

[image: image1]
Editorial: Relationship Between Cardiovascular Disease and Other Chronic Conditions












	
	EDITORIAL
published: 25 April 2022
doi: 10.3389/fcvm.2022.875551






[image: image2]

Editorial: Relationship Between Cardiovascular Disease and Other Chronic Conditions

Cristina Vassalle1*, Junjie Xiao2 and Laura Sabatino3


1Fondazione National Council of Researches-Regione Toscana Gabriele Monasterio, Pisa, Italy

2Shanghai Engineering Research Center of Organ Repair, School of Life Science, Shanghai University, Shanghai, China

3Institute of Clinical Physiology, National Council of Researches, Pisa, Italy

Edited by:
Hendrik Tevaearai Stahel, Bern University Hospital, Switzerland

*Correspondence: Cristina Vassalle, cristina.vassalle@ftgm.it

Specialty section: This article was submitted to General Cardiovascular Medicine, a section of the journal Frontiers in Cardiovascular Medicine

Received: 14 February 2022
 Accepted: 11 March 2022
 Published: 25 April 2022

Citation: Vassalle C, Xiao J and Sabatino L (2022) Editorial: Relationship Between Cardiovascular Disease and Other Chronic Conditions. Front. Cardiovasc. Med. 9:875551. doi: 10.3389/fcvm.2022.875551



Keywords: cardiovascular disease, cardiovascular prevention, CV risk assessment, CV prediction, CV outcomes


Editorial on the Research Topic
 Relationship Between Cardiovascular Disease and Other Chronic Conditions




BIOMARKERS AND RISK FACTORS

Cardiovascular disease (CVD) remains the most common cause of mortality and comorbidity all over the world.1 Risk stratification plays an important role in the prevention of the onset of cardiovascular disease and the development of its complications. As CVD is multifactorial, several associated risk factors have long been identified (e.g., smoking habit, improper diet, low physical activity, hypertension, hypercholesterolemia, diabetes) (1). The key question is whether we have enough biomarkers to better stratify CV risk. Although the CV burden is generally featured by these traditional risk factors, the importance of non-traditional biomarkers may be critical to fill the gap related to the so-called “residual risk.” In fact, CV load cannot be entirely explained by traditional cardiovascular risk factors, as many patients at risk for adverse prognosis do not present any of these traditional determinants (2). Such evidence suggests the involvement of possible overlooked non-traditional biomarkers that may play an important role in the pathogenesis and development of CVD (2). Thus, there is an increasing interest for additional biomarkers and risk factors providing potential new tools against CVD onset and progression. Discovery of such factors and, most important, of their mechanism of action, may help in the development of advanced care strategies aiming to the reduction of cardiovascular harmful impact. For example, between biochemical factors, beside the widely employed troponins (ischemic damage) and natriuretic peptides (cardiac stress and dysfunction), it would be important to better clarify the role of already known biomarkers in this new context, such as vitamin D well known for bone health, or other new proposed parameters (e.g., oxidative stress biomarkers, hemoglobin, galectin-3-fibrosis, cystatin-renal dysfunction, cytokines and neutrophils/lymphocytes-inflammation, d-dimer-coagulation). However, despite the best efforts, so far, no reliable applicable additive biomarkers have been identified.

A list of all contributions to this special issue is reported in Table 1.


Table 1. List of manuscripts included in the special issue.
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Majority of the contributions in this special issue explore the significance of different biomarkers and risk factors in the various CVD manifestations. Among the 21 manuscripts dealing with this issue, we hereby report a few representative examples:


Inflammation

Regarding inflammation, Hou et al. investigated the “neutrophil to lymphocyte ratio (NLR),” which is a novel inflammatory biomarker, calculated from old well known hemochrome parameters, association with CVD in children with newly diagnosed essential hypertension. Results obtained suggested that a high NLR might be a potential indicator of increased risk of the development of hypertension and LV diastolic dysfunction in children.

