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Background Frequent hospital attendances in patients with implantable cardioverter-defibrillators (ICDs) result in
significant morbidity and health care costs. Current drugs to reduce ICD shocks and hospital visits have limited efficacy
and considerable toxicity. We evaluated the efficacy and safety of azimilide, a novel oral class III antiarrhythmic, for use in
ICD patients.

Methods A total of 240 patients were enrolled in a prospective, randomized, double-blind, placebo-controlled trial to
evaluate the effect of oral azimilide 75 mg daily in ICD patients with previously documented ventricular tachycardia or
ventricular fibrillation, and a left ventricular ejection fraction ≤40%. The primary outcome metric was the adjudicated time-to-
first unplanned cardiovascular (CV) hospitalization, or CV emergency department (ED) visit, or CV death. The trial was
prematurely discontinued due to withdrawal of study sponsorship.

Results Azimilide demonstrated numerical but statistically nonsignificant reductions in the primary composite outcome
(odds ratio [OR] 0.79, 95% CI 0.44-1.44), unplanned CV hospitalizations (OR 0.75, 95% CI 0.41-1.38), ED visits (OR 0.68,
95% CI 0.35-1.31), and all-cause shocks (OR 0.58, 95% CI 0.32-1.05). The incidence of adverse events was lower in the
azimilide group. Neutropenia was not observed (absolute neutrophil count b1000 μ/L), and there was one possible torsade
de pointes case that led to a successful ICD discharge.

Conclusion The SHIELD-2 trial was statistically underpowered due to early trial termination and did not meet its primary
objective. Despite this limitation, azimilide showed promise as a safe and effective drug in reducing all-cause shocks,
unplanned hospitalizations, and ED visits in ICD patients. (Am Heart J 2017;185:43-51.)
Implantable cardioverter-defibrillators (ICDs) have
mortality benefits over pharmacotherapy in patients
with ventricular tachycardia (VT), ventricular fibrillation
(VF), and sudden cardiac death without a reversible
cause. This is true for both secondary prevention and
primary prevention in certain high-risk patient groups.1-3
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Despite these advantages, shock therapies from ICDs are
associated with significant psychological and physical
morbidity, impaired quality of life, frequent hospital
attendances, considerable health care costs, and, in the
case of appropriate ICD shocks, increased mortality.4-8

The number of ICD shock patients receive directly
correlates with the number of hospitalizations and
deaths, and the degree of psychological morbidity.9,10

More than 20% of ICD shocks are inappropriately
triggered by supraventricular arrhythmias.11 For these
reasons, many patients require concomitant therapy with
antiarrhythmic drugs to reduce the number of ICD shocks
they receive.
Relatively few published trials have assessed the

efficacy of adjuvant antiarrhythmic drug therapy in ICD
patients, although the reduction in arrhythmic events and
in ICD-delivered therapies is recognized as an important
goal for these patients. No drug is specifically approved
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by the US Food and Drug Administration or outside the
United States for adjuvant use in patients with ICD, and
the drugs used currently have important disadvantages,
mainly due to adverse effects and incomplete efficacy.
Azimilide is a novel, class III antiarrhythmic drug that

blocks both the rapid (IKr) and slow (IKs) components of
the delayed rectifier potassium current in the heart.12

Animal studies have demonstrated that azimilide prolongs
cardiac refractoriness13 and lowers defibrillation thresh-
olds.14 A prior placebo-controlled outcomes study15 in
3,717 high-risk cardiac patients demonstrated that
therapy with azimilide did not negatively impact mortal-
ity, unlike many antiarrhythmic drugs. Further clinical
studies, including the original SHIELD study,16 showed
that azimilide significantly reduces the number of
appropriate shocks and antitachycardia pacing (ATP)
episodes in patients with ICDs.17 A further substudy of
the SHIELD trial demonstrated a reduction in the number
of hospital attendances in the azimilide arm.5

The aim of this study was to further evaluate in detail the
efficacy and safety of a 75-mg dose of azimilide daily, for use
in patients with ICDs, especially in regard to hospitaliza-
tions and interventions. The 75-mg dose was chosen
because the original SHIELD study demonstrated no
significant incremental benefit in primary study end points
when using a 125-mg dose of azimilide. The methodology
was therefore deliberately designed to be similar to the
previous substudy of SHIELD,5 so as to provide comparable
data for regulatory bodies to evaluate the drug for this
adjuvant indication. We present the results of the
randomized control trial, SHIELD-2, which was premature-
ly discontinued due to withdrawal of funding by the study
sponsor. The studywas curtailed due to a business decision
that was made solely by the sponsor, blinded to study
results, and not due to any study conduct issue, safety
signal, or apparent absence of efficacy of the study drug.

