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Class I evidence
Currently on b-blocker therapy
Commence b-blocker therapy in patients undergoing vascular surgery

Class IIa evidence
Commence b-blocker therapy if: known coronary artery disease, or risk 
factors for coronary artery disease

ACC/AHA Guidelines
Perioperative cardiovascular evaluation for 
noncardiac surgery

Eagle K, et al.  Anesth Analg 2002 (updated 2005, 2007)



Perioperative Beta-blockersMangano – NEJM 1996
N=200, high-risk, major surgery, atenolol

– → reduced mortality at 2 years: 10% vs. 21%, P=0.019
– But:

– males (veterans’ hospital) 
– 8% of placebo patients who were on a b-blocker had it stopped perioperatively
– hospital deaths excluded!

Poldermans – NEJM 1999
N=112, +ve stress echo., vascular surgery, bisoprolol

– → cardiac death/MI: 3% vs. 34%, P<0.001
– But:

– unblinded, stopped early
– few events (11 deaths, 9 MIs)
– unexpectedly large treatment effect (90-100% risk reduction)



“we are of the strong belief that the evidence for the benefit of beta-blockade … is 
convincing.  Hence, to randomize half our patients to not receive the benefits of 
beta-blockade would not be acceptable to members of the Unit”

Alfred Ethics Committee: Special Conditions (Nov 2002)

High risk vascular surgery patients who are to receive beta-blockers as part of 
their routine care are to be excluded from this study.



How strong is the evidence for the use of perioperative beta-
blockers in non-cardiac surgery? Systematic review and meta-
analysis of randomised controlled trials 

Devereaux PJ, et al.  BMJ 2005

“The evidence that perioperative beta-blockers reduce major cardiovascular events is 
encouraging but too unreliable to allow definitive conclusions to be drawn”



Effects of extended-release metoprolol succinate in patients 
undergoing non-cardiac surgery (POISE trial): a 
randomised controlled trial

Devereaux PJ, et al.     Lancet 2008

• RCT, 8351 patients
• Primary endpoint = a composite of cardiovascular death, 

non-fatal MI and non-fatal cardiac arrest
– 5.8% vs. 6.9%, p=0.04

• But: 
– more deaths: 3.1% vs. 2.3%, p=0.032
– more strokes: 1.0% vs. 0.5%, p=0.005

CIHR and NHMRC-funded



Patorno E, et al. Am Heart J 2015

USA
499,752 patients undergoing 
elective surgery





The ATACAS Trial

2016



Lysine Analogues and Graft Thrombosis
tranexamic acid 
epsilon aminocaproic acid 
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2011

Conclusions
Anti-fibrinolytic drugs provide worthwhile reductions in blood loss and the receipt of allogeneic red cell 
transfusion. ..

The lysine analogues are effective in reducing blood loss during and after surgery, and appear to be free of 
serious adverse effects.



Outcome: safety
TxA

(N=2311)
Placebo
(N=2320)

Risk Ratio
(95% CI) P value

Primary	endpoint	– no.(%)
Death,	MI,	stroke,	renal	failure,	
pulmonary	embolism,	or	bowel	
infarction

386	(16.7) 420	(18.1) 0.92	(0.81-1.05) 0.22

Myocardial infarction: RR 0.84 (0.70-1.00), P=0.045
(3rd Universal definition)

The ATACAS Trial
NEJM 2016



Efficacy endpoints
TxA

(N=2311)
Placebo
(N=2320)

Risk Ratio
(95% CI) P value

Reoperation for haemorrhage 32 (1.4) 65 (2.8) 0.49 (0.32 – 0.75) 0.001

Median blood loss at 24 hr - ml 790 1070 - <0.001

Blood transfusion up to 24 hr 
after surgery 721 (31) 1130 (49) 0.64 (0.60 – 0.69) <0.001

No. of units – median (IQR) 3 (2-6) 4 (2-8) - <0.001

The ATACAS Trial
NEJM 2016



Tranexamic Acid: blood-sparing

• Patients in the TxA group received 46% fewer units of 
blood than those in the placebo group

– saves approximately 57 units of blood products for every 100 patients 
treated

• Number needed to treat (NNT) 
– Blood transfusion = 6 patients
– Reoperation = 71 patients 



Current Practice in Cardiac Surgery

• Antifibrinolytic therapy >90% in Australia (less elsewhere)
– less in off-pump surgery

• We now have evidence for safety (and greater than expected 
effectiveness)

• Dose of TxA
• Other types of surgery?

– Trauma
– Orthopaedics (hip & knee replacement, spine)
– Burns



TxA in Cardiac Surgery: cost savings?

1. Blood transfusion ($700 per unit)
2. Reduced complications (reoperations, MI, stroke, etc)
3. Shorter ICU stay
4. Shorter hospital stay

→ reduced costs, $1,000 per case (drug cost = $100)

Australia: >20,000 cardiac operations per year



Support Clinical Trials: 
search for new knowledge

“A doctor who contributes to randomised treatment trials should not 
be thought of as a research worker, but simply as a clinician with an 
ethical duty to his patients not to go on giving them treatments 
without doing everything possible to assess their true worth”

Rees G, ed. The friendly professional. Selected writings of Thurstan Brewin. 
Bognor Regis: Eurocommunica, 1996.


