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Summary of Research Proposal 
 
The objectives of the POET Pilot Study are to determine: 
1) the feasibility of recruiting patients in a timely manner, 
2) the surgical populations in which patients, anesthesiologists, and surgeons are willing to 

participate in a perioperative epidural trial, and 
3) the rates of crossover from epidural analgesia to intravenous narcotic analgesia and vice 

versa. 
 
Study Design  Multicentre (five hospitals) randomised controlled, investigator-blinded 

pilot study with 30-day follow-up 
 
Sample Size  Two hundred and fifty patients (50 patients per site) 
 
Selection Criteria Any patient undergoing non-cardiopulmonary surgery is eligible if s/he: 1) 

is = 45 years old; 2) has an expected length of stay = 48 h; 3) is under-
going a procedure amenable to postoperative epidural analgesia; AND 4) 
fulfils any of six criteria for moderate to high cardiorespiratory risk. 

 A patient will be ineligible for this study if s/he 1) has a contraindication to 
epidural analgesia; 2) had a prior adverse reaction to local anesthetics or 
narcotics; 3) had coronary artery bypass graft surgery with complete 
revascularization in the preceding 5 years and has no evidence of cardiac 
ischemia since the procedure; 4) has pneumonia in the preoperative 
period; 5) is intubated or mechanically ventilated prior to surgery; OR 6) 
has concomitant life-threatening disease likely to limit life expectancy to 
<30 days. 

 
Interventions  Intraoperative neuraxial (epidural or spinal) ± general anesthesia AND 

postoperative epidural analgesia versus intraoperative general anesthesia 
AND postoperative intravenous narcotic analgesia 

 
Outcomes Primary combined outcome of 30-day all-cause mortality, nonfatal 

myocardial infarction, cardiac arrest, postoperative pneumonia, and 
respiratory failure.  Secondary outcomes of deep vein thrombosis, 
pulmonary embolism, transient ischemic attack, stroke, congestive heart 
failure; safety outcomes of clinically significant bradycardia and clinically 
significant hypotension. 

 
Information from this pilot study will guide sample size calculation and fine -tune the protocol for 
a future large randomized controlled trial that is needed to answer the question: 
 
“In patients with moderate or high risk for cardiorespiratory complications, who are undergoing 
non-cardiothoracic surgery, does the use of perioperative neuraxial blockade reduce 
perioperative mortality and cardio-respiratory events compared to intraoperative general 
anesthesia (without epidural or spinal anesthesia) AND postoperative intravenous narcotic 
analgesia?” 
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Research proposal 
 
1. The Need for a Trial 
1.1. What is the problem to be addressed? 
Perioperative cardiorespiratory events are frequent complications of non-cardiac surgery and 
result in significant morbidity, mortality, and cost.1-5 The costs from medical complications after 
surgery are anticipated to exceed the costs from complications in medical patients by 2019.1 
Over 65% of perioperative deaths result from a perioperative cardiorespiratory event.1-3 
Perioperative cardiac complications resulted in $20 billion in health care costs in the United 
States in 1990;6 these costs have increased to $100 billion by 2000.1 Postoperative pneumonia 
resulted in longer hospital stays, higher costs,3-5 and had become the most common 
postoperative infection by the 1990s.7 Depending on the type of surgery and the level of cardiac 
risk, rates of major cardiac events in non-cardiac surgery have varied from 2% to 19% in 
prospective studies (Figure 1).8-33 Similarly, rates of postoperative pneumonia in non-
cardiopulmonary surgery have varied from 1.5% to 37% (Figure 2),2,4,5,11,34-57 demonstrating both 
the heterogeneity in patients undergoing surgery and the magnitude of the problem. 
 Randomised clinical trials (RCTs) have studied a number of perioperative cardiac 
interventions including ß-blockers,58-69 calcium channel blockers,69-81 nitrates,80,82-85 platelet 
inhibitors,86-92 and a2-agonists.93-101 Meta-analyses of these agents provide encouraging 
evidence that ß-blockers and a2-agonists may reduce perioperative myocardial infarction (MI) 
and cardiac mortality (Table 1);69,100,101 however, the treatment effects were almost entirely due 
to one or two small studies for each drug.65,97,101 In the absence of these trials, the pooled 
treatment effects are smaller and the remaining trials lack the power to show significant effects. 
Thus, the results are hypothesis-generating but are insufficient to provide a definitive guide for 
clinical practice. 
 Interventions to reduce perioperative respiratory risk include smoking cessation,102 lung 
expansion maneuvres,103 selective nasogastric decompression,104 selective digestive tract 
decontamination,105-107 nutritional support,108 and use of sucralfate for stress ulcer prophylaxis.109 
Most of these interventions104-108 were studied in critically ill patients and the findings are not 
clearly generalisable to other postoperative patients. Meta -analyses demonstrate an overall 
decrease in postoperative respiratory complications with incentive spirometry or deep breathing 
exercises and lower rates of postoperative pneumonia with selective nasogastric decompression 
or selective digestive tract decontamination (Table 2), but the findings are based on few RCTs 
with small sample sizes, are highly susceptible to selection bias, and must be interpreted with 
caution. 
 Several large ß-blocker RCTs are underway.110 Although these perioperative trials are 
important, they focus only on reduction of cardiac risk. Large RCTs of perioperative respiratory 
interventions are uncommon except in the critical care setting. Considering the high frequency of 
cardiorespiratory complications following non-cardiopulmonary surgery, and the volume of this 
surgery, we need to address prevention in the perioperative context. Ideally, interventions should 
reduce both cardiac and respiratory complications in a wide range of perioperative settings. We 
suggest that perioperative neuraxial blockade may well meet this criterion and, therefore, is an 
extremely promising intervention and an excellent candidate for a large, rigorous RCT. 
 
Description of neuraxial anatomy and neuraxial blockade 
Neuraxial blockade refers to nerve conduction blockade obtained at the epidural or spinal 
regions of the central nervous system (Figure 3). The epidural space is a fat-filled space external 
to the dura mater, which encloses the intrathecal space, including the cerebrospinal fluid and the 
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spinal cord. Since the late 1800’s, both the epidural and intrathecal spaces have provided routes 
of administration for anesthetics (which eliminate sensation and may eliminate motor activity as 
well) and analgesics (which relieve pain). Neuraxial blockade is denoted as neuraxial anesthesia 
when afferent sensory and efferent motor fibres are blocked. Neuraxial blockade is denoted as 
neuraxial analgesia when only afferent sensory fibres are blocked. 
 Conventionally, anesthesiologists inject drugs into the epidural space via a small catheter 
inserted into the epidural region, at the vertebral level corresponding to the dermatome that is at 
the midpoint of the innervation for the surgical pain stimulus. For example, if the pain stimulus 
originates from T6 to T12, as in a large abdominal incision, the epidural would be sited between 
T8 and T9 or between T9 and T10. The standard of practice is to insert the epidural catheter 
prior to surgery regardless of whether planned use is in the intraoperative (epidural anesthesia) 
or postoperative (epidural analgesia) period. 
 Epidural anesthesia, usually obtained by large volumes of highly concentrated local 
anesthetics with or without narcotics, is used during surgery to obtain sensory and motor 
blockade with varying sympathetic blockade, depending on the vertebral level of the catheter. 
Due to the anatomy of the nervous system, thoracic epidurals will block the sympathetic nervous 
system to a greater extent than lumbar epidurals. As appropriate doses of epidural anesthesia 
do not result in unconsciousness, patients may receive sedation or general anesthesia in 
conjunction with epidural anesthesia depending on the nature and duration of the surgical 
procedure, the operative position of the patient, and the patient’s level of anxiety. 
 Epidural analgesia in the postoperative period provides pain relief with minimal loss of touch 
sensation, joint-position sense, or motor strength. Continuous low-dose infusions of a mixture of 
low concentration local anesthetic and narcotic minimise the side effects associated with 
epidural analgesia (hypotension, bradycardia, numbness, and muscle weakness with local 
anesthetics; nausea, vomiting, pruritis, and respiratory depression with narcotics). 
 Spinal anesthesia is used in the intraoperative period only. Drugs are administered by 
inserting a small-diameter needle through the dura mater and injecting local anesthetic with or 
without narcotic into the cerebrospinal fluid. The choice of agents depends on the expected 
duration of surgery. Intrathecal agents are injected at the low lumbar interspaces to avoid injury 
to the spinal cord, which usually ends at L1 in adults. The dermatomal spread of the anesthetic 
and the extent of the sympathetic blockade depend on the density of the injected agents, 
relative to cerebrospinal fluid, and the position of the patient. Spinal anesthesia is achieved 
using a single drug bolus with supplemental epidural anesthesia or analgesia (depending on the 
time period). The choice between intraoperative epidural versus spinal anesthesia is influenced 
by the anticipated duration of surgery, the type of surgery, and the desired speed of onset of the 
blockade. Spinal analgesia in the postoperative period is achieved by adding long-acting 
narcotics to the drug bolus given during the induction of spinal anesthesia. 
 
