioverter defibrillator patients: Is there more to it than meets the eye?
Pacing Clin Electrophysiol 2010;33:1430—6. [CrossRef]

Bigger JT Jr. Prophylactic use of implanted cardiac defibrillators in
patients at high risk for ventricular arrhythmias after coronary-artery
bypass graft surgery. Coronary artery bypass graft (CABG) patch trial
investigators. N Engl ] Med 1997;337:1569-75. [CrossRef]

Theuns DA, Res JC, Jordaens L]. Home monitoring in ICD therapy:
Future perspectives. Europace 2003;5:139—-42. [CrossRef]

Bokhari F Newman D, Greene M, Kotley V, Mangat I, Dorian P, et
al. Long-term comparison of the implantable cardioverter defibrilla-
tor versus amiodarone: Eleven-year follow-up of a subset of patients
in the Canadian implantable defibrillator study (CIDS). Circulation
2004;110:112-6. [CrossRef]

Vandenberk B, Hinderks M, Voros G, Garweg C, Vanhaecke J, Willems
R, et al. The evolution and benefit of device therapy in patients listed for
heart transplant. Europace 2018;20:786-93. [CrossRef]

Cygankiewicz I, Gillespie ], Zareba W, Brown MW, Goldenberg I,
Klein H, et al. Predictors of long-term mortality in multicenter auto-
matic defibrillator implantation trial II (MADIT II) patients with im-
plantable cardioverter-defibrillators. Heart Rhythm 2009;6:468—-73.
Naksuk N, Akkaya M, Adabag S. Application of the multicenter auto-
matic defibrillator implantation trial II risk score in a nontrial setting.

Am] Cardiol 2013;112:530-2. [CrossRef]


https://doi.org/10.1053/euhj.2000.2476
https://doi.org/10.1056/NEJMoa013474
https://doi.org/10.1016/j.jacc.2012.02.036
https://doi.org/10.1016/j.jacc.2007.08.058
https://doi.org/10.1161/01.CIR.103.19.2361
https://doi.org/10.1161/01.CIR.83.5.1832
https://doi.org/10.1016/0002-8703(89)90670-4
https://doi.org/10.1016/0033-0620(93)90015-6
https://doi.org/10.1056/NEJM199612263352601
https://doi.org/10.1161/01.CIR.69.2.250
https://doi.org/10.1111/j.1540-8159.2010.02845.x
https://doi.org/10.1056/NEJM199711273372201
https://doi.org/10.1053/eupc.2002.0302
https://doi.org/10.1161/01.CIR.0000134957.51747.6E
https://doi.org/10.1093/europace/euw436
https://doi.org/10.1016/j.hrthm.2008.12.023
https://doi.org/10.1016/j.amjcard.2013.04.019

