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ABSTRACT

Objectives: Amiodarone administration is presently
considered in the prevention of new-onset postopera-
tive atrial fibrillation (PAF) after cardiac operations,
but relapse of PAF requiring anticoagulation therapy
at hospital discharge is prevalent despite amiodarone
prophylaxis. PAF is also associated with increased
morbidity and mortality including complications re-
sulting from long-term anticoagulation therapy. Cur-
rently, the most effective therapy to prevent PAF af-
ter cardiac surgery remains undetermined. Inflam-
matory mechanisms may be partly responsible for
PAF. Minocycline, a tetracycline antibiotic, has spe-
cifically an atrial myocytes anti-apoptotic effect, de-
creases right atrial tissue inflammation and oxidative
stress activity. These observations led to this trial’s
hypothesis that the addition of minocycline to amio-
darone may favorably affect suppression of PAF.
Methods: This trial compares the efficacy and safety
of minocycline plus amiodarone versus amiodarone
alone, in the prevention of PAF among adult patients
undergoing cardiac procedures. All patients receive
Beta-blocker agent. The primary outcome is PAF
occurrence. Secondary outcomes include thromboem-
bolic stroke, need for pharmacologic or electric car-
dioversion, mediastinal exploration for sepsis or for
anticoagulation-related bleeding, serious drug side
effects, length of hospital stay and 30-day mortality
from cardiovascular causes. Results: This is an ongo-
ing prospective single center randomized controlled
clinical trial. Conclusion: The trial provides informa-
tion on the comparative effectiveness of this low-risk
prevention therapy of PAF that could be integrated in
clinical practice. (Clinicaltrials.gov number, NCT
01422148).
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1. TRIAL OBJECTIVES

At present, the average PAF rate, using amiodarone mo-
notherapy prophylaxis, is about 26% based on this insti-
tution’s current incidence of PAF and those of pooled
published studies that tested efficacy of conventional
amiodarone prophylaxis in adult cardiac operations per-
formed “on” or “off-pump”.

The primary aim of the trial is to evaluate the efficacy
of minocycline—a drug that inhibits inflammation— com-
bined with amiodarone, as prophylaxis in reducing PAF
following cardiac operations performed on persons 18
years of age or older. The secondary aim is to establish
minocycline safety. Examples of cardiac surgery include
coronary artery bypass grafting (CABG), heart valve
replacement/repair, or combination of CABG and valve

surgery.

2. RATIONALE

Depending on the cardiac procedure performed, and with-
out drug prophylaxis, PAF affect approximately 15% to
65% of cardiac surgery patients [1,2]. The majority of
the initial episodes of PAF generally occurs during the
first two to five days after cardiac procedures, but PAF
can occur at any point in the first two weeks after the
recovery period. PAF can be associated with high mor-
bidity and long-term mortality; including development of
thromboembolic strokes, increased need for inotropic
support, reoperation for bleeding, prolonged hospital stay,
and increased readmission rate and increased overall
health care costs.
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The likelihood that PAF will develop following car-
diac operations depends on a variety of initiating risk
factors regardless whether the procedure is done “on” or
“off-pump” [3]. These independent predictors are older
age >70 years, NYHA functional class heart failure, left
ventricular ejection fraction <35%, prolonged aortic
cross-clamping time, unstable angina, ischemic myocar-
dial injury, serious co-existing conditions, previous his-
tory of PAF, atrial manipulation, and red cell transfusion
[4,5].

The contemporary therapeutic options for the preven-
tion of PAF proposed in most studies include amiodar-
one with or without use of f-blockade therapy. However,
despite amiodarone prophylaxis, PAF still occurs in up to
35% of cases [6-14]. The range of the response rate to
amiodarone prophylaxis is wide because of variability of
dose, timing of initiation and duration of treatment, and
drug side-effects.

