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Background. Atrial fibrillation (AF) isthe most frequent complication following cardiac surgery.
It occur smostly between the second and fourth postoper ative daysand often recur swithin 30 days af -
ter surgery. While postoper ative AF has been well analyzed, post-dischar gerecur rences of AF have not
been clearly described even if they arereported as a frequent cause of re-hospitalization.

Methods. We followed up 185 patients for 10 £ 5 monthswith the aim of characterizing the post-
dischargerecurrences of AF. All patients had recently undergone car diac surgery complicated by AF
and werein sinusrhythm at thetime of admission to our Center. We also compared the efficacy of the
main prophylactic regimensadopted in thereferral Centers(amiodarone, beta-blockers, amiodarone
plus beta-blockers) during the first postoper ative month.

Results. In thefirst postoperative month AF recurred after dischargein 60 patients. Theevent rate
was not different in patientstreated with amiodarone and controls (47 vs 50%, p = NS), while it was
significantly lower in patientstaking beta-blocker seither alone or associated with amiodarone (10 and
9% respectively, p = 0.002). At theend of follow up (10 £ 5 months), AF persisted in 3 out of 176 study
patients (1.7%).

Conclusions. I n patients undergoing car diac surgery, post-dischar gerecurrencesof AF arefrequent
duringthefirst postoper ative month and havea clinical relevance. Beta-blocker s (not amiodarone) seem
to be an effective prophylactic measure. The phenomenon tendsto vanish in thelong term, and a chron-

ic prophylaxisisnot justified.
(Ital Heart J2000; 1 (10): 691-697)

Introduction

Atrid fibrillation (AF) is the most fre-
quent complication of cardiac surgery. The
reported incidence of postoperative AF varies
considerably, and it hasincreased in thelast
few yearst-7. AF occurs mostly between the
second and fourth postoperative days during
the stay in the cardiac surgery clinic. Itisas
sociated with ahigher incidence of systemic
thromboembolismg-10 and determineslonger
hospitalization and higher costs!12, Sever-
al studies have shown that, once sinus rhythm
has been restored, postoperative AF often re-
curs after hospital discharge, and it represents
one of the main reasonsfor re-hospitalization
during thefirst postoperative month!3-15, The
post-discharge recurrences of AF following
cardiac surgery have never been character-
ized in the literature, their clinical conse-
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guences are not well known and thereis no
agreement on their prophylaxis.

Accordingly, themain goal of our study
was to analyze the prevalence and the clin-
ical characteristics of post-discharge recur-
rences of AF in acohort of patientsreferred
to our Rehabilitation Center who had un-
dergone cardiac surgery followed by AF,
without any major complication. Our pur-
pose was also to compare the main prophy-
lactic regimens prescribed in the referral
Centers.

M ethods

Study patients. From January 1997 to Jan-
uary 1998 we enrolled 185 consecutive pa-
tients who had recently undergone cardiac
surgery with cardioplegic arrest. They were
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randomly addressed from the main cardiac surgery clin-
ics in north Italy (which routinely made a protected
discharge by referred Rehabilitation Centers) and ad-
mitted to our Center.

Criteriafor eligibility were: recent coronary artery
bypass graft, mitral or aortic valve replacement or mi-
tral valve repair complicated by AF; ascertained sinus
rhythm at the time of cardiac surgery and upon admis-
sion to our Center.

Criteria for exclusion were: severe postoperative
complications requiring astay in theintensive care unit
longer than 1 week; hypotension (systolic blood pres-
sure < 80 mmHg); sick sinus syndrome or advanced
atrioventricular block without an artificial pacemaker;
history of thyroid dysfunction; electrolytic imbalance.
Patients who used amiodarone and/or experienced a
documented episode of AF during the 4 months prior to
surgery were also excluded.

