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ABSTRACT
Objective: Acute myocardial infarction (AMI) remains a major cause of death and β-blockers are
known to reduce long-term mortality in post-AMI patients. We sought to determine whether 
patients receiving β-blockers acutely (within 72 h) following AMI had a lower mortality rate at 
6 weeks than patients receiving placebo.
Methods: We conducted a systematic review of randomized controlled clinical trials that assessed
6-week mortality and compared β-blockers with placebo in patients randomized within the first
72 hours following AMI. We searched these databases: MEDLINE (1966–2006), EMBASE
(1980–2007), Cochrane Central Register of Controlled Trials, Health Star (1966–2007), Cochrane
Database for Systematic Reviews, ACP Journal Club (1991–2007), Database of Abstracts of Reviews
of Effect (< 1st quarter 2007) and Conference Papers Index (1984–2007). Two blinded reviewers
extracted the data and rated study quality using the Jadad score and the adequacy of allocation
concealment score, which was adopted by the Cochrane group. We calculated pooled odds ratios
(ORs) using a random effect model and performed sensitivity analyses to explore the stability of
the overall treatment effect.
Results: We included 18 studies (13 were rated high-quality) with 74 643 enrolled participants and
had 5095 deaths. Compared with placebo, adding β-blockers to other interventions within 72 hours
after AMI did not result in a statistically significant reduction in 6-week mortality (OR 0.95, 95%
confidence interval [CI] 0.90–1.01). When restricted to high quality studies, the OR for 6-week
mortality reduction was 0.96 (95% CI 0.91–1.02). We found similar results including studies that
enrolled patients within 24 hours after AMI. However, a subgroup analysis that excluded high-risk
patients with Killip class III and above showed that β-blockers resulted in a significant reduction in
short-term mortality (OR 0.93, 95% CI 0.88–0.99).
Conclusion: Acute intervention with β-blockers does not result in a statistically significant short-
term survival benefit following AMI but may be beneficial for low-risk (Killip class I) patients.

RÉSUMÉ
Objectif : L’infarctus aigu du myocarde (IAM) demeure une importante cause de décès et il est re-
connu que les β-bloquants réduisent la mortalité à long terme chez les patients qui ont subi un
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Introduction

Despite therapeutic advances, acute myocardial infarction
(AMI) remains a major cause of mortality. The in-hospital
mortality in the first month after AMI is 12.3%.1 β-Blockers
have been an important component of AMI management
for more than 4 decades. Early intravenous administration
of metoprolol (within 12 h) has been shown to favourably
influence various markers of infarct size.2,3 However, early
administration of β-blockers following AMI may produce
an excess risk of cardiogenic shock and mitigate their ben-
eficial effects.

A meta-analysis of short- and long-term studies con-
ducted in 1985 combined studies with early and late 
β-blocker administration and demonstrated that β-blockers
reduced mortality in AMI.4 However, since then there
have been many major treatment advances. Although the
long-term benefit of β-blockers for post-AMI patients has
been well established,5 the short-term benefits of adding
β-blockers to current AMI therapy is unclear. There is also
persisting low use of β-blocker secondary prophylaxis 
following AMI despite proven long-term efficacy.6 A 
recent large randomized controlled trial (RCT)7 questioned

the benefit of β-blockers in the acute phase after AMI.
We conducted a systematic literature review and meta-

analysis to identify RCTs comparing β-blockers with
placebo in the acute phase (within 72 h) following AMI.
The objective of this systematic review was to assess
whether β-blockers reduce short-term (6-week) mortality
when given within 72 hours after AMI.