Beneficial biological effects of neuraxial blockade 
Neuraxial blockade has potentially beneficial effects on the cardiovascular, hematological, and 
respiratory systems. The resultant changes in catecholamines, prothrombotic mediators, and 
respiratory function begin during surgery and continue postoperatively; thus, the ideal neuraxial 
blockade to reduce cardiovascular, thrombotic, and respiratory events consists of intraoperative 
and postoperative blockade. 
 Human observational studies and RCTs have revealed that neuraxial blockade decreases 
perioperative levels of epinephrine and norepinephrine,112,113 selectively vasodilates stenotic 
coronary arteries,114 and improves myocardial perfusion.116 These effects are likely mediated by 
both a- and ß-adrenergic sympathetic blockade.115 Perioperative epidural blockade may 
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attenuate the hyper-coagulability, seen in the postoperative period, by decreasing plasminogen 
activator inhibitor activity,116 factor VIII activation,117,118 and inhibition of fibrinolysis,117 and by 
increasing the rate at which antithrombin III returns to normal levels.119 These effects are likely 
mediated by neuroendocrine mechanisms.118 
 Postoperative epidural analgesia may improve respiratory function by attenuating the 
postoperative reduction in pulmonary functional residual capacity and subsequent respiratory 
complications that are induced by surgery, especially thoracic and upper abdominal procedures, 
and general anesthesia.120,121 Epidural analgesia also improves diaphragmatic function by 
blocking the reflex inhibition of phrenic nerve activity that occurs after upper abdominal 
surgery.122 The use of local anesthetics for epidural analgesia reduces the requirement for 
epidural or systemic narcotics in the postoperative period and may decrease the risk of 
postoperative sedation and hypoxemia.122 

 The physiological benefits achieved by neuraxial blockade should, in theory, reduce 
perioperative thrombotic (e.g. MI, deep vein thrombosis [DVT]) and respiratory (pneumonia, 
respiratory failure) events. This physiological rationale requires confirmation in clinical trials; 
however, to date all RCTs of neuraxial blockade have been underpowered to detect clinically 
relevant differences in these perioperative outcomes. 
 Two moderate size RCTs have been published to date. The Veterans Affairs Cooperative 
Study124 and the MASTER Anaesthesia Trial125 studied 1021 and 888 moderate - to high-risk 
patients undergoing major abdominal operations respectively (Tables 3 and 4). Both RCTs 
compared combined epidural and general anesthesia and postoperative epidural analgesia to 
general anesthesia and postoperative intravenous narcotic analgesia and observed trends 
toward increased 30-day all-cause mortality124,125 and myocardial infarctions125 in the neuraxial 
blockade groups (Table 3). There were no differences in major postoperative morbid events with 
the exception of reduced nonfatal MI in abdominal aortic surgery (OR 0.32; 95% CI 0.17-0.92)124 
and reduced respiratory failure (OR 0.70; 95% CI 0.52-0.95)125 with neuraxial blockade. The 
negative results seen in these two studies may have been due to the use of narcotic without 
local anesthetic to achieve postoperative epidural analgesia in the Veterans Affairs Cooperative 
Study124 and 50.3% (225 / 447) compliance with the epidural protocol in the MASTER 
Anaesthesia Trial.125 

 Several meta-analyses have evaluated the effect of neuraxial blockade on perioperative 
outcomes (Tables 3 and 4). Neuraxial anesthesia reduced 30-day all-cause postoperative 
mortality (OR 0.70; 95% CI 0.54-0.90), DVT (OR 0.56; 95% CI 0.43-0.72), pulmonary embolism 
(OR 0.45; 95% CI 0.29-0.69), pneumonia (OR 0.61; 95% CI 0.48-0.76), and respiratory 
depression (OR 0.41; 95% CI 0.23-0.73) and showed a trend toward reduced postoperative MI 
(OR 0.87; 95% CI 0.45-1.00).126 There was no difference in all-cause mortality or MI between 
postoperative epidural analgesia and intravenous analgesia of =24 hour duration;127 however, 
there was a statistically significant reduction for MI in patients receiving thoracic epidural 
analgesia (OR 0.43; 95% CI 0.19-0.97).131 The observed treatment effect is less convincing with 
inclusion of more recent RCT data in the meta-analysis (Table 3).128 Postoperative epidural 
analgesia with local anesthetics also reduced respiratory infections compared to systemic 
narcotics (relative risk [RR] 0.36; 95% CI 0.21-0.65).129 In summary, meta-analyses show 
consistent trends toward reduction in all-cause mortality with neuraxial anesthesia and 
analgesia. Data are consistent with decreases in cardiovascular and pulmonary events 
contributing to reductions in all-cause mortality, with both intraoperative and postoperative 
blockade playing a role in reducing mortality. 
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1.2. What is the principal research question to be addressed? 
Principal research question of the POET Pilot Study 
The principal research question of the POET Pilot Study is: “In the current clinical setting, is a 
large multi-centre RCT comparing neuraxial anesthesia and analgesia to general anesthesia 
and intravenous narcotic analgesia in patients undergoing non-cardiothoracic surgery feasible?” 
 
Principal research question of a large multicentre trial  
The answer to the preliminary question above is needed before we can answer our principal 
research question: “In patients with moderate or high risk for cardiorespiratory complications, 
who are undergoing non-cardiothoracic surgery, does the use of intraoperative neuraxial 
anesthesia AND postoperative neuraxial analgesia reduce perioperative mortality and cardio-
respiratory events compared to intraoperative general anesthesia (without epidural or spinal 
anesthesia) AND postoperative intravenous narcotic analgesia?” 
 
1.3. Why is a trial needed now? 
Why is a pilot study needed now?  
The pilot study will refine our sample size calculations and determine the feasibility of 
conducting a large multi-centre RCT to answer our principal research question. First, we need to 
determine the sample size required to detect a clinically relevant difference. The results of the 
pilot study will provide data to refine our current estimates of the rates of perioperative 
cardiorespiratory complications (based on pooled data from prospective studies; Figures 1 and 
2) and determine the proportion of patients who switch from epidural analgesia to narcotic 
analgesia and vice versa (crossover rates). 
 Second, we need to determine the feasibility of recruiting large numbers of patients in a 
timely fashion. Epidural RCTs performed in the last decade have enrolled 0.5 to 3.5 patients per 
month per site, based on studies that have reported their enrolment periods (Table 5). As the 
anticipated sample size of a large multicentre RCT will require over 2000 patients (see Section 
2.10), an enrolment rate of at least 1 patient per week per site would be needed for such a study 
to be feasible. This pilot study will determine the enrolment rate. 
 Third, we need to determine the surgical populations in which patients, anesthesiologists, 
and surgeons are willing to participate in an RCT in which one option, neuraxial anesthesia and 
analgesia, requires an invasive procedure (insertion of an epidural or spinal needle) and the 
other option, general anesthesia and intravenous narcotic analgesia, does not. It is possible that 
the willingness of patients, anesthesiologists, and surgeons to participate will vary depending on 
the type of surgery to be performed. This information will help us improve the efficiency of 
recruitment efforts for a large multi-centre RCT and determine the generalisability of the results 
of such a study. 
 
Why is a large multicentre trial needed? 
The trends toward reduction in cardiorespiratory events with neuraxial blockade observed in 
meta-analyses and RCTs are encouraging, but the discrepancy between meta-analyses and 
moderate-size RCTs with regards to all-cause mortality raises doubts about the use of neuraxial 
blockade. Because of the susceptibility to publication bias, and previous instances in which 
subsequent trials contradicted results of meta-analyses of small trials, clinicians are legitimately 
sceptical about considering a meta-analysis of many small trials as providing definitive 
evidence. Unfortunately, no RCT, including the Veterans Affair Cooperative Trial124 and the 
MASTER Trial,125 has had sufficient power to provide definitive evidence of reduction or 
increase in the crucial combined endpoint of death and major cardiorespiratory events. 
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 The clinical uncertainty is reflected in the variation across Canada in the use of neuraxial 
blockade. For example, use of intraoperative neuraxial anesthesia during hip and knee 
replacement operations in Canada during 2000 varied from 19.2% in community hospitals in 
Alberta to 65.6% in academic hospitals in Alberta (Table 6). Despite legitimate reservation and 
resulting variation in practice, if neuraxial blockade really does result in appreciable decreases 
in major cardiorespiratory events and all-cause mortality, it should become the standard for 
operative anesthesia and postoperative analgesia. Clearly, clinicians need a definitive trial to 
resolve the issue. 
 
