Online Supplement 1: Evidence gaps: initial list turned into researchable PICO formatted questions

Substantial geographic variation appears to exist in the utilization of percutaneous coronary interventions (PCI) and coronary artery bypass grafting (CABG) in the management of coronary artery disease (CAD).  There appear to be differences in attitudes and beliefs about the benefit and risks of these procedures between professionals and patients’ and doctors’ expectations of benefit from these procedures sometimes exceed that demonstrated from randomized and observational studies.

The recently completed the comparative effectiveness review of PCI vs. CABG by Bravata et al.1 provides a state of the art evidence synthesis of published randomized controlled trials, also compared to large observational series. However, it raises additional questions as to the comparative advantage of different interventions for different patient subgroups, in the longer-term and for outcomes that really matter to patients including symptom-free survival. The meta-analysis did not include newer techniques such as drug eluting stents (DES) and, most importantly, it did not consider a third alternative to PCI and CABG, optimal medical therapy2.

Expansive List

Below we list gaps in the evidence base on the management of CAD. These gaps are derived mostly but not exclusively from the Bravata systematic review.

1. What is the comparative effectiveness of medical therapy vs. PCI vs. CABG in terms of reducing adverse objective outcomes (e.g. periprocedural death, non-fatal MI, respiratory and renal failure, arrhythmias, stroke, long-term survival, event free survival –both all cause and cardiac deaths, need for repeat vascularization) and improving subjective outcomes (freedom from angina, cognitive impairment, need for continuous medical therapy): 

a. By demographic characteristics

i. Age (young age or >75 given the changing US demographics)

ii. Gender (given differences in age and presentation)

iii. Race/ethnicity (given differential baseline risk and disparities in outcome)

b. Comorbidity (which may limit survival benefits from and increase risk of interventions)

i. Diabetes 

ii. Depression

iii. Hypertension

iv. Renal dysfunction

v. Peripheral vascular disease

vi. Obesity



c. Angiographic-specific factors

i. Angiographically defined extent of disease (e.g. two- vs. three-vessel particularly in light of registry data showing PCI-CABG hazard ratio to be dependent upon extent of disease)

ii. Vessel territory of stenoses (e.g. left main or anterior coronary, right coronary artery)

iii. Left ventricular (LV) function: does comparative effectiveness of PCI vs. CABG (vs. medical therapy) vary with LV function?

d. Clinical presentation

i. Stable

· Proportion receiving maximal medical therapy at time of catheterization (consider prescribed vs. actually taking medical therapy)

ii. Unstable angina

iii. Acute MI

· Proportion STE MI receiving catheterization

· Proportion non-STE MI receiving catheterization

· Door to catheterization times

iv. Heart failure

v. Also consider unconventional presentations such as atypical symptoms in women over 40

e. Prior revascularization procedures (repeat CABG; repeat PCI)

f. By variation in surgical technique (CABG)

i. Minimally invasive surgery (CABG)

ii. Off-pump (CABG)

iii. Type of graft, use of internal mammary artery and/or multiple arterial grafts (CABG)

g. By variation in type of stent used?

i. Bare Metal Stent (BMS): stainless steel vs. 3rd generation cobalt-chromium 

ii. Sirolimus vs. paclitaxel eluting stents as well as emerging ones such as Zotarolimus (Endeavor) and Everolimus (Promus) eluting stents

iii. Drug coated balloon angioplasty 

2. 
Standardization of definition and interpretation (inter-rater variation) of angiographic findings 

3.   What is the safety (e.g. risk of bleeding, impact on elective surgery) and effectiveness of different adjunctive medical therapies:

a. Following revascularization interventions: PCI vs. CABG? Consider type of drug, treatment regimen (e.g. single vs. dual therapy), optimal duration and compliance issues for:

i. Life prolonging drugs (anti-platelet, statins, beta-blockers, ACEI/ARB)

ii. Symptom relieving drugs (anti-anginals: nitrates, calcium channel blockers)

iii. Combination pills

b. Pre- and peri-operatively

c. Consider anti-platelet resistance and testing for anti-platelet resistance 

4.   How do process and performance measures, at system, hospital, lab or OR, and physician level relate to outcomes both short-term (e.g. non-fatal myocardial infarction, completeness of revascularization) and long-term (e.g., mortality, angina relief, repeat procedures), for both CABG and PCI? 

a. How does volume of PCI and CABG, at the hospital and physician level, affect outcomes?

b. After adjusting for patient characteristics, how much variability is there in PCI and CABG outcomes, e.g. mortality, and what may this residual variation be attributed to? 

c. After adjusting for patient (including duration of antiplatelet therapy) and lesion characteristics, as above, are there residual differences in incidence of restenosis? 

d. How often is intravascular ultrasound being performed at the time of cardiac catheterization and does it influence the treatment decision? 

e. What are the local and regional variations in the rates of resource utilization (per number of patients) 

i. in the frequency of cardiology office visits 

ii. in the rates of non-invasive testing  

iii. In the rates of cardiac catheterization

f. After adjusting for patient characteristics, how much variability is there in catheterization outcomes?  Consider what quality of care improvement processes may improve those outcomes.

g. How can we develop evidence-based performance measures for PCI and CABG (other than volume) in order to identify/predict institutions or physicians with poor quality CABG and PCI outcomes?

5.   What is the effect of diagnostic test on treatment decision and outcomes? Consider invasive and non-invasive cardiac catheterization

a. exercise treadmill test (ETT)

b. Echo ETT

c. Sestamibi ETT

d. CT angiography and coronary calcification

e. MRI angiography

f. Carotid intimal media thickening

6.   Perception of risk by physicians; communication of risk to patients and informed patient decision making:

a. Clinician knowledge, evidence interpretation and attitudes towards about benefit of revascularization 

i. Impact of financial incentives for ad hoc simultaneous catheterization and PCI on treatment decision and outcomes
ii. Extent of, and need for, professional consensus (including surgical, cardiologist and interventional-cardiologist opinion) prior to treatment decision

iii. Impact of availability of independent source of information – systematic reviews - guidelines

b. Patient knowledge, attitudes and beliefs about CAD and benefit of revascularization

i. Assessing knowledge understanding and patient values (patient preferences) about beneficial and adverse consequences, e.g., stroke and cognitive deficits and angina relief

ii. Process and site of patient education and gaining patient consent (e.g. prior vs. during hospitalization)

iii. What are the actual preferences when patients knowledgeable about expected outcomes?
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