Methods

Search strategy
We systematically searched MEDLINE (1966–2007 via
OVID), EMBASE (1980–2007 via OVID), Cochrane 
Central Register Of Controlled Trials, Health Star
(1966–2007 via OVID), Cochrane Database for Systematic
Reviews (CDSR), ACP Journal Club (1991–2007), Database
of Abstracts of Reviews of Effect (DARE < 1st quarter
2006), and Conference Papers Index (1984–2007 via
Scholar Portal Search). We used the RCT filter and limited
our search to English language articles. The following med-
ical subject heading (MeSH) terms were included for
MEDLINE search and adapted for other databases as
needed: “myocardial infarction,” “coronary artery disease,”

IAM. Nous avons cherché à déterminer si les patients qui ont reçu des b-bloquants en période de
soins intensifs (dans les 72 heures) après un IAM ont présenté un taux de mortalité à 6 semaines
moins élevé que les patients qui ont pris un placebo.
Méthodes : Nous avons effectué une critique systématique d’études cliniques contrôlées ran-
domisées au cours desquelles on avait évalué la mortalité à six semaines et comparé les β-bloquants
au placebo chez des patients choisis au hasard dans les 72 heures suivant un IAM. Nous fait des
recherches dans les bases de données suivantes : MEDLINE (1966–2006), EMBASE (1980–2007),
Cochrane Central Register of Controlled Trials, Health Star (1966–2007), Cochrane Database for
Systematic Reviews, ACP Journal Club (1991–2007), Database of Abstracts of Reviews of Effect 
(< 1er trimestre 2007) et Conference Papers Index (1984–2007). Deux examinateurs travaillant à
l’insu ont extrait les données et évalué la qualité des études au moyen du score de Jadad et du
score relatif à la suffisance de la dissimulation de l’affectation des ressources, que le groupe
Cochrane a adopté. Nous avons calculé des coefficients de probabilité (CP) regroupés au moyen
d’un modèle à effet aléatoire et nous avons procédé à des analyses de sensibilité afin d’explorer la
stabilité de l’effet global du traitement.
Résultats : Nous avons retenu 18 études (dont 13 cotées de grande qualité) portant sur 74 643
participants et au cours desquelles on a enregistré 5095 décès. Comparativement au placebo, l’a-
jout de β-bloquants à d’autres interventions dans les 72 heures après l’IAM n’a pas réduit de
façon statistiquement significative la mortalité à six semaines (CP 0,95, intervalle de confiance [IC]
à 95 %, 0,90–1,01). Lorsqu’on limite l’analyse aux études de grande qualité, le CP pour la réduc-
tion de la mortalité à six semaines atteint 0,96 (IC à 95 %, 0,91–1,02). Nous avons constaté des ré-
sultats semblables après avoir inclus des études auxquelles on avait inscrit les patients dans les 
24 heures suivant l’IAM. Une analyse de sous-groupes excluant les patients à risque élevé de
classe III de Killip et plus a toutefois révélé que les β-bloquants entraînaient une réduction impor-
tante de la mortalité à court terme (CP 0,93, IC à 95 %, 0,88–0,99).
Conclusion : L’intervention intensive au moyen de β-bloquants ne produit pas davantage de résul-
tats statistiquement significatifs pour la survie à court terme à la suite d’un IAM, mais elle peut
être bénéfique chez les patients à faible risque (classe I de Killip).
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“heart attack,” “Adrenergic beta-Antagonists,” “beta block-
ers” and specific trade and generic names for β-blockers
(i.e., acebutolol, alprenolol, atenolol, betaxolol, bisoprolol,
bupranolol, butoxamine, carteolol, celiprolol, dihydroal-
prenolol, labetalol, levobunolol, metoprolol, nadolol, ox-
prenolol, pindolol, practolol, propranolol, sotalol and timo-
lol). The following text words were included with
truncation where appropriate: “blockader,” “blocker,” “ant-
agonist,” “myocardial infarct,” “arrhythmia” and “Clinical
trial.” In addition to searching the databases, the reference
lists of all included studies and reviews were hand
searched. Pharmaceutical companies that manufacture β-
blockers were contacted for possible unpublished trials. In
addition, 2 experts (cardiologists) were contacted to deter-
mine if they were aware of any potentially missed studies.

