Key words:

Atrial fibrillation;
B-blockers; Cardiac
hypertrophy; Heart
surgery; Valve disease.

© 2001 CEPI Srl

Received December 4,
2000; revision received
February 12, 2001;
accepted February 19,
2001.

Address:
Dr. Giovanni Cioffi

Reparto di Cardiologia
Casa di Cura Villa Bianca
Via Piave, 78

38100 Trento

E-mail:

gcioffi @al baclick.com

Characterization of post-discharge atrial
fibrillation following open-heart surgery
In uncomplicated patients referred to
an early rehabilitation program

Giovanni Cioffi, Gianfrancesco Mureddu*, Claudio Cemin**, Tiziano Edoardo Russo**,
Andrea Pellegrini**, Francesco Terrasi, Carlo Stefenelli, Giovanni de Simone***
Department of Cardiology, Villa Bianca Hospital, Trento, * Department of Cardiovascular Diseases,

S Giovanni-Addolorata Hospital, Rome, ** Department of Cardiology, Rehabilitation Center “ EREMO” , Arco (TN),
*** Department of Clinical and Experimental Medicine, “ Federico I1” University Hospital, School of Medicine, Naples, Italy

Background. Atrial fibrillation (AF) is frequently observed after open-heart surgery, following
discharge from the cardiac surgery clinic. Compared to those usually reported in the early postoper -
ative period, thisarrhythmiaisdelayed in onset and isoften a cause of re-hospitalization. Post-discharge
AF hasnever been characterized in theliterature.

Methods. Weretrospectively analyzed post-dischar ge AF occurring within 30 daysof coronary artery
bypass graft or of valvular proceduresin 376 patientsreferred to an early postoperative rehabilita-
tion program. To investigate the probability of the per sistence of post-dischar ge AF, we prospectively
examined 232 patients who had undergone valvular procedures.

Results. An arrhythmia was recognized in 61/376 patients (16%), resulted in worsening of the
NYHA functional classin 27 (44%) and in life-threatening hemodynamic effectsrequiring urgent car-
dioversionin 5 (8%). Eventswere predicted by the occur rence of postoperative AF (6-fold higher risk),
left ventricular hypertrophy, an enlarged left atrium and valvular pathology (3-fold) and by the lack
of B-blocker protection (5-fold). AF persisted in 20/232 (9% of the study population, 18% of patients
who had post-discharge AF) and had a relevant impact on the patient’s clinical status. Predictors of
eventswere older age, an enlarged left atrium and a lower |eft ventricular gection fraction.

Conclusions. Post-dischar ge AF following open-heart surgery isfrequent in patientsunder going valvu-
lar proceduresand often persistsover time. Theclinical impact of thearrhythmiaisrelevant, it might
cause re-hospitalizationsin many circumstances and, consequently, may have an impact on hospital
resour ces. Events are much less frequent in patientstaking 3-blockersthan in those who do not, and
they can be predicted by simple variables observed in the early stages after surgery.

(Ital Heart J 2001; 2 (7): 519-528)

Introduction The occurrence of AF after discharge
from the cardiac surgery clinic is a frequent
Atrial fibrillation (AF) is a frequent com-  event. Compared to those usually reported in
plication of open-heart surgery occurring the early postoperative period, its onset is de-
mostly within the cardiac surgery clinic be- layed. Such a “delayed” postoperative com-
tween the second and fourth postoperative plication has never been characterized al-
days-3. Because of differences in the defi- though it represents a frequent cause of re-
nition and methods used to recognize the hospitalization within the first month of
arrhythmia, the reported incidence varies surgery4.18
considerablié and has apparently increased Apossible evolution of post-discharge Al
in the last decad&ss Although it has been is the persistence of the arrhythmia ovc.
shown that postoperative AF is associated time, an outcome frequently observed in our
with a higher incidence of systemic em- clinical practice, in particular among pa-
bolismt.7.9-11and with an increased duration tients who had undergone valvular proce-
and cost of hospitalizatidri.8.12 antiar- dures. In these patients, indeed, the rates of
rhythmic prophylaxis is not routinely rec- postoperative AF and of the lack of effective
ommended3.13 cardioversion are much higher than in those
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submitted to other surgical proceddre®.17 In such pa-  contraindicated, low-dog&blocker therapy (atenolol 25
tients, the incidence and the predictors of the persistencimg, bisoprolol 5 mg, metoprolol 100 mg daily) was
of post-discharge AF are largely unknown. generally administered to patients with a heart rate > 90
Accordingly, this study was performed to characterize b/min. Anticoagulant treatment was administered to pa-

