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SUMMARY 

The RAND appropriateness method has been used to study the appropriateness of use of 
coronary revascularization in at least ten countries. However, each of these studies 
involved single country panels. We convened a multinational panel composed of 
cardiothoracic surgeons, interventional cardiologis ts and non-interventional cardiologists 
representing the Netherlands, Spain, Sweden, Switzerland and the United Kingdom. This 
panel rated the appropriateness of indications for percutaneous transluminal coronary 
angioplasty (PTCA) and coronary artery bypass graft surgery (CABG) as well as the level 
of evidence on which those decisions were made. Overall, interventional cardiologists 
gave the highest appropriateness scores and the panel believed there was more convincing 
evidence for CABG than for PTCA. These findings should encourage further work to 
examine differences in cardiovascular care across Europe. 

INTRODUCTION 

Wide  variations have been noted in the use of coronary revascularization in Europe and 
North America. In 1992, the rate of coronary artery bypass graft surgery (CABG) varied 
from 14 per 100,000 in Spain, to 31 per 100,000 in the United Kingdom and to 61 per 
100,000 in the Netherlands. This type of varia tion may be related to differences in style of 
practice based on patient age or condition. In Europe, we found that there were significant 
differences in the clinical symptoms experienced by patients that lead to their referral for 
revascularization. Fourteen percent of Dutch patients were referred for CABG during an 
admission for an acute myocardial infarction compared to only 2% of British CABG 
patients. In North America, it was found that elderly residents of New York state with 
severe coronary artery disease undergo CABG at more than four times the rate of a similar 
group of Canadians. 

As countries come under further financial pressure due to the rising costs of medical care 
more scrutiny is being paid to health care services. The medical community is also facing 
increasing pressures regarding malpractice and questions regarding appropriate standards 
of care. These concerns have lead to several studies examining the appropriateness of use 
of coronary revascularization. 

A number of lessons have been learned from these studies. First, the panels are reliable. 
When physicians have been randomized to different panels there were high levels of 
agreement among the panels (kappa ranging from 0.52 to 0.83)'. 
Second, when differences do exist between panels or between panels and decision analytic 
models they often reflect areas of uncertainty in the clinical literature2. Third, the panels 
are valid in that patients who meet necessity criteria who do not undergo revascularization 
have worse outcomes then similar patients who do undergo revascularization.3 Fourth, the 
appropriateness of CABG has increased over time and this increase has been associated 
with an increase in the proportion of patients with left main and three-vessel disease. 
Fifth, it is critical in doing cross-cultural comparisons to apply each country's standards to 
each others clinical data, and, to examine outcome data when available. For example, 
while United States (US) and Canadian physicians rate appropriateness in a similar 
manner4, there are substantial differences in the ratings between US and Swedish criteria5. 



Yet, in each of these studies the expert panel that developed the criteria came from a 
single country. In fact, since 1984, one or more expert panels have rated the 
appropriateness of indications for coronary revascularization in Canada, the US, Italy, the 
Netherlands, Spain, Sweden, Switzerland, and the United Kingdom (UK). Given the 
continued movement toward a common European community, we wondered what 
standards would be developed by a multinational expert physician panel. To answer this 
question, we convened a multinational panel to develop appropriateness criteria for 
percutaneous transluminal coronary angioplasty (PTCA) and CABG and to rate the 
quality of evidence that was associated with those decisions. The primary objectives were 
to identify the degree of variation among different specialties and countries. 

MATERIALS AND METHODS 

We developed appropriateness criteria for PTCA and CABG using the RAND 
appropriateness method. First, we conducted a systematic review of the literature to 
evaluate the benefits, risks and indications for these procedures6. Based on this review, a 
final list of 740 indications for PTCA and CABG was developed by researchers 
experienced in the RAND method. A 15-member multinational expert physician panel 
was selected from nominees from national specialty societies in the Netherlands, Spain, 
Sweden, Switzerland and the UK. There was one interventional cardiologist (1C), one 
non- interventional cardiologist (NIC) and one cardiothoracic surgeon (CTS) from each 
country. 

