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I.    EXECUTIVE SUMMARY 

 

¶ This report analyses the magnitude and the variation of ischaemic coronary 

disease and its clinical management and treatment. To this end, the analysis is 

two-folded: it includes population exposure to burden of disease and to 

intensity of treatment, depending on their place of residence; but, it also 

ŜȄŀƳƛƴŜǎ ǉǳŀƭƛǘȅ ƻŦ ƘƻǎǇƛǘŀƭ ŎŀǊŜΣ ōȅ ōŜƴŎƘƳŀǊƪƛƴƎ ǇǊƻǾƛŘŜǊǎΩ ŎŀǎŜ Ŧŀǘŀƭƛǘȅ 

rates for patients with acute myocardial infarction (AMI) and for the 

procedures of election in those cases. 

¶  Percutaneous Coronary Intervention (PCI, commonly known as coronary 

angioplasty) and Coronary Artery Bypass Graft (CABG) are effective and safe 

revascularization procedures that have improved survival and quality of life in 

the last decades. By and large, PCI has been proven to be a better option at 

reducing the risk of death, especially when there are few blocked/affected 

blood vessels; and particularly, primary PCI supersedes any other alternative. 

Nevertheless, CABG is still considered more effective when dealing with 

multivessel disease (3 or more vessels implied). 

¶ In the geographical approach, the mismatching between patterns of burden of 

coronary ischaemic disease (CID) and intensity of use of revascularization 

procedures is examined; previous evidence shows that populations living in 

certain geographic areas are less exposed to revascularisation interventions 

than residents in other areas, regardless the burden of disease or the 

socioeconomic status of the area; this might signal over and under-exposure 

to this type of procedures.  

o In 2009, England had the highest CID admission rate among ECHO 

countriesς 1 admission per 291 adult inhabitants, but the third highest 

PCI and CABG rate. English PCI rate is 30% bigger than the Portuguese, 

the country with the lowest rate; meanwhile, the CABG rate in England is 

up to 2.7 times higher than the Spanish. 

o In 2009, 141,167 CID admissions occurred in England, representing 1 

admission per 311 English adult inhabitants. Differences between local 

authorities with extreme high and low rates of CID admissions reached 

2.4-fold rate. Although systematic variation was just 8% above that 
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randomly expected, it was highly influenced- up to 29%- by the region 

(GOR) of reference. 

o The same year, 63,220 PCI interventions and 20,434 CABG surgeries were 

performed. Variation observed in both interventions was quite similar: 

the ratio across local authorities with extremes rates was around 2.5-fold 

and variation not deemed random was 8% above that expected for PCI 

and 7% for CABG. Even the region effect was comparable, despite being a 

bit higher in CABG, 11% versus 7% in PCI. 

o Some positive correlation between CID admissions (considering CID 

admission as a proxy for burden of coronary disease) and PCI procedures 

was found in North East region. South East and East of England regions 

on the other hand, showed a certain negative relationship. In turn, 

London residents, standing the highest PCI rates do not bear significantly 

more risk of CID. 

o CABG utilisation correlated even less than PCI with burden of disease at 

LA level. A coincidental pattern was found in North West and South East. 

In Yorkshire, East Midlands, East of England and South West regions 

CABG intensity of use and the risk of CID hospitalisation was inversely 

related.  

o Comparing the relative risk of exposure to PCI and CABG, at regional 

level, Yorkshire, East Midlands and East of England have less exposure 

than expected to both procedures, while residents in London region 

showed higher exposure to both interventions. Thus, no substitution 

between revascularisations procedures seems to have occurred in these 

regions. North West region behaviour, on the other hand, denotes a 

certain pattern, where CABG may be the preferred revascularisation 

alternative as residents bear risk below average of undergoing PCI, but 

more risk than the national average of having CABG. 

o From 2002 to 2009, coronary ischaemic disease admissions decreased by 

18%, from 1 admission per 234 to 1 admission per 284 adult inhabitants. 

Of these hospitalisations, those corresponding to AMI declined by 10%. 

o In the same period, PCI utilisation have doubled its rates while CABG rate 

decreased by 11%. The low and stable systematic variation observed for 

both interventions pointed out a homogeneous exposure to them across 

the territory. There is no a clear interaction pattern between the two 

revascularisation options, since CABG rates hardly decreased despite PCI 

having doubled theirs.  
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o From 2002 to 2009, significant more CID admissions occurred in the most 

deprived local authorities than in wealthier ones. Besides, less affluent 

areas also showed significantly higher PCI and CABG utilisation rates than 

those better-off.  