In the trial by Zebis [11] and colleagues, among 113
patients who received higher dose of amiodarone 8550
mg total postoperative dose given over 5 day-adverse
events led to discontinuation of this drug in 3 (2.7%)
patients and 2 (1.8%) patients required short-term pace-
maker insertion because of severe bradycardia. Similarly,
although the trial by Yagdi and colleagues [12] has re-
ported the lowest atrial fibrillation incidence (10.4%)
with amiodarone prophylaxis after CABG, in that study
however amiodarone had to be discontinued in 4 (5.2%)
patients because of slow heart rate <60 beats/min or pro-
longed QT interval >440 ms and 3 (3.9%) patients re-
quired pacing. With somewhat lower prevention rate of
post operative atrial fibrillation after CABG/valve repair
or replacement/ combination procedures, the PAPABEAR-
trial [13] “Prophylactic oral amiodarone for the preven-
tion of arrhythmias that begin early after revasculariza-
tion, valve replacement, or repair” has reported brady-
cardia occurring in 34/299 (11.4%) of cases for pre-
sumed side effects and requiring amiodarone dose reduc-
tion, following a total amiodarone administration of 10
mg/kg/day given for 13 days. Given these results, it seems
wise to lower the total dose of amiodarone or to avoid its
use altogether in older patients (=70 years) especially if
severe renal or pulmonary impairments are present.

The treatment period and drug dosing for amiodarone
prophylaxis have varied among pooled data published in
twenty eight trials assessing various drug regimens [4].
The efficacy of amiodarone as a prophylactic drug, given
either intraoperatively or preoperatively, in the reduction
of PAF is somewhat limited. Furthermore, the recom-
mendation of a time delay in given the drug is problem-
atic because it is impractical to implement for the more
urgent or emergent cardiac surgery cases.

One of the lowest frequency (10.4%) of PAF after
cardiac surgery was reported by Yagdi and associates
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[12]. In that study, which included selected cohorts of
patients for coronary revascularization alone, thus ex-
cluding heart valve operations, 77 patients received 10
mg/kg/d of intravenous amiodarone postoperatively for
48 hours, then a total dose of 9 g of oral amiodarone
given over 30 days after the operation. In the PAPA-
BEAR-trial, which is considered the largest controlled
trial, the incidence of PAF was reduced to 16.1% using a
regimen of amiodarone (10 mg/kg/day) administered 7
days prior to surgery and then continued for 6 more days
after the operation. Criticism of that study include unre-
alistic preoperative dosing because it is not applicable or
achievable in urgent or emergent condition settings. The
rate of prophylactic failure was highest in the ARCH
study [14]. In that study atrial fibrillation occurred in
67/142 (47%) of platients on placebo versus 56/158
(35%) on amiodarone (p = 0.01), representing a 26%
relative reduction. Their results with low prevention rate
are explained by the shorter period of administration of
amiodarone given (1 g/day/ for 2 days), the higher num-
ber of patients with prior myocardial infarction (35%),
the many patients were identified as urgent candidates
for bypass, and the larger number of older patients aged
>70 years (33%).

All of these reports suffer from several common po-
tential limitations. Therefore, at present, the most effica-
cious perioperative drug therapy protocol to reduce PAF
remains undetermined and, accordingly, there is a need
for a new drug therapy that confers protection against
PAF.

3. CAUSES OF PAF

Although the pathogenesis of PAF after “on” or “off-
pump” has not been fully elucidated and may have mul-
tiple causes, recent work show that inflammation and
cellular apoptosis of atrial myocytes play an important
role. Increased magnitude of inflammatory biomarkers
such as C-reactive protein, high molecular indices of
apoptosis in right atrial tissues, exagerated oxidative
stress and atrial myocytes necrosis, all predict the devel-
opment of PAF [15-17]. The findings that the comple-
ment system and C-reactive protein, both acute phase
reactants produced in response to inflammatory cyto-
kines are activated in the systemic inflammatory re-
sponse to CPB, strengthen the argument for the role of
inflammation in PAF. In addition, the effects of reactive
oxygen species scavengers and antioxidant administra-
tion have all been examined in patients undergoing
CABG operations and found to be significant. Finally,
recent data from randomized controlled trials on the pre-
vention of PAF found that steroidal or non-steroidal
drugs with anti-inflammatory activities such as corticos-
teroids and statins, or antioxidants (e.g., vitamine E),
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administered during cardiac surgery, all reduced the in-
cidence of PAF [18-20].

Collectively, these observations argue that a potential
approach to suppression of PAF could be achieved by
altering atrial inflammation or components of the apop-
totic machinary.