post-discharge AF in patients who had undergone opentients who had undergone valvular surgery. As recom-
heart surgery. Having assessed the risk pattern in relamended, the dose of anticoagulant drugs was titrated in
tion to the underlying disease, we also evaluated theorder to keep the prothrombin time at values ranging be-
prevalence and predictors of the persistence of post-distween 2 and 3 of the International Normalized Ratio
charge AF for more than 30 days in high risk patients. (INR) for the first 2 weeks after surgery (moderate-in-

tensity regimertg, and in patients with mechanical

prosthetic valves it was then adjusted to maintain a
M ethods higher range (INR 2.5-3.8)

Design and study population. The study population  Electrocardiographic monitoring. At the beginning of
comprised patients who had recently undergone open-our observation, a standard 12-lead ECG was performed
heart surgery with cardioplegic arrest, and who were ran-and then repeated every 7 days, at the time of discharge
domly referred from the main cardiac surgery clinics of or whenever the attending cardiologist suspected the
Northern Italy to our Rehabilitation Center where they presence of an arrhythmia. Twenty-four hour Holter
stayed for an expected period of 3 weeks. Training in themonitoring was performed in all patients using a two
Rehabilitation Center included a number of early post- trace (\, and \4 leads) Traker Recorder (Reinolds Med-
operative controlled physical exercises. Two populationsical System, Hertford, UK). Recordings were subse-
have been analyzed. guently analyzed by the Autosurveyor Lector, Reinolds
Medical model (Hertford, UK). Using a telemetric sys-
Step 1 (retrospective analysis). Three hundred and sev-  tem, one electrocardiographic leag)@as continuously
enty-six patients were retrospectively examined in or- recorded during the two daily sessions of exercise train-
der to characterize the episodes of post-discharge AF. Criing scheduled for all patients.
teria for eligibility were: ascertained sinus rhythm at the
time of discharge from the cardiac surgery clinic, a re- Echocardiography. Standard transthoracic echocar-
cent coronary artery bypass graft (CABG), mitral or aor- diographic evaluation was performed using a commer-
tic valve replacement or mitral valve repair. Patients tak- cially available machine (SIM 7050 Esaote Biomedical
ing antiarrhythmic drugs at the time of surgery or with System, Florence, Italy) equipped with a 2.5-3.5 MHz
a history of amiodarone therapy within 4 months before annular-array transducer. Left ventricular chamber di-
the procedure, and those who experienced severe pos mensions, septal and posterior wall thickness and the left
operative complications requiring more than 1 week atrial diameter were measured according to the recom-
stay in the intensive care unit were excluded. Patientsmendations of the American Society of Echocardiog-
with documented episodes of AF occurring within 4 raphy0. The Penn Convention was used to calculate the
months before surgery were also ineligible for this left ventricular mass on the basis of data obtained from
study, whereas those in whom such episodes occurreitwo-dimensional-guided M-mode echocardiogréims
more than 4 months before surgery were included. TheThe left ventricular mass was then normalized for the
recruitment period lasted from March 1996 to Decem- patient’s height to the power of 2.7, as previously re-
ber 1997. ported2. The relative wall thickness was used as a mea-
sure of concentric geometry and calculated by dividing
Sep 2 (prospective analysis). To assess the incidence and the posterior wall thickness by the left ventricular end-
the predictors of the persistence of AF over 30 days af-diastolic radiug. The left ventricular volumes and ejec-
ter surgery, we selected patients at higher risk for post-tion fraction were computed by the area-length method
operative AF because their underlying disease wasusing data from apical 2- and 4-chamber vigws
valvular (based on the results of step 1). Hence, from Jan
uary 1998 to March 1999 we recruited 232 consecutive Definition and management of post-discharge atri-
patients who had undergone open-heart surgery for mi-al fibrillation. All documented episodes of AF, atrial flut-
tral or aortic valve replacement or mitral valve repair, ter and atrial tachycardia (for the purposes of this study,
and who were in sinus rhythm at the time of discharge no distinction was made between the three types of ar-
from the cardiac surgery clinic. Exclusion criteria were rhythmia) lasting > 2 min were considered in this analy-
the same as those in step 1. sigs. Paroxysmal AF, defined according to Levy'’s cri-
terias, and AF lasting > 7 days and then cardioverted to
Follow-up. During their stay in the Rehabilitation Cen- sinus rhythm were defined as reversible AF. Patients in
ter patients underwent daily clinical evaluation. Unless whom cardioversion failed and in whom AF persisted
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until the end of follow-up, and those in whom serial elec- Tablel. Characteristics of 376 study patients (retrospective analy-
trocardiographic documentation proved recurrence of thes's)-
arrhythmia after an initially successful cardioversion cjinical