1.4. References to relevant systematic reviews 
Please see Beneficial Biological Effects of Neuraxial Blockade in Section 1.1. 
 
1.5. How will the results of this pilot study be used? 
A large multicentre RCT would provide the best evidence needed to answer our primary 
research question. This pilot study will help us determine whether such a trial would be feasible 
or not. If a large definitive RCT is feasible, we would initiate such a trial involving as many 
Canadian centres as possible; if it is not feasible, we would try to answer our primary research 
question using a prospective observational study. 
 
1.6. What are the risks to the safety of participants involved in the trial? 
As this pilot study will compare two methods of providing anesthesia and analgesia that are part 
of standard clinical practice, the risks to the safety of participants in the trial will not differ from 
patients who are not participating in this study. That is, their risk will be the risks of any 
individual, with moderate to high risk for cardiorespiratory complications, undergoing major 
surgery. Jenkins and Baker have reviewed the risks associated with anesthesia and analgesia 
recently;135 these risks are summarised in the consent form for this pilot study (Appendix). 
 
2. The Proposed Trial 
2.1. What is the proposed trial design? 
This study is a pilot study of an investigator-blinded RCT of neuraxial anesthesia and 
postoperative epidural analgesia versus general anesthesia with postoperative intravenous 
narcotic analgesia in patients at moderate - to high-risk for cardiorespiratory events. 
 To enhance generalisability, we will include any patient who are at moderate to high risk for 
cardiorespiratory events and who would normally be eligible for epidural analgesia. One 
approach to conducting this trial is to be very specific about a whole variety of clinical policies, 
such as choice of drugs, drug doses, and rate of administration in both intervention and control 
groups, but this approach would be logistically more difficult, as we attempt to change clinicians’ 
existing practice and one could question the generalisability of the approach to existing clinical 
practice. 
 Our approach, in contrast, is to provide a pragmatic assessment of the impact of neuraxial 
blockade on common, important outcomes. As all of the participating centres have similar 
approaches and management policies for the treatment and control interventions of interest, 
basing the choice of drugs, drug doses, and rate of administration in both intervention and 
control groups on existing clinical practice will still achieve similar anesthetic and analgesic 
effects between sites while increasing the generalisability of the results. Figure 4 illustrates the 
trial design. 
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2.2. What are the planned trial interventions? 
Treatment protocol 
Epidural analgesia: Patients allocated to the epidural analgesia group will have an epidural 
catheter inserted prior to the start of surgery. Catheters will be inserted by the staff 
anesthesiologist or a senior anesthesia resident and will be sited between T4 and L5, depending 
on the dermatomal levels that will be affected by the surgical p rocedure. That is, epidural 
catheters will be sited in the lumbar region (“lumbar epidural”) for procedures involving the lower 
limbs; epidural catheters will be sited in the thoracic region (“thoracic epidural”) for all other 
eligible procedures. To ensure that the catheter is sited in the epidural space, and not in the 
intrathecal space or in a blood vessel, the catheter placement will be tested using a small dose 
(~3 mL) of lidocaine 1%-2% with epinephrine 1:200,000. Absence of sensorimotor blockade and 
absence of changes in the cardiovascular or central nervous systems will confirm proper siting 
of the epidural catheter. Depending on the type of surgery, neuraxial blockade will be initiated 
and maintained in the intraoperative period with spinal OR epidural anesthesia by itself OR in 
combination with either sedation or general anesthesia. If spinal anesthesia is used to obtain 
neuraxial blockade, the spinal anesthetic will be induced prior to the insertion of the epidural 
catheter. If general anesthesia is used in combination with neuraxial blockade, the general 
anesthetic will be induced after the insertion of the epidural catheter. The attending 
anesthesiologist will determine the specific anesthetic and drugs. 
 Postoperative analgesia will be initiated in the recovery room. Each institution’s 
postoperative epidural analgesia policy will dictate the specific drug formulation and rate but 
they will be very similar between sites. All five participating sites use mixtures of a long-acting 
local anesthetic (bupivacaine or ropivacaine) and narcotic (fentanyl, morphine, or 
hydromorphone) of varying concentrations (Table 7). The goal will be to achieve and maintain a 
state of no or minimal postoperative pain in the patient with minimal side effects. Because the 
beneficial effects of neuraxial blockade are mostly from local anesthetic drugs, the epidural 
analgesic formulation will always contain local anesthetic in this study. Adjunctive agents such 
as oral or rectal acetaminophen or nonsteroidal anti-inflammatory drugs may be added. Epidural 
analgesia will be maintained until the patient is able to tolerate oral intake AND pain relief is 
easily achieved using oral analgesics. 
 In some instances, attempts at insertion of an epidural catheter prior to surgery will fail. The 
number of attempts will be left to the discretion of the attending anesthesiologist. If the patient 
desires epidural analgesia, another attempt may be made at epidural catheter insertion as soon 
as it is feasible in the postoperative period. Similarly, in patients who received an epidural 
catheter, if the catheter is dislodged or is ineffective within the first 24 hours after surgery, the 
attending pain specialist may re-insert an epidural catheter. For patients in whom insertion is 
unsuccessful and for patients who decline re-insertion, analgesia will be continued with 
intravenous narcotic analgesia as in the control group (see below). Events in these patients will 
be counted against the epidural group on an intention-to-treat basis. 
 
Control (general anesthesia and intravenous analgesia): Patients allocated to the control group 
will not receive an epidural catheter. General anesthesia will be administered intraoperatively 
with the specific drugs determined by the attending anesthesiologist. Postoperative analgesia 
will be obtained using intravenous narcotics. Each institution’s postoperative narcotic analgesia 
policy will dictate the specific drug formulation, mode of administration, dose, and frequency, but 
these will be very similar between sites again (Table 7). Possible modes of administration 
include the patient-controlled analgesia (PCA) pump, nurse administered intermittent IV 
boluses, or continuous IV infusions. Adjunctive agents such as oral or rectal acetaminophen or 
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nonsteroidal anti-inflammatory drugs may be added. Adjustments to the IV analgesics will be at 
the discretion of the physician responsible for pain management. Again, the goal will be to 
achieve and maintain a state of no or minimal postoperative pain in the patient with minimal side 
effects. Intravenous narcotics will be continued until the patient is able to tolerate oral intake 
AND pain relief is easily achieved using oral analgesics.  
 
Other management decisions 
Aside from the interventions described above, intraoperative anesthetic management, 
monitoring, surgical technique, and other aspects of postoperative care will be left to the 
discretion of the attending physicians.  The attending physician will be privy to any symptoms, 
bloodwork, and ECG results that are obtained by the POET investigators.  All decisions 
regarding treatment of perioperative cardiorespiratory events, should they occur, will be at the 
discretion of the attending physician. 
 
2.3. What are the proposed practical arrangements for allocating participants to trial 

groups? 
One to two hours prior to surgery, the designated research coordinator (DRC) will log onto the 
secure study website of the coordinating central office (CCO), where randomisation will be 
performed using a computer-generated random number table  with permuted random blocks 
stratified by hospital site. Randomisation will also be stratified by type of surgery (lower limb 
surgery, which would receive either lumbar epidural analgesia or IV narcotic analgesia AND 
non-lower limb surgery, which would receive either thoracic epidural analgesia or IV narcotic 
analgesia). The table and the block sizes will be unavailable to individuals involved in the 
recruitment or management of patients. Once patients are randomised, they will be followed and 
analysed within the group to which they are allocated (intention-to-treat analysis) regardless of 
whether they receive the assigned treatment or not. 
 
