
Journal Publication Date: 21 August 2020TOUCH MEDICAL MEDIA 13

Editorial  Cardiovascular Disease

Is There Still a Place for Revascularisation in 
the Management of Stable Coronary Artery 
Disease Following the ISCHEMIA Trial?
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The ISCHEMIA trial (International study of comparative health effectiveness with medical and invasive approaches; ClinicalTrials.gov 
Identifier: NCT01471522) has informed practice in patients with stable angina and confirms what other less definitive data have 
taught us, that in the absence of severe symptoms, significant left main disease or significant left ventricular dysfunction, there is 

no prognostic benefit of an early invasive/revascularisation strategy with optimal medical therapy (OMT) over OMT alone. Like all quality 
randomised trials, it has nuances: the invasive treatment group had much better relief of angina than the OMT alone group, and the rate 
of spontaneous myocardial infarction (MI) in follow-up was lower in the invasive group, although only after a prevalence of periprocedural 
MI. The clinical outcome consequence of the MI data, if indeed there is one, will only become clear at later follow-up. OMT is a powerful 
treatment, and reflex revascularisation in patients with little or no angina is not.
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Optimal medical therapy (OMT) is the cornerstone of management in patients with coronary 

atheroma, given the substantial evidence that it can delay disease progression and damp down 

both chronic and acute vascular inflammation, thereby leading to a reduction in cardiovascular 

events and mortality.1,2 In this context, revascularisation, with either percutaneous coronary 

intervention (PCI) or coronary artery bypass graft (CABG), can be viewed as an adjunct to OMT.1 

The exact nature of the role of revascularisation as an adjunctive treatment is dependent upon 

a number of factors, perhaps the most important of which is the mode of clinical presentation. 

Specifically, the evidence demonstrating the outcome benefit of coronary revascularisation in 

the context of both ST-elevation myocardial infarction (STEMI) and non-ST-elevation myocardial 

infarction (NSTEMI) is overwhelming. By contrast, the additional benefit of revascularisation 

above and beyond OMT in patients with stable angina has been much harder to demonstrate 

with consistency. The reasons for this relate to the heterogeneity of the studies and trials that 

provide resources to this evidence base. For example, randomised trials comparing pressure wire 

versus angiogram alone-directed PCI indicate a consistent benefit in terms of clinical outcome.3–7 

However, greater scrutiny is required to understand: (a) that these patient populations had already 

had diagnostic angiography and been triaged towards PCI before the pressure wire was utilised to 

assess vessel-specific ischaemia, and (b) that the nature of the outcome benefit does not include 

reduction in mortality, nor, in most cases, in myocardial infarction (MI). By contrast, observational 

data indicate that revascularisation is effective at reducing angina and, under some circumstances, 

improving prognosis (especially by meta-analysis), particularly in those with high-risk anatomy (left 

main stenosis >50%), multivessel disease or severely impaired left ventricular function.8

The waters of our understanding are muddied by other data suggesting that the presence 

and extent of ischaemia itself is associated with higher rates of MI and cardiovascular death.9 

The enticing and plausible notion that revascularisation should therefore be associated with 

a consequent reduction in risk of MI and death in stable patients has, however, been difficult 

to substantiate. Until recently, the Clinical Outcomes Utilizing Revascularisation and Aggressive 

DruG Evaluation trial (COURAGE; NCT00007657) stood out as the most definitive attempt to 

address this question.10 The headline result was that PCI plus OMT, over and above OMT alone, 

did not reduce death or major cardiovascular events in patients with significant coronary artery 

disease.11 There were, inevitably, a number of perceived limitations of the trial design and its 

interpretation, summarised here.12 The true clinical value of OMT targeted to patients who have 

been identified as having coronary atheroma by non-invasive computed tomography coronary 

angiogram (CTCA) is demonstrated by the significant reduction in hard clinical endpoints at  

5 years seen in the CTCA group in the randomised Scottish COmputed Tomography of the HEART 

trial (SCOT HEART; NCT01149590).13,14
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The trial – headline results
Given ongoing uncertainties and discrepant data, the recently presented 

International Study of Comparative Health Effectiveness with Medical 

and Invasive Approaches (ISCHEMIA; NCT01471522) trial was designed 

to answer the essential question: whether there is a prognostic benefit of 

additional cardiac catheterisation and, where feasible, revascularisation 

(PCI or CABG) to OMT in patients with stable angina and at least moderate 

ischaemia on non-invasive stress testing.15,16 The primary endpoint 

was a composite outcome that included cardiovascular death, MI, 

hospitalisation for unstable angina, heart failure or resuscitated cardiac 

arrest. Key secondary endpoints included time to death or MI, angina 

status and quality of life.