Inclusion and exclusion criteria
We included RCTs that randomized AMI patients within
72 hours of symptom onset to either a β-blocker (via an
intravenous or oral route, or both) or a control group. The
control group received either a placebo or no additional
treatment over routine care. Studies must have included
mortality at 6 weeks following AMI as a primary or sec-
ondary outcome. We included studies with patients from
emergency departments, coronary care units or other inpa-
tient settings. Studies using a crossover design and studies
without a control group were excluded.

Study selection
Studies were selected for inclusion by 2 reviewers (A.R.
and M.S.) who independently screened citations and ab-
stracts using the specific inclusion and exclusion criteria
mentioned above. Full text articles were then reviewed for
inclusion. Disagreements regarding study selection were
resolved by consensus.

Data extraction
Data were abstracted from the selected articles into 
a Microsoft Access database (Microsoft Corporation,
Redmond, Washington) using a standardized and piloted
form. Abstracted variables included study characteristics
such as study population, setting, design, intervention, out-
comes, follow-up period, dropouts and methodological
quality assessment. The primary outcome was mortality
during the 6 weeks after AMI.

Assessment of methodological quality
Two reviewers (A.R. and M.T.) independently assessed
each included trial and summarized the quality of each trial
using the Jadad score.8 This score rates the methodological

quality of the included trials based on the following items:
1) randomization of participants; 2) blinding of patients,
caregivers and those assessing outcome; and 3) full descrip-
tion of withdrawals and dropouts, yielding a score with a
range from 0 to 5 points. In addition, allocation conceal-
ment was assessed using an approach adapted by the
Cochrane group and was scored as A (adequate), B (un-
clearly concealed trials) or C (inadequate). Studies were
considered high-quality if they scored 2 on the Jadad score
and had adequate allocation concealment (A), or if they
scored 3 or more on the Jadad score with an allocation con-
cealment score of at least B. Discrepancies were resolved
by consensus with a third reviewer available if needed.

Statistical analysis
We calculated the odds ratio (OR) for the primary outcome
using RevMan Analyses statistical software version 4.2.5

Citations identified, 
n = 559 

Excluded, n = 515
•  Duplicate, n = 188 
•  Not MI, n = 144 
•  Not β-blocker, n = 52 
•  Not randomized, n = 61 
•  Commentary, n = 37 
•  Data analysis, n = 10 
•  Lab studies, n = 10 
•  Prevention trials, n = 7 
•  Others, n = 6 

Articles retrieved,  
n = 44 

Excluded, n = 26
•  Started treatment after 
 72 h, n = 4 
•  Not RCTs, n = 2 
•  Duplicate, n = 6 
•  Comparing β-blocker 
 with another treatment, 
 n = 2 
•  No mortality measures,  
 n = 2 
•  Not English, n = 3 

RCTs included, n = 18 
High-quality score, n = 13 

Fig. 1. Flow diagram of selection process to obtain articles
chosen for meta-analysis. MI = myocardial infarction; RCT =
randomized controlled trial.
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(The Cochrane Collaboration, Oxford, England). A p value
of < 0.05 was considered statistically significant. To ex-
plore the stability of the overall treatment effect, we esti-
mated the OR for mortality both including and excluding
the low-quality trials. In addition, we compared trials that
reported allocation concealment with trials without alloca-
tion concealment. We performed a sensitivity analysis to
explore the effects of including only studies that enrolled
patients within 24 hours of AMI. We used a random effect
model to account for the variability among the trials. Stud-
ies were assessed for heterogeneity by examining study
characteristics such as population, settings, intervention
given, length of follow-up and outcome assessment. We
used the χ2 test to detect statistical heterogeneity between
studies. In this setting, a p value of < 0.10 suggests signifi-
cant heterogeneity. The I2 statistic was used to quantify
statistical heterogeneity across studies. An I2 value greater
than 50% indicates substantial heterogeneity. A funnel plot
was constructed to assess for evidence of publication bias.

