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Effectiveness of Metoprolol in Preventing Atrial Fibrillation
and Flutter in the Postoperative Period of Coronary
Artery Bypass Graft Surgery

Eraldo de Azevedo Lucio, Adriana Flores, Celso Blacher, Paulo E. Ledes,
Fernando A. Lucchese, Jorge Pinto Ribeiro

Porto Alegre, RS- Brazil

Objective- To assessthe effectiveness of metoprolol in
preventing clinically detectableatrial fibrillation (AF) and
flutter after coronary artery bypassgraft (CABG) surgery .

Methods - An open, randomized study was carried
out to treat 200 patients who had undergone isolated
CABG surgery with extracorporeal circulation. The
patients were randomized to either receive metoprolol
orally or not to receive the medication in the postoper ati-
ve period. The outcomes wer e the detection of sustained
atrial AF and flutter, which were symptomatic or required
treatment. The patients with the following characteristics
wer e excluded fromthe study: baseline left ventricular
gjectionfraction< 35%; previousAF; history of bronchos-
pasm; second- and third-degree atrioventricular blocks,
low cardiac output, and heart failure.

Results- Arrhythmias occurred in 11 out of 100 pa-
tientsinthemetoprolol group andin 24 out of 100 patients
inthe control group (P=0.02). Therelativerisk (RR) was
0.46 (95% CI = 0.24-0.88), and the number necessary to
treat (NNT) and avoid the outcomewas 8 patients. AF was
the arrhythmia most frequently observed (30/35). In 38
patientsaged 70 yearsor more, thearrhythmiasoccurred
in 2 out of 19 patientsin the metoprolol group andin 10
out of 19 patientsin the control group (x2 Yates: P=0.01).
Therelativerisk was 0.20 (95% CI = 0.05-0.79) and the
number necessary to treat was 2 patients.

Conclusion - Metoprolol iseffectivein preventing AF
and flutter in the postoperative period of CABG surgery,
and this effect was more evident in the group of elderly
patients.
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Atrial fibrillation andflutter arearrhythmiasfrequently
observedinthefirst daysfollowing coronary artery bypass
graft surgery. Itsincidencerangesfrom 17to 33% 2 andva
ries according to the method used for its detection and the
criteriafor arrhythmiadefinition®. Atrial fibrillationisby far
themost common, and it sometimescoexistswith atrial flut-
ter inthesame patient °. Littleisknown about the etiology
of atria fibrillation, and stimuli, such asintraoperativeatria
ischemia, pericarditis, and excessiveadrenergic stimulation,
play animportant rolein its appearancein vulnerable pa-
tients+13, Although most of thetimethesearrhythmiasare
benign and transient, they have been associated with em-
bolic cerebral events*>8* andwithanincreaseinthelength
of hospitalization andin costs®"%°. Several pharmacological
strategiesfor preventing atrial fibrillation havebeenusedin
thepast 3 decades, beta-bl ockersbeing themost frequently
used agentsfor thisfinality. Clinical studieswith these
medi cations have shown variable results, most of which
werepositive®, However, maybeduetotheheterogeneity
of these studies and their nonuniform criteriafor cha-
racterizing the outcomes, no consistency existedinregard
tothe use of beta-blockersto prevent atrial fibrillation and
flutter at thetimeof theseclinical studiess*". Currently, ho-
wever, theuseof beta-blockersasthemedication of choice
to prevent those arrhythmiasin the postoperative period of
myocardial revascul arization surgery isaconsensus 8.

The present study aimed at assessing the effective-
nessof metoprolol inpreventing clinically detectableatrial
fibrillationandflutter after coronary artery bypassgraft sur-
gery. The postoperative routines, such asthe administra-
tion of beta-blockersand el ectrocardiographic monitoring,
usedinour serviceweremaintained, and they werereprodu-
ced accordingtoour clinical practice.

Methods

From February 1997 to October 1998, 383 patientsun-
derwent isolated coronary artery bypass graft surgery at
theHospital Sao Francisco of the SantaCasade Misericor-
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diaof Porto Alegre, inthe state of Rio Grande do Sul. The
study had been previously approved by the committee on
ethicsinresearch of that institution, and awritteninformed
consent had been signed by all potentially eligible patients
prior tothesurgical procedure.

