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ABSTRACT
Atrial fibrillation (AF) which is a common complication seen after open heart surgery may be a cause of
postoperative heart failure and embolic events as well as it increases the hospitalization costs due to
increased hospitalization duration. AF incidence is decreased by prophylactic beta blocker medication.
In this study we retrospectively evaluated the prophylactic carvedilol and metoprolol medications in prevention of AF after coronary bypass surgery.
Materials and methods: The preoperative, perioperative and postoperative data of 146 patients who
were operated for isolated coronary artery disease and who were under beta-blocker treatment were
evaluated. Preoperatively 76 patients were under carvedilol medication whereas 70 patients were under
metoprolol medication. Beta-blocker treatment was continued before and after the operation. Patients
who had AF after the operation (group 1, n=27) and who don’t have AF (group 2, n=119) were evaluated
as separate groups.
Results: Univariate analysis showed that advanced age, left atrial dimensions, carvedilol medication and
statin medication were related with postoperative AF. On the other hand multivariate analysis revealed
that advanced age and left atrial dimensions were independent risk factors for postoperative AF occurrence whereas carvedilol medication was found to be an independent factor for prevention of AF.
Postoperative hospitalization was significantly increased in patients with AF.
Conclusion: The incidence of postoperative AF is decreased by prophylactic beta-blocker medication.
Carvedilol has a more prominent effect on prevention of AF when compared with metoprolol.
ÖZET

Koroner Arter Baypas Cerrahisi Sonras›nda Görülen Atriyal Fibrilasyonun Önlenmesinde Karvedilol
Metoprololden Daha Etkilidir
Aç›k kalp cerrahisinden sonar yayg›n olaarak görülen bir komplikasyon olan Atriyal fibrilasyon (AF), postoperative dönemde kalp yetmezli¤ine, embolik olaylara neden olabilir ve hastanede kal›fl süresini de
uzatarak hastane maliyetlerini art›rabilir. Beta blokör tedavi uygulanmas› ile bu hastalarda AF görülme
s›kl›¤› azalt›labilmektedir. Bu araflt›rmada koroner arter baypas cerrahisi sonras›nda AF geliflmesini
önlmede karvedilol ve metoprolol kullan›m›n› karfl›laflt›rd›k.
Gereç Yöntem: ‹zolekoroner arter baypas cerrahisi uygulanan, betabloker tedavisi alan 146 hastan›n
operasyon öncesinde, operasyon esnas›nda ve sonras›nda kay›t edilen verileri de¤erlendirildi. Ameliyata
al›nmadan önceki dönemde 76 hasta karvedilol, 70 hasta metoprolol kullanmaktayd›. Beta blokör tedavisine ameliyat sabah›na kadar devam adilerek ameliyattan sonar tekrar baflland›. Ameliyat sonras› AF ritmi
görülen (grup 1, n=27) ve görülmeyen hastalar (grup 2, n=117) iki ayr› grup olarak de¤erlendirildi.
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Bulgular: ‹leri yafl, sol atriyum çap›, karvedilol tedavisi, statin tedavisi univaryans analiz ile de¤erlendirme
sonucunda postoperative AF ritminin gelifliminde rol oynayan faktörler olarak tespit edildi. Multivaryans
analiz ile bu faktörler de¤erlendirildi¤inde ise ileri yafl ve sol atriyum çaplar› AF gelifliminde ba¤›ms›z risk
faktörleri olarak tespit edilirken, karvedilol kullan›m› AF geliflimi üzerine önleyici etkisi olan ba¤›ms›z bir
faktör olarak belirlendi. Postoperatif dönemde hastanede kal›fl süresi AF ritmi görülen hastalarda belirgin
olrak uzundu.
Sonuç: Atriyal fibrilasyon ritminin görülme s›kl›¤› profilaktik betablokör kullan›m› ile azalt›lmaktad›r.
Karvedilol, koroner arter baypas cerrahisi sonras›nda AF ritmi geliflmesini metoprolole göre belirgin oranda azaltmaktad›r.
INTRODUCTION