were considered as having persistent AF. When AF was  Sex (M/F) 270/106

occasionally discovered in asymptomatic patients, no Q(\Jﬁ_l %’e?fs) ( ” ?27‘: 1006
i i i class (score 1- . £0.

drug was given for 48 hours. In symptomatic patients and Diabetes mellitus (n) 55 (15%)

in those in whom AF pe_rsisted > 2 days quinidine or Anticoagulant therapy (n)
propafenone was administered in an attempt to restore preoperative myocardial infarction (n)
sinus rhythm. Anticoagulant treatment was started in pa- Preoperative episode of acute pulmonary

150 (40%)
138 (37%)

tients who had undergone CABG in whom AF lasted dema (n) _ 33 (9%)
> 48 hours Preoperative AF (foregoing 4 months from
: surgery) (n) 11 (3%)

Statistical analysis. Step 1 (retrospective analysis). At

this stage the prevalence and the clinical characteristict

Surgical

Coronary artery bypass graft (n)

275 (73%)

5 : : . Aortic valve replacement (n) 57 (15%)
of post dlscha_rge AF in 376 patients were retrospectively Mitral valve replacement (n) 19 (5%)
analyzed. Using an SPSS/PC 7.5 Release (SPSS Inc pgyple valve replacement (n) 9 (2%)
Chicago, IL, USA) software, multiple logistic regression  Mitral valve repair (n) 16 (4%)
analysis was performed by a stepwise forward-condi- Perioperative myocardial infarction (n) 21 (5%)
Postoperative AF (n) 93 (25%)

tional procedure to identify the independent predictors
of events. Because the risk factors were influenced by ——
the etiology of cardiac disease, analysis was adjusted foAF = atrial fibrillation.
the type of surgical procedure. A subanalysis was finally
performed to verify the incidence and the effect of the
distinct subsets of the arrhythmias on the outcome.

namic impairment in 5 patients (8% of events; hy-
potension in 2 patients and heart failure in 3 patients) and
Sep 2 (prospective analysis). As for the retrospective  in worsening of the NYHA functional class in 27 patients
phase, the variables of 232 patients who had under-(44%). In 29 patients (48%), the arrhythmia was not as-
gone valvular procedures were tested by multiple logistic sociated with any symptoms. Patients with symptoms ex-
regression analysis in order to investigate the persistencihibited a higher ventricular rate than patients who re-
of AF 30 days after open-heart surgery. mained asymptomatic (135 + 18 vs 103 £ 9 b/min re-

Data are reported as mean values = 1 SD. The un-spectively, p = 0.001). No other variable differed between
paired Student’s t-test ark? test were used for de-  the two groups. No association was found between the
scriptive statistics. The null hypothesis was rejected attype of arrhythmia and the variations in the patients’ clin-
a two-taileda < 5%. ical picture; furthermore, the relative incidence of these
arrhythmias was not related to the surgical procedure per-
formed or to any other considered variable. Post-dis-
charge AF was neither associated with death nor with
clinical or ECG signs of myocardial ischemia.

Results

The study patients were discharged from the cardiac
surgery clinic 7.3 £ 2.4 days (range 4-11 days) after
surgery. In both phases of the study, our observations )
ed from the time of discharge to 30 + 3 days a " T
surgery (mean time 21 * 4 days). Echocardiogra |
evaluation and ECG Holter monitoring were perforn
9 + 2 and 10 + 3 days after surgery respectively. 5

