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Special Focus on the ISCHEMIA Trial

Management goals in patients with stable coronary disease or chronic 

coronary syndrome include controlling symptoms and reducing the 

risk of future cardiovascular events.1,2 Randomised trials conducted 

in the bare metal stents era have indicated that an invasive 

management strategy, which includes coronary angiography, followed 

by percutaneous or surgical revascularisation, if indicated, was 

not superior to optimal medical therapy (OMT) alone in reducing the 

risk of cardiovascular death or MI.3 However, there have been 

many advances in revascularisation therapies, as well as medical 

management, in the past decade. In addition, patients with any degree 

of ischaemia on functional assessment were eligible for enrolment, 

which might have led to underenrolment of patients with moderate-

to-severe ischaemia who might derive the most benefit from 

revascularisation.4 Moreover, as coronary angiography was performed 

prior to randomisation, patients with coronary anatomy that might be 

associated with high risk for adverse outcomes were likely not 

randomised, but sent directly to revascularisation. These concerns led 

to continuing controversy regarding the optimal management strategy 

for patients with stable coronary disease. 

In this context, the International Study of Comparative Effectiveness 

with Medical and Invasive Approaches (ISCHEMIA) trial sought to 

determine whether an invasive strategy with coronary angiography and 

contemporary coronary revascularisation, if indicated, would be 

superior to OMT alone in patients with moderate-to-severe ischaemia 

on stress imaging, including echocardiogram, nuclear scan, cardiac 

magnetic resonance or exercise testing (an option added late in the 

trial to improve recruitment).5 Most patients (73%) underwent CT 

coronary angiography (CTCA) analysed by the core lab to exclude those 

with left main obstruction or non-obstructive coronary disease. Key 

exclusions included unprotected left main obstruction >50%, advanced 

kidney disease (estimated glomerular filtration rate <30 ml/min/1.73m2), 

New York Heart Association class III or IV heart failure, left ventricular 

dysfunction, angina refractory to medical therapy, acute coronary 

syndrome within 2 months and percutaneous coronary intervention or 

coronary artery bypass grafting within the past year.5 The primary 

outcome was the first occurrence of cardiovascular death or 

resuscitated cardiac arrest, non-fatal MI or hospitalisation for either 

unstable angina or heart failure.5 Secondary outcomes included 

cardiovascular death or MI and quality of life (QOL).5,6 A parallel trial 

compared both strategies in patients with advanced kidney disease or 

those receiving dialysis.7,8 

Between 2012 and 2018, 8,518 patients were screened; 3,339 of these 

were excluded. The main reasons for exclusion (and their frequencies) 

were mild ischaemia, non-obstructive coronary disease (~14%) on 

CTCA and unprotected left main disease (5.1%). Finally, 5,179 patients 

were randomised from 320 centres in 37 countries. Their median age 

was 64 years, 77% were men and 35% did not have any angina 

symptoms at baseline. In the invasive group, 96% of the patients 

underwent coronary angiography, whereas 26% of patients randomised 

to the conservative group crossed over to coronary angiography 

because of inadequate angina control or an ischaemic event. Loss of 

follow-up was remarkably low (~1%). During a median follow-up of 3.2 

years, the rates of the primary outcome (12.3% versus 13.6%) and of 

cardiovascular death or MI (10.7% versus 12.1%) did not differ 

significantly between the randomised groups. All-cause mortality was 

low in both groups (5.6%).5 The invasive group had greater improvement 

of QOL, but this benefit was observed mainly in those with angina at 

baseline.6 In the parallel trial for patients with advanced kidney disease, 

an invasive strategy neither reduced cardiovascular mortality or MI, nor 

improved the QOL.7,8 

The ISCHEMIA trial is the largest trial to date comparing an invasive 

strategy versus OMT in patients with stable coronary artery disease 

and moderate-to-severe ischaemia on functional testing. Key strengths 

included the following: 

•	 A rigorous design requiring the presence of obstructive epicardial 

coronary arteries on CTCA, without left main obstruction, prior to 

enrolment, reviewed by an independent core lab. This is important, 

as prior trials randomised patients after the coronary anatomy was 

identified, so many patients believed to have a high-risk anatomy 

were likely not randomised.3

•	 The trial was not industry funded.

•	 Very few patients were lost to follow-up.

•	 A rigorous assessment of outcomes, including QOL measures. 

•	 Control of cardiovascular risk factors, including systolic blood pressure 

and low-density lipoprotein levels, and adherence to medical therapy 

was high in both groups (~80% at the end of follow-up).
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Despite these notable strengths, some areas warrant further mention. 

First, the trial was an ‘open design’. Although outcomes were assessed 

by an independent committee masked to randomised group 

assignment, the lack of a sham control for the OMT strategy remains a 

limitation. Given the results of the Objective Randomised Blinded 

Investigation with Optimal Medical Therapy of Angioplasty in Stable 

Angina (ORBITA) trial, which found that revascularisation did not 

increase exercise time compared with the sham-controlled OMT, the 

absence of a sham-controlled OMT arm in the ISCHEMIA trial might 

have diminished any gradient between the OMT and revascularisation 

arms for angina.9

Second, slow recruitment may have reflected the practice pattern of 

some sites to limit enrolment of the more symptomatic patients, thus 

contributing to the low event rates observed and reducing the power of 

the study.