Results

Study selection
Our search identified 559 original citations. Eighteen stud-
ies met our inclusion criteria, of which 13 studies7,9–20 were

classified as high-quality (Fig. 1). Most of the citations
were identified in more than 2 of the databases. The re-
viewers agreed on citation selection 90% of the time. They
reached agreement on the other 10% by consensus.

Study description
The characteristics of included studies are displayed in
Table 1. The sample sizes ranged from 94 to 45 852, with a
median of 450 patients. Three trials enrolled 92.4% of the
patients,7,9,10 with a recent large study7 enrolling 62.0% of
the patients. Four trials were parallel group factorial de-
sign7,11,12,21 with placebo as a control. Sixteen trials reported
baseline patient characteristics, the majority of which were
well balanced. Men formed the majority of the included pa-
tients (77.0%). All the trials except 37,9,13 excluded patients
with congestive heart failure. All trials excluded patients
with hypotension, cardiogenic shock and severe bradycar-
dia. Fourteen trials enrolled patients within 24 hours of the
onset of myocardial infarction. Mortality was the primary
outcome in 14 trials and a secondary outcome in the 4 re-
maining trials. Data available for analysis were reported in
all 18 trials. All except one13 reported short-term mortality.
One low-quality study14 had 13% withdrawals, which were
not accounted for in the mortality assessment. This study
contributed only 0.3% of the included patients.
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Table 1. Study characteristics and quality assessment of included studies 

Trial and year Intervention 

Entry 
window, 

h 

Treatment 
duration, 

d* 

Outcome 
measured,† 

wk* 
Jadad 
score‡ 

Allocation 
concealment§ 

Balcon et al, 20 1966 Propranolol 24 28 In hospital 4 B 

Clausen et al,22 1966 Propronolol 24 14 2 1 B 

Propanolol in MI,14 1966 Propranolol 48 28 4 4 B 

Norris et al,15 1968 Propranolol 72 21 3 4 A 

Evemy and Pentecost,23 1978 Practorol 24 48 h 4 1 A 

Andersen et al,16 1979 Alprenolol 24 1 yr 4 4 B 

Wilcox et al,17 1980 Oxprenolol 24 42 6 4 B 

Wilcox et al,11 1980 Propranolol 24 1 yr 6 4 A 

Hjalmarson et al,12 1983 Metoprolol 48 3 mo 6 4 B 

Yusuf et al,18 1983 Atenolol 12 10 10 d 1 A 

Norris et al,19 1984 Propranolol 4 27 h In hospital 3 A 

MIAMI group,9 1985 Metoprolol 24 15 In hospital 5 A 

Salathia et al,24 1985 Metoprolol 6 1 yr In hospital 1 B 

ISIS-1,10 1986 Atenolol 12 7 1 3 A 

ICSG,25 1986 Timolol 4 In hospital In hospital 3 B 

Roberts et al, TIMI-IIB,21 1991 Metoprolol 24 1 yr 5 d 2 B 

Basu et al, SUMIT,13 1997 Carvidelol 24 6 mo 6 mo 5 B 

Chen et al, COMMIT,7 2005 Metoprolol 24 In hospital, 
4 wk 

In hospital, 
4 wk 

3 A 

MI = myocardial infarction. 
*Unless otherwise indicated. 
†Mortality was the outcome measured. 
‡Jadad score: measures of study design and reporting quality (0 being weakest and 5 being strongest). 
§Allocation concealment: A (adequate), B (unclearly concealed trials) or C (inadequate). 

https://doi.org/10.1017/S1481803500010137 Published online by Cambridge University Press

https://doi.org/10.1017/S1481803500010137


Do β-blockers reduce short-term mortality following AMI?

May • mai 2008; 10 (3) CJEM • JCMU 219

Statistical heterogeneity between studies was negligible as
indicated by very low I2 values for the studies included in the
main analysis (0%; Fig. 2) and for those included in the sensi-
tivity analyses (0%–11.1%; Fig. 3, Fig. 4 and Fig. 5). The
funnel plot showed no clear pattern of publication bias (Fig. 6).

