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RE: Implementation of Perioperative Cardiac Risk Reduction Therapy (PCRRT) Using Beta Blockers and Clonidine (BBAC).
Approximately 100,000 of the 400,000 patients per year in the United States who undergo cardiac surgery and 1.5 million of the 30 million who undergo non-cardiac surgery suffer perioperative cardiovascular morbidity resulting in 50,000 myocardial infarctions and 20,000 deaths a year at a cost exceeding $20 billion annually.1,2  Perioperative Cardiac Risk Reduction Therapy (PCRRT) using prophylactic beta-blockade administered perioperatively reduces the incidence of perioperative cardiac death between 50% and 90% in patients at risk who undergo non-cardiac surgery.3,4 PCRRT with clonidine, an alpha-2 agonist, reduces the incidence of postoperative mortality death 50% in patients who undergo non-cardiac surgery.5

In 1996, the American Heart Association and the American College of Cardiology published medical guidelines6 and in 20037 they revised them, recommending the perioperative administration of beta-blockers to patients who required them in the recent past to control symptoms of angina or patients with symptomatic arrhythmias or hypertension, as well as to  patients at high cardiac risk owing to the finding of ischemia on preoperative testing or who are undergoing vascular surgery. They also recommend that beta blockers be administered to patients with untreated hypertension, known coronary disease, or major risk factors for coronary disease (Class IIa). Alpha-2 agonist therapy is recommended for the same population as a Class IIb recommendation. 

What is the justification for these recommendations by the American College of Cardiology?  The initial efforts at reducing cardiac risk consisted of risk stratification.8  However, risk stratification merely identifies fixed risk factors (coronary artery disease, peripheral vascular disease, age, diabetes, smoking, hypercholesterolemia, hypertension) it does not actually reduce risk. In 1990, Mangano et. al. identified risk factors common to the risk stratification studies but also identified the additional risk factor of perioperative myocardial ischemia, a risk factor that could be modified.1  Many authors tried to identify perioperative tests that could predict perioperative morbidity, but no preoperative test has been proven successful at 
2predicting morbidity and mortality.9,10 Moreover, even if a preoperative test were able to predict perioperative morbidity, what could be done to lower that risk? Any therapy designed to reduce cardiac risk must reduce total risk and it is difficult to add the risk of a  procedure (CABG or PCI) to a second procedure (non-cardiac surgery) and get a lower total risk. The CARP trial definitively demonstrated that coronary-artery revascularization before elective vascular surgery does not significantly alter short or long-term outcome. 11  On the basis of these data, the strategy of coronary-artery revascularization before elective vascular surgery among patients with stable cardiac symptoms cannot be recommended. 11  Percutaneous coronary angioplasty with intracoronary stents (PCI) prior to elective surgery has been associated with a 20% operative mortality.12  The MAS-II trial, a randomized trial comparing CABG, PCI, and medical therapy, showed a survival advantage to medical therapy at one year.13 

Given the failure of standard cardiac risk stratification followed by coronary revascularization to reduce operative risk, a number of clinical trials of medical therapy have been completed.3,14-22 This extensive search for a medical therapy to reduce perioperative myocardial ischemia and cardiac death identified two generic therapies which reduce the risk of perioperative cardiac morbidity and mortality (beta blockers3,18,19,23 and clonidine24). Prophylactic beta blocker therapy reduces perioperative mortality 50 to 90%.3,18,19,23 Prophylactic clonidine therapy reduces 30 day mortality 7 fold.24 The cost per life saved is between $3 and $600 depending on PO or IV therapy. The American Heart Association and American College of Cardiology recognized the profound importance of prophylactic perioperative beta blocker therapy and made it a level I indication in 1996 for patients with known coronary artery disease or known vascular disease (higher risk).


