The changing spectrum of cardiovascular diseases
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Advances in cardiovascular disease prevention are often hailed as one of the major public health
accomplishments of the past half-century. The progress achieved is rooted in efforts challenging the
inevitability of vascular events, which led to the discovery of modifiable risk factors and systematic
approaches to prevent population exposure. These prevention efforts have led to steep reductions in
premature vascular mortality and morbidity in many parts of the world since the 1960s.*® In recent years
however, this downward trend seems to have reached a plateau or even reversed in several high-income
countries.*® This also appears to be true for cardiovascular morbidity, with little change in the number of
individuals newly diagnosed with cardiovascular disease since the mid-2000s even when accounting for
population ageing.” A rise in the prevalence of obesity, diabetes, and chronic kidney disease is thought to
underpin these unfavourable trends.’

A more rarely discussed perspective on this question, is how changes in the types of cardiovascular
disease presentations might impact the overall population burden and affect our approach to
cardiovascular disease prevention.

A series of recent large-scale studies have brought new insights into this question by investigating long-
term trends across different cardiovascular conditions.”™ These new studies show that overall stable
trends in cardiovascular morbidity mask a changing case mix of cardiovascular disease presentations.
Sustained reductions in rates of acute coronary syndromes and strokes are evident,™*” and contrast with
either stable or rising rates of non-atherosclerotic conditions, including cardiac arrhythmias, valve
diseases, and venous thromboembolism.”*? As a result of these new and varying trends, conditions
traditionally considered the most common cardiovascular diseases, such as coronary heart disease and
stroke, now account for less than half of total cardiovascular morbidity (Figure). By contrast, other
conditions have become comparatively more common. For example, atrial fibrillation or flutter is now the
most common cardiovascular problem, and venous thromboembolism and heart block now have
incidence rates broadly comparable to stroke or acute coronary syndromes.” 161

The increasing rates of some of these conditions are likely due to a combination of biological and practice-
related factors, the latter including improved detection with more sensitive diagnostic tests, increased
awareness, correction for historic underdiagnosis, and changing definitions, as well as improved survival
after atherosclerotic events resulting in patients developing additional cardiovascular conditions during
their extra years of life. Regardless of the exact explanation for the observed shift, the identification of
increasing numbers of individuals with these problems has important implications for health services and
the overall burden of disease in the population.

What can be done now? We must reflect on current prevention strategies in the context of the changing
contribution of different cardiovascular conditions. For many cardiovascular conditions, such as non-
rheumatic valvular diseases or atrial fibrillation, current medical practice remains largely focused on the
management of symptoms and the prevention of disease-related complications.*”® The latest
cardiovascular disease prevention guidelines, both from American and European societies, remain largely
focused on atherosclerotic diseases, and so do the risk scores used to identify high-risk individuals in
clinical practice.?**

More comprehensive strategies for the primary prevention of cardiovascular diseases and their
consequences may need to begin with increased research efforts to investigate the mechanisms and
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potentially modifiable risk factors of non-atherosclerotic heart diseases and to identify effective
interventions to modify these.

The study of harmful exposures and potential mechanisms across the spectrum of cardiovascular
presentations, will likely encompass well-established cardiovascular markers as well as new ones. Many of
the modifiable risk factors for atherosclerotic heart disease - including blood pressure, smoking, or
physical inactivity - are also implicated in a range of other cardiovascular conditions, yet their exact role,
effect size, and interactions between them, are less well established.?** Differential effects have also
been reported, including for example inverse risk associations between cholesterol and atrial fibrillation,
blood pressure and venous thromboembolism, or between diabetes and aortic aneurysm.* % These
inverse associations deserve to be investigated in more detail, and, if confirmed, their implications more
fully understood.

In addition to well-recognised risk factors for vascular disease, more recently discovered ones (including
inflammation, immune-mediated conditions, cell senescence, or cancer therapies) have also been shown
to contribute to a broad range of cardiovascular outcomes beyond atherosclerosis.”®® So far, the design
of effective interventions targeting these novel risk factors has lagged behind those for conventional risk
factors and deserves dedicated research and implementation efforts.

Several pharmacological interventions have also shown promising advances towards that aim, with both
existing and new drug therapies showing potential in the prevention of non-atherosclerotic heart disease
in recent years. For example, approaches to prevent or slow the progression of aortic stenosis are under
investigation, with novel biomarkers and/or therapeutic targets, such as lipoprotein(a), vitamin K, or
phosphate, showing potential and trials ongoing.* Similarly, atrial fibrillation may not be an inevitable
consequence of ageing and primary prevention may be possible through treatments such as renin-
angiotensin or aldosterone inhibition.*** Likewise, existing therapies such as lipid- or blood-pressure-
lowering therapies, have a role in reducing the development of conditions such as heart failure, and aortic
aneurysms.*** And novel agents such as SGLT2 inhibitors and GLP-1 receptor agonists have shown
pleiotropic effects that may contribute to the prevention of heart failure, arrhythmias or valve disease,
although the mechanisms by which this may be achieved are still under investigation.***’

Broadening our approach to cardiovascular disease prevention will likely encompass a shift in perspective
in many other ways too - including personalised and longer-term risk prognostication to capture a wider
spectrum of events with an earlier start of targeted prevention. Future risk equations will likely,
dynamically and precisely, assess an individual's risk of developing individual cardiovascular outcomes and
recommend the most appropriate preventive treatment regimen. Risk collaboratives from European and
American heart societies have already started considering a broader range of risk factors and outcomes, in
a variety of populations,®* and more initiatives will likely follow.

Recognition of the evolving spectrum of cardiovascular disease will hopefully provide impetus for
increased research efforts in the prevention of non-atherosclerotic diseases, the development of risk
scores considering and balancing risks across a series of cardiovascular outcomes, clinical trials to test
novel interventions or explore broader indications of existing ones, and, ultimately, evidence-based
prevention guidelines covering the full range of conditions increasingly contributing to the contemporary
societal burden of cardiovascular disease.
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Figure: Distribution of the cardiovascular disease burden across its spectrum of prese
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The proportion of newly diagnosed cardiovascular disease in the UK, by individual condition, in the years 2000-2002
and over the years 2017-2019. Proportions were calculated by dividing the age-sex-standardized incidence rate for
the condition of interest by the sum of the age-sex-standardized incidence rates across all 10 conditions. Incidence
rates, by condition and time period, were extracted from Conrad et al, BMJ, 2024. Conditions were categorized to
reflect their most common aetiology, even though some may present different subtypes or result from a combination
of causes. Peripheral artery disease diagnoses include presentations with ischemic or unspecified aetiologies. Stroke
includes ischemic, haemorrhagic, and unspecified stroke. Heart block refers to second and third-degree heart block.

Venous thromboembolism refers to deep vein thrombosis and pulmonary embolism.
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