o It is worth noting that PCI utilisation has increased in all wealth levels, 

meanwhile CABG utilisation have decreased in the most deprived local 

authorities, and remained stable in wealthier ones. Since, worse-off areas 

bear more CID admissions; we could expect higher need for health care 

than high income areas. Thus, it would be advisable further detailed 

analysis to understand implications for equity in access to 

revascularisation procedures 

¶ On the other hand, when performing the analysis on provider basis, different 

meso and micromanagement approaches towards the cardiovascular 

ischaemic disease could explain an important part of the unwarranted 

variation in outcomes, not expected by chance. Differences in the risk-

adjusted case fatality rates (CFR) after both revascularisation procedures are 

still noticeable, with considerable ǾŀǊƛŀǘƛƻƴ ŀŎǊƻǎǎ ƘƻǎǇƛǘŀƭǎΣ ǿƘŜǊŜ άǾƻƭǳƳŜέ 

(number of interventions carried out) has been argued as a plausible factor of 

these differences. 

o English Risk-adjusted CFR for AMI, in 2009, was 94.41 per 1,000 patients 

aged 18 and older; the second lowest rate, almost 5 per thousand points 

below the ECHO average. In terms of exposure, only 8% of all English AMI 

patients were treated at poor performing hospitals ςthe second lowest 

share of patients among ECHO countries. On the other hand, 34.25% of 

!aL ǇŀǘƛŜƴǘǎ ǿŜǊŜ ŀŘƳƛǘǘŜŘ ǘƻ ƘƻǎǇƛǘŀƭǎ ŦƭŀƎƎŜŘ ŀǎ άƎƻƻŘέ ƻǊ ŜǾŜƴ 

άŜȄŎŜƭƭŜƴǘέ ǇŜǊŦƻǊƳŜǊǎ ςalso the second lowest proportion, below the 

ECHO average. 

o Regarding the revascularisation procedures, in-hospital mortality after PCI 

in England, in 2009, was 13.7 per 1,000 patients aged 40 and older, the 

lowest among ECHO countries, 6 per thousand points below ECHO 

average. Besides, only 3.35% of patients undergoing a PCI were treated at 

άŀƭŀǊƳέ ǇŜǊŦƻǊƳŜǊ ƘƻǎǇƛǘŀƭǎ όthe lowest proportion among ECHO 

countries), while 36% of patients were intervened at hospitals pointed 

ƻǳǘ ŀǎ άƎƻƻŘ ǇŜǊŦƻǊƳŜǊǎέ (the highest share for this procedure among 

ECHO countries). 

o The risk-adjusted CFR after CABG surgery in England, in 2009, was also by 

far the lowest among ECHO countries -27.8 per 1,000 patients aged 40 
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ŀƴŘ ƻƭŘŜǊΣ ŀƭƳƻǎǘ ƘŀƭŦ ǘƘŜ 9/IhΩǎ ŀǾŜǊŀƎŜ ǊŀǘŜ. Besides, all English 

hospitals were labelled not only as high volume (above 250 procedures 

per year) but also showed the highest share of activity per centre among 

hospitals in all ECHO countries. In addition, 86.4% of patients were 

ƛƴǘŜǊǾŜƴŜŘ ŀǘ άgood/excellent performersέ ƘƻǎǇƛǘŀƭǎΣ ŀƎŀƛƴ ōȅ ŦŀǊ ǘƘŜ 

highest share among ECHO countries. 
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II.    INTERNATIONAL COMPARISON 

 

This chapter offers a view as to how England behaves compared to the other 

ECHO countries when it comes to ischaemic coronary disease and its clinical 

management and treatment. To this end, the analysis is two-folded:  

a. Geographic approach: it compares the population burden of disease and 

the exposure to intensity of treatment, depending on the place of 

residence (both the magnitude and the within-country variation);  

b. Hospital approach: it examines the quality of hospital care in terms of 

their case fatality rates for patients with acute myocardial infarction 

(AMI) and for the procedures of election in those cases. These outcomes 

are used to benchmark all hospitals across ECHO, providing a view of 

ǿƘŜǊŜ 9ƴƎƭƛǎƘ ƘƻǎǇƛǘŀƭǎΩ ƻǳǘŎƻƳŜǎ ǎŜŀǘ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘƻǎŜ ƛƴ ǘƘŜ ƻǘƘŜǊ 

ECHO countries.  

 

a. Geographic approach 

 

This section offers a rough picture of the incidence of coronary ischaemic disease 

(CID) and AMI admissions taken as a proxy of burden of coronary disease; it also 

examines the intensity of use of the alternative revascularization procedures in 

England compared to what happens at the other ECHO countries. 

The geographic approach is focused on population exposure. The key question 

for analysis is how the risk of coronary disease and access to revascularisation 

procedures correlate, depending on the place where individuals live.   