Step 1 (376 patients- retrospective analysis). Preva- n | P

lence and clinical course of post-discharge atrial fib-

rillation. The main clinical characteristics of 376 patie
are reported in table I. During follow-up, 61 patie
(16%) presented with at least one documented epi
of post-discharge AF. The relative incidence of the 8T
rhythmias was 78% for atrial fibrillation, 21% for at i i
al flutter and 1% for atrial tachycardia. The onset of ] 4 RN T
occurred most frequently between the eighth to the Elperarian Days from surgery

i i +
te,enth postoperatlve days (average _tlme 12+4 C'Cl)'°4:igure1. Distribution over time of episodes of post-discharge atrial fib-
(Fig. 1). Post-discharge AF resulted in acute hemody-riliation diagnosed during follow-up.

aamihar it parkems
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Predictors of post-discharge atrial fibrillation. The entry: 112 had undergone CABG, while valvular pro-
characteristics of patients grouped according to the oc-cedures had been performed in 4. Fifty-seven of the 260
currence of post-discharge AF are reported in table Il. patients (22%) who were not takifepblockers devel-

Arrhythmia was associate.d with older age, female 9en-oped post-discharge AF as compared to 5 of 116 patients
der, valvular etiology, previous acute pulmonary edema, (4%) on B-blockers (odds ratio 6.3, 95% confidence

preoperative episodes of AF, postoperative AF, a high-. o
er left ventricular mass, a left ventricular concentric intervals 2.5-16.2, p < 0.0001). The incidence of post-

geometry and with a larger left atrium. Therapy was sim- discharge AF was higher in patients not taiiriglock-

ilar in the two groups, bi@-blockers were administered ~ €rs both in the group submitted to CABG (4.5 vs 12%,

less frequently in patients with events. odds ratio 2.84, 95% confidence interval 1.03-7.86, p
One hundred and sixteen patients (31% of the study< 0.05) and in the group submitted to valvular procedures

group) were indeed receiviffigblockers at the time of (0 vs 39%).

Tablell. Clinical, surgical, electrocardiographic and echocardiographic characteristics of patients with and without post-discharge atri
al fibrillation (AF) during follow-up.

Post-discharge AF Stable sinus rhythm p
(n=61) (n=315)
Clinical
Sex (M/F%) 58/42 74126 0.02
Age (years) 64 + 10 61+10 0.03
Body mass index (kg/&h 25.7+3.1 26.5+3.4 NS
Systolic blood pressure (mmHg) 118 + 14 120+ 12 NS
Diastolic blood pressure (mmHg) 78+9 76 +8 NS
Hypertension (n) 19 (31%) 100 (32%)
Diabetes mellitus (n) 7 (11%) 48 (15%) NS
NYHA class (score 1-4) 19+0.6 1.7+0.6 NS
Ischemic/valvular etiology (%) 38/62 80/20 0.0001
Preoperative myocardial infarction (n) 14 (23%) 124 (39%) NS
Preoperative acute pulmonary edema (n) 11 (18%) 22 (7%) 0.004
Preoperative episode of atrial fibrillation
(foregoing 4 months from surgery) (n) 7 (11%) 4 (1%) 0.0001
Surgical
Coronary artery bypass graft (n) 23 (38%) 252 (80%) 0.01
Grafts (number per person) 2611 3.1+13 NS
Mitral replacement (n) 12 (20%) 7 (2%) 0.0001
Aortic replacement (n) 16 (26%) 41 (13%) 0.0001
Double valve replacement (n) 4 (7%) 5 (2%) 0.01
Mitral repair (n) 6 (10%) 10 (3%) NS
Perioperative myocardial infarction (n) 1 (2%) 20 (6%) NS
Aortic cross-clamp time (min) 77+19 99 + 37 NS
Postoperative atrial fibrillation (n) 35 (57%) 58 (18%) 0.0001
ECG 24-hour Holter monitoring
P wave duration (ms) 84 +19 84 +20 NS
P wave amplitude (mm) 11.3+3.4 11.7+3.9 NS
Heart rate (b/min) 82+13 83+13 NS
Supraventricular ectopic beats (n/24 hours) 261 +42 285+44 NS
Ventricular ectopic beats (n/24 hours) 578 + 75 358 + 52 NS
Complex ventricular ectopic beats (n) 6 (10%) 30 (8%) NS
Echocardiographic
Left ventricular end-diastolic diameter (mm) 51+7 49+6 NS
Left ventricular ejection fraction (%) 54+7 53+7 NS
Relative wall thickness 0.44 +£0.08 0.41 £0.07 0.01
Left ventricular mass (g/#) 47 £ 16 3715 0.0001
Left atrial diameter (mm) 427 39+5 0.02
Drugs
Digitalis (n) 25 (40%) 135 (43%) NS
Nitrates (n) 17 (28%) 113 (36%) NS
B-blockers (n) 5 (8%) 111 (35%) 0.0001
Calcium antagonists (n) 11 (18%) 79 (25%) NS
ACE-inhibitors (n) 3 (5%) 25 (8%) NS
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Table 11l shows the results of multiple logistic re- trical cardioversion was effective in 55 (49%) and 3 (3%)
gression analysis. The likelihood of developing post-dis- patients respectively.
charge AF was more than 6-fold higher in patients who At the end of follow-up (30 + 4 days after surgery),
experienced postoperative AF, 5-fold higher in the ab- AF persisted despite the attempt at cardioversion in 20
sence off3-blocker therapy, 3-fold higher in patients patients (9% of study population, 18% of the patients in
with left ventricular hypertrophy and 3-fold greater for whom AF developed after surgery) (Fig. 2). Among
valvular procedures than for CABG. The risk of post-dis- 113 patients with post-discharge AF, the distribution of
charge AF independently increased even in the pres€vents according to the type of surgery performed was
ence of left atrial dilation. as follows: 16% (10 of 64 patients) after aortic valve re-

