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The implantable cardioverter defibrillator (ICD) is highly effective in reducing mortality due to cardiac
arrhythmias in high-risk cardiac patients. However, inappropriate therapies caused predominantly
by supraventricular tachyarrhythmias (SVTs) remain a significant side effect of ICD therapy despite
medical treatment, affecting 8–40% of patients. The MADIT-RIT is a global, prospective, random-
ized, nonblinded, three-arm, multicenter clinical investigation to be performed in the Unites States,
Europe, Canada, Israel and Japan, and will utilize approximately 90 centers with plan to enroll 1500
patients programmed to three treatment arms. The objective of the MADIT-RIT trial is to determine
if dual-chamber ICD or CRT-D devices with high rate cutoff (MADIT-RIT-Arm B) and/or long delay
in combination with detection enhancements (MADIT-RIT-Arm C) are associated with fewer pa-
tients experiencing inappropriate therapies than standard programming (MADIT-RIT-Arm A) during
postimplant follow-up of patients with indication for primary prevention device therapy. This paper
describes design and analytic plan for the MADIT-RIT trial.
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The implantable cardioverter defibrillator (ICD) is
highly effective in reducing mortality due to car-
diac arrhythmias in high-risk cardiac patients.1–3

However, inappropriate therapies caused pre-
dominantly by supraventricular tachyarrhythmias
(SVTs) remain a significant side effect of ICD
therapy despite medical treatment, affecting 8–
40% of patients. Inappropriate shocks can lead to
pain, anxiety, depression, impaired quality of life,
proarrhythmia, and poor tolerance of life-saving
ICD therapy.4–14 In primary prevention cohorts,
approximately 20% of ICD shock therapy is
inappropriate, and in addition, inappropriate and
appropriate ATP therapy can trigger ventricular
tachycardia and ventricular fibrillation.5 More-
over, recently it has been suggested that in primary
prevention ICD recipients there may be an associ-
ation between inappropriate shocks and increased
mortality independent of interim appropriate
shocks.4,5,15

The most desirable method of limiting inappro-
priate therapies is accurate rhythm detection and
intervention by the ICD. Intuitively, dual-chamber
detection enhancements that utilize atrial and
ventricular electrograms to formulate a diagnosis
were thought to be superior to single-chamber,
ventricular-only detection enhancements. Early
nonrandomized and small randomized studies
failed to show clear superiority of dual-chamber
over single-chamber detection.14–19 A more re-
cent larger randomized study suggested that
dual-chamber devices may in fact be superior at
reducing inappropriate therapy for SVTs, although
there was not a significant reduction in inappropri-
ate shocks between groups.20 Dual-chamber ICDs
provide information about the atrial rhythm during
tachycardia, making it easier to determine whether
the tachyarhythmia originated in the atrium or
the ventricle. This is important as paroxysmal AF
is the leading cause of inappropriate shocks.5,21,23

Perhaps due to this advantage clinicians tend to
implant dual chamber ICD’s more frequently.
Analysis of the National Cardiovascular Data
Registry (NCDR) ICD Registry indicated that in a
“real world” population, dual chamber ICD’s are
implanted twice as frequently as single chamber
ICD’s, despite that the addition of an atrial lead
has been associated with an increased number of
complications,22 and despite the absence of a clear
benefit.

Part of the inappropriate therapy problem relates
to the fact that programming of primary prevention

devices is not done significantly differently than
secondary prevention devices. Presently, the best
methodology to program a dual chamber ICD or
CRT-D device to reduce the amount of inappro-
priate therapy is unknown. Attempts to find opti-
mum programming such as the PREPARE trial,7

have demonstrated inappropriate therapy reduc-
tions when compared to historical controls, but
lack the clarity of a randomized prospective trial
of shock reduction strategies.