Postoperative AF was managed by cardiologists at
thereferral Center. At the onset of the arrhythmia, most
patients were treated with amiodarone, by the loading
intravenous dose till sinus rhythm was restored. Fur-
thermore, cardiol ogists decided on prophylactic trestment
against recurrences of AF. No pharmacological proto-
col wasroutinely applied for preventing recurrences of
the arrhythmia after discharge from cardiac surgery
clinics. The treatment and the drug selection were based
on inferences and intuitions of the attending cardiolo-
gistsrelated to the patient’s clinical conditionsts.

Follow-up. As common practice, patients were trans-
ferred after the operation from cardiac surgery clinicsto
our Center to make aprotected discharge and an expected
period of early postoperative controlled rehabilitation
lasting 3 weeks (“ short-term” follow up). We divided the
patientsinto four groups according to the medical treat-
ment followed at the beginning of our observation:

- group A (n = 62): amiodarone,

- group B (n = 42): beta-blockers,

- group AB (n = 22) amiodarone and beta-blockers,

- group C (n = 50): no amiodarone; no beta-blockers
(control group).

In patients of groups A and AB amiodarone was
started in the early stages after cardioversion and given
during the short-term follow-up at a dosage of 200
mg/day. The beta-blockers used in groups B and AB were
aenolol, metoprolol or bisoprolol, and were administered
during the follow-up in order to maintain heart rate in
a range between 50 and 80 b/min. Due to the small
number of patients taking any antiarrhythmic drug oth-
er than beta-blockers and/or amiodarone, we excluded
from the analysis the 6 patients treated with sotalol and
propafenone.

Anticoagulant therapy (warfarin) was routinely giv-
en to al patients who had undergone valve replace-
ment or surgical repair, while antiplatelet agents were
administered to those who had undergone coronary
artery bypass graft. The dose of anticoagulant wastitrat-
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ed in order to keep the prothrombin time level between
2 and 3.5 of the International Normalized Ratio.

At the beginning of the short-term follow-up, acom-
plete clinical evaluation and a standard 12-lead ECG
were performed. The attending physician evaluated the
patients daily. Standard ECG was repeated once aweek,
and every time arrhythmiawas suspected. One ECG lead
(D2) was continuously recorded using atelemetric sys-
tem during the daily session of scheduled exercisetrain-
ing.

Twenty-four-hour Holter monitoring was performed
routinely 14 + 4 days after surgery using atwo-trace (V
and V; leads) Traker Recorder (Reinolds Medical Sys-
tem). Recordings were subsequently analyzed by the Au-
tosurveyor Lector, Reinolds Medical Model (Hertford,
UK).

A standard echocardiographic study was performed
on al patients 11 + 2 days after surgery by sonographers
using aSIM 7050 CFM Challenge System (Esaote Bio-
medica, Florence, Italy) equipped with a2.5-3.5 MHz
annular-array transducer, and recorded on Super-VHS
Panasonic videotape for subsequent analysis. L eft atri-
a and left ventricular diameters were measured by M-
mode echocardiography according to the recommen-
dations of the American Society of Echocardiography??.
The Penn Convention was used to calculate the left
ventricular mass from two-dimensional-guided M-mode
echocardiogram?8. Left ventricular volumes and gjection
fraction were computed from apical 2- and 4-chamber
views by the area-length method?9.

During the short-term follow-up, the administration
of amiodarone and beta-blockerswasinterrupted for side
effectsin 3 patients (bradycardiain 2 patients and acute
obstructive pulmonary syndrome in 1 patient, respec-
tively). These patients were then excluded from the sta-
tistical analysis. At the end of short-term follow-up
amiodarone was discontinued in patients of groupsA and
AB, except in cases of the persistence of the arrhythmia,
while beta-blocker treatment was continued.

All patients were re-evaluated in our Center after 3
and 12 months (“long-term” follow-up). At both these
time intervals a standard 12-lead ECG and a 24-hour
Holter monitoring were performed and information about
intercurrent episodes of arrhythmia and/or hospitaliza-
tions were asked for. Five patients were excluded.