In another article, Hu et al. explored the relationship between neutrophil respiratory burst and coronary artery lesions (CAL), suggesting this biomarker as significant in the pathogenesis of CAL and CAL prediction of Kawasaki disease in children.



Gender/Sex Related Differences

Till now, CVD is perceived as a condition essentially regarding the male gender, although CV events account for the main cause of mortality and morbidity in postmenopausal women (3). Obviously, if it is clear that many aspects of CVD are similar in male and female patients, there are significant differences as well (4, 5). Cellular and molecular mechanisms and clinical manifestations of CVD in women are far from being fully understood. Advances in this field are essential to improve CVD pathophysiological knowledge as well as diagnostic and clinical strategies in women, in order to develop specific female-based algorithms. In this special issue, in particular, two studies addressed different aspects of gender-related characteristics. Wei et al. investigate the relationship between sex-specific associations of adverse health outcomes, left ventricular structure/function and microalbuminuria in patients with heart failure with preserved ejection fraction (HFpEF). The authors found that microalbumin/creatinine ratio (ACR) was significantly associated with LV diastolic function, hospitalization, and myocardial infarction in men, while ACR was associated with mortality in women. The interactions of sex with ACR were significant in heart failure. Moreover, the article of Surrati et al. deals with the important topic of awareness of CV risk. The study was conducted on Saudi Arabia University female employers. Authors reported limited knowledge and awareness of CVD risk, which evidenced the pressing need of educational interventions to enhance the awareness of CVD risk factors and prevention in the female population.



Arterial Stiffness

Although circulating biochemical markers are extensively studied, other physiological parameters can be effective (6). It is the case of the cardio-ankle vascular index, measured in the study of Watanabe et al. as an indicator of arterial stiffness, which resulted independently associated with impaired exercise capacity and adverse prognosis in HF patients.



Environmental Pollution

It should not be forgotten the effect of the environment on CVD, a risk factor completely neglected in clinical practice. Interestingly, Zou et al. faced the complex relationship between pollution and cardiovascular disease, reporting the latest evidence on this topic. In their systematic review and meta-analysis including exclusively cohort studies, the authors evidenced the relationship between PM2.5 and PM10 and the risk of myocardial infarction. Sensitivity analyses confirmed and even reinforced these findings. Subgroup analyses by geographical area and year of publication did not show any statistically significant difference in results. Moreover, the study of Liang et al. evidenced as short- and medium-term exposure to PM2.5 significantly increased the risk of emergency room visits in atrial fibrillation patients, suggesting the importance of air quality and providing a rationale to implement actions for reducing CVD risk in the population.



Multi-Marker Approach

Combining more biomarkers in a multi-marker approach capturing different aspects of CVD (e.g., ischemia, necrosis, thrombosis, inflammation, and fibrosis), may increase the diagnostic and prognostic capacity (7, 8). In this context, Yao et al. investigated the prediction factors of poor prognosis (mortality and/or readmission) after acute myocardial infarction (AMI) during a 6-month follow-up and suggested the multi-biomarker approach using Killip classification 2–4 and myoglobin or creatinine effective for 6-month prognosis prediction in AMI patients. Moreover, Wang et al. investigated the relationship between N-terminal pro-B-type natriuretic peptide (NT-proBNP), Glomerular Filtration Rate (GFR), and outcomes in patients hospitalized with acute heart failure (AHF). The authors found that the risk of death of patients with NT-proBNP>2,137 pg/ml and GFR<61.7 ml/(min·1.73 m2) was significantly higher, and suggested that the combination of GFR and NT-proBNP improved the predictive value for the long-term prognosis of AHF patients.



Genetics, Chromosomal Abnormality, Metabolomics

The study of the genetic components may offer important advances in the pathophysiological aspects of CVD, in the effort of developing more efficient predictive tests for those at high risk (9). Genetic biomarkers are already present at birth and, thus, risk prediction can be evaluated before CV risk factors' onset and development, in a primordial prevention strategy. Accordingly, Cheng et al. investigated the role of neutrophil-derived S100B genetic variants in atherosclerosis progression of acute myocardial infarction (AMI), evidencing how the S100B rs9722 AA homozygous might promote the development of AMI.