Minocycline is a semisynthetic second-generation tetra-
cycline with a long half-life (11 - 18 hours), and acceptable
side-effect profile. Minocycline is a well established bacte-
riostatic antibiotic which is primarily used in humans to
treat acne and other skin infections. Minocycline exerts
significant anti-inflammatory effects through blockade of
nuclear factor-kB nuclear translocation, has inhibitory ac-
tivity against apoptosis via attenuation of oxidative stress
induced by tumor necrosis factor-a, up-regulates mito-
chondrial bcl-2 expression, and reduces mitochondrial cal-
cium uptake and calcium-induced cytochrome C release
which leads to a downregulation of pro-inflammatory cy-
tokine output [20-24]. Furthermore, minocycline-mediated
neuroprotection has been extensively reported and found to
protect the brain from hypoxia-ischemia injury [23]. Simi-
larly, significant beneficial effects of minocycline as a car-
dioprotective agent has been shown during ischemia/re-
perfusion injury in primary cultures of myocytes and in the
intact heart. A recent in-vitro study found that minocycline
directly inhibits poly (ADP-ribose) polymerase-1 (PPAP-1)
enzymatic activity in a cell free culture; PPARP-1 is known
to mediate apoptosis.

4. AMIODARONE DOSING

The perioperative amiodarone drug regimen that was
implemented in this trial is based on inferences from
randomized and observational studies, all of which have
reported encouraging results [10-14,25]. Furthermore,
based on a recent meta-analysis of 19 randomized con-
trolled trials conducted by Bagshaw and associates [7],
evaluating the effect of amiodarone for prevention of
PAF after cardiac surgery, suggested thata 5 - 10 g dose
over 2 week-period is sufficient.

5. TRIAL DESIGN AND OVERSIGHT

This is a single-blinded randomized study conducted on
patients18 years of age or older, who are undergoing
cardiac surgery with no symptoms of atrial fibrillation in
the 6 months before randomization. All eligible patients
are randomly assigned to receive therapy with either in-
travenous minocycline (Minocin, Triax Pharmaceuticals)
at a dose that was suggested by that company, of 100 mg
daily x5 starting intra-operatively in addition to standard
of care amiodarone, or amiodarone monotherapy and
followed up with 2 visits, at 2 weeks and 6 weeks after
hospital discharge for routine post-operative manage-
ment. Eligible patients are randomized in the operating
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room. All patients receive intraoperative amiodarone 150
mg slow intravenous bolus dose. This dose is repeated, if
needed, for tachyarrhythmias within the first 24 hours
after the operation. All patients are then switched to oral
amiodarone 400 mg twice daily on post operative day 1
for 7 days and then 200 mg twice daily for the next 7
days. Beta-blocker (Metoprolol) is also given according
to our Hospital protocol. The primary end point is the
occurrence of PAF, which is defined as a paroxysmal
disorder characterized by rapid, irregular electrical activ-
ity of the atria requiring chemical or electrical cardiover-
sion, irrespective of extent, during the postoperative pe-
riod including the 6-week surveillance period after hos-
pital discharge.

6. POST OPERATIVE ASSESSMENT
FOR PAF

Telemetry monitoring is used for hospital in-patients,
with follow-up office 12-lead electrocardiogrphic rhythm
recordings at 2 weeks after hospital discharge. The rea-
son for not using the Holter monitor is mainly to limit the
cost of the study.

7. EFFICACY EVALUATION

The primary outcome includes the interim occurrence of
PAF. Secondary outcomes includes a 30-day hospital
mortality from cardiovascular causes, hospitalization for
cardiovascular events, need for chemical or electrical
cardioversion, thromboembolic stroke, anticoagulation
requirement for persistent PAF, resternotomy for medi-
astinal sepsis, and for bleeding related to anticoagulation
or cardiac tamponade. Primary efficacy will be analyzed
by intention to treat depending on the assignment at ran-
domization. An independent safety and monitoring board
(an appointed staff cardiologist, unaware of the treatment
assignments) will adjucate all primary and secondary
outcomes and will monitor trial operation.

8. SAFETY AND TOLERABILITY

Are assessed on the basis of the incidence of new symp-
toms or treatment discontinuation of study drug because
of side effects. An adverse effect is classified as serious if
patient requires hospitalization. Hypersensitivity reactions
directly related to minocycline can include anaphylaxis
and hypotension; wheezing, bronchial spasm, shortness of
breath, eosinophilic pneumonia; sensation of burning, dif-
ficulty swallowing, exanthema, angioedema, nausea, vomit-
ting, or diarrhea. Liver toxicity has also been reported.
Amiodarone may cause hypotension, bradycardia, pul-
monary fibrosis, thyroid abnormalities, blue tinged skin
coloring, or delirium. For the main analysis, participants
who are randomly assigned to receive minocycline and
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amiodarone are compared with participants who are ran-
domly assigned to amiodarone.