There has been some discussion of how to treat patients at lower risk (those with two risk factors). In the  VA studies3,14,24, treating patients with two risk factors reduced total operative mortality and improved long term survival.  Other authors agree that higher risk patients should definitely be on beta blockers but are less certain of the benefits in lower risk patients.25-27  London et. al. concluded that evidence for the efficacy of perioperative beta blockers is strong and the established clinical guidelines of the ACC/AHA should be used to guide the institution and maintenance of perioperative beta blocker therapy in patients at risk.27

Despite the proven effects of PCRRT for the reduction of perioperative mortality, the low cost per life saved and the adoption by the ACC and AHA in 1996 and the reissue in 20036,7 of perioperative perioperative cardiac risk reduction therapy using beta blockers or clonidine (PCRRT), changing physician practice is slow.  In a recent survey 90% of anesthesiologists had heard of perioperative beta blockade (PCRRT) and 40% were using it. 28-30 Unfortunately, PCRRT therapy has not been adopted universally for a number of reasons including lack of education about the therapy, lack of knowledge about contraindications to beta-blockade, lack of understanding about how to implement an effective PCRRT program29,30, anesthesiologist hesitation about prescribing an oral medication31, lack of feedback about the benefits of adopting PCRRT, and lack of feedback of the risks of not adopting the PCRRT program. Anesthesiologists started preoperative beta-blockers infrequently even in patients without contraindications.31,32  Moreover a significant fraction (30%) of high risk patients with clear
indications for perioperative beta blockade, who are admitted on beta blockers, have them 
discontinued.32 These findings suggest that educating anesthesiologists about the perioperative use of beta-blockade may increase the use of this therapy proven to reduce perioperative mortality.29,31 

In international studies, 90% of anesthesiologists were aware of peri-operative beta-blockade, unfortunately specific protocols were available in only 10% of institutions.28-30  To obtain a worldwide 90% familiarity with and 40% using the therapy in less than a decade is phenomenal success for a therapy without any corporate support.29 This accomplishment has been through academic detailing, national and international lectures, publications, adoption of therapy as a standard of care by the ACC and AHA, and web based education (www.betablockerprotocol.com). Despite this world wide recognition of the therapy, it is not utilized in all patients at risk.  Epidemiologic analysis of one hospital’s experience with perioperative care demonstrated that ninety-seven percent (97%) of the patients who developed postoperative MI could have been identified as being at increased risk for cardiac complications, and eighty-one percent (81%) appeared to be ideal perioperative beta-blocker candidates.33 Treatment with a beta-blocker before infarction was associated with an odds ratio of in-hospital mortality of 0.19 (95% confidence interval, 0.04-0.87) (81% reduction in the risk of death).33,34 A large percentage of the postoperative MI’s could be prevented if a beta-blocker had been administered to all ideal candidates around the time of surgery. Use of beta-blockers before infarction reduces overall mortality, even among patients who go on to develop this complication.33 Recently we demonstrated in a prospective randomized clinical trial that PCRRT with clonidine, an alpha-2 agonist also reduces 30 day and two year mortality.24 This trial provides a second line agent for patients who have a specific contraindication to beta blockers.  

The reductions in mortality with PCRRT can be most dramatic when there is a protocol in place to guide PCRRT.35  In 1998, at the VAMC San Francisco we instituted a Perioperative Cardiac Risk Reduction Therapy (PCRRT) program in patients undergoing non-cardiac surgery. In reviewing our NSQIP data for the years since instituting that policy, we have been a statistically significantly low outlier for 30-day mortality for major non-cardiac surgery for five or the last six  years. Prior to the PCRRT program our five year average O/E ratio was 1.0.  It has been clearly demonstrated in prospective randomized clinical trials that PCRRT reduces operative4,24 and long term mortality3,19,24.  Adoption of the clinical use of perioperative PCRRT with beta blockers at the VAMC San Francisco has cut our observed to expected operative mortality.36  


The American College of Cardiology and the American Heart Association have stated that perioperative beta blocker therapy for patients with elevated risk is a level 1 indication. The consensus of medical experts25-27 suggest that perioperative beta blockers reduce operative mortality. The prospective, randomized, clinical trials and the epidemiologic analysis support the use of perioperative beta blockers. Use of perioperative beta blockade at the San Francisco VA is associated with a reduction in surgical mortality. It is time to implement a program at your hospital for perioperative beta blockade protocols which combined with education, computerized analysis of compliance rates, feedback of compliance rates and associated mortality rates, and
computerized reminders in medical record systems can reduce surgical mortality and reduce patient care costs.
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