2.4. What are the proposed methods for protecting against other sources of bias? 
In theory, one could insert an epidural catheter into every research participant and use a 
placebo epidural infusion in those allocated to intravenous narcotics. Some believe this would 
be unethical and we have decided against this approach. As a result of this decision, the 
participants and their caregivers will not be blinded. 
 Investigators (physicians), who are not involved in the clinical care of the patients, will obtain 
data at the bedside (e.g. clinical signs from the respiratory examination). In order to blind the 
investigators, patients receiving IV narcotic analgesia will have an epidural catheter (“sham 
epidural”) taped to the surface of their backs. Patients receiving epidural analgesia will already 
have an IV catheter, which is mandatory in clinical practice for patients receiving epidural 
analgesia. The tubings from the epidural and intravenous catheters and the analgesic delivery 
system will be covered so that the investigator will be unable to determine the patient’s allocated 
analgesic. For hospital sites where delivery of epidural analgesics uses a delivery system that is 
different from the one for delivery of IV narcotic analgesics, the patients will have both delivery 
systems at the bedside (Figure 5a) but only one will be connected to the patient. During clinical 
assessments by the blinded investigator, both delivery systems and the tubings will be covered 
(Figure 5b). The blinded investigator will also interpret the daily ECGs and troponin values, 
which will be obtained from the patient’s chart by a separate unblinded DRC. 
 As we plan to collect data on crossover rates and details on the anesthetics, analgesics, and 
surgical procedures, the unblinded DRC will collect data from the patient’s medication record 
and chart. The unblinded DRC will enter all of the data, including the data collected by the 
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blinded investigator, to avoid unblinding the investigator performing the blinded patient 
assessments. All other personnel who are not involved in the care of the patient (outcome 
adjudicators, and data analysts) will be blinded. 
 
2.5. What are the planned inclusion / exclusion criteria? 
Table 8 summarises the eligibility criteria. Based on the few studies that examine cardiac and 
respiratory risk together in patients undergoing non-cardiopulmonary surgery, high cardiac risk, 
chronic obstructive pulmonary disease (COPD), and duration of anesthesia of at least three 
hours are predictors of increased cardiorespiratory risk.38,130,131 We conducted a careful analysis 
of perioperative cardiac risk for the POISE Study. This resulted in inclusion criteria that 
maximise the number of eligible patients while maintaining a high control event rate for cardiac 
risk based on data courtesy of Drs. Lee Goldman8 and Ken Gilbert17. Our eligibility criteria 
incorporate the inclusion criteria from the POISE Study (for high cardiac risk), COPD, and 
duration of anesthesia. Patients will be excluded if they are pregnant, have contraindications to 
the proposed anesthetic or analgesic interventions, have undergone coronary artery 
revascularisation with no evidence of subsequent cardiac ischemia, have respiratory 
complications at the time of surgery, or have an anticipated life expectancy of less than 30 days. 
 
2.6. What is the proposed duration of treatment period? 

Interim data from our POISE Study reveal tha t 67% of perioperative MIs occur in the first 48 
hours after surgery; ideally, epidural or intravenous analgesia should be maintained for at least 
that period of time. In practice, not all surgical procedures will require such intense pain relief for 
that duration and the need to continue epidural or intravenous analgesia is evaluated on a day-
to-day basis.  Park et al. noted that epidural analgesia was maintained for an average of 55.2 
hours in their RCT, which did not specify a minimum duration of treatment period.124 For this 
pilot study, we will maintain epidural or intravenous analgesia for a minimum  of 24 postoperative 
hours, although we expect that the duration will exceed this minimum period. By using a shorter 
time period in this pilot study, we will maximise the number of eligible patients and will be able to 
determine the types of procedures in which epidural or intravenous analgesia could be 
maintained feasibly for 24 hours, 48 hours, and 72 hours after surgery. 
 
2.7. What is the proposed frequency and duration of follow-up? 
We will assess patients daily after surgery until hospital discharge. They will be contacted by 
telephone, if already discharged, 30 days after surgery for a final follow-up interview. The total 
duration of follow-up will be 30 days. 
 
2.8. What are the proposed primary and secondary outcome measures? 
Primary outcome measures for the pilot study 
Our primary outcome measures for the pilot study are the rates of enrolment, follow-up, and 
crossover at the participating centres. We will consider recruitment feasible for a large 
multicentre RCT if we are able to enrol 250 patients (50 patients per site) over 12 months. We 
will consider the pilot study successful if we are able to enrol =70% of all eligible patients, we 
can achieve complete follow-up in =95% (at least 238 / 250) of all enrolled patients, and =5% of 
all enrolled patients crossover from one modality to the other.  
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Secondary outcome measures for the pilot study (Table 9) 
The secondary outcome measures for the pilot study will be the clinical outcome measures that 
will be used if a large multicentre RCT is feasible (see below). The detailed definitions for these 
outcomes are summarized in Table 9. 
 The primary outcome for a large multicentre RCT will be a combined 30-day outcome of all-
cause mortality, nonfatal MI, cardiac arrest, postoperative pneumonia, and respiratory failure. 
Secondary outcomes will include DVT, pulmonary embolism, transient ischemic attack, stroke, 
and congestive heart failure during the first 30 postoperative days. Safety outcomes will be 
clinically significant bradycardia, and clinically significant hypotension during the period in which 
postoperative epidural or narcotic analgesia is used. Rare complications, such as epidural 
hematoma, epidural abscess, and neuropraxia will be sought prospectively also. 
 
Adjudication of outcomes 
All outcomes will be adjudicated by a blinded outcomes adjudication committee, consisting of 
anesthesiologists, internists, cardiologists, and respirologists. The committee will review the 
documentation, request any additional necessary information, and make the final judgment 
regarding each event. Disagreement will be resolved by consensus. 
 
2.9. How will the outcome measures be measured at follow-up? (Appendix) 
The case report forms to be used in this pilot study are enclosed in the Appendix. 
 
Primary outcome measures for the pilot study 
To determine recruitment rate, each site’s DRC will maintain a screening log of all eligible 
patients, the eligible patients who were not recruited and the reasons for their lack of 
participation (e.g. refusal from patient, anesthesiologist, or surgeon), and the patients who were 
successfully recruited into the study. For all patients enrolled in the study, the DRC will record 
the success or failure in contacting the patients for their final interview 30 days after surgery. 
 Details on the anesthetic (drugs doses and times), the neuraxial blockade if applicable (level 
of epidural or spinal; drug concentrations, doses, and times), and the analgesic (drugs doses 
and times) will be collected immediately after surgery and then daily beginning on the first 
postoperative day while the patients are receiving epidural or IV narcotic analgesia. 
 To ensure that postoperative analgesia has been achieved and is comparable between the 
two groups, postoperative pain intensity, at rest and with movement, will be measured using a 0 
to 10 visual analogue scale (VAS; 0 = no pain, 10 = worst possible pain) every four hours after 
surgery while the patients are receiving epidural or IV narcotic analgesia. 
 
Secondary outcome measures for the pilot study 
We will also record the outcomes that will be used for a large multicentre RCT. An 
electrocardiogram (ECG) will be recorded 6 to 12 hours postoperatively and on the first, second, 
and 30th day after surgery. Troponin I will be drawn 6 to 12 hours postoperatively and on the 
first, second, and third day after surgery. If MI is suspected, centres are encouraged to obtain 
more frequent ECGs and cardiac enzymes as clinically necessary. Chest examination 
(percussion and auscultation) and chest radiograph will be obtained if there is a clinical 
suspicion of pneumonia, suggested by a new cough, sputum, dyspnea, fever, altered mental 
status, or abnormalities of the white blood cell count or arterial blood gas. Additional tests and 
interventions will be at the discretion of the patient’s physician. The DRC will record any co-
interventions (e.g. nasogastric decompression, incentive spirometry, and chest physiotherapy) 
administered to the patient. The DRC will review the patients’ charts for any outcomes prior to 
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hospital discharge. At 30 days after surgery, patients will be contacted by telephone for an 
interview and an ECG.  If patients indicate they have experienced an outcome within the first 30 
days after surgery, their physician will be contacted to acquire the appropriate documentation. 
 
2.10. Will health services research issues be addressed? 
This pilot study will not address any health services issues such as economics or quality of life. 
If a large multicentre trial is shown to be feasible, evaluation of economic outcomes and quality 
of life measures may be incorporated into the full-scale RCT. 
 
2.11. What is the proposed sample size? 
Sample size for the pilot study 
For this pilot study, we have chosen five centres with established postoperative epidural and IV 
narcotic analgesia policies and high volumes of surgical procedures. As the recruitment rate 
may be influenced by operating room closures during certain times of the year (e.g. during 
spring break and the summer months and at the end of the year), we have chosen to carry out 
the study over a one-year period to obtain an accurate estimate of the recruitment rate. Thus, 
our proposed sample size for this pilot study is 250 patients (50 patients per site).  
 