Is minocycline safe in such cases? Minocycline usage
is much the same as tetracycline antibiotics. Immediate
hypersensitivity reactions that are directly attributable to
minocycline allergy are rare. It is hypothetized that the
rate of discontinuation of study drug, because of unan-
ticipitated troublesome drug side effects, would be low
and similar in the two groups. The combined and con-
comitant effects of Mincycline and Amiodarone on liver
function are unknown; therefore AST & ALT laboratory
tests will be checked pre-operatively, post-operatively at
24 hours and 96 hours, and at discharge.

9. STUDY CONDUCT

Initial screening and eligibility are performed by the PI, a
research nurse, or by the co investigators. The trial pro-
tocol has already been approved by this Hospital’s Insti-
tutional Review Board (IRB ID #134759). Written in-
formed consent will be obtained from all patients.

10. PATIENT POPULATION
10.1. Eligible Subjects

Willing are also willing to participate for the duration of
the trial (6 weeks). All non-congenital cardiac operations
are included: Coronary artery bypass graft (CABG), valve
repair/replacement, or combination of CABG and heart
valve operations.

10.2. Exclusion Criteria

Includes prior (within 6 months) or current PAF or flutter,
patients undergoing concommitant surgical AF ablation
for a history of AF, prior cerebrovascular event, cardio-
genic shock or resuscitation, evidence of hepatic or renal
dysfunctions (i.e., an alanine aminotransferase level that
is >twice the upper limit of the normal range, or either a
serum creatinine level that is >2.0 mg/dL or need for
preoperative dialysis), thyrotoxicosis, pregnancy, severe
COPD (FEVI/FVC < 70%), recent history of drug or
alcohol abuse, and intolerance to tetracycline or amio-
darone. Finally, because a core scientific basis of the trial
concerned the role of underlying atrial tissue inflamma-
tory activity, patients with inflammatory conditions such
as lupus, severe arthritis, thyroiditis or inflammatory bowel
disease are excluded; as are patients taking preoperative
immunosuppressant agents, long-term oral corticoster-
oids, or estrogen replacement; and patients with a newly
diagnosed cancer (<5 years) are also excluded.

11. RANDOMIZATION

Assignments are prepared centrally by the pharmacist.
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Since patients are unaware of the results of treatment arm,
personnel involved in the study are asked not to disclose
the treatment type to eligible study patients. All patients
will receive Amiodarone per protocol, not allowing any
apparent difference in treatment between patients. Staff
will be inserviced throughout the length of the protocol
to maintain patient blinding of study treatment.

A sequential numbering code will be used to de-iden-
tify subjects. Clinical data are collected and entered into
an electronic data base by the principal investigator, co-
investigator, and by the research nurse. After 6 week
follow-up, outcomes for the group receiving amiodarone
and minocycline are compared with outcomes for group
receiving amiodarone and placebo. Confidentiality of me-
dical records will be maintained in an encrypted pass-
word protected Baystate computer and de-identified by
sequential numbering. Access to patients’ files is limited
to research staff. These files will be maintained for 2
years after the completion of the study. The de-identified
trial data will be utilized for publication. The CONSORT
flow diagram for reporting Randomized Controlled Tri-
als will be followed (see flow diagram).

The covariates of interest and outcomes are collected
prospectively on a standardized data form. Standard
definitions for disease severity criteria and for patient
variables and risk factors of outcomes are those defined
and identified by the STSACD as a risk factor in the
published STS mortality and morbidity risk models ver-
sion 26.8 accessed July 18th, 2009
at www.sts.org/sections/stsnationaldatabase) that include
information about patient demographics such as age,
gender; baseline cardiac data and coexisting conditions
such as hypertension, diabetes mellitus, body-mass index
>30 kg/m?, history of smoking, cerebrovascular disease,
peripheral vascular disease, hyperlipidemia, COPD, recent
myocardial infarction (<30 days), angiographic evidence
of coronary artery disease, angina pectoris, coronary inter-
vention, presence of shock and preoperative status; echo-
cardiographic indices such as ejection fraction, type of mi-
tral/aortic valve disease, mean aortic/mitral valve
area/gradient, pulmonary artery systolic pressure, left atrial
antero- posterior diameter >4.5 cm, NYHA class, and left
ventricular end-systolic/end-diastolic dimmensions as de-
termined by Doppler assessment of LV diastolic function.