 

 

 

All through this section paired dot plots are used to show results. The chart on the 

right is always intended to give the reader a sense of the magnitude of burden of 

disease or utilisation of revascularisation procedures in each country; the image on 

the left provides an idea of the actual variation comparable across countries. Note 

that each dot represents the relevant health care geographic unit in each country. 

 

 

The cross-country 

comparison of the 

geographical distribution of 

population exposure to 

burden of disease and to 

intensity of use of 

procedures provides the 

basis for flagging situations 

of over and under-use of 

revascularisation.  

The benchmarking of 

ƘƻǎǇƛǘŀƭǎΩ ŎŀǎŜ Ŧŀǘŀƭƛǘȅ ǊŀǘŜǎ 

adds a dimension of quality 

and safety of the care 

provided and its variation 

within each country.   

Accounting for specific 

organisation features, the 

international comparison 

provides a wider 

perspective, boosting 

assessment beyond 

national inertias.  
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Coronary Ischaemic Disease (CID)  

 

In 2009, England has the highest CID admission rate among ECHO countriesς 1 

admission per 291 adult inhabitants. That means almost 2-fold difference in 

relation to Portugal, the country with the lowest rate (see table 1 in appendix 

1.a). 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Similar ratios between areas with extreme rates are detected in England, 

Denmark, Slovenia and Portugal: residents in areas with the highest rates have 

around twice the probability of CID admission to a hospital than those living in 

areas with the lowest. In Spain the ratio increases to more than 3 times. Although 

England shows the highest variation not deemed random, 24% beyond that 

expected, values are moderate/low in all countries, ranging from 9% (Slovenia) to 

24% (England). 

 

  

Figure 1.a. Age-sex standardised hospitalisation rates of CID per 
10,000 inhabitants (natural scale to compare actual rates).         

Year 2009 
 

Figure 1.b. Age-sex standardised hospitalisation rates of CID per 
10,000 inhabitants (normalised scale to compare degree of 

variation). Year 2009 

 
* Each dot represents the relevant healthcare administrative area in each ECHO country (Local Authorities for England). The y-axis charts the administrative 
areas standardised rate per 10,000 inhabitants (+18 age). The figure is built over the total amount of CID hospitalisations in 2009 in ECHO countries. In Figure 
1b admission rates have been normalised to ease comparison of the degree of variation across countries 
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Acute Myocardial Infarction (AMI)  

 

AMI admission rate in England is the second highest among ECHO countries, 1 

hospitalisation per 597 adults, but quite similar to Denmark, Portugal and Spain. 

Slovenia stands out showing the highest rate, 1 admission per 449 adult 

inhabitants. 

Differences between areas with extreme rates of AMI hospitalisations are around 

2 fold In all ECHO countries. 

The part of the observed variation not amenable to chance is low, except in 

Slovenia where it reaches 34% above that expected. In England 15% of variation 

exceeds what could be randomly expected (see table 2 in appendix 1.a). 

 

 

 

 

 

* Each dot represents the relevant healthcare administrative area in each ECHO country (Local Authorities for England). The y-axis charts the administrative 
area standardised rate per 10,000 inhabitants (+18 age). The figure is built over the total amount of AMI hospitalisations held in 2009 in the ECHO countries. In 
Figure 2b admission rates have been normalised to ease comparison of the degree of variation across countries 

 

 

 

 

  

Figure 2.a. Age-sex standardised hospitalisation rates of AMI per 
10,000 inhabitants (natural scale to compare actual rates).                

Year 2009 

Figure 2.b. Age-sex standardised hospitalisation rates of AMI per 
10,000 inhabitants (normalised scale to compare degree of 

variation). Year 2009 
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Percutaneous Coronary Interventions (PCI)  

 

England shows the third highest PCI rate among ECHO countries, 1 admission per 

368 inhabitants aged 40 or older. This rate is 30% bigger than the one found in 

Portugal, the country with the lowest rate. The ratio between the highest and 

lowest PCI rate found at local level is similar in England, Denmark, Portugal and 

Slovenia: ranging from 1.9 to 2.6 folded chance of undergoing a PCI intervention 

for residents in those areas with the highest rates. In Spain this ratio is close to 5, 

pointing out acute differences in PCI utilisation across the Spanish territory. 

In this case, systematic variation ranges from just 8% above that expected by 

chance in England and Portugal to 1.8 times greater than expected in Slovenia 

(see table 3 in appendix 1.a). 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 3.a. Age-sex standardised utilisation rates in PCI per 10,000 
inhabitants (natural scale to compare actual rates).                      