Methods
Study design
This study was a randomized, double-blind, multicen-

ter, placebo-controlled, parallel-group trial. Patients were
randomized to receive up to 12 months of placebo or 75
mg of oral azimilide, once daily. Patients were followed
up for an additional 30 days after the 12-month
intervention period, or after premature discontinuation
of the study drug. On-treatment follow-up was due to be
stopped 6 months after the last patient was enrolled, and
the study was due to be stopped when the last patient
had completed a 30-day posttreatment visit. This study
was conducted in accordance with guidance detailed in
the Declaration of Helsinki.

Study population
Patients had to be at least 18 years old, with an ICD and

a left ventricular ejection fraction (LVEF) of ≤40%. If the
patient's ICD had been recently implanted, randomiza-
tion needed to occur within 60 days of ICD implant and
there was a required, documented episode of sustained
VT, VF, or cardiac arrest in the 42-day period before the
ICD insertion. Patients with an ICD implanted more than
60 days before enrollment were included if they had an
ICD-delivered shock triggered by confirmed VT or VF
and randomization could occur within 180 days of
receiving this shock. All ICDs were required to have
arrhythmia-discriminating algorithms (eg, high rate or
sudden onset or rate stability).
Key exclusion criteria were the following: (1) New

York Heart Association (NYHA) class IV congestive heart
failure or decompensated congestive heart failure at
randomization; (2) VF qualifying for ICD implantation or
for study inclusion occurring within 48 hours of a
myocardial infarction; (3) a history of torsade de pointes;
(4) an electrocardiogram with a QTc N460 milliseconds
and a QRS ≤120 milliseconds during screening; (5) an
electrocardiogram with a JTc N340 milliseconds and a
QRS N120 milliseconds during screening; (6) abnormal-
ities in serum creatinine (N2.5 mg/dL [221 μmol/L]), liver
function tests, potassium, or magnesium; (7) an absolute
neutrophil count b1000/μL before randomization; (8)
use, at the time of enrollment, of class I or III
antiarrhythmic drug, QT-prolonging drugs, or immune-
modulating drugs; and (9) amiodarone administered
orally within 60 days before randomization or intrave-
nously within 14 days before randomization. Patients
with a serum creatinine qualifying for enrollment but
with some renal insufficiency did not require dose
adjustment of study drug.

Outcome assessments
The primary composite outcome was the time to first

unplanned cardiovascular (CV) hospitalization, CV emer-
gency department (ED) visit, or CV death. Secondary
outcomes were the following: (1) time to first all-cause
shock and (2) time to the first outpatient visit resulting in
a change in ICD programming or to medication, as a
result of ICD findings. The clinical events committee,
who were blinded to treatment allocation and indepen-
dent of study staff, adjudicated all events.

End point measurement
Patients had scheduled evaluations at screening; at

baseline; at weeks 2, 4, 6, 8, and 10; at months 3, 6, 9, and
12; and at the withdrawal visit. At scheduled visits,
patients were asked if they were hospitalized or had a
visit to the ED or outpatients department. Implantable
cardioverter-defibrillators were interrogated at the sched-
uled 3-, 6-, and 9-month visits; at the end of the study or
upon withdrawal; and in the event of a protocol-defined
primary or secondary outcome being reached. The ICD
programming parameters used in the study are detailed in
Appendix A.
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Treatment duration
The planned duration of exposure to study drug was up

to a maximum of 12 months, with shorter periods due to
withdrawal from the study (eg, due to death and serious
adverse event with clear causation from drug) or
potentially for patients randomized during the last 6
months of enrollment. The latter design feature of the
study was due to study termination which was planned to
occur when the target number of primary outcome
events had been accumulated, originally projected to
occur approximately 6 months after last-patient
enrollment.