All medicationsbeing usedinthepreoperative period,
including beta-blockers, were administered until 6 or 12
hoursprior tosurgery. Patientswith thefollowing characte-
risticswere not included in the study: a) history of bron-
chospasm; b) left ventricular g ectionfraction<35%inthe
preoperative period; c) if they had an implantable cardiac
pacemaker, chronicatrial fibrillation, history of paroxysmal
supraventricular arrhythmiasor if they wereusing amioda-
rone; d) congestive heart failure, low cardiac output (car-
diacindex <2.2L/min/m?or suggestiveclinica signs), and
dependence on inotropic agents, or the use of an intra-aor-
tic balloon in the postoperative period; €) bradyarrhyth-
mias(heart rate< 60 bpm, junctional rhythm, atrioventricular
dissociation, or second- and third-degreebl ocks). Randomi-
zation wasthen performed in the 12th postoperative hour
with the patient hemodynamically stable. Theuseof medi-
cations interfering with atrioventricular conduction or
having antiarrhythmic propertieswasnot allowed.

Of the 383 patientsoperated on, thefollowing patients
were not included in the study: 121 dueto the above-cited
reasons, 38 because the extracorporeal circulation techni-
gue was not used during their surgeries, and 24 who refu-
sed to participatein the study. The remaining 200 patients
wererandomized (fig. 1).

All randomized patients were operated on through a
sternotomy whileimplementing extracorporeal circul ation,
moderatehhemodilution (hematocrit around 25%), and mode-
rate systemic hypothermia(32°C). For myocardial protec-
tion, acardioplegic, anterograde, intermittent, isothermal
blood sol ution wasinjected into the aortic root. | nthe pos-
toperative period, potassium and magnesium serum levels
weremaintained above4 mEg/L and 2 mEg/L, respectively.

Anopen, randomized clinical analysiswascarried out
based ontheprincipleof intentiontotreat. Initially, blocks
of 100 patientswererandomly selected, and, after aprovi-

383 patients underwent
myocardial revascularization
surgery
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Fig. 1- Study design.
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siona analysis, other blocksof 100 patientswererandomly
drawn adding up to atotal of 200 patients. Two groups of
100 patientswererandomized to receivemetoprol ol or not to
receivethemedication, whichwasadmini stered either orally
or with anasogastric feeding tubeif the patient wasstill in-
tubated, from the 12th hour to the 7th postoperative day or
hospital discharge, whichever happenedfirst. Thedosages
of metoprol ol ranged from 100to 300 mg/day, wereadminis-
tered 2 or 3times, and adjusted to maintai n theheart rate bet-
ween 60 and 90 bpm. Thisadjustment was performed during
thefirst 2to 3 days, whilethe patient was still in theinten-
sivecareunit. Thenthe dosagesweremaintained unaltered
until the end of the study.

Thepresence of arrhythmiaswas assessed with conti-
nuous el ectrocardiographic monitoring in thefirst 2to 3
days, onaverage, whilethepatient remainedintheintensive
careunit. Inthissituation, the presence of sustained atrial fi-
brillationor flutter confirmed on surfaceel ectrocardiogra-
phy was considered the outcome of interest. The transient
arrhythmiasnot documented on that examination were not
included in the study. After the patient was sent to the
ward, thesearrhythmiaswere detected based onthe presen-
ceof symptomsor clinical examination, and wereal so con-
firmed on electrocardiography. Theoutcomeswereinitially
analyzed by the physician on duty at theintensive careunit
or by theresident physician at theward; later, theoutcomes
wereanalyzed by theauthor of thestudy. Ontheday of hos-
pital discharge or on the seventh postoperative day, all pa-
tients underwent el ectrocardiography to reassure the pre-
sence of sinusrhythm.

Datawere put into tableformat and analyzed withthe
EPIINFO 6.0 statistical programfor Windows, compatible
withan IBM personal computer. Thesizeof thesamplefor
the study was estimated based on a25%-incidenceof atrial
fibrillation obtainedintheliterature. M etoprol ol wasassu-
med to reducethat incidenceto 15%, and, therefore, asam-
plewith 200 patientswould berequired to reach statistical
significancefor aPvaue< 0.05 and power of 80%.

Dataare shown asmean + standard deviation. Toana
lyze the differences between the treatment and control
groups, the Student t test was used for the continuous va-
riables, thechi-squaretest for thequalitativevariables, and
the Mann-Whitney test for the variableswith an asymme-
tricdistribution.