Evidence synthesis
The OR for mortality at 6 weeks for β-blockers, compared
with controls, was 0.95 (95% confidence interval [CI]
0.90–1.01; Fig. 2). Although the point estimates indicated
benefit from β-blockers, they were not statistically significant.

The subgroup of high-quality studies had an OR for 6-
week mortality of 0.96 (95% CI 0.91–1.02; Fig. 3). The
OR for the adequately concealed studies was 0.94 (95% CI
0.86–1.02; Fig. 4). Neither of these subgroup results were
statistically significant.

The ClOpidogrel and Metoprolol in Myocardial Infarction

Trial (COMMIT), the largest trial in this review, was the
only one that included Killip class III patients. When we
performed a sensitivity analysis that excluded the Killip
class III patients from this trial, the estimated OR for 
6-week mortality in the β-blocker group, compared with
the control group, was 0.93 (95% CI 0.88–0.99; Fig. 5).

Discussion

β-Blockers have been used in the treatment of myocardial
infarction for more than 4 decades. Several clinical trials
have demonstrated their beneficial effect on long-term sur-
vival following AMI. Results from a meta-analysis by
Freemantle and colleagues5 of trials that studied the β-
blockade after AMI and showed a 23% reduction in long-
term mortality using β-blocker therapy. However, it failed
to show a statistically significant reduction in short-term

β-blocker Control 
Trial Events/patients Events/patients OR (random) 95% CI Weight, % 
Balcon20 13/56 14/58 0.44 
Clausen22 16/53 19/57 0.51 
Propranolol in MI14 15/114 12/111 0.50 
Norris15 31/226 24/228 1.02 
Andersen16 39/140 36/142 1.17 
Evemy23 7/46 4/48 0.19 
Wilcox17 10/132 15/129 0.47 
Wilcox11 14/157 10/158 0.46 
Hjalmarson12 40/699 62/697 1.93 
Yusuf18 36/244 44/233 1.41 
Norris19 15/364 14/371 0.59 
MIAMI9 123/2877 142/2901 5.37 
Salathia24 25/416 20/384 0.90 
ICSG25 3/73 4/71 0.14 
ISIS-110 313/8037 365/7990 13.79 
Roberts, TIMI-IIB21 17/720 17/714 0.71 
Basu, SUMIT13 2/75 3/71 0.10 
Chen, COMMIT7 1774/22 929 1797/22 923 70.31 
Subtotal (95% CI) 37 357 37 286 

 

100.00 

100.00 

0.1 0.2 0.5 1 2 5 10 
Favours treatment Favours control 

Total events: 2493 (treatment) 2602 (control)
Test for heterogeneity: χ2

17 = 15.29, p = 0.57, I2 = 0% 
Test for overall effect: Z = 1.62, p = 0.10 

Fig. 2. Meta-analysis of effects of β-blockers on death during the first 6 weeks after myocardial 
infarction (MI) in 18 randomized trials. Odds ratios (ORs) in each (squares with area proportional to
number of events) comparing outcome in patients allocated to a β-blocker group with that in 
patients allocated to a control group, along with 95% confidence intervals (CIs) (horizontal line).
Overall OR and 95% CI are plotted  by diamond, with the value and significance given alongside.
Squares and diamonds are all to the left of the vertical line, indicating a benefit with β-blockers, but
this benefit is significant (p <<  0·05) only if the horizontal line (p <<  0·05) or diamond (p <<  0·05) does
not overlap the vertical line. Basu12 reported the 6-month mortality.
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mortality. In contrast to Freemantle and coworkers’ review,
which enrolled patients at any stage of their AMI, we in-
cluded only trials that enrolled patients within 72 hours of
the onset of AMI symptoms.