The most commonly encountered complication in
patients who have open heart surgery is new onset of atrial fibrillation (AF). Its incidence is 10-40%
and is mostly seen in the 2nd and 4th postoperative day. Disappearance of atrial contractions may
cause hemodynamic disorders (1-3). This arrhythmia which is mostly transient and responds to
antiarrhythmic treatment has been found to be related with postoperative stroke, congestive heart
failure, renal insufficiency, embolization, low cardiac output syndrome and increased intensive care
unit and hospitalization length (4-5). It has also been shown to increase the hospitalization expenses. AF which has been described as benign up to
the recent times is now proven to increase the
early and late postoperative mortality (6).
Many factors are related with postoperative AF
development such as advanced age, left heart failure, chronic obstructive pulmonary disease, ischemia-reperfusion injury, multi organ failure, electrolyte imbalances, left atrial dimensions, prolonged ventilator support, acidosis, inotropic support
and discontinuation of beta-blockers (7-9).
Many agents have been studied in prevention of
postoperative AF (10-11). The most common
conclusion of these studies is that postoperative
AF incidence is significantly decreased by betablocker treatment which is started before the operation and continued after the operation (12). American College of Cardiology and American Heart
Association guidelines suggest beta-blocker treatment after coronary artery bypass grafting (CABG)
for prevention of postoperative AF (13).
Recent clinical reports have shown that carvedilol
has a role in prevention of postoperative AF occurrence (14-15). Carvedilol which is a nonselective
adrenergic blocker has anti-inflammatory, antioxidant and multiple cationic channel blocker properties (15). Therefore carvedilol may decrease the reperfusion injury and inflammatory response which
are related with AF development. Therefore, carvedilol may be more effective than the selective
beta-1 blocker metoprolol in prevention of postoperative AF.
In this study evaluated the prophylactic carvedilol
and metoprolol medications in prevention of AF
after coronary bypass surgery.
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METHODS

Patients and Study Groups
The study included 146 patients who were medicated with carvedilol or metoprolol before isolated
CABG operation between November 2005 and December 2006. preoperative, perioperative and postoperative patient data were gathered. Exclusion
criteria were patients who did not used beta-blocker before the operation, concomitant valvular pathology necessitating intervention, sick sinus
syndrome, off-pump surgery and preoperative AF.
The patients were divided into two groups according to development of AF in the postoperative period. Patients who had AF after the operation (group 1, n=27) and who don’t have AF (group 2,
n=119) were evaluated as separate groups. Patients continued betablocker medication up to the
operation date.

Surgical Technique
The patients were operated under cardiopulmonary
bypass (CPB). Standard median sternotomy incision was done. After preparation of the conduit grafts
and intravenous anticoagulation with heparin, the
pericardium was opened. Moderate degree hypothermia (32°C) and hemodilution (Htc ~ %22) was
maintained under 2.2-2.4 L/m2 CPB flow. Perfusion
pressure was between 50- 85 mmHg during the
CPB. Distal anastomosis was done in cross clamped aorta after hyperpotassemic cold blood cardioplegic arrest. The proximal anastomoses were done on side clamped aorta. Heparin was neutralized
after the discontinuation of CPB.
Postopearative Follow-Up
Extubation criteria were hemodynamic stability,
consciousness with normal muscular activity and
normal mediastinal drainage. The chest drainage
tubes were taken out when the drainage decreased
below 10 ml/hr. Beta-blocker medication was continued if the oral intake of the patients was possible. The patients were monitored for the cardiac
rhythm during their intensive care unit stay and up
to their 5th postoperative day. Early after the operation and every day in the morning routine ECG
evaluation was done. AF criteria were disappearance of p waves, irregular QRS intervals and
Carvedilol Is More Effective Than Metoprolol ... 19

continuation of these more than 30 seconds. Patients who had the diagnosis of AF were continuously monitored during their hospitalization. The patients who had AF were anticoagulated and medicated with amiodarone.