Interestingly, Cheng et al. showed that ventricular septal defect (VSD) is closely related to chromosomal aneuploidies by reporting a pedigree with VSD associated with a balanced paracentric inversion of chromosome 6, inv (5) (p21.3p23). This evidence might represent a new genetic etiology for VSD.

New “omic” fields (e.g., metabolomics) are also emerging, rendering reasonable phenotype identification of patients on the basis of biomarker cluster analysis (where multiple co-occurring pathological factors can simultaneously be found in a single clustering) clinically useful in the next future time (10). In this context, the study from Yang et al. suggested that non-targeted metabolomics could evidence biochemical pathways associated with Ang II-induced hypertension in an experimental model. Available data in this field may improve knowledge of systemic metabolic response to sustained release of Ang II, providing a new panel of biomarkers that may be helpful to predict blood pressure changes in the early stages of hypertension.




CVD AND OTHER CONDITIONS

Until now, the traditional medical approach to diseases has been characterized by a point of view generally focused to diagnose, and treat pathological conditions “per se.” Nonetheless, there is now increasingly awareness that diseases apparently independent, instead may share many risk factors and common critical pathophysiological pathways. Twelve articles in this special issue provide evidence on how each organ/system, including CV system, is not a solitary and independent entity, but is part of a whole, interacting within a complex network with other organs (11). This is an important issue, and we need to broaden our knowledge on the differences/similarities between diseases, often considered and managed as separate entities in the common clinical practice. In fact, many pathological conditions, traditionally considered unrelated, emerge as interactive with the cardiovascular system, able to evoke similar different systemic responses, and share underlying cellular pathways and biomarkers. Accordingly, several risk factors, traditionally classified as relevant for the CVD onset and progression (e.g., diet, physical inactivity, hypertension, diabetes), result to be significant in the development of other pathological states. In particular, chronic inflammation and oxidative stress represent commonly underlying aspects in the pathogenesis and progression of different diseases, although additional overlapping mechanisms and further biochemical pathways may have other acting roles. Please, refer to table and find some example below:

Dealing with the interaction between diseases, Bigdelian et al. reported an interesting case discussing the presence of a right atrial vegetation in an 11-year-old child infected by COVID-19. They hypothesized that the etiology is the result of hypercoagulation and acute thrombosis in COVID-19 patients, which raised the issue of possible targeted treatment strategies in COVID-19 patients, to avoid hypercoagulative status and thrombus development.

Calabuig et al. brought their attention to a high gout prevalence among patients admitted for CV events, often undetected and, as such, under suboptimal treatment, despite being a well recognized CV risk factor.

Zardawi et al. drew the attention of dental practitioners and cardiologists on the reciprocal role of periodontal and CVD. This is an intriguing topic for both dentists and cardiologists in recent years, suggesting that CVD patients may benefit from periodontal check, whereas patients with periodontal disease may benefit from periodical CV evaluation. Moreover, authors also discussed available evidence on common factors that may drive the progression of both diseases. Essentially, the main mechanisms involved are the direct invasion of bacteria and inflammation. For what concerns therapy, periodontal treatment was effective in reducing the level of inflammatory biomarkers and improving endothelial function, whereas local application of statin could also improve periodontitis through its anti-inflammatory effect.

Duica et al. reviewed the current literature and provided a new perspective of polycystic ovary syndrome, a reproductive endocrine condition, in the context of key inflammatory and oxidative stress factors and cardiovascular risk. In particular, in women with polycystic ovary syndrome, a link with the increased incidence of CVD was found, highlighting the possibility to apply an antioxidant strategy in this population.