placement, 25% (6 of 24 patients) after mitral valve re-

Clinical outcome of post-discharge atrial fibrillation. In placement, 10% (1 of 10 patients) after double valve re-
21 patients (34% of events) post-discharge AF convert-Placement, and 20% (3 of 15 patients) after mitral valve
ed to sinus rhythm spontaneously (within 460 + 392 repair. None of the patients with persistent AF were re-
min), whereas 37 patients (61%) were given antiar- CvVingB-blocker protection, while in all treated patients

rhythmic drugs and sinus rhythm was restored in 27 cas{" = 13, 14%) AF resolved spontaneously during the pe-

es (73%). In 1 patient, sinus rhythm was restored after ex riod of observation. The persistence of AF was associ-

ternal electrical cardioversion, in 2 after overdrive sup- atedt_vvn? hemodynarr}lfhde&ir:_?ﬁtlont_(hyplotlenspn)lT
pression by transesophageal pacing. Restoration of sinus pt‘fi |etn ' wr?rsenlng 08 et' ¢ thunc 'ﬁnﬁ] class in i
rhythm was obtained more frequently in patients who hagPatents, whereas in © patients e arrnythmia was no
been submitted to CABG than in those submitted to associated with any symptoms. Similarly to the findings

. 0 shown in the retrospective analysis, a higher ventricu-

;22’;;?; ggz’(/i)eritslgeeit(i\z/gljfpzf Op ?)tllin'lt'i,eggirﬁc\;sl glic?;rizlar rate was the only variable which differed between the

' ' N . patients who were or were not symptomatic (105 + 10
was not influenced by the type of arrhythmia. At the end vs 85 + 9 b/min respectively, p < 0.0001)
of the period of observation, AF persisted in 10 patients - ’ ' '
(16% of events, 2.7% of the study population). The risk
of persisting post-discharge AF was more than 22-foldTable IV. Principal characteristics of 232 patients who had un-
higher in patients who had undergone a valvular proce-dérgone valvular procedure (prospective analysis).
dure (9 of 101, 8.9%) than in those in whom a CABG hadipical

been performed (1 of 275, 0.4%, p < 0.00001). Male (n) 128 (55%)
Age (years) 62 +12
Step 2 (232 patientswith valvular disease- prospec- gi\;';gg'saffeﬁ&r?n%m 11-2 E—'S%?
. . .. (1)
tlve.analyss). Prevalen_ce ant_j cl!nlpal course of the Preoperative episode of acute pulmonary
persistence of postoperative atrial fibrillation. As a con- edema (n) 40 (17%)
sequence of the previous observation, we prospective Preoperative AF (foregoing 4 months from
ly studied 232 patients who had been submitted to open  Surgery) (n) 21 (9%)

heart surgery due to valvular disease (the condition idenggica

tified to be at high risk in the step 1 analysis). The main

Aortic valve replacement (n)

133 (57%)

clinical characteristics of the studied population are re- Mitral valve replacement (n) 48 (21%)
ported in table IV. During the rehabilitation period, post-  Double valve replacement (n) 21 (95/")

. - . %). In Mltr.al valvg repair (n) o ' 30 (13%)
dlschqrge AF occurred in 113 of 232 patients (49 o). Perioperative myocardial infarction (n) 3 (1%)
60 patients (53%) arrhythmia recurred 2 or more times. Postoperative AF (n) 88 (38%)

AF converted to sinus rhythm spontaneously in 35 pa-
tients (31%) whereas pharmacological or external elec-AF = atrial fibrillation.