Statistical Analysis
Statistical analysis was done with SPSS 12.0 statistical software program (Statistical Package fort
he Social Sciences, version 12.0, SPSS Inc., Chicago, III, USA). Continuous variables were expressed
as mean ± 1 SD.
In the Univariate analysis the difference between
the groups according to categorical variables were
analyzed by chi-square test whereas continuous
variables were compared by the Mann-Whitney Utest. Multivariate analysis was done by multiple logistic regression (enter method) analysis; and odds
ratio (ORs) and 95% confidence interval (%95 CI)
were calculated. P values less than 0.05 were considered to be statistically significant.
RESULTS

Most of the patients were male (81.5%). Mean age
was 62.05±9.54 years. Age of the patients who developed AF were significantly higher (p<0.001). Preoperative demographics and medication except
carvedilol and metoprolol medications were similar
in the groups (Table 1). Furthermore echocardiographic data were evaluated and left atrial dimensions were significantly higher in the AF group (Table
1). The groups were similar according to their operative data. The lowest body temperature measured
during CPB was lower in the AF group without statistical significance (p=0.066) (Table 2).
Factors causing AF were analyzed with Univariate
analysis and advanced age, dilated left atrial dimensions, statin medication, amd beta-blocker medication were found to be statistically related with AF development (Table 1). Logistic regression analysis revealed that carvedilol medication (p<0.001, ORs: 1.102,
95%CI: 1.045-1.161), age (p:<0.001,ORs:9.091,
95%CI: 2.832-29.178) and LA dimension (p<0.05,
ORs: 1.090, 95%CI: 1.017-1.168) were independent
factors for postoperative AF.
AF was developed after a mean 2.14±0.90 days in
the postoperative period. It continued to mean
24.66 ± 30.08 hours. No mortality was seen in this
patient population. One patient was in normal sinus
rhythm after 15th postoperative date. Intensive care unit follow-up and hospitalization durations were
significantly higher in the patients with AF (p<0.05).
One patient with AF and metoprolol treatment had
cerebral embolization in the postoperative period.
DISCUSSION

Postoperative AF is still an important problem for
the surgeons in spite of the increased number of
20
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series, technologic developments, improvements
in myocardial protection methods, and increased
surgical experience. There are a lot of studies in
the literature concerning this subject. Especially
the prophylactic effects of beta-blockers are common conclusion of most of these studies. The meta-analysis of 27 randomized prospective studies
including 3840 patients has shown that prophylactic beta-blocker treatment decreases the postoperative AF incidence from 33% to 19% (8). Although
beta-blockers are known to prevent postoperative
AF, there is limited number of comparative studies
(16). These studies reveal that nearly all newly developed AF disappears in six weeks; however embolic events and hemodynamic deterioration are
seen more during this period (17).
Although the mechanism of AF after cardiac surgery has not been clarified yet, mechanical injuries
to the atrial structures, hypertension, volume overload, atrial ischemia induced by the operation,
electrolyte imbalances and pericardial lesions were blamed for AF development (7,18). However the
effects of these factors on AF development are still
on debate. In addition to these, it has been proven
that inflammation and oxidative injury are more on
atrial tissue during the operation (3,6,7,19). Besides, C-reactive protein levels have been high in the
patients who had postoperative AF (20,21). Prophylactic ascorbic acid and statins have been shown
to prevent the postoperative AF development after
the relation between postoperative AF and oxidative injury has been exposed (22,23). These studies
all show the importance of inflammation and oxidative injury in development of postoperative AF.
Age, beta-blocker medication and congestive heart failure have been found to be related with but
independent factors for AF development
(24,25,26). In addition to these, DM, pericardial effusion, arrhythmias before the operation, redo cardiac operations and off-pump coronary artery
bypass surgery have been found to be independent risk factors (27,28). This can be explained by
the diagnostic criteria of AF, inclusion and exclusion criteria of the study and different surgical techniques. In the present study, advanced age and left
atrial dimension were risk factors whereas preoperative carvedilol medication was a prophylactic
factor for postoperative AF development.
Carvedilol has anti-inflammatory and antioxidant
properties besides its being a commonly used
agent for congestive heart failure and after myocardial infarction (15,28,29,30). Different from the
other beta-blockers, it antagonizes the rapid depolarized sodium channels and L-type calcium channels (29,30). Therefore, carvedilol has similar pharmacologic properties with the amiodarone which is
used for treatment of postoperative AF (31). Carvedilol antagonizes the alfa1 receptors as well as
beta 1 and beta 2 receptors; therefore it decreases
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Table 1: Characteristics of the patients

Age (year)

Female:Male
Angina
No

Group 1 (n=27)

Group2 (n=119)