Year 2009 

 

Figure 3.b. Age-sex standardised utilisation rates in PCI per 10,000 
inhabitants (normalised scale to compare degree of variation). 

Year 2009 

 

  

* Each dot represents the relevant healthcare administrative area in each ECHO country (Local Authorities for England). The y-axis charts the administrative 
ŀǊŜŀǎΩ ǎǘŀƴŘŀǊŘƛǎŜŘ ǊŀǘŜ ǇŜǊ млΣллл ƛƴƘŀōƛǘŀƴǘǎ όҌпл ŀƎŜύΦ ¢ƘŜ ŦƛƎǳǊŜ ƛǎ ōǳƛƭǘ ƻǾŜǊ ǘƘŜ ǘƻǘŀƭ amount of PCI procedures held in 2009 in the ECHO countries. In 
Figure 3b intervention rates have been normalised to ease comparison of the degree of variation across countries 
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Coronary Artery Bypass Grafting (CABG)  

 

England has the third CABG rate among ECHO countries ς 1 admission per 1,111 

inhabitants aged 40 or older. That represents 2.7-fold utilisation compared to 

Spain, the country with the lowest rate.  

Conversely, the ratio between the highest and lowest CABG rate found at local 

level is close to the Danish ratio and quite low compared to the other countries: 

just 2.3 folded chance of undergoing a CABG intervention for residents in those 

local authorities with the highest rates. In Spain, depending on their area of 

residence, populations stand almost 10 times more probability of getting a CABG 

procedure.  

The systematic part of this variation is high in all countries, going up to 41% 

above that randomly expected in England (see table 4 in appendix 1.a). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.a. Age-sex standardised utilisation rates in CABG per 
10,000 inhabitants (natural scale to compare actual rates).         

Year 2009 

 

Figure 4.b. Age-sex standardised utilisation rates in CABG per 
10,000 inhabitants (normalised scale to compare degree of 

variation). Year 2009 

 

  

* Each dot represents the relevant healthcare administrative area in each ECHO country (Local Authorities for England). The y-axis charts the administrative 
area standardised rate per 10,000 inhabitants (+40 age). The figure is built over the total amount of CABG interventions held in 2009 in the ECHO countries.. In 
Figure 4b intervention rates have been normalised to ease comparison of the degree of variation across countries. 
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b.   Hospital approach 

 

Through this section, analysis will focus on providers, benchmarking for 3 quality 

outcome indicators. Two insights to retain: the actual value of the hospital case-

fatality rate (CFR), and the relative position compared to the ECHO benchmark 

and its confidence interval limits (95 and 99% levels) built into a funnel plot. This 

relative position allows for an assessment of the hospital performance as 

average, good, excellent, alarm and alert. 

ECHO benchmark is built as the expected average behaviour, using data from all 

hospitals in the 5 countries analysed (multilevel regression modelling). All CFR are 

Risk-adjusted for sex, age, severity of the underlying condition and co-morbidity 

(Elixhauser index). This way, differences across providers should not be amenable 

to patient characteristics affecting their inherent probability of dying after 

admission or surgery (appendix 4 provides details as to the variables included in 

risk-adjustment). 

Hospitals treating less than 30 patients or procedures/year have been excluded 

from the analysis in order to avoid noise when modelling (table 5, appendix 1.b, 

details the number of hospitals, per indicator, excluded under this criterion and 

its percentage of treated patients). In fact, the amount of interventions held at 

each hospital, or so called "volume", is one of the significant explanatory 

variables when analysing the risk-adjusted CFR; therefore, it has been argued as a 

plausible factor underpinning the observed differences in rates across hospitals. 

The threshold for high and low volume hospitals has been empirically set at 250 

patients or procedures/year.  

Funnel plots enable the assessment of individual hospital performance against the 

international benchmark. Each hospital (dot) is charted by its risk-adjusted case 

fatality rate and the volume of patients or procedures in a year. The benchmark is 

built on the ECHO hospitals average CFR (risk-adjusted) and its 95% and 99% CIs. 

The solid grey line represents the ECHO CFR, while red lines correspond to the 95% 

confidence interval control limits and the dashed blue lines to the 99% limits. Those 

thresholds represent the boundary between expected variation in outcomes (not 

significantly different from average) and significant variation. Hospital outcomes 

laying beyond the upper thresholds flag hospitals as poorer performers (in the alert 

or alarm position); outcomes below the bottom limits signal hospitals as good or 

excellent performers. Whichever the direction, outliers warrant further 

investigation and analysis to identify underlying factors and either tackle them or 

use as examples of good practice.   