Surgical procedures include use of CPB or “off-pump”
approach, valvular repair/replacement, CABG, or combined
CABG/heart valve procedures; operative data such as dura-
tion of CPB or aortic cross-clamping, blood loss and amounts
of packed red blood cell or platelet trans- fused, pharmaco-
therapy at time of randomization (broadly categorized into
[-blockers, statins, calcium channel blockers, diuretics, an-
giotensin converting enzyme inhibitors, and aspirin.

Postoperative data include percentage of patients in
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Minocycline+Amiodarone Intravenous minocycline 100
mg in OR, then daily x5
amiodarone 150 mg intravenous in OR, then
400 mg twice daily x 7 days per os, followed by
200 mg twice daily x 7 days

v
Intensive care+Step down units
Telemetry

A 4
[ 2 and 6 Weeks Follow-up visits with EKG ]

Flow diagram

PAF requiring therapy (anticoagulation, cardioversion,
and need for additional anti-arrhythmic drugs to restore
sinus rhythm), thromboembolic stroke, readmission for
PAF; resternotomy for mediastinal bleeding or cardiac
tamponade, paracentesis thoracis or tube thoracostomy
(to evacuate hemorrhagic pleural effusions), minocycline
or amiodarone drug related adverse effects necessitating
discontinuation of treatment, mediastinal wound sepsis,
pneumonia, hospital mortality from cardiac causes and
organ failure.

Hospital mortality is defined as death from cardiac
causes during the same hospitalization or within 30 days
of procedure. Cardiac complications are defined as need
for intraaortic balloon pump or inotropic support for >24
hours, increase of creatine kinase-myocardial band (>3x)

serum level, or decrease of cardiac output <I.8 L/min/m?.

Pulmonary complications are defined as prolonged (>24
hours) mechanical ventilation. Stroke is defined as neu-
rologic central deficit lasting >72 hours. Renal dysfunc-
tion is defined as increase by >50% of preoperative crea-
tinine level or requirement for dialysis.

12. SURGICAL TECHNIQUE

Cardiac operations are done according to the standard
practice utilizing either minimally invasive approach “off-
pump” or CPB “on-pump”. Intravenous cefazolin antibi-
otic prophylaxis is administered (or vancomycin and
gentamycin for penicillin allergic patients). Anesthesia is
induced with fentanyl, etomidate, midazolam, and pan-
curonium and maintained with fentanyl, and isoflurane
supplemented with sevoflurane. Conventional approach
is followed including midline sternotomy, and when
CPB is used it is initiated through cannulation of the
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Amiodarone

150 mg intravenous in OR, then
400 mg twice daily x7 days per os, followed by
200 mg twice daily x 7 days

l

Intensive care+Step down units
Telemetry

Y
[ 2 and 6 Weeks Follow-up ]

visits with EKG

right atrium- or if required bicaval venous cannulation-
and ascending aorta. The circuit includes membranous
oxygenator, arterial filters, warm antegrade and retro-
grade blood hyperkalemic cardioplegia and moderate
systemic hypothermia (32°C).

A cell saver suction device is used to process blood
remaining in the cardiotomy reservoir at the end of op-
eration. Direct aortic clamping is utilized, and the pump
flow is set between 2.2 and 2.4 L/min/m’. The perfusion
pressure is maintained between 70 and 90 mmHg. Anti-
fibrinolytic agent aminocaproic is administered depend-
ing on the preoperative creatinine level. Off-pump CABG
is performed with cardiac positioning and coronary ar-
tery stabilizing devices. Serum glucose levels are main-
tained <150 mg/dL with continuous insuline infusion.