Tablelll. Multiple regression logistic analysis for odds ratio’s generation as independent measures of the post-discharge atrial fibril-
lation (AF) risk and forecast of likelihood of global risk.

B coefficient OR 95% ClI p
and standard error

LV hypertrophy 1.18+0.41 3.24 1.45-7.23 0.004
No (-blocker 1.56 + 0.66 4.8 1.30-17.57 0.03
Valvular etiology 1.06 £ 0.38 2.88 1.36-6.13 0.006
Postoperative AF 1.82 +0.37 6.19 2.99-12.79 0.0001
Left atrial dimension 0.07 £0.03 1.07/cm 1.01-1.14 0.03
Constant -6.15+1.43 - - 0.001

Cl = confidence interval; LV = left ventricular; OR = odds ratio.
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Anticoagulants were given to all patients. No major that an enlarged left atrium, a low ejection fraction and
hemorrhagic event occurred during follow-up. In- older age were independent predictors of the persistence
trapericardial bleeding requiring elective pericardio- of AF 30 days after open-heart surgery (Table VI).

centesis was diagnosed in 2 patients and minor bleed-
ing which did not need any intervention occurred in 35
patients (15%). On the other hand, despite warfarin, 2
of 20 patients (10%) who had persistent AF (mean INR
2.3) and 1 (INR 2.2) of 93 patients in whom AF was re-
versible developed an episode of systemic throm-
boembolism (1%, p = 0.001). All events occurred dur-
ing the second postoperative week.

Predictors of persistent atrial fibrillation. Patients who
had post-discharge AF were divided into two groups: one
group consisting of patients with persistent AF at the end

of follow-up (n = 20) and a group consisting of pa-
tients with reversible AF (n = 93). Older age, a lower left
ventricular ejection fraction, a larger left atrial diame-

Study population
232 pts.
Stable SR M , | Post-discharge AF
119 pts. 113 pts.
Cardioyersion
Effective Uneffective
Reversible AF
93 pts.
) IZSRt / Persistent AF
pts. 20 pts.

ter and the lack @-blocker protection were strongly as-

; ; ; i i_Figure 2. Flow chart showing the occurrence of atrial fibrillation (AF)
sociated with the persistence of the arrhythmia at uni during follow-up in 232 patients who had undergone valvular surgery in

variate analysis (Table V). The risk did not significant- ascertained stable sinus rhythm (SR). Episodes of post-discharge AF

ly differ in patients undergoing aortic or mitral surgery,

were diagnosed in 113 patients. AF was converted to SRin 93 patients,
while in 20 patients cardioversion was unsuccessful. These patients had

or both. Multiple logistic regression analysis revealed the arrhythmia at the end of follow-up (30 + 4 days after surgery).

TableV. Characteristics of the 113 patients who had undergone valvular procedure divided according to the development of persistent

atrial fibrillation (AF) at 30 days after surgery.

Persistent AF Reversible AF p
(n=20) (n=93)
Clinical
Male gender (n) 11 (55%) 49 (53%) NS
Age (years) 70+8 64 +11 0.02
Body mass index (kg/&) 25+3 26 +3 NS
Systolic blood pressure (mmHg) 116 £ 15 119 +13 NS
Diastolic blood pressure (mmHg) 77+9 75+8 NS
Hypertension (n) 3 (13%) 8 (9%) NS
Diabetes mellitus (n) 1 (5%) 3 (3%) NS
Preoperative variables
NYHA class (score 1-4) 2305 21+06 NS
Acute pulmonary edema (n) 4 (20%) 10 (11%) NS
Systemic thromboembolism (n) 1 (5%) 2 (2%) NS
Postoperative variables
Heart rate (b/min) 89 +13 87 +12 NS
Supraventricular ectopic beats (n/24 hours) 103+71 236 + 162 NS
Ventricular ectopic beats (n/24 hours) 801 + 521 416 £ 271 NS
Complex ventricular ectopic beats (n) 3 (18%) 8 (10%) NS
Left ventricular end-diastolic diameter (mm) 52+6 49+7 NS
Left ventricular ejection fraction (%) 50+ 10 58+9 0.0008
Left ventricular mass (g/#) 55+19 54 +17 NS
Relative wall thickness 0.47 £0.05 0.46 + 0.06 NS
Left atrial diameter (mm) 49+7 41+6 0.000001
B-blockers (n) 0 13 (14%) 0.02
Surgical
Aortic replacement (n) 10 (50%) 54 (58%) NS
Mitral replacement (n) 6 (30%) 18 (19%) NS
Double valve replacement (n) 1 (0.5%) 9 (10%) NS
Mitral repair (n) 3 (15%) 12 (13%) NS
Perioperative myocardial infarction (n) 0 1 (1%) NS
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TableVI. Factors independently related to the persistence of atrial fibrillation at 30 days after open-heart surgery (valvulan procedure
by multiple logistic regression analysis.