Our results provide no evidence that routine use of 
β-blockers started within 72 hours of symptoms reduces 
6-week mortality in patients with AMI. This does not support
the current recommendations of the routine use of β-blockers
in the acute phase of post–myocardial infarction. A possible
explanation for our findings is that the myocardium might be

stunned in the period immediately after AMI, resulting in a
low-ejection fraction, which usually improves in the long
term. Therefore, β-blockers, which are negative inotropes,
might worsen myocardial contractility in the acute phase.
This effect would mitigate the benefits of decreased oxygen
consumption and anti-arrhythmic properties. Our subgroup
analysis excluding patients with Killip class III showed a
statistically significant 0.4% absolute risk reduction of death
in 6 weeks (number needed to treat = 250). This small poten-
tial benefit might be owing to the strict exclusion of patients

β-blocker Control 
Trial Events/patients Events/patients OR (random) 95% CI Weight, % 
Balcon20 13/56 14/58 0.46 
Propranolol in MI14 15/100 12/95 0.51 
Norris15 39/140 36/142 1.22 
Andersen16 39/140 36/142 1.22 
Wilcox17 10/132 15/129 0.48 
Wilcox11 14/157 10/158 0.48 
Hjalmarson12 40/698 44/697 1.75 
Norris19 15/364 14/371 0.62 
MIAMI9 123/2877 142/2901 5.59 
ICSG25 3/73 4/71 0.14 
ISIS-110 313/8037 365/7990 14.33 
Basu, SUMIT13 2/75 3/71 0.10 
Chen, COMMIT7 1774/22 929 1797/22 923 

 

73.10 

0.2 0.5 1 2 5 10 
Favours treatment Favours control 
0.1 

Total (95% CI)          35 778                   35 748
Total events: 2400 (treatment) 2492 (control) 
Test for heterogeneity: χ2

12 = 7.39, p = 0.83, I2 = 0% 
Test for overall effect: Z = 1.38, p = 0.17 

100.00 

Fig. 3. Meta-analysis of effects of β-blockers on death during the first 6-week period after myocar-
dial infarction (MI) in 13 randomized trials, including high-quality score trials only. CI = confidence
interval; OR = odds ratio.

β-blocker Control 
Trial Events/patients Events/patients OR (random) 95% CI Weight, % 
Norris15 31/226 24/228 2.19 
Evemy22 7/46 4/48 0.42 
Wilcox17 10/132 15/129 1.01 
Yusuf18 36/224 44/233 2.97 
Norris19 15/364 14/371 1.28 
MIAMI9 123/2877 142/2901 10.49 
ISIS-110 313/8037 365/7990 22.92 
Chen, COMMIT7 1774/22 929 1797/22 923 

 

59.74 

0.2 0.5 1 2 5 10 
Favours treatment Favours control 
0.1 

Total (95% CI)          34 835                   34 823
Total events: 2309 (treatment) 2405 (control) 
Test for heterogeneity: χ2

7 = 7.87, p = 0.34, I2 = 11.1% 
Test for overall effect: Z = 1.42, p = 0.16 

100.00 

Fig. 4. Meta-analysis of effects of β-blockers on death during the first 6-week period after myocar-
dial infarction in 8 randomized trials, including trials with adequate concealment only. CI = confi-
dence interval; OR = odds ratio.
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β-blocker Control 
Trial Events/patients Events/patients OR (random) 95% CI Weight, % 
Balcon20 13/56 14/58 0.47 
Clausen22 16/53 19/57 0.55 
Propranolol in MI14 15/114 12/111 0.54 
Norris15 31/226 24/228 1.10 
Andersen16 39/140 36/142 1.27 
Evemy23 7/46 4/48 0.21 
Wilcox17 10/132 15/129 0.50 
Wilcox11 14/157 10/158 0.50 
Hjalmarson12 40/698 62/697 2.08 
Yusuf18 36/244 44/233 1.52 
Norris19 15/364 14/371 0.64 
MIAMI9 123/2877 142/2901 5.80 
Salathia24 25/416 20/384 0.97 
ICSG25 3/73 4/71 0.15 
ISIS-110 313/8037 365/7990 14.88 
Roberts, TIMI-IIB21 17/720 17/714 0.76 
Basu, SUMIT13 2/75 3/71 0.11 
Chen, COMMIT7 1561/21 949 1621/21 859 67.96 
Subtotal (95% CI) 36 277  36 222 