 

Different healthcare 

systems across Europe, 

with different 

organizational features, 

might obtain different 

outcomes in dealing with 

ischaemic coronary 

disease.  Comparing the 

outcomes across 

individual hospitals in 

each country provides 

insights as to where 

intervention might be   

targeted to improve case 

fatality rate for patients 

with coronary conditions.  

It also allows for a 

comparison of national 

patterns of hospital 

behaviour (minimum 

volume of cases, 

ŘƛǎŎƘŀǊƎƛƴƎ ǇƻƭƛŎƛŜǎ Χύ 

drawing useful lessons.  
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In-hospital mortality in Acute Myocardial Infarction (AMI). 

 

In-hospital risk-adjusted CFR per 1,000 AMI patients (urgent admission in patients 

18 and older) is a widely used indicator of the quality and safety of the care 

provided in a hospital. 

In 2009 at the ECHO countries, 146,859 hospital admissions in patients 18 and 

older were flagged as Acute Myocardial infarctions. From those, 12,582 passed 

away. After risk-adjusting modelling, these figures place the ECHO average CFR at 

99.03 per 1,000 hospitalised patients, which means that 1 in 10 AMI admissions 

resulted in dead. 

The total number of ECHO hospitals analysed is 435; 55% of them, flagged as high 

volume hospitals (more than 250 AMI patients in a year), took care of 82.5% of 

the total AMI hospitalised patients (see tables 5 and 6 in appendix 1.b).  

Regarding the English hospitals, 125 out of 149 centres were high volume in 

2009, and took care of 94% of all AMI hospitalised patients; this is the largest 

share of AMI patients treated at high volume hospitals among the ECHO 

countries.  

On the other hand, 15 out of the 149 centres were flagged as άŀƭŜǊǘέ ƻǊ άŀƭŀǊƳέ 

performers. In terms of exposure, almost 8% of all AMI patients were treated at 

ǘƘƻǎŜ άŀƭŜǊǘέκ άŀƭŀǊƳέ ƘƻǎǇƛǘŀƭǎ -still, the second smallest percentage among all 

ECHO countries. Nevertheless, it is also true that 34.25% of all AMI patients were 

admitted to hospitals placed as άƎƻƻŘέ ƻǊ ŜǾŜƴ άŜȄŎŜƭƭŜƴǘ ǇŜǊŦƻǊƳŀƴŎŜέΦ όsee 

table 6, appendix 1.b, for further details). 

Figure 5 shows the risk-adjusted CFR in each of the ECHO hospitals, drawing their 

relative position to the ECHO benchmark in a funnel plot.  
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Outcomes shown in the funnel indicate a rather good performance, where 66% of 

hospitals are at the average position indicating a risk-adjusted in-hospital 

mortality not significantly different from ECHO benchmark.  

In the ECHO framework, an important issue to consider is the variation in 

outcomes among hospitals, depending on the volume of AMI patients treated. 

Most of hospitals flagged as alarm and alert are lower activity hospitals, even 

though this pattern does not show so clearly in England as in other ECHO 

countries, becomes low volume hospitals are rare. 

 

In-hospital mortality after Percutaneous Coronary Intervention (PCI)  

 

In 2009, 132,737 patients 40 and older underwent PCI procedure at one of the 

ECHO countries hospitals. 2,623 of them passed away, that is, 1 in each 51 

intervened patients. These figures leave the ECHO risk-adjusted CFR at 19.86 per 

1,000 patients (+40) undergoing PCI procedure. That year, England had by far the 

 

Figure 5. In-hospital case fatality rate for AMI admissions across hospitals in ECHO countries. Year 2009. 

* Each dot represents one of the ECHO hospitals that treated more than 30 AMI cases in that year. The expected number of deceases per 1,000 hospitalised 
patients is built on the average across ECHO hospitals. 
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smallest risk-adjusted CFR, 6.2 per thousand points below ECHO benchmark. 

Within the ECHO framework, 80% of the hospitals performing PCI procedures 

were high volume and took care of 95.44% of patients undergoing that procedure. 

In England that figure reaches 97.2% (see tables 5 and 6 in appendix 1.b).  

As shown in figure 6, English hospitals have rather good outcomes in 

performance according to ECHO benchmark. Clearly, the highest percentage in 

ECHO of patients undergoing PCI treated at good or excellent performing 

hospitals (36%). In this particular case, unlike what is generally observed and, 

thus, expected, volume does not seem to have an impact in outcomes (only one 

of the lower volume centres was flagged as poorer performer). Actually, only 

3.35% of English patients undergoing coronary angioplasty were treated at 

alarm/alert hospitals, the smallest percentage across ECHO countries. (See table 

7, appendix 1.b, for further details). 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 6. In-hospital case fatality rate after Percutaneous Coronary Intervention across hospitals in ECHO countries. Year 2009.  