Statistical methods
Sample size determination. This study had an

event-driven design with the primary end point of clinical
events committee–confirmed incidence of unplanned CV
hospitalizations, unplanned CV ED visits, or CV death
(event). Because the primary treatment comparisons in
this study were based on time-to-event methodology
using the log-rank test, or equivalently, the Cox propor-
tional hazards model, the approach used for calculating
sample size requirements for this study was based on
the sample size methodology outlined in Schoenfeld.18

For the primary outcome of the time to first unplanned
CV hospitalization, CV ED visit, or CV death, a total of
388 primary events were calculated to be necessary to
provide at least 90% power to detect a hazard ratio
(HR) of 0.72. This was based on the assumptions of the
following: a 50% 1-year event rate in the placebo
group, a 36% event rate in the azimilide group, and a
treatment exposure of 12 months. Based on a 12%
dropout rate, the study therefore intended to enroll
approximately 890 patients (445 patients per study arm)
and would continue enrollment until at least 330 patients
were observed to have at least one confirmed primary
event, with the projection that after this enrollment
cutoff, at least 388 primary events would occur before
study completion.
Planned efficacy analyses. Primary and secondary

outcomes were planned to be analyzed using the log-rank
test or Cox proportional hazards model. Under the
intention-to-treat principle, all randomized patients
were planned to be included in this analysis and a
censoring mechanism applied to those patients without
an event for 365 days of study follow-up. The time to
first event (unplanned CV hospitalizations, unplanned
CV ED visits, or CV death) was planned to be calculated
as (event date − randomization date + 1). Patients
without an event at the end of day 365 of study
follow-up would have their efficacy measure censored
at day 365. Patients who withdrew from the study
before completing 365 days of study follow-up and
without experiencing an event would have
time-to-event measures censored on their withdrawal
date. Patients without an event and who were lost to
follow-up were planned to be censored on the day of
last contact. Every effort was made to encourage
patient follow-up and for investigators to keep patients
under study observation, even if they have experienced
their primary end point.
The Cox proportional hazards model, with treatment

(azimilide or placebo) represented by an indicator
variable as a covariate, was intended to be used to obtain
an estimate of the HR for the azimilide 75-mg group to the
placebo group, with a 95% CI. In addition, the Cox
proportional hazards model with treatment (azimilide or
placebo) represented by an indicator variable and
potential baseline variables as covariates (diabetes, age
[b65 and ≥65 years], sex, history of myocardial
infarction, ejection fraction [b30% and 30%-40%], and
NYHA class) were intended to be used to estimate the
adjusted HRs of the azimilide 75-mg group to the placebo
group. A log-rank test was intended to assess the statistical
significance of observed treatment differences in the
time-to-event distributions between placebo and the
azimilide groups. Differences in recurrent events between
azimilide and placebo groupswere planned to be collected
and analyzed using the Andersen-Gill method.
Considerations upon study curtailment. After

study curtailment, because of the resultant low sample
size, we were unable to use the time-to-event methodology
in the planned efficacy analyses described above.We instead
presented results as numerical and percentage data. Odds
ratioswere used as a description of relative risk aswe did not
have enough data at various time points in the study to
reliably report hazards ratios. Tests of statistical significance
were not performed due to the lower number of outcome
events than initially projected by power calculations. The
trial did not last long enough to collect meaningful tertiary
event data; therefore, no analyses on recurrent events
between azimilide and placebo groups were possible.
Safety analyses. Data on safety assessments were

tabulated and, as per prespecified plans, were not
analyzed by statistical methods.