Definition and management of recurrencesof atrial
fibrillation. In accordance with Levy et al.20 we con-
sidered as events al documented episodes of AF lasting
more than 2 min. Once the arrhythmia was diagnosed,
the telemetric system was used in order to determine the
maximal ventricular rate and the length of event.

No medical treatment was administered during 24
hoursin asymptomatic patients. In the case of symptoms
or when AF persisted for more than 1 day, quinidine or
propafenone was given in an attempt to restore sinus
rhythm. Anticoagulant therapy (warfarin) was routine-
ly started when AF persisted for more than 24 hours.
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Statistical analysis. The main goal of this study wasre-
lated to the number of patients who experienced at |east
one episode of documented AF during the short-term fol-
low-up.

Dataarereported asmeanvalue+ 1 SD. Median val -
ues were used in case a variable was non-uniformly
distributed. For the comparison of groups, continuous
and normally distributed variables were tested using
the analysis of variance (breakdown and one-way
ANOVA). Considering that the study groups were sim-
ilar for al examined variables but the type of cardiac
surgery, analysis of variance was adjusted for surgical
procedure. Clinical characteristics of events could be
compared only between groupsA and C because of the
small number that occurred in groups B and AB.

Results

Patients were transferred from cardiac surgery clin-
ics to the Rehabilitation Center at a mean time from
surgery of 7.9 + 2.4 days. Their principa baseline char-
acteristicsare summarized in table|. The average amio-
daronetotal dose administered orally during the stay in
cardiac surgery clinicsin patients of groupsA and AB
was 900 mg per patient. At the time of recruitment, the
dosing regimen of amiodarone was 250 + 50 mg/day. The
mean dose of beta-blockers given to the patients was:
atenolol 40 + 15 mg/day, metoprolol 50 mg/day, and
bisoprolol 5 mg/day.

Short-term follow-up. The mean duration of short-
term follow-up was 21 + 2 days. The averagetime of AF
recurrences from surgery was 12 + 5 days (Fig. 1). The
clinical features of thefour groupsarelistedintablell.
Patients were perfectly matched for all considered vari-
ables (including sex, age, left atrial diameter, left ven-
tricular g ection fraction, and mass) except for the type
of surgical procedure and baseline heart rate.

1 12 14 16
Lhay

Tablel. Principal characteristics of the study population (176 pa-
tients).

Clinical
Male gender 119 (68%)
Age (years) 65+9
Diabetes mellitus 20 (11%)
Preoperative variables
Systemic thromboembolism 3 (2%)
NYHA functional class (score 1-4) 22+06
Myocardia infarction 24 (27%)
Acute pulmonary edema 16 (9%)
Postoperative variables
Heart rate (b/min) 77+12
Hemoglobin (g/dl) 10414
Left ventricular gjection fraction (%) 56+9
Surgical
Coronary artery bypass graft 82 (47%)
Valvular procedure 94 (53%)
Aortic replacement 71 (40%)
Mitral replacement 11 (6%)
Double valve replacement 5 (3%)
Mitral repair 7 (4%)
Perioperative myocardial infarction 2 (1%)

At least one episode of AF was documented in 60 pa-
tients (34% of the study population). Figure 2 showsthe
distribution of patients with events among the study
groups. There was no difference between groupsA and
C (29 of 62 patients = 50% vs 25 of 50 patients = 47%,
respectively). On the contrary, the number of patients
with eventsin groups B (4 of 42 patients = 10%) and AB
(2 of 22 patients = 9%) was significantly lower thanin
group C (p = 0.0002). Analysis of variance was there-
fore adjusted for the type of surgical procedure, and the
differencein the event rate between groups (p < 0.001)
remained relevant. Clinical characteristics of AF recur-
rencesarereported intablel11. There was no difference
in duration, maximal ventricular rate, number of episodes
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Figure 1. Time distribution of episodes of atrial fibrillation following cardiac surgery during the first postoperative month.
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Tablell. Characteristics of patients subdivided in the four study groups.