Sample size estimates for a large multicentre trial 
Based on our pooled estimates of the rates of postoperative cardiac death, myocardial 
infarction, and pneumonia, we estimate that the control event rate will range from 15 to 25% for 
the primary outcome to be used in a large multicentre RCT. Sample size calculations are 
presented in Table 10 for control event rates in this range, clinically plausible relative risk 
reductions from 20 to 30%, type I error of 5%, and power from 80 to 90%. 
 A recent survey of Canadian academic departments of anesthesia regarding their use of 
neuraxial blockade and their willingness to participate in a multicentre perioperative epidural 
RCT showed that epidural use is widespread with the respondents utilising epidural techniques 
in over 21000 patients annually.136 Departments indicated that over 50% of these patients would 
be available for recruitment in a clinical trial. Thirty centres have indicated an interest in 
participating in an epidural trial. Assuming each centre participates and is able to recruit 50 
patients per year (~1 patient per week), 1500 patients could be recruited annually. 
 
2.12. What is the planned recruitment rate? 
Our goal is to recruit one patient per site per week (5 patients per week). Recruitment rates in 
recent epidural trials have varied from 0.5 to 3.5 patients per site per month (Table 5); therefore, 
one of the goals of this pilot study is to obtain an accurate estimate of the recruitment rate. 
 We will recruit patients in preoperative assessment clinics. All patients will be screened by 
the DRC to determine their eligibility. In addition, medical staff identifying a potential patient will 
page the site’s DRC, who will confirm patient eligibility and provide the patient with the subject 
information and consent form for consideration. All eligible patients will be approached. Informed 
consent will be sought two to four hours prior to surgery. 
 
2.13. Are there likely to be any problems with compliance? 
We do not anticipate a problem with compliance as our proposed treatment and control 
interventions are similar to current clinical practices; however, we do expect that some patients 
will cross over from epidural analgesia to IV narcotic analgesia and vice versa. Our goal is to 
attain a crossover rate of =5%. Determination of the crossover rate is one of the outcomes of 
this pilot study. 
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 Ideally, a crossover rate =2% would be preferable; however, in the two largest RCTs 
comparing epidural and IV narcotic analgesia, which were the only studies to report crossover 
rates, 6.5% of participants switched from epidural analgesia to IV narcotic analgesia124,125 and 
4.3%125 to 9.7%124 of participants switched from IV narcotic analgesia to epidural analgesia. 
Overall crossover rates were 8.1%124 and 5.4%125 respectively (Table 5). In clinical practice, 
inadequate or failed epidural analgesia ranges from 5 to 10%. Thus, we believe our goal is a 
realistic one for a crossover rate in an epidural trial. 
 
2.14. What is the likely rate of loss to follow-up? 
Given the 30-day follow-up, we do not anticipate more than 5% loss to follow-up. Determination 
of the rate of loss to follow-up is one of the outcomes of this pilot study. 
 
2.15. How many centres will be involved? 
We will conduct the pilot study at five acute -care hospitals: the Hamilton Health Sciences, the 
Ottawa Hospital, Toronto General Hospital, Toronto Western Hospital, and Vancouver General 
Hospital.   All five sites have pre-existing policies for the initiation and maintenance of 
postoperative epidural and intravenous narcotic analgesia, which are managed by 
anesthesiologists within the acute pain service. 
 
2.16. Details of the planned analyses 
Data management 
The Centre for Clinical Epidemiology and Evaluation (C2E2) at the Vancouver Coastal Health 
Research Institute will be the CCO and will provide methodological support for this pilot study. 
All demographic and personal data on the research participants will be treated as confidential 
information and will be stored on a high-security computer system with a firewall. Data will be 
recorded daily during each patient’s hospital stay on electronic case report forms (CRFs), which 
will be completed by each site’s DRC and stored in a SQL Server database at the CCO. Source 
documents will be stored locally in locked premises at each site. The cleaned data will be 
imported to SAS for analysis. All computer systems used in the study will be located in locked, 
high-security areas at each participating site. 
 
Analysis of primary outcomes for the pilot study 
Analysis will be performed in a blinded fashion. We will tabulate the types of operations that 
were amenable to postoperative epidural analgesia in which anesthesiologists, surgeons, and 
patients were willing to participate in this study. The recruitment rate will be calculated as the 
proportion of eligible patients, undergoing operations in which anesthesiologists and surgeons 
proved willing to enrol patients, and who provided informed consent. The frequency of crossover 
will be calculated for epidural-to-intravenous crossovers and intravenous-to-epidural crossovers 
regardless of the reason (e.g. failure of analgesic modality, patient request, etc). 
 
Analysis of clinical outcomes (secondary outcomes) for the pilot study 
As our objectives for this pilot study examine the feasibility of a larger clinical trial, it will be 
underpowered to evaluate the effect of neuraxial blockade on clinical outcomes; however, we 
will tabulate the number of clinical outcomes (primary, secondary, and safety outcomes) by 
treatment group. For discrete outcomes, we will compare rates of occurrence between the two 
groups using the log-rank statistic. 
 One interim analysis (see sections 2.17 and 3.3) of safety outcomes and a final analysis of 
all outcomes will be performed. For the interim analysis, the modified Haybittle -Peto rule of four 
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standard deviations will be used (for a corresponding α = 0.0001). Should an intervention 
surpass this rule, then the independent, external data safety monitoring committee (DSMC) will 
recommend stopping the study. For the final analysis, we will use the conventional α = 0.05. 
 
2.17. What is the proposed frequency of analyses? 
The independent, external DSMC will conduct one interim analysis of safety outcomes after 
50% of the 30-day follow-up data are available (See section 3.3). We will analyse all of the data 
at the end of the study. 
 
2.18. Are there any planned subgroup analyses? 
We do not plan to perform subgroup analyses nor draw clinical conclusions based on this pilot 
study. 
 
2.19. Has any pilot study been carried out using this design? 
This proposal is a pilot study to determine the feasibility of answering our primary research 
question using a large multicentre RCT. 
 
3.  Trial Management 
3.1. What are the arrangements for day to day management of the trial? 
At each site, the DRC will be responsible for the recruitment of participants, the daily collection 
of unblinded data, and the completion of CRFs. The site investigator will be responsible for the 
daily collection of blinded data and the local administration of the trial. Questions relating to the 
study will be fielded by the DRC and the site investigator. Questions relating to the clinical care 
of the patient, including clinical questions regarding the postoperative analgesia, will be 
managed by the patient’s primary physician and the acute pain service. The CCO will be 
responsible for site initiations, data checking, data cleaning, and database management. The 
co-principal investigators and site investigators will hold monthly teleconferences, coordinated 
by the CCO, to address questions that may arise during the conduct of this pilot study. 
 
3.2. What will be the role of each principal applicant and co-applicant? 
Dr. Peter Choi is the co-principal investigator and proposed principal applicant and will oversee 
the conduct of this pilot study. He is primarily responsible for the development of the study 
protocol and coordination of the study centres. He will be responsible, along with the staff at the 
CCO, in ensuring timely conduct of data internal consistency checks and data analysis, 
provision of data and supporting information to the adjudication committee, and liason with the 
steering committee, the DSMC, and Health Canada. 
 Dr. Scott Beattie is the other co-principal investigator. He  and Drs. Vincent Chan, James 
Paul, Hamed Umedaly, and Homer Yang will be the site investigators at the Toronto General 
Hospital, Toronto Western Hospital, Hamilton Health Sciences, Vancouver General Hospital, 
and Ottawa Hospital respectively. They will be responsible for obtaining ethics approval from 
their local institutional research ethics boards (REBs); ensuring all physicians and nurses 
involved in the perioperative care of the patients are informed about this study via educational 
inservices, posters, and pocket protocols; confirming that all surgical patients are being 
screened, all eligible patients are invited to participate in this study, and all consented patients 
are randomised and followed appropriately; and ensuring that all CRFs are completed in an 
appropriate and timely fashion. 
 Dr. Keith Chambers is responsible for developing the randomisation scheme and will assist 
Dr. Choi in ensuring that the data internal consistency checks and data analysis are carried out 
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in a timely fashion. Drs. Norman Buckley (anesthesia), P.J. Devereaux (cardiology), Ashraf 
Fayad (anesthesia), and Mark Fitzgerald (respirology) will comprise the adjudication committee. 
Dr. York Hsiang will provide expertise relating to surgical questions that may arise during this 
study. 
 We believe that we have the experience to successfully complete the POET pilot study. Drs. 
Scott Beattie, Vincent Chan, Peter Choi, and Homer Yang have completed multicentre RCTs. 
Drs. Keith Chambers, Peter Choi, PJ Devereaux, Mark FitzGerald, and James Paul have 
training in clinical epidemiology and clinical trials methodology. 
 