 

* Each dot represents one of the ECHO hospitals that performed more than 30 PCI in that year. The expected number of deceases per 1,000 hospitalised 
patients is built on the average across ECHO hospitals 
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In-hospital mortality after Coronary Artery Bypass Graft (CABG) 

 

In the 89 ECHO hospitals performing CABG surgery, 33,683 patients, aged 40 and 

older, were intervened in 2009 and almost 4% of them passed away. In terms of 

risk-adjusted CFR, this means 1 in 20 patients undergoing the procedure. More 

than half of those 89 centres was categorised as "high volume", and they took 

care of 82.16% of total CABG performed that year at ECHO countries.  

It is also worth highlighting that 61.26% of all patients were treated at hospitals 

placed in the "alert/alarm" zone, versus the 5.61% treated at hospitals flagged as 

"good/excellence performance". 

In this ECHO context, England shows a particularly different picture. The 

percentage of English patients undergoing CABG surgery treated at higher 

volume hospitals rises up to 100%. Only 29 of their hospitals perform CABG 

surgery and none of them was flagged as poor or less safe at performance while 

уо҈ ǿŜǊŜ άƎƻƻŘέ or ŜǾŜƴ άŜȄŎŜƭƭŜƴǘέΦ 

The scenario of the risk-adjusted case fatality rate after CABG shown in figure 7 

placed England in 2009 at the highest level of performance. Compared to the 

ECHO benchmark, the English risk-adjusted CFR for CABG is the lowest, 22.52 per 

thousand points below the ECHO average and less than half of the Spanish one, 

the country with the highest rate. 
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Figure 7. In-hospital case fatality rate after CABG across hospitals in ECHO countries. Year 2009. 

 

* Each dot represents one of the ECHO hospitals that performed more than 30 BYPAS surgeries in that year. The expected number of deceases per 1,000 
hospitalised patients is built on the average across ECHO hospitals 
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III.    IN COUNTRY VARIATION 

 

At this section, the incidence of coronary ischaemic disease as well as the 

intensity of use of the alternative revascularization procedures performed in 

England will be analysed from an internal perspective, comparing what happens 

at the different health care relevant administrative areas (geographic approach) 

or hospitals (providers approach) within the country. 

Following the same structure as the previous chapter, the analysis is two-folded:  

a. Geographic approach: it compares the population burden of disease and 

the exposure to intensity of treatment, depending on the place of 

residence (both the magnitude and the within-country variation) across 

local authorities and regions;  

b. Hospital approach: it examines the quality of hospital care in terms of 

their case fatality rates for patients with acute myocardial infarction 

(AMI) and for the procedures of election in those cases. These outcomes 

are used to benchmark individual English hospitals  

 

a.   Geographic approach 

 

The magnitude and the variation in coronary condition and/or revascularization 

procedures across the country will be mapped out following two health relevant 

administrative tiers: 326 local authorities and 9 regions (Government Offices for 

Regions-GORs). While local authorities would represent local provision of care, 

regions are used as a surrogate for regional policies affecting all the local 

authorities within. 

 

Coronary Ischaemic Disease admissions (CID) 

 

In 2009, 141,167 CID admissions occurred in England, which means 1 admission 

per 311 English adult inhabitants.  

Differences in CID admissions between local authorities with extreme high and 

low rates reached 2.4-fold difference. Although systematic variation was just 8% 

above that randomly expected, it was highly influenced- up to 29%- by the region 

where the local authority belongs (see tables 9 and 10 at the appendix 2.a). 

CID admissions are 

considered a proxy of the 

burden of cardiovascular 

disease at a geographical 

level.  

In the ECHO framework 

this indicator is used as 

άcalibratorέ and helps to 

interpret results about 

intensity of population 

exposure to 

revascularization options: 

coronary artery bypass 

graft and percutaneous 

coronary intervention. 
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Figure 10. Age-sex standardised CID hospitalisation rate per 10,000 
inhabitants by regions. Year 2009 

Figure 11. CID Admission Ratio observed/expected by regions. Year 
2009 

 

 

* Maps on the left (standardised rates) merely represent the amount of admissions flagged as CID admissions -the darker the colour, the higher the amount of 
admissions (always per 10,000 adult inhabitants). Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). ςlegend within the maps provides 
the range of standardised rates within each quintile. Maps on the right represent relative risk of hospitalization at each area using as a proxy the ratio observed to 
expected number of CID hospitalisations. Population living at areas with values above 1 (bluish) mean to be overexposed to risk of CID hospitalisation; population 
at areas with a ratio below 1 (pink) mean to be underexposed to risk of CID  hospitalisation. 