Results

Similarity wasfound betweenthemetoprol ol and con-
trol groupsinregardtothefollowing preoperativebaseline
characteristics: mean age; percentage of patients > 70
years, malesex; systemic hypertension; old myocardial in-
farction; left ventricular gjectionfraction obtained on echo-
cardiography or cineventricul ography; and use of beta-blo-
ckers. Inaddition, inregard to theintraoperative characte-
ristics, both groupshad thefollowing similarities: timeof ex-
tracorporeal circulation, time of aortic clamping, internal
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Table | - Baseline characteristics 30% -
Variable Metoprolol Control P 25%
n=100 n=100

Preoperative period 20%
Age (years) 59+ 10 62+ 11 NS 15% O FLUTTER
> 70 years (%) 19 19 NS =7 1%
Malesex (%) 72 74 NS H FIBRILLATION
SAH (%) 59 63 NS 10% +
Previous M1 (%) 42 42 NS

Ejection fraction 5% -
>0.50 (%) 85 82 NS
0.35-0.50 (%) 15 17 NS 0%
Use of beta-blockers (%) 65 63 NS Cantrol Metoprolol

Intraoperative

ECC (min) 68 + 27 72+21 NS Fig. 2- Incidenceand typeof arrhythmiasobserved.
Ischemia duration (min) 45+ 17 46+ 14 NS
Internal thoracic artery (%) 78 71 NS
N. of revascularized vessels 371 371 NS

Results presented as mean + standard deviation or as a percentage. SAH- sys-
temic arterial hypertension; MI- myocardial infarction; ECC- extracorporeal
circulation; NS- nonsignificant.

thoracic artery implantation, and number of vesselsrevas-
cularized (tab. ).

Thegroup of patientsreceiving metoprolol had signifi-
cantly fewer arrhythmiasthanthecontrol groupdid, their res-
pectiveincidencesbeing 11%and 24% (P=0.02). Therelative
risk was0.46 (95% Cl =0.24-0.88), and thenumber necessary
totrest to avoid theoutcomewas8 patients(tab.11). Atrial fi-
brillation wasthemost frequent arrhythmiaobservedin both
groups (fig. 2), and, in 86% of the cases, these arrhythmias
weredetected between thefirst and third postoperativedays,
the maximum peak on the second day (fig.3). During the
arrhythmic episodes, themean heart rate of the patientsinthe
metoprolol group was significantly lower than that in the
control group (134 + 26 versus157 £ 26; P=0.02).

Of the 200 patients studied, 38 were 70 yearsold or
more, 19 in each group. Ten patientsin the control group
had arrhythmias, but only 2 patientsin the metoprolol
group had thosecomplications(y? Yates: P=0.01). Therela-
tiverisk was0.20 (95% CI = 0.05-0.79), and the number ne-
cessary totreat to avoid theoutcomewas 2 patients(tab.11).
On the other hand, among those patients aged lessthan 70
years, nodifferencewasobservedintheincidenceof arrhy-
thmiasbetween both groups (P=0.3).

Of the 100 patientsin the control group, those using
beta-blockers before the surgery (n=65) had more arrhy-

Tablell - Incidence of atrial fibrillation and flutter (AFF)

Variable Control Metoprolol P RR/95%Cl NNT
n=100 n=100

AFF (al) 24% 11% 0.02 0.46/(0.24-088) 8

AFF(=70y)  10/19 2/19 0.01* 0.20/(0.05-0.79) 2

(53%) (11%)

RR- relativerisk; Cl- confidence interval; NNT- number necessary to treat.
*¥2 Yates.
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Fig. 3- Moment of occurrenceof atrid fibrillationandflutter inthepostoperativeperiod.

thmiasthan thosewho did not usethem, their respectivein-
cidenceshbeing 29% and 16%, but with no significant diffe-
rence(P=0.2).

Thedosagesof metoprolol ranged from 100to 300 mg/
day, themean dosagebeing 184 + 5mg. M ost patientsrecei-
ved 150 mg/day (n=47), followed by 200 mg/day (n=40), 300
mg/day (n=10), and, finally, 100 mg/day (n=3). The 89
patientsin the metoprolol group who had no arrhythmias
received agreater dosagethan did the 11 patientswho had
that outcome(186.5+ 48.1versus159.1+ 30.2mg), but with
nosignificant difference(P=0.07).

In 8 patients, metoprol ol was suspended dueto the
presenceof thefollowing undesired symptoms: arterial hy-
potensionin 4 patients; bronchospasm and heart failurein 3
patients; and sinus bradycardiain 2. Of these 8 patients, 4
received 150 mg/day, 3received 100 mg/day, and 1 received
200 mg/day.

The most frequent complicationsobserved inthe stu-
dy weremyocardial infarctionin 8 patients, and strokein 5
patients. No embolic events attributed to the presence of
arrhythmiaswere observed. Three patientsdied during the
study, 2 of whomwereintheintervention group.