We hypothesize that increasing the rate detection
to 200 bpm or significantly increasing the delay be-
fore initiating therapy in a population of primary
prevention ICD and cardiac resynchronization
therapy-defibrillator (CRT-D) recipients will signif-
icantly decrease the number of inappropriate ICD
therapies without affecting morbidity or mortality
when compared to standard programming, such as
the one utilized in the MADIT II study. This trial,
Multicenter Automatic Defibrillator Implantation
Trial-Reduce Inappropriate Therapy (MADIT-RIT),
will be the first large randomized study statistically
designed to evaluate specific programming features
in the implanted devices to reduce inappropriate
therapy in primary prevention patients.

OBJECTIVES

The purpose of the MADIT-RIT trial is to com-
pare the occurrence of inappropriate therapy us-
ing high rate cutoff and/or very long delays in
primary prevention patients receiving an ICD or
CRT-D device against standard programming. Inap-
propriate therapy is defined as the highest energy
therapy delivered (ATP or shock) for nonventricu-
lar tachyarrhythmias or for inappropriate sensing.
The objective of the MADIT-RIT trial is to deter-
mine if ICD or CRT-D devices with high rate cutoff
(MADIT-RIT-Arm B) and/or long delay in combi-
nation with detection enhancements (MADIT-RIT-
Arm C) are associated with fewer patients experi-
encing inappropriate therapies than standard pro-
gramming (MADIT-RIT-Arm A) during postimplant
follow-up of patients with indication for primary
prevention device therapy.

DESIGN

MADIT-RIT is a global, prospective, random-
ized, nonblinded, three-arm, multi-center clinical
investigation to be performed in the United States,



178 � A.N.E. � July 2012 � Vol. 17, No. 3 � Schuger, et al. � MADIT-RIT

Randomization

MADIT-RIT A
(Standard Programming 
derived from MADIT II)

MADIT-RIT B
(High rate cutoff)

MADIT-RIT C
(Long delay)

Zone 1 (VT): Zone 1 (VT): Zone 1 (VT-1):
–

delay
– 170 bpm – 170 bpm, 60s 

delay
– Onset/stability 

detection 
enhancements ON

– ATP + Shock

– Monitor only – Rhythm ID 
detection 
enhancements ON

– ATP + Shock

Zone 2 (VF): Zone 2 (VF): Zone 2 (VT):
– 200 bpm, 1s delay
– Quick Convert ATP
– Shock

– 200 bpm, 2.5s delay 
– Quick Convert ATP
– Shock

– 200 bpm, 12s delay 
– Rhythm ID detection 

enhancements ON
– ATP + Shock

  

170 bpm, 2.5s 

Zone 3 (VF):  
– 250 bpm, 2.5s delay
– Quick Convert ATP  
– Shock 

Figure 1. Three arms of MADIT-RIT.

Europe, Canada, Israel and Japan, and will uti-
lize approximately 90 centers, depending on en-
rollment rate. An average of 120–130 patients
per month is expected to result in 1500 patients
programmed to treatment arm in approximately
12 months. The ongoing recruitment rate will be
closely monitored.

The trial is expected to end in approximately
36 months with six months for full start-up,
10–14 months for recruitment, 9–12 months to
complete follow-up of the last patient programmed
to treatment arm, and six months for data analysis.
Slower recruitment will prolong study duration.

Patients with an approved primary prevention
indication for ICD or CRT-D device will be
randomized and programmed within one calendar
month of implant to one of three treatment arms
in a 1:1:1 ratio (Fig. 1). Optimal pharmacological
therapy as per established guidelines for the
underlying cardiac condition will be required
for patients in all three treatment arms. Patients
without successful device implantation will be
withdrawn from the study.

ELIGIBILITY

The MADIT-RIT trial will utilize the current
approved guidelines for indications and contraindi-
cations of ICD and CRT-D devices for primary pre-
vention therapy. Only Boston Scientific (St. Paul,
MN, USA) ICD (TELIGEN) and CRT-D (COGNIS)
devices and future generations of Boston Scientific
ICD and CRT-D devices that are commercially
available in the United States for U.S. sites, Europe
for European Sites, Canada for Canadian sites,
and Israel for Israeli sites, will be used in this
trial.