PREVENTION, DIAGNOSIS, AND TREATMENT

Critical aspects related to prevention and treatment are faced by four more articles. In the therapeutic field, Chen Y-C et al. provided evidence on long-term low-dose aspirin association with reduced risk of pneumonia in CV patients, suggesting an important role of this drug in the prevention of this critical complication. Instead, Wang et al. evaluated the association between metformin and adverse outcome in T2DM patients with HFpEF, evidencing how metformin in this population was not independently associated with clinical outcomes in patients with T2DM and HFpEF, but resulted related with lower all-cause mortality in the subgroup of patients with poor glycemic control. Moreover, Xu et al. dealt with strengths and limitations of two imaging techniques (transthoracic echocardiography and multi-slice spiral CT coronary angiography) for identifying coronary artery thrombosis in children with Kawasaki disease (KD), evidencing their reciprocal complementarity, and the utility of their combination to improve the diagnosis rate for coronary thrombosis.



CONCLUSIONS

In conclusion, identification of new biomarkers may provide additional pathophysiological information improving biological knowledge of the disease, as well as to help in better risk stratification and identification of new targets of interventional strategies. In this context, the adoption of a multimarker panel may provide significant gain, especially if incorporating biomarkers with a low degree (or even absence) of correlation, as a reflex of different pathophysiological pathways, and, as such, capturing more levels of information.

Nonetheless, more information from non-traditional risk factors and biomarkers is needed before their introduction into the clinical practice, and warnings about possible numerous biases need to be considered (e.g., statistics).

A biomarker is considered helpful when leads to reclassification, with the potential of an incremental gain in subjects at low and intermediate risk, and especially in specific patient groups where traditional biomarkers/scores may be not optimal (e.g., women, elderly population). Thus, the assessment of the incremental value of a proposed biomarker over traditional risk models is a critical step. In this context, advances for “omic” technologies can be considered critical to reveal novel unknown molecular pathways and biomarkers, which may be of importance to characterize a particular disease state when added to traditional algorithms. Although in their developmental phase and still presenting some shortcomings, the integration these technologies in a multi-omics approach and the generation of big data may provide an exceptional opportunity to further understand processes and dynamic interactions underlying human pathophysiology, with a great potential for their relatively rapid diffusion in the routine use (12).

Generally, for the new proposed biomarkers there is a consistent insufficiency of quality controls, primary aspects of assay performance and reliability (e.g., reference material availability, quality assurance programs). Moreover, other different issues must be faced and standardized before biomarker introduction in the clinical practice, for example:

- Preanalytical factors, i.e., all factors generating variability, but controllable or minimized by standardizing the time and condition of sampling, including circadian rhythm and seasonal variation, menstrual cycle, food intake, posture and exercise, sample type (e.g., whole blood, serum, plasma or other specimens), interferences (i.e., lipemia, hemolysis), handling and storage;

- Biological heterogeneity, analytical interferences (e.g., heterophilic antibodies, immunocomplexes);

- Limits of detection (lowest concentration that can be detected) and quantitation (lowest concentration quantitatively measured with accuracy);

- Linearity;

- Reference limits (at least cut-off values);

- Ratio of cost on effectiveness;

- Easiness of use;

- Context of application as:

• Clinical purpose (screening, diagnosis, prognosis, monitoring, treatment),

• Condition status (risk or presence or stage of the disease),

• Target population (e.g., males vs. females, elderly individuals).

The leitmotiv of most manuscripts reported in this issue is that no organ or system, including the CV system, is an “island,” therefore the simultaneous consideration of different conditions, so far treated separately, may be helpful to develop strategies aiming to multi-disease benefits and optimize precision medicine approaches. In this scenario, a close collaboration between cardiologists and other clinical professionals and basic science researchers (e.g., biologists, laboratorists, epidemiologists, radiologists, and physicians in other fields) is desirable.
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FOOTNOTES

1https://www.who.int/health-topics/cardiovascular-diseases#tab=tab_1
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