The SHIELD-2 study was funded by Forest Laboratories,
LLC (Allergan plc).
Results
The study population was predominantly an older

population of white men (89.6%) with a mean ± SD age of
65.5 ± 9.6 years and a mean ± SD LVEF of 29% ± 7%. Most
patients had existing, rather than newly implanted ICDs
(89.6%). Patient demographics and comorbidities were
comparable between treatment groups and are summa-
rized in Table I.
When the sponsor decided to stop funding the study,

only 27 (11.3%) of the 240 patients randomized had fully
completed the study; that, 27 patients either died or
completed 12 months of intervention plus an additional



Table I. Baseline demographic and clinical characteristics (randomized intention-to-treat population)

Characteristic Placebo (n = 120) Azimilide (n = 120) Total (N = 240)

Age (y)⁎ 65.5 ± 9.6 65.5 ± 11.1 65.5 ± 10.4
Sex, n (%)

Male 107 (89.2) 108 (90.0) 215 (89.6)
Female 13 (10.8) 12 (10.0) 25 (10.4)

Race, n (%)
White 107 (89.2) 104 (86.7) 211 (87.9)
Black 8 (6.7) 12 (10.0) 20 (8.3)
Other 4 (3.4) 2 (1.7) 6 (2.5)

Ethnicity, n (%)
Hispanic 5 (4.3) 2 (1.7) 7 (2.9)

Type 2 diabetes, n (%) 40 (33.3) 45 (37.5) 85 (35.4)
BMI (kg/m2)⁎ 29.8 ± 6.5 30.4 ± 7.4 30.1 ± 6.9
Cardiomyopathy, n (%) 104 (86.7) 108 (90) 212 (88.3)
LVEF (%)⁎ 28.5 ± 7.1 28.7 ± 7.4 28.6 ± 7.2
Etiology of cardiomyopathy, n (%)

Ischemic 88 (73.3) 89 (74.2) 177 (73.8)
Nonischemic 16 (13.3) 19 (15.8) 35 (14.6)

NYHA class, n (%)
I 26 (21.7) 16 (13.3) 42 (17.5)
II 56 (46.7) 77 (64.2) 133 (55.4)
III 27 (22.5) 22 (18.3) 49 (20.4)
IV 0 (0) 0 (0) 0 (0)
N/A 11 (9.2) 5 (4.2) 16 (6.7)

Qualifying episode, n (%)
New ICD 10 (8.3) 14 (11.7) 24 (10.0)
Existing ICD 109 (90.8) 106 (88.3) 215 (89.6)

Concomitant medications
ACE inhibitors 78 (65) 77 (64.2) 155 (64.6)
Aldosterone antagonists 54 (45) 48 (40) 102 (42.5)
Angiotensin II antagonists 29 (24.2) 26 (21.7) 55 (22.9)
β-Blockers 62 (51.7) 54 (45) 116 (48.3)
Class Ib antiarrhythmics 1 (0.8) 2 (1.7) 3 (1.3)
Class III antiarrhythmics 8 (6.7) 2 (1.7) 10 (4.2)

Abbreviations: BMI, Body mass index; N/A, not available; ACE, angiotensin-converting enzyme.
⁎Mean ± SD.

Table II. Details of study completion (n [%])

Placebo (n = 120) Azimilide (n = 120) Total (N = 240)

Completed double-blind treatment 13 (10.8) 14 (11.7) 27 (11.3)
Did not complete study 107 (89.2) 106 (88.3) 213 (88.8)
Causes of noncompletion
Adverse event 21 (17.5) 14 (11.7) 35 (14.6)
Withdrawal of funding by sponsor 79 (65.8) 76 (63.3) 155 (64.6)
Patient withdrew consent 2 (1.7) 6 (5.0) 8 (3.3)
Need to initiate therapy with excluded medication 1 (0.8) 5 (4.2) 6 (2.5)
Lost to follow-up 1 (0.8) 1 (0.8) 2 (0.8)
QTc/JTc prolongation 0 3 (2.5) 3 (1.3)
Protocol noncompliance 1 (0.8) 0 1 (0.4)
Investigator discretion 1 (0.8) 0 1 (0.4)
Other 1 (0.8) 1 (0.8) 2 (0.8)

Patients with a QTc value N525 milliseconds (with a QRS ≤120 milliseconds) or a JTc value N400 milliseconds (with a QRS N120 milliseconds) were withdrawn from the study
immediately. Patients with a QTc value N500 milliseconds (with a QRS ≤120 milliseconds) or a JTc value N380 milliseconds (with a QRS N120 milliseconds) could stay in the study,
pending the results of electrolyte investigation and discussion between the investigator and medical monitor.
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30 days of follow-up. The reasons why the remaining
patients did not complete the study are outlined in
Table II, the most common reason due to discontinuation
of study funding (64.6%). The mean duration of exposure
to azimilide and placebo was 144.7 vs 153.2 days,
respectively.