Group A Group B GroupAB Group C p
(n=62) (n=42) (n=22) (n=50)
Clinical
Male gender 41 (66%) 32 (76%) 15 (68%) 31 (62%) NS
Age (years) 66+ 8 66+ 8 65+ 9 64 + 10 NS
Diabetes mellitus 6 (10%) 7 (17%) 3 (14%) 4 (8%) NS
Preoperative variables
Systemic thromboembolism 2 (3%) 0 0 1(2%) NS
NYHA functional class (score 1-4) 22+0.6 22107 21+08 21+0.7 NS
Myocardial infarction 12 (19%) 14 (33%) 4 (18%) 9 (18%) NS
Acute pulmonary edema 7 (11%) 2 (5%) 2 (9%) 5 (10%) NS
Postoperative variables
Heart rate (b/min) 82+8 68 + 10*8 72+ 10*8 85+ 12 <0.000001
Supraventricular ectopic beats (total number in 24 hours) 320 + 260 281+180 126+93 149 + 100 NS
Ventricular ectopic beats (total number in 24 hours) 413+ 321 575+ 477 10380 589 + 407 NS
Complex ventricular ectopic beats 6 (10%) 8 (19%) 0 7 (14%) NS
Left ventricular end-diastolic diameter (mm) 51+7 49+ 6 50+ 7 50+ 7 NS
Left atrial diameter (mm) 2+5 41+ 4 40+6 41+ 6 NS
Left ventricular mass index (g/m?) 139+ 44 131+ 38 145 + 47 140 + 45 NS
Left ventricular g ection fraction (%) 54+11 58+ 7 56+ 8 56+ 8 NS
Digoxin therapy 2 (3%) 2 (5%) 2 (9%) 4 (8%) NS
Anticoagulant therapy (warfarin) 37 (60%) 13 (59%) 11 (50%) 33 (66%) NS
Surgical
Coronary artery bypass graft 25 (40%) 29 (69%)*s 11 (50%) 17 (34%) <0.001
Grafts (n. per patient) 23107 24+0.6 23+0.8 21+0.7 NS
Valvular procedure
Aortic replacement 30 (48%) 10 (24%)*st 9 (41%) 22 (44%) <0.001
Mitral replacement 3 (5%) 2 (5%) 1 (5%) 5 (10%) NS
Double valve replacement 2 (3%) 0 0 3 (6%) NS
Mitral repair 2 (3%) 1(2%) 1 (5%) 3 (6%) NS
Perioperative myocardial infarction 0 1(2%) 1 (5%) 0 NS

* gignificant difference vs group C; 8 significant difference vs group A; T significant difference vs group AB.
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Figure 2. Distribution of patients who experienced at least one episode of post-discharge atrial fibrillation during the short-term follow-up subdivided

into the four study groups.

per patient, effect on clinical status and modalities of car-
dioversion between groups A and C. Arrhythmia was
never associ ated with unstable hemodynamicsin groups
B and AB whileit required urgent cardioversionin 1 and
2 patients of groups A and C, respectively. Neither
deaths nor documented episodes of systemic throm-
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boembolism were associated with the events. At the
end of the short-term follow-up, 167 patientswerein si-
nus rhythm while 9 were in AF: 3 (12%) patients of
group C and 6 (21%) patients of group A (p = NS). All
these 9 patients had undergone surgical valvular pro-
cedure.
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Tablelll. Clinical characteristics of post-discharge recurrences of atria fibrillation developed during the short-term follow-up in the