B coefficient OR 95% ClI p
and standard error
Left atrial dimension 0.39 £ 0.019 5.51/cm 2.12-14.24 0.001
LV ejection fraction -0.27 £0.02 1.42 1.14-2.17 0.02
Age 0.25+0.03 1.31 1.05-2.99 0.03

Abbreviations as in table Il

Discussion Predisposing factors and prevention. A number of
previous studies investigated the risk of postoperative
A number of studies have defined the incidence, AF, and results were often irreconcilai#é6.30-33 Age
clinical characteristics and outcome of postoperative was the only variable which universally emerged as
AF following open-heart surgery. It is well known that the most important risk factor. Conversely, no data are
this early complication is frequent, rarely produces ad- ayailable abou_t other faptors that might increase the
verse hemodynamic effects and generally has a goocrisk of developing post-discharge AF.
prognosiss8.26 In contrast, post-discharge AF has not The present study identified older age as a predictor
been well characterized in the literature. In two recent €ven of delayed post-discharge AF at univariate analy-
papers, Pfisterer et &and Yilmaz et a8 document- sis, but this was not confirmed in the final logistic mod-
ed, in patients submitted to open-heart surgery, a post‘el which included other markers. It is possible that the
discharge incidence of AF of 4 and 6% respectively. Beg- latter contributed, at least in part, to the effect of age. The
gs et al4 pointed out that AF was the main reason for large differences in the selection criteria (in particular
re-hospitalization within 30 days of discharge after the inclusion of patients with valve diseases), the low-
CABG in 13% of patients. More recently, Daoud et € range of age and different duration of the interval from
al29 reported that a home nurse diagnosed post-dis-SUrgery are other factors which justify the different

charge AF in 12% of patients who had received no pro- characteristics of postoperative AF.

phylactic treatment against postoperative arrhythmias. W0 associated markers for post-discharge AF emerg-
Results from the present study demonstrate that'N9 from the present study were the occurrence of post-

post-discharge AF is frequent, might be a cause of re_operative AF and preoperative episodes of AF. This is

hospitalization in many circumstances and, consequentlyconS'Stent with reports of previous studies including

may have an impact on hospital resources. To our knowl- V€'Y large Seres of patieAtOur resylts suggest that
edge, this is the first study specifically designed to in- postoperative episodes of AF are a sign of increased vul-

vestigate the clinical characteristics and outcome of nerability to the development of post-discharge AF. Be-

post-discharge AF, conducted on a large group of patientsSIdeS’ while preoperative episodes of AF emerged as a

ho had und heart thout mai risk factor for post-discharge AF at univariate analysis,
who had undergone open-heart surgery (withou r_najortheywere not confirmed as an independent predictor at
complications) and including a close follow-up. Since

. . . . the final multivariate analysis when left ventricular hy-
during our recruitment period, some patients were ad-

f he referi ! hosnital h pertrophy was included. Our data are in line with the re-
dressed from the referring cardiac surgery hospital to oth-g, 15 of the Framingham Heart Study which demon-
er rehabilitation centers or went home, a possible se-