Figure 1

Forest plot of the primary and secondary outcome measures. Points represent the odds ratio; bars represent ± 95% CI.

Table III. Efficacy parameters for azimilide vs placebo (n [%])

Outcome Placebo (n = 120) Azimilide (n = 120) Odds ratio (95% CI)

Patients with any of the primary events 31 (25.8) 26 (21.7) 0.79 (0.44-1.44)
Unplanned CV hospitalization 30 (25.0) 24 (20.0) 0.75 (0.41-1.38)
Unplanned ED visit 26 (21.7) 19 (15.8) 0.68 (0.35-1.31)
CV death 2 (1.7) 3 (2.5) 1.51 (0.25-9.22)
All-cause shocks 35 (29.2) 23 (19.2) 0.58 (0.32-1.05)
Unplanned outpatient visit that resulted in a change in therapy 6 (5.0) 7 (5.8) 1.18 (0.38-3.61)

Table IV. Summary of adverse events by category (n [%])

Placebo (n = 120) Azimilide (n = 120)

Death 4 (3.3) 3 (2.5)
Significant adverse events 45 (37.5) 32 (26.7)
Adverse events leading to study discontinuation 21 (17.5) 16 (13.3)
Treatment-emergent adverse events 98 (81.7) 88 (73.3)
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Primary and secondary outcomes
Azimilide, compared with placebo, numerically reduced

the composite primary end point of the number of
unplanned CV hospitalizations, or ED visits, or CV death.
Azimilide also numerically reduced the secondary end
point of all-cause shocks, but not the number of outpatient
appointments resulting in a change in ICD programming or
medication (Table III). The primary and secondary
outcome measures are also summarized in a forest plot in
Figure 1. Because of premature curtailment, the study is
underpowered, likely contributing to relatively broad CIs.
Adverse events
Overall, fewer adverse events were observed in the

azimilide group compared with the placebo group. A
summary of the number of adverse events by category is
shown in Table IV. Of note, there were no occurrences of
neutropenia in the study population (absolute neutrophil
count b1000 μ/L). There was one case of possible torsade de
pointes in the azimilide group, which led to a successful ICD
discharge. Twenty-one participants (17.5%) taking placebo
and 16 (13.3%) participants taking azimilide discontinued
their study medication due to an adverse event. The most
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common adverse events leading to study discontinuation in
the azimilide groupwereVT (n=6; 5%), cardiac failure (n = 2;
1.7%), and prolonged QTc/JTc interval (n = 2; 1.7%). There
were no trends in the data suggesting any newly described
adverse events related to azimilide therapy. Data for the
noteworthy treatment-emergent adverse events are shown in
detail in Appendix B.
Discussion
The main finding of the SHIELD-2 study is that in the

limited data set available, the experimental class III
antiarrhythmic azimilide numerically reduced the primary
composite outcome of the number of unplanned CV
hospitalizations, or ED visits, or CV death, compared with
placebo. This corroborates the finding of a previous
substudy5 of SHIELD, in which azimilide significantly
reduced the number of CV ED visits and hospitalizations
comparedwith the placebo arm.5 This finding has beneficial
implications for ICD patients in terms of preventing physical
andpsychologicalmorbidity aswell as economic benefits for
the health service and the general population.
The SHIELD-2 study also demonstrated a numerical