3.3. Trial steering committee and data safety and monitoring committee 
The trial steering committee will consist of the principal applicants and co-applicants. An 
independent, external DSMC will ensure patient safety, prepare an interim analysis, ensure that 
the study is conducted at the highest ethical standards, and provide feedback to the steering 
committee. The DSMC will conduct one planned interim analysis after 50% of the 30-day follow-
up data are available. If safety concerns arise at any time during the study, the DSMC 
chairperson will convene a formal meeting of the full committee and make recommendations 
after considering all available data from the study and other relevant studies. 
 
4.  Other Information 
4.1. International collaboration 
Our investigators can also draw on the collective expertise of the perioperative research 
community.  Our research group consists of members of the Canadian Perioperative Research 
Network, which includes anesthesiologists, internists, and surgeons across Canada.  Our group 
has obtained CIHR funding for the POISE Study. Dr. Choi is a member of the executive 
committee for the POISE Study; Drs. Yang and Devereaux are the co-principal investigators. 
We have also expanded our research group outside Canada and have investigators in 11 other 
countries. 
 
4.2. Concurrent conduct of the POISE Study and the POET Pilot Study is more efficient 
Our group’s collaborative experience from conducting the POISE Study will help us in this pilot 
study. The timing is also appropriate because the selection criteria for both studies are similar 
and the areas where patients are screened will be identical; thus, we will be more efficient in our 
use of research staff and resources. Patients will participate in either the POISE Study or the 
POET Pilot Study. A large number of patients, who are at moderate- to high-risk for cardiac 
events, are already prescribed beta-blockers. These patients will not meet the criteria for the 
POISE Study but will be eligible for this pilot study. Patients who are eligible for both studies will 
be approached to enter the POISE Study first. Thus, the two studies will not compete with each 
other. Recruitment will be more efficient. 
 
4.3. Ethics approval and reporting of serious adverse events 
Currently, two sites (Hamilton Health Sciences and Vancouver General Hospital), have received 
ethics approval (Appendix). The study protocol and consent form are undergoing review from 
the local institutional REBs at the remaining sites. We will conduct the study in accordance to 
the ICH Guideline for Good Clinical Practice.137 Unexpected or serious adverse events (SAEs) 
as defined by Health Canada will be reported in accordance to the Canadian Adverse Drug 
Reaction Monitoring Program guidelines. The CCO will be responsible for informing Health 
Canada and any other regulatory bodies. Adverse events and adjustments to the study protocol, 
if any, will be communicated to the REBs. 
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Table 1. Meta-analyses of randomised clinical trials of perioperative drug therapy to reduce cardiac death and myocardial infarction in non-
cardiac surgery. 
 

Study Studies Cardiac Death Myocardial Infarction 
  Treatment Control Effect (95% CI)* Treatment Control Effect (95% CI)* 

β-adrenergic blockers        
Stevens et al 2003 69   8     3 /     386   12 /     308 OR 0.25 (0.09-0.73)‡     3 /   349   17 /   324 OR 0.19 (0.08-0.48)‡ 
Devereaux et al 2004† 22     5 /     454   13 /     454 RR 0.40 (0.15-1.15)   21 /   442   37 /   412 RR 0.38 (0.11-1.28) 
        
Calcium channel blockers        
Wijeysundera et al 2002 84 11     5 /     358   12 /     334 RR 0.40 (0.14-1.16)     0 /   252     5 /   234 RR 0.25 (0.05-1.18) 
        
Platelet inhibitors        
Tangelder et al 1999 90   5   33 /     423   39 /     393 RR 0.71 (0.47-1.09)   25 /   351   34 /   312 RR 0.67 (0.41-1.09) 
Robless et al 2001 92 10   46 /     893   53 /     872 OR 0.80 (0.53-1.21)   14 /   893   18 /   872 OR 0.71 (0.35-1.44) 
Beattie et al 2002§ 13 758 / 13987 790 / 13958 OR 0.95 (0.86-1.05) 162 / 8726 158 / 8718 OR 0.95 (0.76-1.16) 
        
α-agonists        
Wijeysundera et al 2002 100   8¶   13 /     877   26 /     771 RR 0.47 (0.25-0.90)††   45 /   859   65 /  757 RR 0.66 (0.46-0.94)** 
Wijeysundera et al 2002 100   3††     NR NR RR 1.05 (0.52-2.09) NR NR RR 1.35 (0.83-2.21) 
Stevens et al 2003 69 6   15 / 1357   29 / 1257 OR 0.51 (0.28-0.91)‡   81 / 1332   91 / 1242 OR 0.85 (0.62-1.14) 
        
Nitrates        
Naik et al 2002‡‡   6     3 /     167     1 /     175 OR 0.42 (0.06-2.92)     0 /   352     4 /   264 OR 0.14 (0.02-1.24) 
Abbreviations: CI, confidence interval; n/a, not applicable; NR, not reported; OR, odds ratio; RR, relative risk. 
 
* An odds ratio or a relative risk <1 indicates a beneficial treatment effect; an odds ratio or a relative risk >1 indicates a harmful treatment 

effect.  A 95% confidence interval that reaches or crosses over 1 indicates a non-significant effect. 
† Devereaux PJ, Choi PT, Beattie WS, et al. How strong is the evidence for the use of perioperative beta-blockers in patients undergoing 

noncardiac surgery? A systematic review and meta-analysis. Manuscript submitted to Lancet. Includes data from the Metoprolol After 
Vascular Surgery (MAVS) Trial. 

‡ p<0.05 
§ Beattie WS, Naik J. Unpublished updated meta-analysis combining studies from Robless et al,92 the ACE Trial,86 Dutch Bypass Study,87 

and the PEP Trial.92 
¶ Studies of patients undergoing vascular surgery.  

** p=0.02 
†† Studies of patients undergoing non-vascular non-cardiac surgery. 
‡‡ Naik JS, Wijeysundera DN, Beattie WS, Choi PT. Unpublished manuscript. 
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Table 2. Meta-analyses of randomised clinical trials of perioperative interventions to reduce postoperative respiratory complications in non-
cardiopulmonary surgery. 
 

Study* Studies All Respiratory Complications Postoperative Pneumonia 
  Treatment Control Effect (95% CI) † Treatment Control Effect (95% CI) † 

Incentive spirometry        
Thomas et al 1994 103   2 NR NR OR 0.44 (0.18-0.99)‡ NR NR NR 
        
Deep breathing exercises        
Thomas et al 1994 103   4 NR NR OR 0.43 (0.27-0.63)§ NR NR NR 
        
Selective nasogastric decompression       
Cheatham et al 1995 104 20 NR NR NR   51 / 1431     92 / 1502 RR 0.59 (NR)¶ 
        
Selective digestive tract decontamination      
Kollef 1994 105**   4 NR NR NR   16 /   231   80 /   242 OR 0.12 (0.06-0.21)§ 
D’Amico et al 1998 106**    9 NR NR NR   55 /   487 100 /   477 OR 0.51 (0.36-0.73) 
Nathens et al 1999 107**   5 NR NR NR   11 /   233   41 /   243 OR 0.29 (0.14-0.58)§ 
        
Nutritional support        
Heys et al 1999 108**   4 NR NR NR   11 /   176   15 /  176 OR 0.71 (0.32-1.60) 
Abbreviations: CI, confidence interval; n/a, not applicable; NR, not reported; OR, odds ratio; RR, relative risk. 
 
* The control group was no physical therapy for incentive spirometry and deep breathing exercises; rout ine nasogastric decompress-ion for 

selective nasogastric decompression; placebo for selective digestive tract decontamination; and standard nutrition for nutritional support. 
† An odds ratio or a relative risk <1 indicates a beneficial treatment effect; an odds ratio or a relative risk >1 indicates a harmful treatment 

effect.  A 95% confidence interval that reaches or crosses over 1 indicates a non-significant effect. 
‡ p=0.034 
§ p=0.005 
¶ p=0.01 

** This meta-analysis evaluated mixed populations of critically ill patients.  The values reported in this table are based only on surgical 
patients. 
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Table 3. Meta-analyses of randomised clinical trials and large randomised clinical trials of neuraxial blockade and perioperative cardiac 
events. 
 