68.59 ± 8.14

60.57 ± 9.23

2/25

Univariance p value
P < 0.001

24/95

2

NS

7

Stable

15

78

NS

MI

11

29

NS

3

NS

Unstable
HT

COPD
DM

LMCA

Carvedilol /metoprolol
Statin

ACE inhibitor

Ca channel blocker

10

32

15

87

3

12

35

5/22

71/48

P < 0.05

17

76

NS

12
11
5

P < 0.05

39

EF (%)

46.14 ± 8.89

49.51 ± 8.91

LVEDD (mm)

46.51 ± 6.73

45.38 ± 5.92

LVESD (mm)

NS

77

18

LA (mm)

NS

43

Nitrate

Digoxin

NS

NS

68

7

NS

22

39.51 ± 8.33
37.19 ± 7.93

NS
NS

35.58 ± 6.41

P < 0.05

34.47 ± 7.42

NS

NS

(MI: Myocardial infarction, HT: Hypertension, COPD: Chronic obstructive pulmonary disease, DM: Diabetes mellitus, LMCA: Left main cornary artery
lesion, ACE: Angiotensin converting enzyme, EF: Ejection fraction, LA; Left atrium, LVEDD; Left ventricular enddiastolic diameter, LVESD; Left
ventricular endsystolic diameter, NS: Non significant)

Table 2: Perioperative data of the patients

Cross clamp time (min)
Cardiopulmonary bypass time (min)
Minimal rectal temperature (?C)
Number of Distal anastomosis
Defibrilation (%)
Inotropic support
Intra Aortic Balloon Counterpulsation
Intensive care unit follow-up (hour)
Ventilator support (hour)
Mobilization time (hour)
Blood transfusion (450 ml pack)
Mediastinal drainage (ml)
Hemoglobin (gr/dL) Postoperative 1st hour
Hematocrit (%) Postoperative 1st hour
WBC (K/µL)Postoperative 1st hour
Creatinine (mg/dL) Postoperative 1st hour

Group 1 (n=27)

Group2 (n=119)

Univariance p value

77.00±29.18
117.11 ± 39.22
31.11 ± 3.10
2.66 ± 0.55
7.4
4
3
62.22 ± 20.32
10.48 ± 4.18
25.22 ± 7.58
1.37 ± 1.00
763.88 ± 281.29
11.65 ± 1.26
33.00 ± 4.16
14.32 ± 4.40
1.19 ± 0.25

78.97±23.54
125.03 ± 39.65
32.15 ± 2.51
2.82 ±0.54
14.3
13
7
44.08 ± 18.58
8.39 ± 3.26
22.22 ± 8.35
1.34 ± 1.11
715.79 ± 245.46
11.52 ± 1.44
33.24 ± 4.16
12.52 ± 4.97
1.21 ± 0.38

NS
NS
NS
NS
NS
NS
NS
P < 0.001
P < 0.05
NS
NS
NS
NS
NS
NS
NS

WBC: White blood cell

Table 3: Multivariate analysis results of the factors which have a role on postoperative AF development
Factors