Approximately 40% of the 8,518 patients screened were excluded 

due to lack of significant ischaemia on stress testing or left main stem 

stenosis of at least 50% or non-obstructive coronary artery disease on 

CTCA. Of the 5,179 patients randomised, 2,588 patients were assigned 

to an invasive strategy (OMT and revascularisation) and 2,591 patients 

to a conservative strategy (OMT). Over a median follow-up of 3.2 years, 

there was no significant difference in the rates of the combined primary 

endpoint (13.3% in the invasive strategy and 15.5% in the conservative 

strategy [hazard ratio, HR=0.93, 95% confidence interval 0.80–1.08]). 

Moreover, rates of ‘hard’ secondary endpoints such as all-cause death, 

cardiovascular death and MI were similar in both treatment arms. Of note, 

all-cause death rate was low in both groups (6.4% in the conservative 

strategy and 6.5% in the invasive strategy [p=0.67]), which highlights the 

efficacy of guideline-directed OMT. The headline result from ISCHEMIA 

was therefore, similarly to COURAGE over a decade before, that an 

invasive strategy plus OMT yielded no prognostic benefit above and 

beyond OMT alone in patients with stable angina.

Interpretation – forensic assessment with an 
interventional bias
ISCHEMIA has produced an important and timely result, that should modify 

any tendency for reflex coronary angiography and revascularisation for 

patients who present with stable angina before they are established on 

OMT and should prevent such patients acquiring the impression that 

revascularisation has prognostic benefit when they are considering their 

management options. However, in common with all trials, some aspects 

of ISCHEMIA warrant forensic scrutiny in order to interpret the results in 

the context of the patients we look after.

Firstly, although the inclusion criteria were broad and well defined, some 

of the exclusion criteria removed patients in whom revascularisation 

might be expected to be of greatest benefit. Specifically, patients with 

severe angina (Canadian Cardiovascular Society [CCS] grade III–IV), those 

with left main stem stenosis of 50% or more, and left ventricular ejection 

fraction <35% were excluded. It is unclear why these groups were 

excluded, particularly those with class III angina. Certainly, by excluding 

these subgroups, our ability to translate the ISCHEMIA trial results into 

our real-life ‘all comers’ practice is more challenging.

Secondly, despite the intention to recruit patients with angina and at least 

moderate reversible myocardial ischaemia, 12% of the study population 

had only mild ischaemia, and just over one-third had no angina at baseline. 

Enrolling patients with milder degrees of ischaemia potentially reduces 

the power to detect a difference between the groups, and therefore any 

benefit of revascularisation. In terms of a potential difference between 

the strategies, this potentially compounds the failure to include patients 

in the trial who had severe angina.

Thirdly, and with regard to the primary endpoint, the lack of difference 

after a median follow-up of 3.2 years is unequivocal. The same is true 

of cardiovascular death, in isolation. The breakdown analysis of MI 

is, however, more complex. Unsurprisingly, patients who underwent 

revascularisation had a higher rate of periprocedural MI. The outcome 

implications of periprocedural MI are unclear in all but the most clinically 

obvious MI. If this was not the case, then a routine post-PCI check of 

cardiac enzymes would be mandatory, whereas, in fact, they are rarely 

undertaken in the UK. By contrast, the rate of spontaneous MI after 

the periprocedural time frame shows a divergence over the remaining 

follow-up period that favours the invasive group. Spontaneous MI is 

generally considered to be associated with long-term outcome, and 

so it remains to be seen whether this difference is clinically relevant in 

longer follow-up. Given the divergence in the event curves in the trial as 

reported so far, it will be interesting to track longer-term outcomes to see 

if this trend continues; the value of such a longer-term follow-up strategy 

was recently seen in the SYNTAX study: TAXUS drug-eluting stent versus 

coronary artery bypass surgery for the treatment of narrowed arteries 

trial (NCT00114972).17,18

Fourthly, just under one quarter of the patients in the OMT arm underwent 

coronary revascularisation by the end of the study. This is surely an 

important statistic when it comes to counselling patients. Despite having 

already excluded from the trial those patients who had more severe 

angina at the start (CCS grade III–IV), symptoms dictated that, despite 

OMT, nearly one in four would have to undergo revascularisation. This is 

a slightly lower figure to that seen in the OMT group in COURAGE.