reduction in the number of all-cause shocks in the azimilide
arm. The original SHIELD study16 showed a statistically
significant reduction in the combined primary end point of
all-cause shocks plus ATP therapies in azimilide compared
with placebo, but the reduction in all-cause shocks as a single
end point did not reach statistical significance. However,
reduction in appropriate shocks was statistically significant
in SHIELD. This may be because azimilide has not been
shown to be markedly effective at preventing supraventric-
ular arrhythmias19,20 and is therefore more likely to prevent
appropriate, rather than inappropriate shocks. In addition,
the number of shocks is not only determined by the number
of arrhythmic events alone, but is also influenced by ICD
programming. Differences in rate detection windows and
the number and type of ATP trains between devices will
influence the number of shocks fired regardless of the
number or rate of any arrhythmias present.16 Because a
significant number of arrhythmias are slowed by the action
of antiarrhythmic drugs and subsequently terminated by
ATP, it may be most appropriate to measure the efficacy of
adjuvant antiarrhythmic drugs in terms of their ability to
decrease the number of shocks + ATP, rather than simply
all-cause shocks.17 The number of patients in our truncated
study is too small to specifically evaluate the effect of
azimilide on appropriate shocks, ATP, and inappropriate
shocks; however, it is important to note that the ICD
programming stipulated in the study protocol required the
inclusion of a zonewith ATP therapy and that site physicians
were allowed to adapt contemporary programming ap-
proaches into patients' ICDs settings.
Taken as an individual outcome, there was no significant

difference in the number of deaths between the azimilide or
placebo arms in the SHIELD-2, SHIELD, or the pilot study of
azimilide by Singer et al.17 Although ICD shocks have
previously been associated with an increased risk of
mortality, our finding is not unexpected because ICD shocks
may well be an adverse prognostic marker, rather than
linked to mortality in a causal manner. Indeed, a systemic
review of adjuvant therapies in ICD patients by Ha et al21

found no evidence that reducing the number of ICD shocks
significantly influences patient survival. Reassuringly, azimi-
lide did not demonstrate an increase in mortality in either of
the SHIELD studies or in a previous study of patients with
recent myocardial infarction.15

It is also reassuring that we found a lower number of
adverse events in the azimilide arm. Importantly, there were
no reported incidences of neutropenia in the study. Azimilide
has previously been associated with a rare incidence (0.5%)
of severe, but reversible neutropenia.15,16 Prior incidences of
azimilide-associated neutropenia occurred in studies using
higher doses of azimilide (100-125 mg).16,17 This may be a
dose-dependent effect not seen at the 75-mg dose used in
SHIELD-2. Azimilide has previously been shown to have a 1%
incidence of torsade de pointes in a combined review of
previous trials22 and in the SHIELD study. In SHIELD-2, there
was one possible case of torsade de pointes in the azimilide
arm, which led to a successful ICD discharge. The rate of
torsade de pointes seenwith azimilide is fairly low compared
with other antiarrhythmic drugs currently used and is of less
concern in patients who have an ICD and/or pacing support.

Conclusion
There is an unmet clinical need to find an adjuvant

therapy for ICD patients, which can suppress arrhythmias
capable of triggering appropriate and inappropriate ICD
shocks. The SHIELD-2 trial was statistically underpow-
ered due to early trial termination and did not meet its
primary objective. Despite this limitation, azimilide, a
class III antiarrhythmic drug, showed promise in this
study as a safe and effective drug for potentially reducing
the number of shocks, unplanned hospitalizations, and
ED visits in ICD patients. These data support prior clinical
trial findings with this drug including the SHIELD study.
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Appendix A. ICD Programming for
SHIELD-2 Enrollees

1. Patients eligible for the study had their ICD pro-
grammed as:
a. ATP: was “on” at the time of randomization;
b. was set for a minimum of 2 attempts of ATP in the

lowest detection zone; and
c. remained “on” during the study unless in the

investigator's judgment, it was necessary to be
turned “off,” in which case the reason had to be
documented.

2. The first ICD-delivered shock:
a. would be delivered at no less than the lowest

successful defibrillation energy at implantation or
immediately before randomization.