Ba

p value

Age

0.093

0.000

1.098

1.043-1.156

Carvedilol medication

2.268

0.000

9.656

2.904-32.110

LA dimension
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0.079

0.033

Exp(B)b
1.082

95% CI Exp(B)
1.006-1.163

Carvedilol Is More Effective Than Metoprolol ... 21

the cardiac norepinephrine levels and increases
the parasympathetic tonus. In this situation, arrhythmia incidence including AF decreases (29,30).
Carvedilol show antioxidant properties by increasing the superoxide dismutase and glutathione
synthethase enzyme levels. However metoprolol
does not have anti-inflammatory or antioxidant
property (32).
In the present study the incidence of AF was found
to be lower in the patients who were on statin treatment. However statin treatment was not found to
be a independent factor in multivariate analysis. Independent from their lipid lowering properties, statins have anti-inflammatory effects. This anti-inflammatory effect is related with their CRP lowering
effect on hyperlipidemic patients (33). Statins have
prevented postoperative AF development with their anti-inflammatory affects in experimental studies
(34). Although the present study proved on univariate analysis that statins prevented AF development, it may be useful in these patients.
Besides the drugs, different techniques have also
been studied for prevention of AF. Some of these
are cardiopulmonary bypass techniques, cardioplegia methods, hypothermia, bypass conduit
grafts, left ventricular venting and different pericardiotomy techniques (35). In the present study only
the coronary artery bypass operations done under
cardiopulmonary bypass were studied. Moderate
degree hypothermia and antegrade cold blood cardioplegia techniques were used in all of the patients. The groups were similar according to surgical
techniques used, graft selections, cross clamp times, cardiopulmonary bypass times. Body temperature of the patient during cardiopulmonary
bypass was lower in the patients in whom AF developed but this difference was not statistically
significant (p=0.06). Sun and coworkers reported
that sympathetic activity increased during the warming period after hypothermic CPB and this might
be responsible for postoperative AF (35).
Advanced age like beta-blocker and congestive
heart failure is closely related independent factor.
The present study revealed that the age of the patients in the AF group was significantly higher when
compared with the other group (p<0.001). Structural changes like dilatation, focal fibrosis and muscular atrophy occur in the atrial tissue with increased age (36). The effects of these changes become
evident with the mechanical injury during the surgery and volume overload during CPB. As a result
changes in the local atrial refractory period which
lead to AF occur (37).
There are many studies which report that AF increases the hospitalization duration and costs. In
the present study, the hospitalization length was
higher in the AF group. This also reflects to the
hospitalization costs. However no cost analysis
was dome in the present study. Tamis et al (3) re22
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ported that hospitalization duration did not increase in all but in the patients with long lasting or recurrent AF. It has been emphasized that AF should
not have been accepted as a single pattern arrhythmia and it should have been followed up and
treated with different strategies for different patterns.
There are studies which report that the post operation ventilator support is higher in patients with
AF. On the other hand AF is frequently seen on the
2nd-4th postoperative days. Extubation is mostly
before this period. So it is contradictory whether
prolonged intubation is caused by AF or AF is caused by prolonged intubation. The present study
did not reveal any statistical significance between
the ventilator support and AF. As a summary; AF is
a common but unwanted complication after
CABG. Studies concerning preventive measures
are still going on. Advanced age and left atrial dimensions were independent risk factors for postoperative AF development. AF risk may be decreased by preoperative carvedilol medication. Preventive effect of carvedilol which is an anti-inflammatory and antioxidant agent on AF is superior to
metoprolol. Prophylactic carvedilol medication
which is started before the operation especially in
the patients with advanced age and increased left
atrial dimensions may decrease the postoperative
AF incidence.
REFERENCES

1. Mahoney EM, Thompson TD, Veledar E, Williams J,
Weintraub WC. Cost-effectiveness of targeting patients
undergoing cardiac surgery for therapy with inrtavenous amiodarone to prevent atrial fibrillation. J Am Coll
Cardiol 2002;40:737-745
2. Hakala T, Pitkanen O, Hippelainen M. Feasibility of predicting the risk of atrial fibrillation after coronary artery
bypass surgery with logistic regression model. Scand J
Surg 2002;91:339-344.

3. Mathew JP, Fontes ML, Tudor IC, Ramsay J, Duke P,
Mazer CD, Barash PG, Hsu PH, Mangano DT; Investigators of the ishemia research and education foundation;
Multicenter study of perioperative ischemia research
group. A multicenter risk index for atrial fibrillation after
cardiac surgery. JAMA 2004 ;291:1720-1729.
4. Svedjeholm R, Hakanson E. Predictors of atrial fibrillation in patients undergonin surgery for ischemic heart
disease. Scand Cardiovasc J 200;34:516-521.
5. Fuller JA, Adams GG, Buxton B. Atrial fibrillation after
coronary artery bypass grafting. J Thorac Cardiovasc
Surg 1989;97:821-825.

6. Villareal RP, Hariharan R, Liu BC, Kar B, Lee VV, Elayda M, Lopez JA, Rasekh A, Wilson JM, Massumi A. Postoperative atrial fibrillation and mortality and mortality after coronary artery bypass surgery. J Am Coll Cardiol
2004;43:742-748.