Patients who meet all of the following criteria at
enrollment may be given consideration for inclu-
sion in this clinical investigation:

(1) Primary prevention patient with ischemic or
nonischemic heart disease who meets current.
guidelines for dual-chamber ICD or CRT-D de-
vice therapy.

(2) Patient in sinus rhythm at the time of the
implant.



A.N.E. � July 2012 � Vol. 17, No. 3 � Schuger, et al. � MADIT-RIT � 179

(3) Patient on stable optimal pharmacologic ther-
apy for their cardiac condition.

(4) Patient ≥21 years of age, or legal representa-
tive, willing and capable of giving informed
consent.

The ICD is indicated for primary prevention pa-
tients with:

(1) Prior MI and LVEF ≤ 30%, or
(2) Ischemic or nonischemic dilated cardiomy-

opathy, LVEF ≤ 35%, and NYHA class II/III,
or

(3) Prior MI and LVEF ≤ 35% and documented,
nonsustained VT and inducible VT at EP
testing.

The CRT-D is indicated for patients with:

(1) NYHA class II and III, and
(2) LVEF ≤ 35%, and
(3) QRS width ≥ 120 ms, and
(4) Remains symptomatic despite stable, optimal

heart failure drug therapy.

Should the indications for ICD/CRT-D implantation
change during the MADIT-RIT trial, patients who
meet the new criteria will be eligible to participate.
Please note that for the purposes of the MADIT-
RIT trial, CRT-D patients with an NYHA Class IV
indication will be excluded.

EXCLUSIONS

Patients who meet any one of the following cri-
teria at enrollment will be excluded from this clin-
ical investigation:

• Patient with an implanted pacemaker or CRT-P
• Patient with an existing ICD or CRT-D device

components
• Patient with a history of VT or VF
• Patient with permanent or chronic AF within

the past three calendar months before enroll-
ment

• Patient with coronary artery bypass graft
surgery or percutaneous coronary intervention
within the past three calendar months prior to
enrollment

• Patient with enzyme-positive myocardial in-
farction within the past three calendar months
prior to enrollment

• Patient with angiographic evidence of coronary
disease who are candidates for coronary revas-
cularization and are likely to undergo coronary
artery bypass graft surgery or percutaneous
coronary intervention in the foreseeable
future

• Patient with second or third degree heart block
• Patient in NYHA Class IV
• Patient who is pregnant or plans to become

pregnant during the course of the trial
• Patient with irreversible brain damage from

preexisting cerebral disease
• Patient with presence of any disease, other than

the patient’s cardiac disease, associated with a
reduced likelihood of survival for the duration
of the trial, e.g., cancer, uremia, liver failure,
etc.

• Patient with chronic renal disease with BUN ≥
50 mg/dL or creatinine ≥2.5 mg/dL

• Patient participating in any other clinical trial
• Patient unwilling or unable to cooperate with

the protocol
• Patient who lives at such a distance from the

clinic that travel for follow-up visits would be
unusually difficult

• Patient who does not anticipate being a resident
of the area for the scheduled duration of the
trial

• Patient unwilling to sign the consent for
participation

• Patients whose physician does not allow
participation

CONSENT

After a patient has been determined to meet eli-
gibility criteria and not to have any exclusions from
the MADIT-RIT study the Enrolling Center Inves-
tigation team will present in an oral and written
fashion the nature and requirements of the study
and follow-up, including the risks of any proce-
dures and participation. All materials will be ap-
proved by the local IRB and the Sponsor and Data
Coordinating Center. After addressing all questions
and concerns and an appropriate time period to
consider the option of participating the patient can
sign the consent form. The patient will receive a
copy of the signed consent form and will also be
maintained in the center’s records.
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Complete Inclusion/Exclusion Criteria
Complete Informed Consent Process

Implant
Within 14 Calendar Days of Enrollment

Collect Quality of Life forms (before implant)
Implant ICD for primary prevention patient or CRT-D for patient with no history of VT/VF 