 

 

  

Figure 8. Age-sex standardised CID hospitalisation rate per 10,000 
inhabitants by Local Authorities. Year 2009 

Figure 9. CID Admission Ratio observed/expected by Local 
Authorities. Year 2009 
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Local authorities with high CID admission rates are found in the northern half of 

England (figure 8). Residents in most of these areas bear at least 20% more risk of 

CID admission than national average (bluish areas in figure 9). On the contrary 

local authorities with low rates, where residents have lower risk of CID 

hospitalisations are found in the southern part of the country. 

At regional level, residents in North East, North West, Yorkshire and East 

Midlands bear more risk of undergoing CID hospitalisation than national average. 

In turn, population living in South West, South East, East of England and West 

Midlands has at least 20% less risk than average. Residents in London region 

stand an average risk of admissions (figure 11). 

 

Percutaneous Coronary Interventions (PCI) compared to burden of 

Coronary Ischaemic Disease (CID). 

 

During 2009, 63,220 PCI interventions were performed in England - 1 procedure 

per 407 inhabitants aged 40 or older. 

A 2.5-fold difference in exposure to the procedure was found between local 

authorities with extreme rates. Systematic variation was 8% above that randomly 

expected, and regions explain only 7% of it, which may suggest that local 

authorities are the main drivers of variation in this procedure (see tables 9 and 10 

in appendix 2.a). 

There was no clear geographical pattern for  PCI utilisation, may be some 

concentration of local authorities with higher rates in the south-central part of 

the country (figure 12). 

One could expect some overlapping between intensity of PCI utilisation and risk 

of CID admission, considering CID admission as a proxy of burden of coronary 

disease. That correlation was detected in North East region (high PCI rates and 

population enduring higher risk than average of CID admission) and in South East 

and East of England (low PCI rates and risk of CID admission lower than 

expected). In turn, residents in London, where the highest PCI rate was found, do 

not bear significantly more risk of CID admission (figures 14 and 15). 
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Figure 14. Age-sex standardised PCI utilisation rate per 10,000 
inhabitants by regions. Year 2009 

Figure 15. CID Admissions Ratio observed/expected by regions. 
Year 2009 

 

 

* Maps on the left (standardised rates) merely represent the amount of procedures flagged as Percutaneous Coronary Intervention -the darker the colour, the 
higher the amount of procedures performed, per 10,000 inhabitants over 40 years old. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). 
ςlegend within the maps provides the range of standardised rates within each quintile. Maps on the right represent relative risk of hospitalization at each area 
using as a proxy the ratio observed to expected number of CID hospitalisations. Population living at areas with values above 1 (bluish) mean to be overexposed to 
risk of Cardiovascular hospitalisation; population at areas with a ratio below 1 (pink) mean to be underexposed to risk of Cardiovascular hospitalisation. 

 

  
Figure 12. Age-sex standardised PCI utilisation rate per 10,000 

inhabitants by Local Authorities. Year 2009      
Figure 13. CID Admissions Ratio observed/expected by Local 

Authorities. Year 2009 
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Coronary Artery Bypass Graft (CABG) compared to burden of 

Coronary Ischaemic Disease (CID). 

 

Along 2009, 20,434 CABG procedures were performed in England, which 

represents 1 surgery per 1,248 inhabitants aged 40 or older. 

The ratio across local authorities with extreme rates reached 2.7-fold difference 

and 7% of this variation could not be deemed random. As described for PCI 

utilisation, variation in CABG surgery is poorly explained by regions, just 11% of 

the observed variation could be related to the region where the local authority 

belongs (see tables 9 and 10 in appendix 2.a). 

Again, there was no clear geographical distribution of CABG utilisation. Local 

authorities with high CABG rates were found in south-eastern and north western 

parts of the country. In this case, there was no clear shared pattern for CABG  

intensity and CID admission risk. At local level there was some correlation in a 

few local authorities (figure 16 and 17). Zooming out at regional level, intensity of 

CABG use and the risk of CID hospitalisation seem inversely related in Yorkshire, 

East Midlands, East of England and South West regions. In turn, there was some 

positive correlation in North West and South East regions, high CABG rates with 

high risk of CID admissions in the first case, and low CABG rates with less relative 

CID admission risk in the second (figures 18 and 19). 
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Figure 18. Age-sex standardised CABG utilisation rate per 10,000 
inhabitants by regions. Year 2009 

Figure 19. CID Admissions Ratio observed/expected by regions. 
Year 2009 

 

 

* Maps on the left (standardised rates) merely represent the amount of procedures flagged as Coronary Artery Bypass Graft -the darker the colour, the higher the 
amount of surgeries performed, per 10,000 inhabitants over 40 years old. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). ςlegend 
within the maps provides the range of standardised rates within each quintile. Maps on the right represent relative risk of hospitalization at each area using as a 
proxy the ratio observed to expected number of CID hospitalisations. Population living at areas with values above 1 (bluish) mean to be overexposed to risk of 
Cardiovascular hospitalisation; population at areas with a ratio below 1 (pink) mean to be underexposed to risk of Cardiovascular hospitalisation). 