Study Studies Death Myocardial Infarction 
  NB No NB Effect (95% CI)* NB No NB Effect (95% CI)* 

Intraoperative blockade        
Rodgers et al 2000126 141 103 / 4871 144 / 4688 OR 0.70 (0.54-0.90)†   45 / 4871   59 / 4688 OR 0.67 (0.45-1.00) 
        
Postoperative blockade        
Beattie et al 2001127   11   18 /   579   26 /   585 OR 0.74 (0.40-1.37)   15 /   524   29 /   552 OR 0.58 (0.30-1.03) 
Beattie et al 2003128   14      37 / 1156   59 / 1171 OR 0.64 (0.42-0.97)‡ 
Beattie et al 2003§   15    115 / 1603 134 / 1612 OR 0.84 (0.65-1.10) 
        
Perioperative blockade        
Rodgers et al 2000126 NR NR NR OR 0.68 (0.43-1.08) NR NR NR 
VA Cooperative Study124 1   20 /   514   17 /   507 OR 1.17 (0.60-2.25)   18 /   514   27 /   507 OR 0.65 (0.35-1.19)  
MASTER Trial125 1   23 /   447   19 /   441 OR 1.20 (0.65-2.25)   78 /   447   75 /   441 OR 1.03 (0.73-1.46)** 
Abbreviations: CI, confidence interval; NB, neuraxial blockade; NR, not reported; OR, odds ratio. 
 
*  An odds ratio <1 indicates a beneficial treatment effect; an odds ratio >1 indicates a harmful treatment effect.  A 95% confidence interval 

that reaches or crosses over 1 indicates a non-significant effect. 
†  p=0.006 
‡  p=0.03 
§  Beattie WS, Choi PT, Badner NH. Updated meta-analysis with unpublished data on myocardial infarctions from the MASTER Trial 

(courtesy of Dr. John Rigg). 
** Unpublished data on myocardial infarctions courtesy of Dr. John Rigg.



 The PeriOperative Epidural Trial (POET) Pilot Study  

Page 27 of 40  Version: 19 May 2005 

Table 4. Meta-analyses of randomised clinical trials and large randomised clinical trials of neuraxial blockade and perioperative respiratory 
events. 
 

Study Studies Respiratory Failure Pneumonia 
  NB No NB Effect (95% CI)* NB No NB Effect (95% CI)* 

Intraoperative blockade        
Rodgers et al 2000126 141   26 / 4871   38 / 4688 OR 0.41 (0.23-0.73) 149 / 4871 238 / 4688 OR 0.61 (0.48-0.76) 
        
Postoperative blockade        
Ballantyne et al 1998129 5 NR NR NR NR /   104 NR /   112 RR 0.36 (0.21-0.65)† 
        
Perioperative blockade        
VA Cooperative Study124 1   51 /   514   71 /   507 OR 0.68 (0.46-1.00)   28 /   514   40 /   507 OR 0.67 (0.41-1.11)  
MASTER Trial125 1 104 /   447 133 /   441 OR 0.70 (0.52-0.95)‡ NR NR NR 
Abbreviations: CI, confidence interval; NB, neuraxial blockade; NR, not reported; OR, odds ratio; RR, relative risk. 
 
* An odds ratio or relative risk <1 indicates a beneficial treatment effect; an odds ratio or relative risk >1 indicates a harmful treatment effect.  

A 95% confidence interval that reaches or crosses over 1 indicates a non-significant effect. 
† p=0.0026 
‡ p=0.02 
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Table 5. Rates of enrolment, follow-up, and crossover reported in randomised controlled trials of epidural vs. intravenous analgesia published 
in the past 10 years. 
 

Crossover Rate (%) 
Study Enrolment Period 

Number of 
Patients 

Number of 
Sites 

Enrolment 
Rate 

(pt/site/month) 

Complete 
Follow-up 

(%) Epidural to IV IV to Epidural 

Norris et al 2001132 Aug 1993 – Jul 1997 160 1 3.5 NR NR NR 
VA Cooperative Study 2001124 NR 984 15 NR 973 / 984 (98.9) 32 / 489 (6.5) 48 / 495 (9.7) 
Steinberg et al 2002133 Jul 1997 – Aug 1998 48 5 0.7   41 /   48 (85.4) NR NR 
Carli F et al 2002134 Apr 1998 – Apr 2000 64 2 1.3   64 /  64 (100) NR NR 
MASTER Trial 2002125 Jul 1995 – May 2001 920 25 0.5 NR 29 / 447 (6.5) 19 / 441 (4.3) 
Abbreviations: IV, intravenous; NR, not reported. 
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Table 6. Use of intraoperative neuraxial blockade in hip and knee replacement surgeries in Canada 
during 2000 by geographical region, type of surgery, and type of hospital.* 
 

 British 
Columbia 

Alberta Ontario Other 
provinces† 

Total 

Academic 
hospitals 
 
 

320 / 787 
(39.9%) 

1167 / 1780 
(65.6%) 

2227 / 5103 
(43.6%) 

1219 / 2753 
(44.3%) 

4933 / 10423 
(47.3%) 

Community 
hospitals 

277 / 941 
(29.4%) 

  160 /   834 
(19.2%) 

2314 / 7016 
(33.0%) 

  590 / 1867 
(31.6%) 

3341 / 10658 
(31.3%) 

 
* Choi PT, Devereaux PJ, Weaver B, Guyatt GH. Unpublished analysis of data from the Canadian 

Institute of Health Information. 
† Excludes Quebec and rural Manitoba. 
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Table 7. Epidural and IV analgesic formulations currently used by the Acute Pain Services of the five 
participating sites of the POET Pilot Study. 
 
Epidural local anesthetic / narcotic mixtures  
Hamilton Health Sciences 
 

Bupivacaine 0.125% + fentanyl 5 mcg/mL 
Bupivacaine 0.125% + morphine 50 mcg/mL 
 

Ottawa Hospital 
 

Bupivacaine 0.1% + fentanyl 2 mcg/mL 
Bupivacaine 0.1% + hydromorphone 10 mcg/mL 
Bupivacaine 0.1% + hydromorphone 20 mcg/mL 
 

University Health Network* 
 

Bupivacaine 0.1% + fentanyl 4 mcg/mL 
Bupivacaine 0.1% + hydromorphone 15 mcg/mL 
 

Vancouver Hospital 
 

Bupivacaine 0.1% + morphine 50 mcg/mL 
Bupivacaine 0.2% + morphine 25 mcg/mL 
Bupivacaine 0.1% + hydromorphone 20 mcg/mL 
Bupivacaine 0.2% + hydromorphone 10 mcg/mL 
 

Intravenous narcotics 
Hamilton Health Sciences Morphine 5 mg/mL 

 
Ottawa Hospital Morphine 2 mg/mL 

Meperidine 20 mg/mL 
Hydromorphone 0.4 mg/mL 
 

University Health Network* 
 

Morphine 2 mg/mL 
 

Vancouver Hospital Morphine 5 mg/mL 
Meperidine 10 mg/mL 
Hydromorphone 1 mg/mL 

 
* The Toronto General Hospital and Toronto Western Hospital are both part of the University Health 
Network and use the same drug formulations. 
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Table 8. Eligibility criteria for the PeriOperative Epidural Trial Pilot Study. 
                