Mustafa Saçar MD

7. Aranki SF, Shaw DP, Adams DH, Rizzo RJ, Couper GS,
VanderVliet M, Collins JJ Jr, Cohn LH, Burstin HR. Predictors of atrial fibrillation after coronary artery surgery:
current trends and impact on hospital resources. Circulation 1996;94:390-397.

8. Crystal E, Connolly SJ, Sleik K, Ginger TJ, Yusuf S.
Interventions on prevention of potsoperative atrial fibrillation in patients undergoing heart surgery: a meta-analysis.
Circulation 2002;106:75-80.

9. Goette A. Pacing to prevent atrial fibrillation after
coronary artery sbypass grafting. What works, what
doesn’t: insights from Bachmann’s Bundle pacing. Card
Electrophysiol Rev 2003;7:154-157.
10. Conti VR, Ware DL. Cardiac arrhythmias in cardiothoracic surgery. Chest Surg Clin N Am 2002;12:439-460.

11. Maisel EH, Rawn JD, Stevenson WG. Atrial fibrillation
after cardiac surgery. Ann Intern Med 2001;135:1061-1073.

12. Saltman AE. Is it time to choose amiodarone for postoperative atrial fibrillation? J Thorac Cardiovasc Surg
2003;125:1202-1203.

13. Eagle KA, Guyton RA, Davidoff R, Edwards FH, Ewy
GA, Gardner TJ, Hart JC, Herrmann HC, Hillis LD, Hutter
AM Jr, Lytle BW, Marlow RA, Nugent WC, Orszulak TA;
American College of Cardiology; American Heart
Association. American Heart Association. ACC/AHA 2004
guideline update for coronary artery bypass graft surgery:
a report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines
(Committee to update the 1999 guidelines for coronary artery bypass graft surgery). Circulation 2004;110:340-437.

14. Merritt JC, Niebauer M, Tarakji K, Hammer D, Mills
RM. Comparison of effectiveness of carvedilol versus
metoprolol or atenolol for atrial fibrillation appearing after
coronary artery bypass grafting or cardiac valve operation.
Am J Cardiol 2003;92:735-736.

15. Acikel S, Bozbas H, Gultekin B, Aydinalp A, Saritas B,
Bal U, Yildirir A, Muderrisoglu H, Sezgin A, Ozin B. Comparison of the efficacy of metoprolol and carvedilol for
preventing atrial fibrillation after coronary bypass surgery. Int J Cardiol (2007), doi:10.1016/j.icard.2007.03.123.

16. Merritt JC, Niebauer M, Tarakji K, Hammer D, Mills
RM.Comparison of effectiveness of carvedilol versus metoprolol or atenolol for atrial fibrillation appearing after
coronary artery bypass grafting or cardiac valve operation.
Am J Cardiol 2003;92:735–736.
17. Banach M, Okonski P, Zaslonka J. Atrial fibrillation
following cardiosurgical operations – current guidelines
of pharmacotherapy and invasive treatment. Pol J Surg
2005;77:398-412.

18. Auer J, Weber T, Berent R, Ng CK, Lamm G, Eber B.
Risk factors of postoperative atrial fibrillation after cardiac
surgery. J Cardiac Surg 2005;20:425-431.

19. Ommen SR, Odell JA, Stanton MS. Atrial arrhythmias
after cardiothoracic surgery. N Eng J Med
1997;336:1429-1434.
20. Chung MK, Martin DO, Sprecher D, Wazni O, Kanderian A, Carnes CA, Bauer JA, Tchou PJ, Niebauer MJ, Na-

Kofluyolu Kalp Dergisi

tale A, Van Wagoner DR. C-reactive protein elevation in
patients with atrial arrhythmias: Inflammatory mechanism
and persistence of atrial fibrillation. Circulation
2001;104:2886-2891.

21. Bruins P, te Velthuis H, Yazdanbakhsh AP, Jansen PG,
van Hardevelt FW, de Beaumont EM, Wildevuur CR, Eijsman L, Trouwborst A, Hack CE. Activation of the complement system during and after cardiopulmonary bypass
surgery: postsurgery activation involves C-ractive protein
and is associated with postoperative arrhythmia. Circulation 1997;96:3542-3548.