3. VT detection rate:
a. followed the parameters shown in the table, with

any adaptation based on the investigator's judgment
of the patient's clinical condition.
If the slowest VT rate is: The floor should be: The ceiling should be:

≤150 beats/min 10 beats/min less
than the VT rate

200 beats/min

151-194 beats/min 20 beats/min less
than the VT rate

200 beats/min

≥195 beats/min or
cardiac arrest with
no documented

Ventricular rate:
175 beats/min

200 beats/min
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Appendix B. Safety-reported events
Treatment-emergent
adverse event

Placebo (n = 120),
n (%)

Azimilide (n = 120),
n (%)

VT 29 (24.2) 16 (13.3)
VF 8 (6.7) 7 (5.8)
Prolonged QTc/JTc interval 0 2 (1.7)
Atrial fibrillation 5 (4.2) 2 (1.7)
Cardiac failure, congestive 8 (6.7) 10 (8.3)
Cardiac failure 4 (3.3) 2 (1.7)
Peripheral edema 7 (5.8) 4 (3.3)
Dyspnea 12 (10.0) 9 (7.5)
Exertional dyspnea 1 (0.8) 3 (2.5)
Syncope 5 (4.2) 4 (3.3)
Dizziness 12 (10.0) 11 (9.2)
Chest discomfort 0 3 (2.5)
Diabetes mellitus,
inadequate control

0 3 (2.5)

Renal failure, acute 3 (2.5) 3 (2.5)
Appendix C. Study leadership, investi-
gators, and site staff
S

Blier, EugeneCrystal, Vikas Kuriachan,Kelly Coverett,
Arnold Pinter, Evan Lockwood, Amir Janmohamed,
Shane Kimber, Carlos Morillo, Mario Talajic,
Matthew Bennett, Jean-Francois Roux, Hein
Heidbuchel, Olivier Xhaet, Ivan Blankoff, Yves
Vandekerckhove, Jean Manuel Herzet, Jean Marc
Davy, Florent Briand, Pascal Defaye, Salem Kacet,
Etienne Aliot Lorraine, Philippe Chevalier,
Frederic Sacher, Vincent Probst,Markus Zabel, Stefan
Spitzer,Martin Borggrefe, Malte Kuniss, Stephan
Gotze, Thomas Kleemann, Eckart Fleck, Stefan
Hohnloser, Armin Sause, Dierk Thomas, Gad
Keren, Hans-Holger Ebert, Ali Aydin, Andreas
Bollmann, Valeria Calvi, Johannes Brachmann,
Amos Katz, Michael Glikson, Shimon Rosenheck,
Riccardo Cappato, Alessandro Capucci, Carlo
Pappone, Roberto Rordorf, Pepijn Van der Voort,
Antonio Alings, Tamas Szili-Torok, A.R. Ramdat

(continued on next page)



Misier, Yuri Blaauw, Juan Gabriel Martinez, Javier
Alzueta, Ignacio Lozano, Antonio Berruezo, Antonio
Hernandez, Maria Lopez Gil, Jose Manuel Porres,
Andrew Liu, Vince Paul, Angas Hamer, Daniel Ninio,
Jaroslaw Kasprzak, Jerzy Lewczuk, Andrzej
Przybylski, Pawel Miekus, Grzegorz Raczak,
Aleksander Maciag, Piotr Kulakowski, Miroslav
Novak, Milos Taborsky, Petr Parizek, Daniel
Karpianus, Petr Neuzil, Pyotr Platonov, Carina
Blomström Lundqvist, Liliane Wecke, Stefan
Wiberg, Bjorn Kjellman, Peter Lindell, Jesper Hastrup
Svendsen, Axel Brandes, Soren Hjortshoj, Arne
Johannessen, Ulrik Hintze, Peter Schwartz, Luc
Jordaens, JosepBrugada,Anders Brostrom