four study groups.
Group A Group B Group AB Group C p
(n=29) (n=4) (n=2) (n=25)
Onset (postoperative day) 13+7 15+ 9 12+4 12+ 4 NS
Mean duration (hours) 28+ 26 26+ 20 10+ 9 26+ 22 NS
Maximal heart rate (b/min) 105+ 25 87+ 15 120+ 35 112+ 22 NS
More than one episode 10 (34%) 0 1 (50%) 7 (28%) NS
Overall episodes (n. per patient) 43 (1.5) 0 1(0.5) 35(1.4) NS
Effect on clinical status
No symptoms 17 (59%) 4 (100%) 1 (50%) 10 (40%) NS
Symptoms with stable hemodynamics 11 (38%) 0 1 (50%) 13 (52%) NS
Symptoms with unstable hemodynamics 1(3%) 0 0 2 (8%) NS
Modalities of restoration to sinus rhythm
Spontaneous 12 (41%) 2 (50%) 1 (50%) 7 (28%) NS
Pharmacological 11 (38%) 2 (50%) 1 (50%) 14 (56%) NS
Electrical 0 0 0 1 (4%) NS
Persistent at the end of short-term follow-up 6 (21%) 0 0 3 (12%) NS

Analysis of variance was performed only between groupsA and C.

L ong-term follow-up. The mean duration of the long-
term follow-up was 10 = 5 months. During this period
DC shock was performed in all the 9 patientsin whom
AF persisted at the end of the short-term follow-up
(mean time from surgery 60 + 15 days), and sinus
rhythm could be restored in 6 of them. Among the 167
patients who werein sinus rhythm at the end of the short-
term follow-up, 3 experienced an episode of AF. None
of these patients was taking beta-blockers. In all the 3
cases sinus rhythm was restored by pharmacological ther-
apy. Hence, at the end of the long-term follow up, AF
persisted in 3 of 176 study patients (1.7%).

Discussion

It is commonly believed that AF determines an ad-
verse hemodynamic effect, predisposes to systemic
thromboembolism and increases duration and cost of
hospitalization. AF occurs frequently after cardiac
surgery and often recurs within the first postoperative
month!3-15, Such a post-discharge postoperative com-
plication has never been clarified in the literature. What
can be safely gathered from the few available dataisthat
it is afrequent reason for re-hospitalization within 30
days of discharge after cardiac surgery4.15,

To our knowledge, thisisthefirst study aimed at char-
acterizing the post-discharge recurrences of postopera-
tiveAF inalarge cohort of patients undergoing cardiac
surgery without any major complication. We underline
that the seriousness of the baseline cardiac disease and
the postoperative clinical conditionswere not the main
criteriafor patient admission, but rather enrollment was
based on the well-known demographic, financia and lo-
gistical aspects (the distribution of the cardiac surgery
clinicsin our country, theinternal migration of patients
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undergoing cardiac surgery, etc.). Therefore, the pa
tients considered in the present study are perfectly rep-
resentative of the general population discharged from
Italian cardiac surgery clinics.

Our principa finding isthat AF recurrences are afre-
guent, important clinical event, when the first postop-
erative month is considered. During thiscritical period,
indeed, 50% of patients taking no prophylactic treatment
had events, and 60% of them had symptoms during the
arrhythmia. Dueto the difficulty in recording short and
asymptomatic episodes, the event rate was probably
even higher. Hence, these patients have to be considered
at high risk for AF recurrences. However, our results al-
S0 suggested that the phenomenon tendsto loseitsclin-
ica relevance in the long term according to the results
obtained by Landymore and Howell?! who demon-
strated that AF seldom recurs 3 weeks after surgery.

Inclinical practice thereis no agreement on the ap-
proach to this problem?22.23, Thus, it is not surprising that
we received patients who had been very differently
managed: about onethird were treated with amiodarone,
one fourth with beta-blockers, and the two drugs were
concomitantly given in 13% of patients. A very small
number of them received propafenone and sotalol. It is
noteworthy that 28% of these patients did not receive any
antiarrhythmic prophylaxis.