 

100.00 

100.00 

0.1 0.2 0.5 1 2 5 10 
Favours treatment Favours control 

Total events: 2280 (treatment) 2426 (control)
Test for heterogeneity: χ2

17 = 13.98, p = 0.67, I2 = 0% 
Test for overall effect: Z = 2.23, p = 0.03 

Fig. 5.  Meta-analysis of effects of β-blockers on death during the first 6-week period after myocar-
dial infarction (MI) in 18 randomized trials, excluding patients with Killip class III congestive heart
failure from the COMMIT trial. CI = confidence interval; OR = odds ratio.

1 2 5 10 0.5 0.2 0.1 

0.8 

0.6 

0.4 

0.2 

0.0 

Odds ratio 

SE
 lo

g
 (

O
R

) 

Fig. 6. Funnel plot of β-blocker recipients, compared with control subjects, with pseudo 95% confi-
dence limits. Symmetric distribution of the randomized controlled trials around the vertical line sug-
gests a smaller chance of publication bias. OR = odds ratio; SE = standard error.

https://doi.org/10.1017/S1481803500010137 Published online by Cambridge University Press

https://doi.org/10.1017/S1481803500010137


with signs of congestive heart failure or lower blood pres-
sure from most trials of β-blockers in the period following
AMI and therefore may not apply to the general population
of post-AMI patients.

Our review has a number of strengths. The trials we
included shared similar patient populations, entry win-
dows, outcomes and intervention characteristics. Most
studies were of high-quality and they all reported 
6-week mortality, even when the follow-up period was
longer than 6 weeks. We minimized the likelihood of
bias by developing a detailed protocol before commenc-
ing this study, by performing an exhaustive search for
both published and unpublished studies and by using
explicit methodology for study selection, data extraction
and data analysis.

We used systematic and explicit inclusion and exclusion
criteria for selecting studies for this review. Potential stud-
ies were assessed systematically and rated according to
quality. We found negligible statistical heterogeneity be-
tween studies included in our review and the funnel plot
showed no clear pattern of publication bias (Fig. 6). Our
review included a large number of patients (74 643) and,
consequently, the present meta-analysis has excellent sta-
tistical power to reliably detect clinically worthwhile dif-
ferences between β-blockers and a control group. A fixed
effect model (not presented) did not change either the point
estimate or the CIs.

As with any systematic review, there exists the possibil-
ity of publication bias. We attempted to minimize this bias
with our comprehensive search strategy. However, we lim-
ited our search to studies published in English owing to 
resource and time constraints. We did not look at other ad-
verse outcomes or benefits from using β-blockers, so the
result cannot be extrapolated to other outcomes. Including
the high-risk patients from the COMMIT trial may have
biased our results. However, to remove the effect of this
limitation we calculated separate pooled estimates for the
lower-risk groups (Killip class I and class II). This resulted
in a small change in the pooled ORs from 0.95 to 0.93,
supporting the choice of most trials to exclude high-risk
patients. In order to increase the external validity of our 
results, we included Killip class II subjects as was done in
the Metoprolol in Acute Myocardial Infarction (MIAMI)
and COMMIT trials. We did not explore whether different
β-blockers or different routes of administration might in-
fluence the outcome. The 1 study in our review that looked
at carvedilol had a very low mortality rate (3.2%, com-
pared with 6.8% for all other studies).13 In addition to be-
ing a β-blocker, carvedilol is a vasodilator, making it po-
tentially beneficial for patients with congestive heart

failure. Despite this discrepancy, we believe that including
this trial did not bias our results as it had a very low-
weighted OR (0.1).

Conclusion

This meta-analysis suggests that β-blockers do not provide
any short-term survival advantage when given in the first
72 hours after AMI. Future research is needed to explore
the optimal time to start β-blockers following AMI. More
research is also needed to explore the optimal route of 
β-blocker administration and which β-blocker gives the
most benefit after AMI.
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