3-, 6-, 9-, and 12-Month Visits and Semi-Annual Visits Thereafter

Collect ECG, Cardiac Medications, Quality of Life (at 9-month visit only), Physical Assessment, 
Device Interrogation/Programming Status, Adverse Events, Changes to implanted device 

components

Randomization
Obtain randomization from electronic data capture system 

Program to Randomized Arm (Day 0)
Within 1 Calendar Month of Implant

Collect Demographics/History, Implanted Device Components and Testing, ECG, 
Cardiac Medications, Physical Assessment, Device Interrogation/Programming Status, 

Adverse Events

Enrollment

Figure 2. Study time line and patient flow.

BASELINE EVALUATION

Before device implantation and randomization
the enrolled subjects will have a history and phys-
ical, medication list, 12-lead ECG, and quality of
life form completed.

DEVICE IMPLANT

After informed consent has been obtained the
patient will undergo ICD or CRT-D implantation
within 14 days. Patients meeting appropriate
indications for an ICD or for a CRT-D device will
be implanted with either a dual chamber, com-
mercially available TELIGEN (ICD) or COGNIS
(CRT-D) (or future generation of Boston Scientific
ICD and CRT-D device). A dual-chamber ICD will
be used to allow similar detection programming to
the CRT-D devices and to optimize the ability to
determine the type of arrhythmia triggering device
delivered therapy. Patients should meet all FDA
and other applicable criteria for the dual chamber
ICD or CRT-D implant. Routine clinical methods
for device implantation and testing (including

defibrillation threshold testing as per the device
FDA approval labeling) will be followed.

RANDOMIZATION

Randomization will be performed after success-
ful ICD or CRT-D implantation, ideally within
24-hours after implant and before hospital dis-
charge but can be performed up to ≤1 calendar
month after implant. Prior to randomization the
patient may be programmed according to physician
preference. The Enrolling Center team will enter
the type of device (ICD or CRT-D) and presence
or absence of a prior history of self-terminating
paroxysmal atrial fibrillation; randomization will
be stratified by each of these three criteria. Neither
the patient nor the study personnel will be blinded
to the programming assignment (Fig. 2).

DEVICE PROGRAMMING

Bradycardia Pacing

Dual chamber ICD devices will be programmed
using the AV Search + Algorithm for optimization
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of the pacing AV delay and AV Search Hysteresis
ON to prevent unnecessary RV pacing.

CRT-D device programming should include the
SMARTDelay algorithm for optimization of AV de-
lay and VRR and BiV Trigger ON to maximize
biventricular pacing.

VT/VF Detection and Therapy
Programming

Ventricular tachycardia and fibrillation detec-
tion and therapy programming will be according to
randomization arm, and will be equivalent for ICD
and for CRT-D devices. Arm A, the conventional
detection arm, will use two-zone detection at
170 bpm for VT and 200 bpm for VF (Fig. 1).
MADIT-RIT Arm B will use a monitor-only zone
between 170 bpm and 200 bpm and a VF detection
zone at 200 bpm (Fig. 1). MADIT-RIT Arm C pa-
tients will be programmed to a three-zone detection
at 170 bpm for VT and 200 bpm for fast VT and 250
bpm for VF. In addition they will have a long delay
of 60 seconds in the 170 to 199 bpm range (Fig. 1).

OPTIMAL PHARMACOLOGIC
THERAPY

Patient eligibility for MADIT-RIT consists of pri-
mary prevention patients with ischemic or non-
ischemic heart failure and low ejection fraction.
The patients should be treated with stable, optimal
pharmacologic therapy including beta-blockers, an-
giotensin converting enzyme inhibitors (or an-
giotensin receptor blocking agents), diuretic agents
and aldosterone antagonists, according to appro-
priate guidelines and continue to have low ejection
fraction despite appropriate therapy.