Finally, the separate presentation and paper regarding the quality-of-life 

outcomes in ISCHEMIA yield further extremely important information to 

furnish the decision-making processes for the patient and their family.18 

Specifically, for those patients in the trial who actually had angina at 

baseline, the relief of symptoms was vastly superior in the invasive 

cohort. Since angina was most likely the driver for the patient to be 

seeing a cardiologist in the first place, relief of the symptom seems likely 

to be deemed of considerable value to them.

The results of the ISCHEMIA trial are consistent with those of COURAGE. 

Like in COURAGE, they can be summarised as follows: there is no major 

prognostic advantage of adding an invasive strategy to OMT in patients 

with stable angina, but revascularisation is associated with a higher 

chance of being rendered angina-free, without any overall cost in terms 

of adverse outcomes. 

Speculation – the ISCHEMIA trial in context
From an interventional cardiologist’s point of view, what could have 

affected the results of such a trial? There is, firstly, a circle to square: 

how is it possible that with the weight of evidence from established 

randomised trials that show an outcome benefit from using pressure  

wire-directed PCI versus angiogram-directed (DEFER, FAME 

[NCT00267774], FAME 2 [NCT01132495], DEFINE FLAIR [NCT02053038], 

iFR SWEDEHEART [NCT02166736]), that there is no obvious outcome 

benefit from the invasive strategy in ISCHEMIA?3–7,19–23 This, at first 

glance, seems like a very large elephant in the room. It is tempting to 

speculate that a mandated pressure wire-directed vessel-specific 

revascularisation strategy, as part of ISCHEMIA, may have produced 

even better results for that arm, despite fewer stents and possibly less 

CABG, with correspondingly less periprocedural MI. However, regardless 

of this speculation, ISCHEMIA should be taken as a warning to the  

over-enthusiastic interventionalist. It should act as a reminder that 
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in none of the pressure-wire trials mentioned above was there any  

mortality benefit. So, we need to ensure that our patients are equipped 

with all this information.

A second important question addresses how ISCHEMIA will fit into modern 

clinical practice. Of course, in general, patients were risk stratified in a  

two-stage approach: a functional test to identify ischaemia, and an 

anatomical test to confirm the presence and extent of obstructive  

coronary artery disease. This two-step assessment may already be 

inefficient and suboptimal in modern healthcare, and soon, it may 

become obsolete in many cases. Adopting the ISCHEMIA protocol in 

routine clinical practice is unlikely to be feasible due to high healthcare 

costs and significant delays in scheduling two separate tests. Recent 

technological advancements in the field of CT angiography now permit 

a simultaneous anatomical and functional non-invasive assessment 

of epicardial coronary vessels in the form of CT-derived fractional flow 

reserve (FFRCT), thus providing a more elegant diagnostic pathway. 

The validation and clinical utility of FFRCT are already established and 

reviewed elsewhere.24 The FORECAST trial (Fractional flow reserve 

derived from computed tomography coronary angiography in the 

assessment and management of stable chest pain; NCT03187639) is 

a multicentre, randomised controlled trial comparing routine FFRCT 

to routine care in 1,400 patients presenting with stable chest pain.25,26  

The results of FORECAST will be presented later this year, and may inform 

the widespread introduction of FFRCT as a default primary assessment 

test for patients with stable chest pain. The beauty of this approach in 

the context of ISCHEMIA is that patients will get a definitive non-invasive 

diagnosis regarding presence and extent of atheroma and ischaemia, all 

of which can then be treated with OMT alone, unless symptoms dictate 

that an invasive approach would be helpful.

Conclusions 
What lessons are we to learn from the  
ISCHEMIA trial?
First, results are consistent with previous trials, such as COURAGE, 

and reinforce the role of OMT as a first-line therapy.1,11 Second, in the 

absence of left main stem stenosis, left ventricular ejection fraction 

<35% and highly symptomatic angina (CCS grade III–IV), there is no 

prognostic benefit of revascularisation above and beyond OMT. Third, 

the strategy of OMT and revascularisation is significantly more likely to 

provide symptomatic relief in patients with angina on OMT. Fourth, that  

longer-term follow-up is required to see if the lower rate of spontaneous 

MI in the invasive arm in ISCHEMIA is of prognostic relevance.

What impact will the ISCHEMIA trial have? It should confirm what we 

already knew, that there is no mandate to perform revascularisation 

in patients with stable angina who are on OMT and whose symptoms 

are acceptable once on this therapy. It should also confirm that 

revascularisation will be an excellent adjunctive therapy in such patients 

if their angina is affecting the quality of their lives. q
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