EDITORIAL

Typical angina and coronary artery disease: is the common ground smaller than we think?
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In 1772, William Heberden described “a disorder of the breast marked with strong and peculiar symptoms… [with a] sense of strangling and anxiety”. Individuals affected are “seized while they are walking (more especially if it be uphill, and soon after eating) with a painful and most disagreeable sensation in the breast, which seems as if it would extinguish life if it were to increase or to continue; but the moment they stand still, all this uneasiness vanishes”[1]. 

Two-hundred-and-fifty years have passed since Heberden’s original description of angina pectoris: 250 years in which the foundations of modern medicine were built and then exponentially grew. Yet in the face of such advancement, Heberden’s striking description of angina retains primacy for the cardiologist of today, perhaps illustrating that human biology and symptomatology are two constants in a rapidly changing world.

Medical students are taught that 80% of diagnoses can be made from nothing more than careful history taking. However, the findings of Welén Schef et al, in their study “Prevalence of angina pectoris symptoms and association with coronary atherosclerosis in a general population”(#Heart ref) suggest that this decades old mantra may not be true. 
This cross-sectional study published in Heart presents data from 24,602 randomly selected men and women between 50-64 years of age from the Swedish population registry. The diagnosis of angina pectoris was assessed using a variant of the WHO Rose angina questionnaire. The presence or absence of angina was then correlated with the presence of atherosclerotic coronary artery disease using coronary computed tomography angiography (CCTA). Patients were categorised into groups of obstructive coronary artery disease (CAD), non-obstructive CAD or no coronary artery atheroma.

The authors report a prevalence of angina pectoris in this random selection of the population of 3.5%, consistent with prevalence data from other populations[2]. However, the remarkable results of this study will give cardiologists pause for thought in that the correlation of angina with CAD was outstandingly poor. Only 11.8% of patients with Rose positive angina were found to have obstructive coronary atherosclerosis on CCTA. The corresponding statistic is equally impressive, the majority of individuals (50.8%) who meet every criterion for typicality of symptoms and are classified as “definite angina pectoris” using the WHO Rose angina questionnaire, not only have no obstructive pattern of CAD, but have no coronary atheroma at all. Where does the disconnect lie? Is it angina that is difficult to diagnose or is the relationship between angina and obstructive coronary artery disease weaker than we may have believed?

The value of any diagnostic tool is best expressed by its sensitivity and specificity for the desired diagnosis. This is true not just of diagnostic imaging tests, but also of diagnostic symptom assessments. The present data illustrate that the specificity of typical angina as an indicator of obstructive CAD is extremely low. Correspondingly, the positive predictive value in this unselected cohort with a low population prevalence of obstructive CAD approaches zero. Finally, when we consider sensitivity in this cohort, only 6.6% of patients with radiologically proven obstructive CAD had symptoms of angina. Taken together, an incontrovertible conclusion is that use of symptoms as a screening test for obstructive CAD in a general population is a fruitless endeavour.

Angina pectoris, a manifestation of supply-demand imbalance of blood flow through a narrowed artery, is perhaps one of the simplest and most intuitive mechanistic descriptions in all of medicine. Why then, should its association with obstructive CAD be so complex? Was William Heberden’s 1772 description misplaced or is there an alternative explanation?

The WHO Rose angina questionnaire sets a high bar for angina classification. “Definite” angina pectoris, according to Rose criteria, requires chest pain or chest discomfort which is provoked by exertion. It must cause the individual to stop or slow down, following which, the symptom must resolve either immediately or within 10 minutes. Failure to meet any of these criteria downgrades the diagnosis. Yet, despite the stringency of these criteria, more than half of individuals who met all of them, had no coronary atheroma at all. 

And how does this academic diagnostic rigour play out in clinical practice? Healthcare professionals rarely apply the Rose level of stringency to justify further investigation and testing for CAD. “Atypical angina” and “angina equivalent” syndromes, most commonly exertional breathlessness, are frequent reasons for diagnostic testing, and are even used to justify the need for revascularisation. But if the diagnostic utility of “definite” angina according to the WHO Rose questionnaire is poor, casting the net wider, and allowing atypical and equivalent symptoms into our definition, is likely to render history-taking even more futile than documented by Schelf et al.