FOLLOW-UP

After randomization and programming to appro-
priate randomized setting (within 1 month after
implantation), patients will be followed in the en-
rolling centers at 3-month intervals for the first year
and then at 6-month intervals thereafter. At each
follow-up visit a list of medications, an interim his-
tory focusing on occurrence of adverse events, a
physical exam, ECG and device interrogation will
be recorded. The device interrogation will be saved
to disc in duplicate with a copy kept at the enrolling
center and one sent to the Electrogram Core Lab.
Device shocks or other events may prompt an in-
terim visit during which the same data as for a

scheduled follow-up will be collected including the
device interrogation disc downloads.

END POINTS

The primary end point in MADIT-RIT is oc-
currence of a first inappropriate therapy (either
ATP or shock). Inappropriate therapy is defined
as therapy for a nonventricular arrhythmia, i.e., a
supraventricular arrhythmia or an abnormal sens-
ing episode. If both ATP and a shock occur during
an episode, as adjudicated by the electrogram core
lab, the episode is classified as an inappropriate
shock based on the highest energy delivered
during the episode. The enrolling center PI, inves-
tigators, and research coordinators will ascertain
the occurrence of device therapy and classify it as
appropriate or inappropriate at scheduled follow-
up or after a patient-reported event results in an
interim outpatient visit and device interrogation.
The final analysis of the electrogram core lab
shall be the official determination of whether an
episode is appropriate or inappropriate (See Core
Laboratories). The secondary end point is all-cause
mortality, although the trial is not powered to
detect a difference in mortality between arms. Mor-
tality events will be reported to the sponsor (Boston
Scientific, Inc., St Paul, MN) within the required
timeframe. Tertiary end points include comparison
between Arms B and C, for which the trial is not
powered for comparison. Occurrence of appropri-
ate therapies and shocks, recurrent inappropriate
therapy, quality of life, stroke, syncope, untreated
VT are among other tertiary end points (Table 1).

CORE LABORATORIES
AND COMMITTEES

Electrogram and Device Interrogation
Core Laboratory

This lab consists of a director and co-director and
their appointed staff. The core lab will review all
device interrogations using electronic media down-
loaded from device interrogations at the enrolling
centers. The enrolling center’s interpretation and
classification will be available to the core lab but
they will form a final opinion of the nature of the ar-
rhythmia resulting in device firing (ATP or shock).
The core lab will review all interrogation to cap-
ture and adjudicate any events not reported by the
enrolling center. The events will be classified by
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Table 1. End points of the MADIT-RIT Trial

Primary end point
First inappropriate therapy

Secondary end point
All-cause mortality

Tertiary end point
First inappropriate therapy episodes in

MADIT-RIT-B vs MADIT-RIT-C
Quality of life in Arms A-C
Florida patient acceptance and shock anxiety

surveys Arms A-C
Recurrent inappropriate therapy in Arms A-C
Occurrence of events dependent upon history of

paroxysmal AF
Inappropriate therapy event rates in ischemic vs

nonischemic heart in Arms A-C
Total shocks delivered in each of the three arms of

the trial
Total energy delivered in each of the three arms of

the trial
Frequency of syncope in each of the three arms of

the trial
Stroke rate in each of the three arms of the trial
Relative health care costs in each of the three arms

of the trial
Frequency of arrhythmic hospitalizations in each of

the three arms of the trial
Frequency of heart failure hospitalizations in each

of the three arms of the trial
Differences in inappropriate and appropriate

therapy in ICD vs CRT-D device
Frequency of untreated sustained VT in each of the

three arms of the trial

definitions similar to those used for MADIT II and
as per the protocol. For example, the definition of
VT or VF is based on the electrogram morphology
and rate and not device classification of arrhthmia
as VT or VF (Fig. 3).