Contradictory data have been collected about the
role of amiodarone in preventing AF after cardiac
surgery24-27, |n our population amiodarone was admin-
istered intravenously with aloading dose at the onset of
the postoperative AF to restore sinus rhythm and it was
continued with oral administration according to alow-
dose regimen. Our study demonstrated that amiodarone
was not effective in preventing events after discharge.
Theloading intravenous dose administered varied over
awiderange. However, the average total dose received
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orally before the recruitment was only 900 mg and the
maintaining dose was low. Therefore, we can speculate
that the lack of effectiveness of amiodarone was due to
an insufficient serum concentration of the drug. This hy-
pothesis seems to have been confirmed by Daoud et al.24
who showed that preoperative prophylaxis with amio-
darone reduced the overall incidence of postoperative AF
at a 24-day follow-up.

The effectiveness of beta-blockers in preventing
postoperative AF has been clearly reported by alot of
investigators®28-3L. Our study showed that for patientsin
whom beta-blocker treatment (either alone or in com-
bination with amiodarone) is continued after discharge
from the cardiac surgery clinics, theincidence of AF re-
currences in the critical 3-week period after surgery
was very low, and that the beneficial effect was inde-
pendent of the surgical procedure.

Many reasons could be given to explain this behav-
ior. The postoperative period is indeed characterized
by an increase in adrenergic tone3233 that can produce
the activation of an arrhythmogenic substrate3435. The
very low rate of eventsin the subgroup of patients tak-
ing beta-blockers strongly suggests that the document-
ed postoperative variations of autonomic tone might
persist for ardatively long time after cardiac surgery and
that also post-discharge postoperative AF might be pri-
marily triggered by an increased sympathetic tone. In our
study the dose regimen of beta-blockers was low and
managed in order to maintain heart rate in awide range
(between 50 and 80 b/min). The mean heart rate of the
two groups treated with beta-blockers was relatively
high (68 + 10 and 72 + 10 b/min, respectively) and
suggests that the block of beta-receptors might not be
the only involved mechanism.

The phenomenon tended to be self-limiting in the
long-term period. In our population, indeed, the ar-
rhythmiarelapsed in only 3 patients a the long-term fol-
low-up. Sinus rhythm was easily restored and in no
case was DC shock needed. Many reasons could be
taken into account to explain thisfinding. Firstly, the pro-
gressive normalization of the adrenergic tone over the
time should be considered. Furthermore, both an elec-
trical and structural atrial remodeling could be sug-
gested in patients submitted to valvular procedure.

Unfortunately, a precise cost analysis to assess the
financial impact of AF recurrencesin our patientsis not
feasible. The postoperative discharge was “ protected” by
the presence of cardiologistsin our Rehabilitation Cen-
ter, who managed arrhythmic events in loco without
the need of re-hospitalization. However, some specula-
tions can be made. The reported prevalence of hospital
readmission within 1 month after cardiac operation
caused by AF is about 13%!415, and it is retained a
costly event that exceeds any other complication!t12, Our
study demonstrated that in the subgroups of patientstak-
ing no prophylactic treatment or amiodarone aone the
prevalence of symptomatic AF recurrences requiring
medica assstance, and potentialy re-hospitalization, was
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even higher (24%). Considering that most of the cost
analysisregarding the complications of cardiac surgery
excluded patients at higher risk for AF such asthose with
valve disease, and that the mean age of current surgical
patientsis rapidly increasing, we can specul ate that the
impact of postoperative AF on hospital resourceswill be
higher in the future, and any reduction initsrate of oc-
currence will result in an enormous saving.

In conclusion, the present study demonstrated that in
acohort of patients who had undergone cardiac surgery
followed by AF and no mgor complication, the post-dis-
charge recurrences of the arrhythmia are frequent dur-
ing the first postoperative month and have a clinical
relevance. In such patients prophylactic treatment should
be retained as beneficial and indicated in order to reduce
postoperative morbidity and early re-hospitalization.
The phenomenon vanishesin the long term and a chron-
ic prophylaxis seems unnecessary.

Ora low-dose amiodarone seemsto be ineffective for
the prevention of recurrences after discharge. On the con-
trary, beta-blocker treatment is associated with a re-
duced incidence of events and might be proposed as phar-
macological prophylactic strategy in this group of pa
tients at high risk.
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