Discussion
Theincidence of atrial fibrillation and flutter in the

postoperativeperiod of myocardial revascularizationvaries
depending onthecriteriaused for qualifying arrhythmiaas
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an outcome, and on the intensity and type of monitoring
used. In the present study, the incidence of these arrhy-
thmiaswas 24% in the control group, which was slightly
greater thanthat found by Leitcheta 4, whoused basically
the sametype of monitoring. Considering that thesearrhy-
thmiasmay betransient and even fugacious, passing unno-
ticed with no clinical importance, inthisstudy, wetried to
emphasizetheval ue of the sustained or symptomatic ones,
considered as outcomes.

Atrial fibrillation and flutter were most frequently
found betweenthefirst and third postoperative days, which
isinaccordancewith reportsintheliterature®. Their less
frequent occurrenceafter apatient’sdischargefromthein-
tensivecareunit may also beattributedtothepurely clinical
method of outcome detection used in that situation.

In the present study, the use of metoprolol caused a
54% reductionintherisk of arrhythmias, adlightly greater
reduction than that reported by Janssen et al %, who also
used that medication in fixed dosages and al most the same
type of monitoring. The meta-analysesby Andrewset al ©
and Kowey et al 2® reported reductionsin therisk of arrhy-
thmiasof 74% and 51%, respectively, with theuse of beta-
blockers. It isworth emphasizing that most of these meta-
analysesincluded analyzes with more prolonged monito-
ringwith electrocardiography or Holter, and, therefore, with
agreater power to detect the outcomes.

Thelower heart rateobservedin patientsreceiving me-
toprolol as compared with that in the control group during
arrhythmicepisodesconfirmsanother beneficial effect of that
drug in the present study. Onthe other hand, no relation has
been observed between the use of greater dosages of this
beta-blocker and the prevention of arrhythmias. A previous
study with metoprolol could not demonstratethe beneficia
prophylacticeffect of thismedication against atrid fibrillation
andflutter after myocardial revascularization surgery using
variable dosagesto promote beta-blockade 2.

Unlike some studiesthat showed areduced effective-
ness of beta-blockersin the elderly *°, our study showed
that metoprol ol significantly reducedtheincidenceof atrial
fibrillation and flutter in this high-risk group. Onthe other
hand, in the group of patients aged lessthan 70 years, this
beneficial result wasnot confirmed, leading to the conclu-
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sionthat the protectiveeffect of the medication observedin
thegroup aged 70 yearsor morewasthemajor determinant
of the positivity of the study. This conclusion isimportant
because more and more elderly patients undergo cardiac
surgery, and the systematic use of beta-blockersinthisage
group may attenuatetheimpact of ageasarisk factor for the
appearance of those arrhythmias.

The discontinuation of beta-blockersin the postope-
rative period haslong been apoint of discussion, becauseit
would leave the patient more exposed to theaction of circu-
lating catecholamines, increasing therisk of arrhythmias?%.
A morerecent open study showed that themeremaintenance
of thoseagentsat the same preoperative dosagescould redu-
cetherisk of arid fibrillation by 55%%. Our study showed no
significant differencein theincidence of arrhythmiasin the
control group between the patients who discontinued the
drug and those who continued to use metoprolol after the
surgery. Maybewith agreater number of patientsandwithan
adequatestudy design, wecould assessthereal impact of the
suspension of metoprolal.

Metoprolol was discontinued in 8 patients due to the
appearanceof sideeffects, whichwereinitially attributed to
thedrug. However, rather than representing the noxious ef -
fects of metoprolol itself, this pseudo-intolerance may be
attributed to the borderline cardiovascul ar condition of cer-
tain patientsin the postoperative period.

The limitations of the present study result from the
fact that it was an open nonplacebo-controlled study, and,
therefore, subject to potential bias of assessment. Tran-
sient, or even persistent and asymptomatic, arrhythmias
may have passed unnoticed dueto thelack of continuous
monitoring, mainly after apatient’sdischargefromthein-
tensivecareunit. Metoprolol may also have masked or atte-
nuated symptomsin patientswith arrhythmias. Inthissitua-
tion, thestudy designitself considered theoutcomesof cli-
nical impact certainly prevented by thedrug.

Inconclusion, webelievethat theuse of beta-blockers
should beroutinely implemented in the postoperative pro-
tocolsof myocardial revascul arizationfor patientswith no
contraindicationtotheir use. In particular, the el derly sub-
group seemsto benefit even more duetothesignificant re-
sults obtained in this study.
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