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Background
Due to the increasing emphasis on guiding patient management and revascularisation based on the extent rather than just the presence of ischaemia it is important to understand the relationship between parameters obtained in the catheter laboratory, such as luminal coronary artery stenosis, fractional flow reserve (FFR) and the extent of the ischaemic burden. Classic jeopardy scores estimate the area of myocardium at risk based on luminal stenosis severity without integrating their haemodynamic significance, whereas FFR assesses the impact of a stenosis on flow but is not influenced by the volume of subtended myocardium. Incorporating FFR measurements to a jeopardy score to produce a "functional jeopardy score" may provide a rapid method in the catheterisation laboratory to estimate ischaemic burden. The objective of this study is to assess the relationship between classical anatomical jeopardy scores, functional jeopardy scores (based on the combination of anatomical and haemodynamic data) and the extent of ischaemia identified on cardiovascular magnetic resonance (CMR) perfusion imaging.

Methods
39 patients with angina and known or suspected coronary artery disease (CAD) referred for coronary angiography prospectively underwent high-resolution CMR perfusion imaging and coronary angiography. Fractional Flow Reserve (FFR) was measured in all vessels with a stenosis of >50%. The APPROACH and BCIS-1 jeopardy scores were calculated based purely on angiographic anatomy using a cut off of both 50% (APP50 and BCIS50) and 70% (APP70 and BCIS70) as well as after integration of FFR (APPFFR and BCISFFR) and compared with the extent of ischaemia identified on CMR perfusion imaging.

Results
The correlation between the extent of ischaemia measured by CMR and the anatomical jeopardy score based on a 50 % threshold was moderate (APP50 r=0.56 p=0.0002; BCIS50 r=0.47, p=0.0012) see table1. This was improved by using the 70% threshold (APP70 r=0.69 p=0.0001, BCIS70 r=0.67 p=0.0001). Integration of FFR data resulted in good correlation (APPFFR r=0.76, p=0.0001, BCISFFR r=0.78, p=0.0001.The extent of ischaemia measured by the different scores is demonstrated in Fig 1. Bland Altman analysis reveals an overestimation of the area at risk with all anatomical scoring. APP50 and APP70 with a mean bias of 27.6% and 19.2 respectively. BCIS50 and BCIS70 score of 27.7%. This improved to 14.1% and 11.1% with the functional APPFFR and BCISFFR scores respectively and was associated with smaller confidence intervals.Table 1Mean values of angiographic scores and correlation with CMR


	Score
	Mean result (SD)
	Correlation with CMR (r value
	Correlation with CMR (r value
	Mean bias

	APP50
	38.66 (26)
	0.60
	p<0.05
	27.6

	APP70
	30.33 (27.8)
	0.69
	p<0.05
	19.2

	APPFFR
	25.17 (23.4)
	0.76
	p<0.05
	14.1

	BCIS50
	4 (3.1)
	0.47
	p<0.05
	27.7

	BCIS70
	3.27 (3.17)
	0.67
	p<0.05
	16.2

	BCISFFR
	2.67 (2.7)
	0/78
	p<0.05
	11.1
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Figure 1Mean ischaemic Burden Estimation Mean values (percentage) of ischaemic burden measured by CMR and angiographic jeopardy scores (APPROACH and BCIS-1) based on 50 % and 70% QCA thresholds and with incorporation of the FFR data (BCISFFR and APPFFR). The BCIS-1 score has been converted into a percentage for comparative purposes. CMR = cardiovascular magnetic resonance FFR=fractional flow reserve





Conclusions
Anatomical and functional jeopardy scores overestimate the extent of ischaemia, when compared to CMR. Integrating physiological information from FFR to angiographic lesion characterization to generate a functional jeopardy score improves the estimation of ischaemic burden in the catheterization laboratory.
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