Study Coordinators Julie Dicken, Jolene Durham, Deanna Overbeck,
Lori Scalzo, William Johnston, JoyceWallace, Carol
Kartje, Lisa Joseph, Kelly Dacanay, Diana Southam,
Jenifer Kaufman, Amanda Thomas, Amy
Zuchelkowski, Jane Braem, Christina Eisenhauer,
Julie Goza, Karen Buchana, Dena Jefferson, John
Cochrane, Deborah Adams, Dana Red, Rachael
Rocha, Dawn Ament, Michelle Clifford, Joyce
Quick, Kelly Crump, Autumn Howe, Barbara
Donley, Deborah Manuelian, Angela DiSabatino,
Marjorie Walrath, Krista Warnick, Karen Mullinax,
Mariamne Reyna, Kathy Hutcheson, Jessica Marsh,
Jane Schimke, Victoria Dunham, Renett Little, Kris
Armstrong, Young Park, Meryna Manandhar,
Amanda Radle, Jo Powell, DeAnna Kearney,
Alicia Gneiting, Abhishek Shah, Terri Hengerer,
Kadie Francis, Virginia Oehmann, Rhonda
Johnson, Tina Cullen, Amanda O'Malley, Barb
Rambaud, Barb Loomis, Kim Hall, LaVonia Major,
Lisa Rodriguez, Rebecca Stock, Nguyen Tang, Dana
Leach, Christina Baesslet, Coleen Tessmar, Lisa
Thome, Laurie Bondi, Sharri Cook, Lisa Frisby,
Mary Grogan, Cordell Hastings, Teresa Lassen, Lisa
Michalski, Elizabeth Weber, Carl Schuler, Sure
Derbyshire, Lindsay Pothier, Tracy Arthur, Becky
Toler, Robin Farley, Julia Whinnery, Sandy Pupi,
Cathy Marchlewski, Bettina Collins, Michelle
Morgan, Rangadham Nagarakanti, Sharon
Budzinski, Debra Stofiel, Diane Philip, Krystal
Poblete, Aaron Tungate, Sheri Romero, Malika
Abdurraham, Meredith Walter, Sally Milks,
Cynthia Baumann, Sanaz Shojaie, Jena Moore,
Susan Stoddard, Debbie McDuffi, Kathleen
Hickey, Marcia Edwards, Nancy Firsich, Nancy
Howard, Fiorella Rafti, Deborah Parfet, Sharlene
Hammond, Isabelle Denis, Jill DeLorey, Lynn
Nyman, Jennifer Matthews, Brigitte Ottinger,
Fahema Ahmadzai, Jennifer McKeage, Carmel
Childs, Theresa Aves, Syvlia Martin, Bev Bozek,
Wendy Meyer, Marie-Josee Billo, Naomi Uchida,
Claude Jean, Karolien Meeusen, Elisabeth
Ballant, Dianne van Kats, Asuncion Conde, Y
Bolado, Mireille Massoz, Daniele Dietz, Marieline
Perruche, Natacha Pellet, Sylvie Corbut, Veronique
Midenet, Carine Flys, Maider Piquet, Annie Guillard,
Kerstin Bonin, Stefanie Dorn, Stefanie Baumert,
Gabriele Hellwig-Bahavar, Martina Schulte, Petra
Zaricor, Antje Steidl, Sarah Christiani, Sonja Tran,
Rouig Albrecht, Kathrin Heitmann, Daniela Gunther,
Steffen Schnupp, Shari Cohen, Nava Eizenberg, Miri
Revivo, Larisa Kogen-Boguslavky, Cristina Balla,
Angelo Di Grazia, Mario Luzi, Gabriele Vicedomini,
Valentina de Regibus, Hanny Hendrix, Ineke Hunze,

Petter Janse, Karin Nijenbrinks, Monique Dols, Raquel
Ajo Ferrer, RodrigoChavez,AnaBriceno,GemmaPros,
Carlos Pindado, Nuria Ochoa, Gill Tulloch, Michelle
Bonner, Louise Roberts, Jeanette Stansborough, Zbigiew
Bednarkiewicz, Artur Oreziak, Jerzy Spikowski, Anna
Zywicka, Ludmila Danilowicz, Aleksander Maciag,
Joalana Lipoldova, Dagmar Strnkova, Jana
Fridrichova, Loz Coling, Karin Wedmark, Linnea
Persson, Helena Karlsson, Carina Andersson, Therese
Larsdotter, Damm, Margit Quist, Elsebet Erikson, Ida
Rosenlund, Charlotte Schmid, Skov, Bjerre Flemming,
Lene Margrethe Tanggard

⁎Names in bold text acted as a country lead.
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