This problem of specificity occurs because there are many phenotypes with symptoms that are indistinguishable from angina and with poor correlation with atherosclerotic coronary disease. At one end of this spectrum, individuals with only poor aerobic fitness can report a “chest discomfort on exertion” which is insufficiently distinct from the chest discomfort of obstructive CAD for a cardiologist to confidently exclude the diagnosis. Diagnosis becomes even more problematic when we allow exertional “breathlessness” to be interchangeable with “discomfort”. In this instance, anyone could be considered to have angina with sufficient exertional stimulus. Similarly, patients with alternate diagnoses such as obesity, anxiety, or respiratory conditions such as asthma and COPD could all readily present with a “chest discomfort” on exertion.

The reasons we accept “atypical angina” and “anginal equivalent” syndromes as manifestations of myocardial ischaemia are unclear. Many cardiologists will recall patients with atypical symptoms or breathlessness who are then found to have obstructive CAD. It is then tempting to fall into the cognitive trap of associating the two, which introduces the erroneous idea that the connection is causal. This problem of allowing such experiential anecdotes to inform understanding is that it fails to consider the real possibility that the obstructive CAD is clinically silent and the symptoms reported by the patient are unrelated. This is particularly problematic in common diseases with a loose correlation with symptoms. The present study is a beautiful illustration of the fact that the vast majority (93%) of patients with obstructive CAD are asymptomatic. To make matters worse, when unblinded patients undergo treatment for atypical symptoms, the placebo effect will often improve these non-ischaemic symptoms, thereby reinforcing the spiral of misconception.

In recent years, there has been an explosion of interest in the syndrome of angina with no obstructive coronary artery disease (ANOCA). Cardiologists have sought to phenotypically characterise patients with coronary microvascular dysfunction or coronary vasopasm[3], in the hope of finding a diagnosis for the many patients with convincing angina symptoms and no obstructive disease on coronary angiography. Academic interest in these relatively underdiagnosed conditions is welcomed and a range of invasive diagnostic tests have been proposed. While some patients in the present study will certainly fall into one of these diagnoses, we suggest that ANOCA syndromes cannot account for the results from Schlef et al because these syndromes share common risk factors with obstructive CAD and yet the majority of individuals with “definite” angina pectoris in the current study had no atheroma at all. Furthermore, placebo-controlled data has not supported the notion that treating ANOCA phenotypes improves symptoms, thus casting doubt upon their correlation with angina[4,5].

It may be argued that there is a value in diagnosing CAD, regardless of its symptoms, so that prognostic medical therapy such as high intensity statins may be initiated. However, if a secondary goal is treating symptoms, with invasive procedures such as percutaneous coronary intervention or even coronary artery bypass grafting, perhaps we should strive for greater substantiation that the symptoms we are trying to treat really do originate from epicardial disease.

The n-of-1 placebo-controlled ORBITA-STAR (Systematic Trial of Angina assessment prior to Revascularisation) trial (Clinical Trials.gov NCT04280575) tests the hypothesis that symptomatic benefit following PCI may be predicted by the reproducibility of symptoms during short periods of experimentally induced ischaemia. If successful, this form of symptom verification may hold the potential to maximise the therapeutic efficacy of PCI by selecting those patients with the greatest potential to benefit.

There are several limitations to the present study. It is important to remember that these patients were selected at random from the general public. Clinical patients will have a higher pre-test probability of CAD simply by virtue of the patient’s decision to present for evaluation. Secondly, whilst CCTA has an excellent negative predictive value for the exclusion of CAD, its ability to differentiate “obstructive” from “non-obstructive” CAD is much less clear. The authors choice of categorising “obstructive” CAD as ≥50% stenosis on CCTA will incorporate many patients who would have negative tests of ischaemia or negative pressure wire studies at angiography. This loose definition for “obstructive” CAD will further attenuate any correlations drawn with patients’ symptoms. 

But this study should make us stop and think. Typical angina may seem like a straightforward diagnosis and coronary artery disease may seem like a simple and common disease. However, it is increasingly clear that this diagnosis, and the symptom we most closely attribute to it, are entities that are much further apart than we think.
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