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2—Year Outcome
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Figure 2. Event-free Survival in the Two Years after Noncardiac
Surgery among 192 Patients in the Atenolol and Placebo
Groups Who Survived to Hospital Discharge.
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METHODS

Follow-up and Outcome Measures

Of the 200 patients enrolled, 194 were discharged after surgery
and 6 died during hospitalization.

—> 2 =

$2 $ *-334566.1-7-6 +,



Multivariable correlates associat-
ed with survival at two vears (shown in Table 2) were
atenolol therapv,

(hazard
ratio for death, 0.25; P=0.03).

TABLE 2. PREDICTORS OF DEATH AMONG PATIENTS UNDERGOING
NONCARDIAC SURGERY.

PREDICTOR Hazarp RaTiO (95% CI) P VALUE

Univariable models

Atenolol (0.2—0.9)

Diabetes mellitus 3.1 (1.4-6.8) 0.01
Oral hypoglycemic treatment 26(1.1-6.2) 0.03
Insulin treatment 2.6 (1.0-6.9) 0.05

Ischemia on Holter monitoring on 2.3 (1.0-5.3) 0.04

postoperative days 0-2

Multivariable models

Diabetes mellitus 28 (1.4-6.2) 0.01

Atenolol 0.5 (0.2-1.1) 0.06
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UseE OF CARDIOVASCULAR MEDICATIONS BEFORE SURGERY

STupy PERIOD BeTA-BLOCKERS ACE INHIBITORS
P P
ATENOLOL PLACEBO VALUE ATENOLOL PLACERO  VALUE
% of patients % of patients
Before 194 8.2(1 0.02 23.7 8.2 0.003

admission
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UsE OF CARDIOVASCULAR MEDICATIONS AFTER SURGERY

STupy PERIOD BeTA-BLOCKERS ACE INHIBITORS
P P
ATENOLOL PLACEBO VALUE ATENOLOL PLACERO  VALUE
% of patients % of patients
At hospital 14.0 7.1 0.12 20.4 6.1 0.003
discharge
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EFFECT OF BISOPROLOL ON MORBIDITY AND MORTALITY IN PATIENTS UNDERGOING VASCULAR SURGERY

THE EFFECT OF BISOPROLOL ON PERIOPERATIVE MORTALITY
AND MYOCARDIAL INFARCTION IN HIGH-RISK PATIENTS
UNDERGOING VASCULAR SURGERY
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Percentage of Patients

No. AT Risk
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Bisoprolol
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Poldermans D, et al. N Engl J Med 1999;341:1789-94
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Statistical Analysis

.... We calculated
that the inclusion of 266 patients would allow us to detect a re-
duction 1n the incidence of the primary end point from 30 per-
cent to 15 percent with an alpha level of 0.05 and a statistical
power of 0.80.

.... the protocol specified that the trial would be
stopped if there was a significant difference in the rate of the pri-
mary end point between the bisoprolol group and the control

group (P=0.001).

Poldermans D, et al. NEJM 1999:341:1789-94
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SOUNDING BOARD

Data Safety and Monitoring Boards
Arthur S. Slutsky, M.D., and James V. Lavery, Ph.D.

N Engl J Med 2004;350:1143-7

... the results of clinical trials that are stopped
early are likely to exaggerate the magnitude of a
treatment effect.

... fixed rules based simply on rigid
predefined statistical boundaries should never be
used to stop a trial.
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POISE Study Group. Lancet 2008;371:1839-47




POISE Study Group. Lancet 2008;371:1839-47




Devereaux PJ. Clev Clin J Med 2009;76 (Suppl 4): S84-92
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Cochrane Database Syst Rev 2014;9:CD004476
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Study Population, n

Publications design (BB vs. Non-BB)
PC 2,126
(757/1,369)
RC 335,922

(119,632/216,290)

PC 1,801
(675/1,126)
RC 646
(238/408)
RC 24,037

(8,826/15,211)

RC 1,654
(827/827)
RC 28,263

(11,681/16,582)

RC 75,610
(37,805/37,805)

PC, prospective cohort; RC, retrospective cohort.

Wan Y-D, et al. Int J Cardiol 2014;176:605-10
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Association Between Metoprolol or Atenolol

and Perioperative Mortality (n=31,859)

London MJ et al. JAMA 2013;309:1704-13




Association Between Perioperative Beta-Blocker Exposure

and Perioperative Stroke (n=30,310)

London MJ et al. JAMA 2013:309:1704-13
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Rau T et al. Clin Pharmacol Ther 2009; 85:269-72




PM = poor metabolizer

Rau T et al. Clin Pharmacol Ther 2009:85:269-72
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3,/3,-Adrenoceptor

Selectivity Ratios

Metoprolol 2.3
Atenolol 4.7
Bisoprolol 13.5
Esmolol 34.0

Baker JG. Br J Pharmacol 2005;144:317-22
Jahn P et al. Arzneimittelforschung 1995;45:536-41
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El Beheiry MH et al. J Appl Physiol 2011;1125-33
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Metoprolol
Atenolol
Bisoprolol

g/dL

Modified after Ashes C et al. Anesthesiology 2013;119:777-87







Odds Ratios For Outcomes Associated With Bleeding and Bet a-Blocker Use
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MODS, multiorgan dysfunction syndrome. POMN, postoperative myocardial necrosis

Le Manach Y et al. Anesthesiology 2012;117:1203-11
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30-Day Mortality Propensity Model

London MJ et al. JAMA 2013;309:1704-13




30-Day Cardiac Morbidity Propensity Model

London MJ et al. JAMA 2013;309:1704-13




MACE, major adverse cardiovascular events (acute MI, cardiovascular death, nonfatal ischaemic stroke)

Andersson C, et al. JAMA Int Med 2014:174:336-44










Kristensen SD, et al. Eur Heart J 2014:35:2383—-2431




Classes of Recommendations

Kristensen SD, et al. Eur Heart J 2014:;35:2383-2431




Levels of Evidence

Kristensen SD, et al. Eur Heart J 2014;35:2383-2431
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JACC 2014;64:e77-137
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