Inclusion Criteria 
Any patient undergoing non-cardiopulmonary surgery and 
1. is =45 years old; 
2. has an expected length of stay =48 hours; 
3. is undergoing a procedure amenable to postoperative epidural analgesia (i.e. major lower limb, vascular, 

retroperitoneal, intraperitoneal, or intrathoracic procedures); AND 
4. fulfills any of the following six criteria 

i. history of coronary artery disease (defined as history of angina, prior MI, prior positive exercise stress test, 
prior documentation of cardiac ischemia on nuclear stress testing, prior coronary angiographic evidence of 
atherosclerotic stenosis >50% of vessel diameter, or ECG with pathological Q-waves in two contiguous leads); 

ii. history of peripheral vascular disease (defined by any of the following: leg pain on walking that disappears 
in <10 minutes and is known or likely to be due to atherosclerotic disease, an ankle/brachial systolic blood 
pressure ratio =0.90 in either leg at rest, or angiographic or Doppler evidence of >70% stenosis) ; 

iii. history of atherothrombotic stroke (defined as a focal neurological deficit persisting for =1 week after onset 
that is not a lacunar stroke, hemorrhagic stroke, or embolic stroke); 

iv. hospitalization for congestive heart failure (CHF) within three years of randomisation; 
v. undergoing major vascular surgery (i.e. any vascular procedure excluding arteriovenous dialysis shunts and 

varicose vein procedures); OR 
vi. has at least three of the following factors 

a. any history of CHF, 
b. diabetes currently requiring oral hypoglycemic or insulin therapy, 
c. history of transient ischemic attack (i.e. a transient focal neurologic deficit of vascular origin lasting 

<24 hours) , 
d. history of chronic obstructive pulmonary disease (defined as chronic obstruction to airflow based on 

best spirometry within past 12 months [FEV1 <60% and FEV1/FVC ratio <75% of predicted values] that is 
not due to asthma AND results in dyspnea on walking =2 blocks, previous hospitalisation to treat the disease, 
or need for regular bronchodilator or steroid therapy with oral or inhaled agents) ; 

e. preoperative serum creatinine >175 µmol/L, 
f. age >70 years, 
g. anticipated duration of anesthesia =3 hours, 
h. intraperitoneal or intrathoracic surgery, 
i. surgery that must be undertaken within 24 hours of acute presentation to hospital 
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Table 8. Eligibility criteria for the PeriOperative Epidural Trial Pilot Study (continued). 
                
Exclusion Criteria 
1. contraindication to epidural analgesia 

i. stable platelet count <50,000 mm-3 or a falling platelet count <100,000 mm-3; 
ii. abnormal INR or aPTT; 
iii. ongoing use or planned peri-operative use of anticoagulants (e.g. ticlopidine, coumadin, heparin, 

dalteparin); 
iv. systemic infection with elevated white blood cell count and temperature >37.5 oC; 
v. local infection at proposed site for epidural insertion; 
vi. severe cardiac valvular abnormalities that do not tolerate afterload reduction (e.g. severe aortic 

stenosis or severe mitral stenosis); 
vii. vertebral abnormalities that prevent proper placement of an epidural catheter or spread of 

epidural drugs (e.g. spinal instrumentation); 
2. prior adverse reaction to local anesthetics or narcotics; 
3. previous coronary artery bypass graft surgery with complete revascularisation in the preceding five 

years AND no evidence of cardiac ischemia since the procedure; 
4. pneumonia (defined as an infiltrate on chest radiograph and / or positive sputum cultures with initiation of antibiotic 

therapy) within two weeks of surgery; 
5. currently intubated or mechanically ventilated; 
6. concomitant life-threatening disease likely to limit life expectancy to <30 days (e.g. palliative resection 

of obstructive tumours)  
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Table 9. Definition of clinical study outcomes to be used if a large multicentre trial is conducted. 
 
Primary Outcome 
Death Any death regardless of cause 

 
Nonfatal myocardial 
infarction 

A typical rise of troponin OR a typical fall of an elevated troponin OR a rapid 
rise and fall of CK-MB and one of the following: 
1) characteristic ischemic symptoms; 
2) development of pathological Q waves on ECG; 
3) ECG changes indicative of ischemia; 
4) coronary artery intervention; OR 
5) new or presumed new cardiac wall motion abnormality on 
echocardiographic or radionuclide imaging 
 
OR 
 
Pathological findings of acute myocardial infarction 
 

Cardiac arrest Any successful resuscitation from a documented or presumed ventricular 
fibrillation OR sustained ventricular tachycardia OR asystole 
 

Clinically significant 
postoperative 
pneumonia 

Any condition with: 
1) fever (temperature > 38.0 degrees Celsius), leukopenia (<4000 wbc/mm3), 
leukocytosis (=12000 wbc/mm3), OR (in adults =70 years old) altered mental 
status; AND 
2) two of the following: a) new onset of purulent sputum or change in sputum 
character, b) new onset of worsening cough, dyspnea, or tachypnea, c) rales or 
bronchial breath sounds organism isolated from blood culture, or d) O2 
desaturation [PaO2/FiO2 =240], increased O2 requirements, or increased 
ventilation demand; AND 
3) two or more serial chest radiographs with new or progressive persistent 
infiltrate, consolidation, or cavitation 
 

Respiratory failure Any condition requiring intubation of the trachea and mechanical ventilation 
AFTER completion of surgery, emergence from anesthesia, successful 
extubation (if intubated during surgery), and spontaneous ventilation for =1 h 
after surgery 
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Table 9. Definition of study outcomes (continued). 
 
Secondary Outcomes 
Deep vein thrombosis Any clinical suspicion of DVT (lower limb pain OR tenderness OR swelling 

OR edema) AND objective diagnostic confirmation (positive lower limb 
venogram with constant intraluminal filling defect seen on =2 views OR 
compression ultrasound demonstrating a noncompressible vein segment) 
 

Pulmonary embolus Any clinical suspicion of PE (chest pain OR shortness of breath) AND 
objective diagnostic confirmation (definite PE = a pulmonary angiogram with 
a constant intraluminal filling defect OR a spiral computed tomogram with an 
unenhanced filling defect seen in a central pulmonary artery OR a high-
probability VQ scan OR an intermediate VQ scan with venographic evidence 
of DVT OR autopsy evidence of PE; probable PE = an intermediate VQ scan 
with clinical signs) 
 

Transient ischemic 
attack 

Any new focal neurological deficit of vascular origin that lasts <24 h with no 
permanent neurological sequelae 
 

Stroke Any new focal neurological deficit of vascular origin with signs and symptoms 
lasting =24 h 
 

Congestive heart 
failure 

Any condition with both clinical (elevated jugular venous pressure OR 
respiratory rales OR crepitations OR presence of S3) AND radiological 
(vascular redistribution OR interstitial pulmonary edema OR frank pulmonary 
edema) evidence consistent with CHF 
 

Safety Outcomes 
Clinically important 
bradycardia 
 

Heart rate <60 bpm requiring temporary pacemaker, sympathomimetic agent, 
or atropine 
 

Clinically important 
hypotension 

Systolic blood pressure that is at least 20% lower than the preoperative SBP 
AND requires fluid resuscitation, a vasopressor, or an inotropic agent 
 

Abbreviations: bpm, beats per minute; DVT, deep vein thrombosis; ECG, electrocardiogram; LBBB, left 
bundle branch block; PE, pulmonary edema; SBP, systolic blood pressure; VQ, ventilation-perfusion 
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Table 10. Sample size calculations for a large multicentre randomised controlled trial. 
 

Control Event Rate 
(Type I Error = 5%; Power = 90%) Relative Risk 

Reduction 
15%  20%  25%  

20%  5452 3874 2928 
25%  3406 2424 1836 
30%  2306 1644 1246 

 
Control Event Rate 

(Type I Error = 5%; Power = 80%) Relative Risk 
Reduction 

15%  20%  25%  

20%  4072 2894 2188 
25%  2544 1812 1372 
30%  1722 1228   932 

 
All calculations are based on a combined 30-day outcome of all-cause mortality, nonfatal myocardial 
infarction, cardiac arrest, postoperative pneumonia, and respiratory failure. The sample size refers to the 
total number of patients required for the entire study but does not account for losses to follow-up or 
crossovers between groups. 
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Figure 3. Diagram of neuraxial anatomy. (Figure taken from Brown 2000.111) 
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Figure 4. Study flow chart. 
 

 

 
 

Patients undergoing non-cardiopulmonary surgery and: 
1. age =45 years 
2. expected postoperative length of stay =48 hours 
3. undergoing a procedure amenable to postoperative epidural 

analgesia 
4. moderate to high risk for cardiorespiratory complications 

Informed Consent 

Randomization 

Intraoperative 
Neuraxial 

(Epidural or Spinal) 
Anesthesia 

AND 
Postoperative 

Epidural Analgesia 

 
Intraoperative 

General Anesthesia 
AND 

Postoperative 
Intravenous Analgesia 

Follow-up 
30 Days 

Follow-up 
30 Days 
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Figure 5a. Photograph showing a setup of an epidural infusion pump and an intravenous patient-
controlled narcotic analgesia pump for the POET Pilot Study.  
 

 
 
Figure 5b. Photograph showing the masking of the analgesic pumps and the epidural and IV tubings 
when the blinded investigator is conducting a clinical assessment of the patient. 
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