Third, the prevalence of significant left main stenosis was 5.1%, which 

is higher than ‘all-comer’ studies with chest pain (~1%), and could 

reflect selection bias towards the inclusion of only patients with 

moderate-to-severe ischaemia on non-invasive stress testing.10

Fourth, although CTCA was performed prior to randomisation to ensure 

that patients who only had obstructive epicardial coronary artery 

disease that did not involve the left main artery were enrolled, 

approximately 16% of patients in the invasive arm did not undergo 

revascularisation because they had only non-obstructive disease on 

invasive angiography. 

Fifth, a considerable proportion of enrolled patients (35%) did not have 

any angina at baseline, thus they were unlikely to derive any symptom 

benefit from either revascularisation or OMT. However, angina relief 

was not a component of the primary end-point but rather a pre-

specified secondary endpoint of the study. 

Finally, women represented only 23% of enrollees. While this could be a 

result of excluding patients with non-obstructive coronary disease, it 

also suggests considerable bias against recruiting women in landmark 

trials. This is important because the US population is predominantly 

women >64 years, and that was the median age for the ISCHEMIA trial. 

That is, a large group of older women with coronary artery disease 

were not included. In an exploratory analysis of the ISCHEMIA trial, 

women were more likely to have more frequent angina independent of 

the extent of disease on CCTA or ischaemia.11 It is unclear if this 

underenrolment of women was recognised and/or if attempts were 

made to better recruit women during the trial. Importantly, the 

interaction of sex on the outcomes has not been addressed. By 

inadequately enrolling women, an opportunity to better understand the 

sex differences in the efficacy of interventions was missed.12

What is the Real Message from 
the ISCHEMIA Trial?
The ISCHEMIA trial confirmed that younger patients (mostly men) with 

stable symptoms, normal ejection fraction, normal or slightly impaired 

renal function and evidence of moderate-to-severe ischaemia on stress 

testing could be risk stratified with CTCA to exclude significant 

unprotected left main disease, and then managed with OMT alone. 

Invasive coronary angiography could be reserved for those who have 

refractory angina despite medical therapy. The ISCHEMIA trial also 

suggested that, in this patient population, an upfront invasive strategy 

reduces angina frequency and improves QOL, especially in highly 

symptomatic patients. Interestingly, the Kaplan–Meier curves for 

cardiovascular mortality or MI were initially in favour of the OMT 

strategy because of higher rates of peri-procedural MI, but later the 

curves trended in favour of an invasive strategy driven by lower 

spontaneous MI. Shared decision-making between treating physicians 

and patients in light of these findings could help to better provide more 

personalised care to our patients. However, patients with advanced 

kidney disease or those receiving dialysis who have stable coronary 

disease could be best managed with a strategy of OMT alone. The 

ISCHEMIA trial findings stress the importance of adherence to medical 

therapy and risk factor control, irrespective of the management 

strategy. 

Some frequently encountered groups of patients in clinical practice 

were excluded from the ISCHEMIA trial, thus the findings should not be 

extrapolated to them. These include patients with recent acute 

coronary syndrome, for whom randomised trials have shown benefits 

of a routine invasive strategy, as well as patients with reduced ejection 

fraction; although contemporary randomised data are scarce for such 

patients, observational data suggest revascularisation benefits.13–15 

In the ISCHEMIA trial, there was no evidence of interaction of the 

degree of ischaemia on the outcomes.5 This challenges the routine use 

of functional testing for assessing stable coronary disease patients, 

and suggests that an anatomical test, such as CTCA, could be performed 

to exclude obstructive epicardial coronary artery disease. However, this 

approach will result in missing the opportunity to evaluate for 

microvascular and vasospastic angina, which could be diagnosed with 

functional invasive testing.16 These syndromes are prevalent (~40–50% 

of patients undergoing invasive angiography for angina), especially in 

women, and they result in poor QOL.17,18 Importantly, evidence-based 

management approaches for these syndromes exist. 

The CORonary MICrovascular Angina (CorMicA) trial showed that a 

stratified medical therapy approach based on the findings of invasive 

coronary functional assessment reduced angina and improved QOL in 

these patients.16 Therefore, adopting a ‘single-test’ strategy to assess 

patients with stable coronary disease is premature. The ongoing 

Coronary Microvascular Function and CT Coronary Angiogram 

(CorCTCA) trial is investigating the merits of an initial CTCA approach, 

followed by invasive angiography, to guide therapies for patients with 

microvascular and vasospastic angina.19

Overall, the ISCHEMIA trial has clearly advanced our understanding of 

contemporary management options for patients with obstructive 

coronary artery disease, and should foster efforts to include the patient 

in management decisions. 
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