) X e X strated that left ventricular hypertrophy was a strong pre-
lection bias should be borne in mind (severity of the base- yictor of supraventricular arrhythmidsMore recent-

line cardiac disease, postoperative clinical status) whery a nymber of biopsy studiSgsdocumented increased
interpreting our results. o myocardial fibrosis and other structural changes in the
The present study documented that the incidencenypertrophied heart of patients with a history of supra-
of post-discharge AF might be as high as 16% of a co-yentricular arrhythmias associated with electrophysio-
hort of consecutive patients admitted to a rehabilitation |Ogica| abnormalities that predispose to arrhyth_
program and, with regard to those patients operated ormja$2.333¢ Unfortunately, we were not able, in this
for valvular disease, included a closer and longer follow- study, to investigate electrophysiological variables such
up than those previously reporteeP. Results from this  as atrial automaticity and conduction times which might
study indicated that post-discharge AF often occurred be involved in the genesis of AF.
without any clinical warning and spontaneously con- Consistent with previous studfesn patients with
verted to sinus rhythm but, in 15% of cases, the ar-coronary artery disease who had undergone CABG, the
rhythmia persisted and in 8% of patients its occurrencerisk of developing post-discharge AF was lower (23 of
resulted in acute hemodynamic impairment requiring ur- 275 patients, 8%) than in those submitted to valvular pro-
gent cardioversion. cedures (38% of events). Howe@hlocker protection
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reduced the risk of AF independently of the underlying um and a low left ventricular ejection fraction are oth-

heart disease. This finding is in line with several stud- er independent predictors and, together with age, pro-

ies.37-40reporting the successful use®blockers even  vide a potentially useful tool for the identification of

for the prevention of postoperative AF. Furthermore, re- high-risk patients in the early stages of the postopera-

cent studies have shown the long-term effectiveness o'tive period. This could be of help in implementing a pre-

[-blocker prophylactic treatment after successful car- ventive therapeutic strategy. And, again, the persistence

dioversion of AF in preventing the recurrences of the ar- of AF was significantly associated with the laclkef

rhythmia both in the general population and in patients blocker protection. We observed, indeed, that no patient

who had undergone open-heart suréfetd/ In particu- receivingB-blockers had the arrhythmia at the end of fol-

lar, the postoperative period is characterized by a markeclow-up, while AF persisted in 20% of patients who did

increase in the adrenergic té#& The latter is sufficient  not take the drug. The usefulnesspablockers after

to suppress vagal activity and cause the activation of arvalvular procedures has never been investigated, and our

arrhythmogenic substrafe Although in our patients  study suggests that they could be indicated and benefi-

B-blocker treatment was not randomized (this imposescial even for this subgroup of patients.

caution in interpreting the results), the very low rate of

events in the subgroup of patients takpwplockers Conclusions. The present study demonstrated that post-

strongly suggests that the documented postoperativedischarge AF following open-heart surgery has a clin-

variations in autonomic toA&4’might persist for arel- ically relevant incidence. The occurrence of postoper-

atively long time after open-heart surgery and that evenative AF, left ventricular hypertrophy, valvular proce-

post-discharge AF might be primarily triggered by a loss dures and an enlarged left atrium identifies patients at

of vagal tone and an increased sympathetic tone. Ap-high risk of events who might be considered for a pos-

propriate randomized controlled trials should be per- sible prophylactic treatment. The patients who had un-

formed to confirm this initial observation. dergone CABG experienced few events and had to be

considered at low risk for the development of post-dis-

Per sistence of postoper ative atrial fibrillation. Due to charge AF. The likelihood of the persistence of AF at 30

evidence of a valve surgery-associated risk of AF, we days from surgery is particularly high in patients who

prospectively evaluated the persistence of the arrhyth-are submitted to valvular procedures, and it can be pre-

mia in a group of patients with valve diseases. We showdicted in the early postoperative stages by the presence

that the persistence of the arrhythmia is frequent in of the older age, an enlarged left atrium and a low left

these patients. Indeed, despite the attempt at carventricular ejection fraction.

dioversion, once AF occurred it persisted in 18% of  Although it was not a specific objective of this study,

subjects. preliminary results of the present analysis also suggest
It is well known that the loss of the contribution of that the use d8-blockers in high-risk patients may be

atrial systole and the increased irregular ventricular ratejustified. In the subgroup of high-risk patients, the

produced by AF impair left ventricular filling and reduce mechanisms inducing post-discharge AF should be bet-

cardiac output. This results in symptoms of heart fail- ter characterized and prophylactic strategies explored in

ure and affects morbidity and survit/#® However, sev-  appropriate randomized clinical trials.

eral studies!” have recently proposed early hospital

discharge for patients who had persistent AF following

open-heart surgery, in view of the evidence that this de-Acknowledgments

cision could be safe and cheap if patients had a controllec
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