22. Carnes CA, Chung MK, Nakayama T, Nakayama H,
Baliga RS, Piao S, Kanderian A, Pavia S, Hamlin RL,
McCarthy PM, Bauer JA, Van Wagoner DR. Ascorbate
attenuates atrial pacing-induced peroxynitrite formation
and electrical remodeling and decreases the incidence
of postoperative atrial fibrillation. Circ Res 2001;89:32-38.

23. Marin F, Pascual DA, Roldan V, Arribas JA, Ahumada M, Tornel PL, Oliver C, Gomez-Plana J, Lip GYH, Valdes M. Statins and postoperative risk of atrial fibrillation
following coronary artery bypass grafting. Am J Cardiol
2006;97:55-60.

24. Ekim H, Kutay V, Hazar A, Akbayrak H, Ba?el H, Tuncer M. Effects of posterior pericardiotomy on the incidence
of pericardial effusion and atrial fibrillation after coronary
revascularization. Med Sci Monit 2006;12:431-434.

25. Arbatli H, Demirsoy E, Aytekin S, Rizaoglu E, Unal M,
Yagan N, Sonmez B. The role of posterior pericardiotomy
on the incidence of atrial fibrillation after coronary revascularization. J Cardiovasc Surg 2003; 44:713-717.
26. Banach M, Rysz J, Drozdz J, Okonski P, Misztal M,
Barylski M, Irzmanski R, Zaslonka J. Risk factors of atrial
fibrillation following coronary artey bypass grafting. Circ
J. 2006;70:438-441.

27. Enc Y, Ketenci B, Ozsoy D, Camur G, Kayacioglu I,
Terzi S, Cicek S. Atrial fibrillation after surgical revascularization: Is there any difference between of-pump and
off-pump? Eur J Cardiothorac Surg 2004;26:1129-1133.

28. Komatsu T, Nakamura S, SuzukiO, Horiuchi D, Yomogida K, Okumura K. Long-term prognosis of patients with
paroxysmal atrial fibrillation depends on their response to
antiarrhythmic therapy. Circ J 2004;68:729-733.

29. Stroe AF, Gheorghiade M. Cavedilol: beta-blockade
and beyond. Rev Cardiovasc Med 2004;5:18-27.

30. McBride BF, White CM. Critical differences among beta-adrenoreceptor antagonists in myocardial failure: debating the MERIT or COMET. J Clin Pharmacol 2005;45:6-24.

31. Daoud EG, Strickberger SA, Man KC, Goyal R, Deeb
GM, Bolling SF, Pagani FD, Bitar C, Meissner MD, Morady F. Preoperative amiodarone as prophylaxis against
atrial fibrillation after heart surgery. N Eng J Med
1997;337:1785-1791.

32. Arumanayagam M, Chan S, Tong S, Sanderson JE.
Antioxidant properties of carvedilol and metoprolol in
heart failure: a double-blind randomized controlled trial.
J Cardiovasc Pharmacol 2001;37:48-54.

Carvedilol Is More Effective Than Metoprolol ... 23

33. Ridker PM, Rifai N, Lowenthal SP. Rapid reduction in
C-reactive protein with cerivastatin among 785 patients
with primary hypercholesterolemia. Circulation.
2001;103:1191-1193.

34. Kumagai K, Nakashima H, Saku K. The HMG-CoA
reductase inhibitor atorvastatin prevents atrial fibrillation
by inhibiting inflammation in a canine sterile pericarditis
model. Cardiovasc Res 2004;62:105-111.

35. Creswell LL, Alexander JC, Ferguson TB, Lisbon A,
Fleisher LA. Intraoperative Interventions. American college
of chest physicians guidelines fort the prevention and
management of postoperative atrial fibrillation after
cardiac surgery. Chest 2005;128:28-35.

24

Kofluyolu Kalp Dergisi

36. Kitzman DW, Edwards WD. Age-related changes in
the anatomy of the normal human heart. J Gerontol
1990;45:33-39.

37. Jayam VK, Flaker GC, Jones JW. Atrial fibrillation
after coronary bypass:Etiology and pharmacologic
prevention. Cardiovsc Surg 2002;10:351-358.

38. Tamis JE, Kowalski M, Rill V, Firoozi K, Steinberg
JS. Patterns of atrial fibrillation after coronary bypass
surgery. ANE 2006;11:139-144.

Mustafa Saçar MD