Subsequent care in the cardiac surgical unit follow
standard practice including analgesics, correction of elec-
trolytes abnormalities, intravenous fluids for volume,
blood or blood product transfusions, and sedatives and
weaning of mechanical ventilation. Inotropic support
and vasoactive agents are given as needed guided by
physiologic hemodynamics, and postoperative S-blocker-
oral metoprolol 25 mg twice daily—is given to all pa-
tients for rate control. Chest tubes are removed on the
first postoperative day if the drainage is <20 cc per hour.
Adequate blood oxygenation and urine output are main-
tained. Unless atrio-ventricular block exists, the tempo-
rary pacer wires are removed on the 3™ postoperative
day, and the patients are moved to a step-down unit with
telemetry or Holter monitoring. A specific protocol care-
set intended for rapid response PAF (ventricular re-
sponse >120 beats per minute) that includes cardizem
and intravenous metoprolol injections, is prescribed. A
cardiologist is consulted for possible direct-current car-
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dioversion if optimal pharmacologic therapy fails. Bridg-
ing intravenous heparin is initiated followed 3 days later
with Warfarin antithrombotic therapy for patients with
persistent PAF or after heart valve procedures, with tar-
get 2.5 - 3.5 of international normalized ratio.

13. STATISTICAL ANALYSIS

The trial is designed to enroll 400 participants, and al-
lowing 5% dropout rate, to provide a statistical power of
90% to detect a 50% reduction rate based on the primary
outcome measure (PAF) which is estimated to be 26% in
the control amiodarone alone group. Nomogram by Doug-
las Altman was used for calculating sample size or
power of two equal sized (200 each) groups. Data are
reported as percentages or mean = 2 SEM of the mean.

For comparison of baseline characteristics Student’s
t-test or Wilcoxon rank-sum test are used for continu-
ously distributed data. The Pearson y-square test and
Fisher’s exact test are used to compare categorical vari-
ables. Significance is accepted at values of P <0.05. All
P values are two-sided, and the 95% confidence inter-
vals are also presented. A multivariate log regression
analysis is performed to assess for any relation between
minocycline and PAF after adjusting for the independent
covariate risk factor predictors of PAF after cardiac sur-
gery. Variables of interest, including the prespecified
subset, significant at the P < 0.1 level on univariate
screening analysis are retained and entered for clinical
relevance before including them in multivariate logistic
regression statistical analysis provided they were present
in at least 2% of the sample.

Comparison in a prespecified subgroup of risk factors
best identified as predictors of PAF such as ejection frac-
tion (EF) <35%, New York Heart Association (NYHA)
functional class III or IV, advanced age and coexisting
cardiac disease is conducted. It is hypothesized, when
multivariate analysis of these condounders, that mino-
cycline may provide unique beneficial effects in PAF
control.

14. RESULTS

This is an ongoing trial, but at this time it is only a few
subjects have been enrolled, but the current information
is appearing favorable for Minocycline.

At this time 5 pairs of patients have been enrolled in
the study and analyzed. All patients in the minocycline
group (100%) had no AF, while 20% of amiodarone
alone group had no AF.

15. DISCUSSION

Atrial fibrillation in general and PAF in particular rep-
resent two critical problems in clinical practice. In 2009,
the Institute of Medicine provided a list of priority topics
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(listed by quartile) in comparative effectiveness research.
Atrial fibrillation was considered one of the highest
quartile.

It is hypothesized that the combination of minocycline
and amiodarone has a superior response rate and confers
greater efficacy in PAF suppression as compared with
standard amiodarone therapy administered singly. This is
a valuable and relevant trial, which may represent a new
management solution to reduce post cardiac surgery PAF.
Additionally, post operative only dosing of minocycline
will improve patient eligibility. Due to the varying limita-
tions of the previously outlined amiodarone trials using it
as a sole drug prophylaxis, perioperative minocycline
supplementation combined with amiodarone leading to
increased PAF reduction should be considered important.
The benefit to a minocycline alone arm would be very
helpful, but it would have increased the cost of this trial.
We plan to add this arm in future studies. Finally, this
trial offers a unique mechanism of action approach that
may be used in future trials evaluating other anti-in-
flammatory drugs to prevent PAF. Taken together, the
results of this trial may be sufficient to make recommen-
dations for a change in the method used to prevent PAF.

16. CONCLUSION

PAF is a major clinical problem in cardiac surgery cen-
ters, consequently, interest for a superior drug regimen
that can reduce the occurrence of PAF even further
would be greatly welcomed. The advantage to be gained
by reducing the incidence of PAF after cardiac surgery
makes inception of the MINAA trial an attractive goal.
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