Mortality Review Committee

The three-member Mortality Committee will re-
view the enrolling center’s classification and form
as well as all available medical record source doc-
uments using a modified Hinkle-Thaler definition
to arrive at a consensus interpretation of the cause
of death as cardiac (sudden or nonsudden) or non-
cardiac.24–28

DATA MONITORING AND QUALITY
CONTROL

The Coordination and Data Center (CDC) will
monitor the study data that will be entered in a

Figure 3. MADIT-RIT organizational structure.

common relational database. A Web-enabled portal
provides access to the system. The system is con-
figured to have data entered electronically at the
investigational sites by authorized personnel, with
at-source real-time data editing and correction. The
underlying foundation of the system provides the
capability to define data editing rules for ensuring
the quality and consistency of the clinical data, a
query management process to track data discrepan-
cies and their resolutions, and source monitoring
and verification of the clinical data. The web-
enabled system provides audit trail, security mech-
anisms, and electronic signature capabilities that
meet FDA 21 CFR Part 11 requirements regarding
electronic records and electronic signatures. This
database permits data expansion, easy updating,
and rapid retrieval; it has simplified report-
generating routines and audit trail component.

All submitted data will be subject to an exten-
sive computer edit-checking process for complete-
ness, internal consistency, identification of numer-
ical values outside specified rational limits, invalid
codes, subject identification errors, and date errors.
The system enables the CDC to monitor data status
with feedback provided to the enrolling centers if
data is due, overdue, backlogged or erred.

Boston Scientific personnel will conduct regular
monitoring visits throughout the study. Visits will
be made to all enrolling centers to ensure adher-
ence to the protocol and operational procedures
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as well as maintenance of the highest-quality data
with data checked per source documentation at
each enrolling center.

The device interrogation data, syncope and
mortality data, and adverse event reports will
be continuously monitored by the Data Safety
and Monitoring Board. All data will be managed
by the CDC throughout the trial and the Boston
Scientific study leadership team will be blinded to
the study treatment arm assignment throughout
the trial and not reported via the progress reports
to the IRBs and enrolling centers. The syncope
and mortality review committee will be blinded to
the randomized treatment arm.

STATISTICAL DESIGN AND
ANALYSIS

This study will be carried out as if two trials con-
ducted simultaneously, one evaluating treatment B
(high rate cutoff) relative to A (conventional) and
the other evaluating treatment C (long delay) rel-
ative to A. The primary end point (after program-
ming) is the time to first episode of inappropriate
therapy (highest-energy therapy delivered, classi-
fied as ATP or shock). The null hypothesis in each
trial (B vs A and C vs A—hereafter T vs A with T
being either B or C) is that of no difference in risk
of first inappriopriate therapy between arms T and
A. The alternative of interest, in each trial, is that
arm T has reduced risk relative to A. Nevertheless,
we allow for a two-sided alternative in each trial,
with a 5% signficance level in each. The two trials
are in parallel, with inference to be made in each,
and hence no adjustment for multiplicity is deemed
appropriate. Specifically, for T vs A, we hypoth-
esize that, after programming of a dual-chamber
ICD or CRT-D according to T or A, the ratio of
ongoing risks of an inappropriate therapy episode,
in patients alive and without prior inappropriate
therapy, will be less than unity.

We focus on power to detect a value 0.5 for the
ratio of risks, but consider values in the range 0.67–
0.33 as well. The hypotheses are common to the
two trials. These hypotheses are only relevant if
mortality is unaffected by B or C relative to A,
which will be assumed for the primary analysis,
as there is insufficient power to detect significant
differences.

The primary analysis will be based on a
proportional-hazards analysis for risk of a first in-
appropriate therapy episode, recognizing mortality

as a competing (and possibly related) risk24; as a
consequence, follow-up for inappropriate therapy
will be censored upon death. The analysis will be
stratified by enrolling center, by history of parox-
ysmal AF at baseline and by device type (ICD or
CRT-D). To achieve 90% power at a hazard ratio
of 0.5, representing a 50% reduction in risk, a to-
tal of 88 events are required in two arms being
compared, both in B and A together and in C and
A together. The hazard ratios considered here are
assumed to include any effects of crossovers.