 

  

Figure 16. Age-sex standardised CABG utilisation rate per 10,000 
inhabitants by Local Authorities. Year 2009 

Figure 17. CID Admissions Ratio observed/expected by Local 
Authorities. Year 2009 
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Percutaneous Coronary Interventions (PCI) vs. Coronary Artery 

Bypass Graft (CABG). 

 

PCI and CABG are effective and safe revascularization procedures that have 

improved survival and quality of life in the last decades. PCI has been proven to 

be the best option at reducing the risk of death, mostly when the number of 

affected blood vessels is low (in fact, primary PCI has superseded any other 

alternative); however, CABG is still considered more effective when dealing with 

multivessel disease (3 or more vessels implied). 

To a certain extent these procedures could be acting as two interventions with 

ŘƛŦŦŜǊŜƴǘ ŎƭƛƴƛŎŀƭ ƛƴŘƛŎŀǘƛƻƴǎΣ ƻǊΣ ŀƭǘŜǊƴŀǘƛǾŜƭȅΣ ŀǎ άǎǳōǎǘƛǘǳǘŜέ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ǘƘŜ 

same clinical condition. Therefore, considering together their patterns of 

utilisation may shed some light as to how populations are being served. Trends in 

ǘƘŜ ǎŀƳŜ ŘƛǊŜŎǘƛƻƴ ŦƻǊ ōƻǘƘ ǇǊƻŎŜŘǳǊŜǎ Ƴŀȅ ŘƛǎŎŀǊŘ ǘƘŜ άǎǳōǎǘƛǘǳǘƛƻƴέ 

hypothesis; opposed patterns, on the other hand, may suggest a certain degree 

of compensation across procedures. 

Another hypothesis that may contribute to explain how utilisation of each 

procedure relates to the other, lays on the fact that greater exposure to PCI may 

lead to lower need for CABG by effectively diminishing the population probability 

of disease progressing to the multivessel stage ςwhich is the primary indication 

for CABG. Under this hypothesis, sustained high levels of PCI intensity would lead 

to a decrease in CABG utilisation, and may be also lowering the CID/AMI 

admission rate. 

Comparing the relative risk of exposure to both interventions, in a few local 

authorities exposure is above the expected for the two procedures, and in others, 

PCI exposure below expectation coexisted with under exposure to CABG. At 

regional level, Yorkshire, East Midlands and East of England stand less exposure 

than expected to both procedures, meanwhile residents in London region 

showed higher relative risk of undergoing both interventions. Thus, in those 

regions, substitution between revascularisation procedures does not seem to 

occur. 

Conversely, a certain inverse relation or substitution between these two 

procedures could be observed in North West region, where residentsΩ ŜȄǇƻǎǳǊŜ 

was below average for PCI and above for CABG. Thus, in this region CABG may be 

the preferred revascularisation alternative (figure 22-23). It is also possible that 

relative under-exposure to PCI could be increasing the proportion of severe cases 

and, thus, the need for CABG. 
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Figure 22. PCI utilisation ratio observed/expected by regions. Year 
2009 

Figure 23. CABG utilisation ratio observed/expected by regions. 
Year 2009 

 

 

ϝ ¢ƘŜǎŜ ƳŀǇǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ ŀǘ ŜŀŎƘ ŀǊŜŀΣ ǳǎƛƴƎ ǘƘŜ Ǌŀǘƛƻ άƻōǎŜǊǾŜŘ ǘƻ ǘƘŜ ŜȄǇŜŎǘŜŘέ ƴǳƳōŜǊ ƻŦ ǊŜǾŀǎŎǳƭŀǊƛǎŀǘƛƻƴ ǇǊƻŎŜŘǳǊŜǎ ŀǎ ŀ ǇǊƻȄȅ ƻŦ ǘƘŜ 
risk of cardiovascular intervention. Population living at areas with values above 1 (bluish) mean to be overexposed to the risk of certain cardiovascular 
interventions; population at areas with a ratio below 1 (pink) mean to be underexposed to the risk of those cardiovascular interventions. 

 

 

 

 

 

 
Figure 21. CABG utilisation ratio observed/expected by Local 

Authorities. Year 2009 

 

 

Figure 20. PCI utilisation ratio observed/expected by Local 
Authorities. Year 2009 


