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Invited commentary
In this issue, De Carlo et al [cit] have analysed the metabolic risk factors in 120 consecutive people being treated with long-acting injectable antipsychotic medications at a large outpatient department in Milano, Italy.
Unsurprisingly, they find that about a third presented with metabolic syndrome, and over half showed evidence of abdominal obesity. 42% of patients showed hypertension and about one quarter showed hypertriglyceridemia. While this study is not conclusive as it is cross-sectional; does not include a control group; and mostly includes chronic patients (median duration of treatment of 17 years, mean age 51 years) with several conditions within the psychotic spectrum (schizophrenia, schizoaffective and bipolar disorder), it does highlight a number of important issues.

First, it shows the substantial scale of the problem. Cardiometabolic disorders including the metabolic syndrome are up to five times as common in people with chronic psychotic disorders than in the general population (Correll et al., 2017), and are pre-determinants of more severe outcomes like cardiovascular disease. Indeed, as De Carlo et al note, cardiovascular disease is the main cause of death in people with schizophrenia (Crump, Winkleby, Sundquist, & Sundquist, 2013; Laursen, Nordentoft, & Mortensen, 2014; Suetani et al., 2021). There are a number of potential explanations for the comorbidity. First, cardiometabolic risk factors such as smoking (Ziaaddini, Kheradmand, & Vahabi, 2009), an unhealthy diet (Aucoin, LaChance, Cooley, & Kidd, 2020) and physical inactivity/sedentariness (Vancampfort et al., 2017) are associated with psychotic disorders. Second, some antipsychotic medications influence cardiometabolic risk via effects on appetite and glucose-insulin homeostasis. Third, health inequalities disadvantage people with psychotic disorders throughout healthcare settings (Daumit et al., 2006; Lawrence & Kisely, 2010). 

Previous research on the potential underlying mechanisms of cardiovascular disease in schizophrenia has highlighted that chronic patients on antipsychotic medication show evidence of concentric cardiac remodelling (Osimo et al., 2020), which manifests as increased heart mass and reduced cardiac volumes. Concentric cardiac remodelling, in turn, has been shown to be an important predictor of future cardiac morbidity and mortality in large scale imaging studies (Tsao et al., 2015). Further, previous research has highlighted that chronic patients on antipsychotic medication show evidence of heart muscle fibrosis/inflammation (Pillinger, Osimo, de Marvao, et al., 2019), which, combined with large-scale evidence of systemic inflammatory changes in schizophrenia (Pillinger, Osimo, Brugger, et al., 2019), suggest that inflammation might play a role in triggering the chronic heart changes.

While research conducted on samples of patients with chronic psychotic disorders may be subject to confounding by lifestyle and/or iatrogenic factors, there is a growing body of research suggesting that psychotic disorders may feature an inherent cardiometabolic risk. For example, disrupted glucose-insulin (Benjamin Ian Perry, McIntosh, Weich, Singh, & Rees, 2016; Pillinger, Beck, Gobjila, et al., 2017) and lipid homeostasis (Pillinger, Beck, Stubbs, & Howes, 2017) can be detectable by psychosis onset in young antipsychotic naïve individuals, and may even predate it (Benjamin I Perry, Stochl, et al., 2021). Similarly, findings from longitudinal studies suggest that higher concentrations of inflammatory markers may predate the onset of psychotic disorders (Emanuele F Osimo et al., 2021), and findings from Mendelian randomization studies implicate a potential causal role for inflammation in schizophrenia pathogenesis (Benjamin I Perry, Upthegrove, et al., 2021), and inflammation as a potential common cause for comorbid schizophrenia and insulin resistance (Benjamin I Perry, Burgess, et al., 2020).

Common aetiological underpinnings of psychotic and cardiometabolic disorders may be due to environmental and/or genetic influences. On the former, environmental adversity in early life through infection, stressful life events or malnutrition - each known risk factors for psychosis and cardiometabolic disorders - may permanently alter the immune system (Merlot, Couret, & Otten, 2008). On the latter, genetic predisposition to schizophrenia has been shown to associate with decreased cardiac volumes, increased ejection fractions, and decreased absolute peak diastolic strain rates (Pillinger et al., 2023) as well as other cardiometabolic traits including increased BMI (Bahrami et al., 2020), insulin resistance (Benjamin I Perry, Bowker, et al., 2022) and type 2 diabetes (Benjamin I Perry, Jones, et al., 2020). 
One of the hypotheses on the pathogenesis of adverse concentric cardiac changes in schizophrenia involves a primary dysfunction of the adipocyte: chronic patients with the condition show lower levels of adiponectin and alterations in leptin, both produced by adipocytes under stress (Emanuele F. Osimo et al., 2021). These changes might in turn lead to an inflammatory cascade which, mediated by increased endothelin-1, could affect the heart (Emanuele F. Osimo et al., 2021) as well as potentially other organs and systems. 

Secondly, the study by De Carlo et al touches the issue of patient adherence to recommendations by healthcare providers. In this case, the recommendations only included testing (electrocardiograms and bloods). Notably, the study could not include measures of lifestyle risk factors because of the amount of missing data for these indices, suggesting that important potential therapeutic targets were not being appropriately considered or addressed. The study was also unable to consider therapeutic recommendations, either behavioural (e.g., exercise plans), psychological (e.g. motivational interventions), or pharmaceutical (e.g., medications for the management of dyslipidaemias).These data are consistent with national clinical audit data from the UK (Royal College of Psychiatrists, 2022), that showed wide geographical variation in physical health monitoring and management in psychosis early intervention services, in spite of national guidelines mandating comprehensive physical health monitoring and use of appropriate physical health interventions (National Institute for Health and Care Excellence, 2015).
For the general population, cardiometabolic risk prediction tools (such as QRISK and Framingham risk scores) are routinely used to help clinicians identify individuals at greatest risk of adverse outcomes, so that treatments can be targeted to people who may benefit the most. However, such existing tools are inaccurate in samples of older adults with schizophrenia (Berry et al., 2018), and young adults with or at risk of developing psychosis (Benjamin I Perry, Upthegrove, et al., 2020). We are now working on the development of cardiometabolic risk prediction tools tailored for people with psychotic disorders, with validation studies conducted in the UK (Benjamin I Perry, Osimo, et al., 2021), Spain and Switzerland (Benjamin I Perry, Vandenberghe, et al., 2022) so far. Such tools may in future assist clinicians to more appropriately factor cardiometabolic risk into treatment plans, and encourage the targeting of more resource-heavy physical health investigations and treatments in a cost-effective manner.

In conclusion, studying the prevalence and dynamics of weight gain and cardiometabolic risk in schizophrenia is an important exercise, and should be coupled with the development and roll-out of tools, tailored and validated for use in mental health services, to measure the future risk of cardiovascular disease, as well as increased focus on interventions to treat and mitigate these risk factors.
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