The total sample size of 1500 patients (with suc-
cessful implantations), with approximately 500 in
each arm, is expected to generate sufficient num-
bers of end point events, in arms B + A and in C +
A, to provide 90% power to detect a 50% reduction
in risk, in each trial. This estimate is based on
recruitment requiring 12 months, with 9 months
additional follow-up, resulting in 15 months aver-
age follow-up per patient, and—based on data from
MADIT-II and an assumption that nonischemic
patients will have slightly less mortality—we esti-
mate that 6–7% of arm A patients will die within
one year and an additional 1–2% of the patients
will be lost to active participation. This leads us
to estimate a loss of 10–12% of the patients in
each arm during the study. Based on data from
MADIT-II and from SCD-HeFT, we expect 10% of
arm A patients to have at least one end point event
within one year, implying a risk of 0.88% per
patient per month (pppm). Under null hypothesis
conditions, the same risk is expected in arm T,
while under target alternative conditions the risk
would be reduced in half, namely 0.44% pppm.
These conditions will likely lead to accumulations
of at least 88 end points in B + A and in C +
A. However, if after a minimum of 9 months of
follow-up for all surviving and active patients,
these numbers have not been accumulated, the
DSMB will report this fact to the PI (without fur-
ther details on end points by arm), and the trial will
be continued an additional 3 months, providing a
minimum of 12 months follow-up. By that time, it
is highly probable (under conditions stated above)
that there will be at least 75 events accumulated
in each trial, a sufficient number to provide 85%
power to detect a 50% reduction in risk; even 66
events will provide 80% power (Table 2).

Validity of proportional-hazards modeling will be
evaluated; if found invalid, an alternative analy-
sis using piecewise-constant hazards will be car-
ried out. (Kaplan–Meier time-to-event curves are
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Table 2. Power to Detect a Reduction in Risk of
Inappropriate Therapy for a Particular Treatment Arm

versus Control

Power (in %)

Hazard Ratio 88 End points 75 End points

1.00 2.5 2.5
0.67 47 41
0.60 69 60
0.50 90 85
0.40 99 98
0.33 >99 >99

Power is for a test with two-sided significance level of 5%, as
a function of the hazard ratio and the number of accumulated
end points in arms T + A together.

not appropriate due to the necessity of censoring
follow-up at death.24

As a tertiary analysis, any difference between
arms B and C will be analyzed similarly. However,
there will likely be insufficient power to detect any
meaningful difference.

Analysis of Mortality

One source of information on mortality is from
interrogation of implanted devices (CRT-Ds or
ICDs). If no therapy was offered by the device prior
to death, determination as to whether such therapy
may have been offered had the patient been in a
different arm of the study can be sought. Although
any occurrence of such an untoward incident
would provide cause for concern, such incidences
are unlikely to be sufficiently frequent to provide
statistical evidence for or against differences in
mortality risk. The DSMB will have the option
of recommending termination of the trial should
such evidence develop during the trial, however.

The secondary end point of all-cause mortality
will be analyzed similarly to the primary end point,
along with Kaplan–Meier mortality curves. With 6–
7% mortality expected at 12 months, a total of 135
deaths among the 1500 patients may be expected.
This is too few to provide even 50% power, with a
one-sided significance level of 10%, and with pool-
ing arms B and C together to compare with arm A.

Statistical tests of equivalence in mortality are
similarly underpowered.

PROTECTION OF HUMAN SUBJECTS

The local enrolling center Principal Investiga-
tors and their associated enrollment teams are

responsible for the initial evaluation, discussion of
the study, obtaining consent, and all follow-up of
the study subjects. The enrolling teams have been
instructed to follow all applicable FDA guidelines
for clinical research, the MADIT-RIT protocol,
the “Declaration of Helsinki: Recommendations
Guiding Medical Doctors in Biomedical Research
Involving Human Patients,” and their own local
Institutional Review Boards regulations. At each
encounter with a potential or enrolled study
subject the Investigator must be responsible for
protecting the subject and determining if further
participation in the clinical trial is appropriate
for that individual patient. The Investigators,
Research Coordinators and the Sponsor’s team are
charged with maintaining the confidentiality of
patient and clinical trial information.
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