The panelists were given the literature review and asked to rate the appropriateness of the 
indications using a modified Delphi method. The ratings were on a one to nine scale with 
one representing an extremely inappropriate indication and nine an extremely appropriate 
indication. In the first round, there was no interaction among panelists. The results were 
tabulated and the panelists then met in Madrid for a day and a half to discuss their ratings, 
modify the indication structure and to rate the indications again. Indications were 
classified as inappropriate, of uncertain appropriateness and appropriate based on the 
median panel rating and level of disagreement. All indications were also rated with 
respect to the quality of evidence on which the appropriateness ratings were based. The 
evidence was rated on a four-point scale as: convincing evidence, 
weaker evidence, group opinion and individual opinion. For this report, group opinion and 
individual opinion were combined into a single category. We report the mean 
appropriateness scores and the distribution of ratings regarding level of evidence. 

RESULTS 

Interventional cardiologists had the highest mean rating for PTCA (6.43) compared to 
ratings of 5.53 for NIC and 5.1 for CTS. The converse was true for CABG where the CTS 
rating of 5.73 was substantially higher than that of the NIC (5.04) and the 1C (4.87). 
There was no specific pattern evident when examining rating by country of panelist origin 
(Figure 1). The Spanish panelists had the highest mean rating for PTCA (7.01) while the 
Swiss panelists had the highest ratings for CABG (5.43). 

Panelists also rated the level of evidence that formed the basis of their ratings. There was 
less variation among the specialties with respect to CABG than for PTCA. For CABG, the 
CTS rated that there was convincing evidence for 29% of the indications compared to 
25% by the NICs and 35% by the ICs. In contrast, the ICs thought there was convincing 
evidence regarding PCTA for 27% of indications compared to only 8% for each of the 
other two specialties. 

Similar findings were found when examined by the panelist country (Figure 2). There 
were significantly greater variations between countries with respect to the level of 



evidence regarding PTCA than for CABG. For both PTCA and CABG, the Spanish 
panelists gave the highest evidence ratings. 

CONCLUSIONS 

The appropriateness of use of CABG has increased over time and this has been associated 
with a higher proportion of patients with more severe disease being referred for CABG 
while those with less severe disease are referred for PTCA. However, due to the evolving 
nature of percutaneous interventions (e.g., angioplasty, stent, rotoblator, laser) there 
remains significant uncertainty regarding indications for these procedures. This 
uncertainty is reflected in the greater proportion of indications rated in the uncertain 
category. These findings are reinforced by the panelist ratings on the quality of evidence. 
There is much more agreement among panelists regarding the quality of evidence for 
judging the appropriateness of indications for CABG then there is for PTCA. 

These findings should encourage further work to examine differences in the utilization 
and access to cardiovascular care across Europe. As European countries mover toward 
further integration of services, it is imperative that we understand how their populations 
utilize medical care and if there are differences in physician decision making regarding 
care. 

Finally, new ways must be found to assist clinicians in identifying and providing 
appropriate care including incorporating patient values in this process; moving from 
studies evaluating quality of care to improving it; and examining issues both of the 
overuse as well as underuse of procedures. 

REFERENCES 

1. Shekelle PG, Kahan JP, Bernstein SJ, et al. The reproducibility of a method to identify 
the overuse and underuse of medical procedures. NEJM 1998;338: 

1888-1895. 

2. Bernstein SJ, Hofer TP, Meijier AP, Rigter H. Setting standards for effectiveness: A 
comparison of expert panels and decision analysis. Int J Quality Health Care 1997;9:15-
22. 

3. Kravtiz RL, Laouri M. Measuring and averting unnecessary cardiac procedures: A 
summary of results and future directions. Joint Commission Journal on Quality 
Improvement 1997;23:268-276. 

4. McGlynn EA, Naylor CD, Anderson GM, et al. Comparison of the appropri-ateness of 
coronary angiography and coronary artery bypass graft surgery between the US and 
Canada. JAMA 1994;272:934-40. 

5. Bernstein SJ. The appropriateness of coronary procedures in Sweden. JAMA 
1994;272:1254-55. 

6. Emanuelson H, Brorsson B, Bernstein SJ, Werko L. Coronary artery bypass graft 
surgery, percutaneous transluminal coronary angioplasty or medical therapy in anginal 
pain. The Swedish Council on Technology Assessment in Health Care, October 1998. 

FIGURE CAPTIONS 

Figure 1. Mean appropriateness score for PTCA and CABG, by panelist country 



Figure 2. Level of evidence for PTCA and CABG appropriateness ratings, by 
panelist  

 
Country PTCA 

CABG 
 

Netherlands 5.17 4.63 
Spain 7.01 4.82 
Sweden 5.49 4.82 
Switzerland 5.27 5.43 
UK 5.62 4.82 
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