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Methods                                                                                                                                                                                      

For this review there are two specific questions that were 

addressed: (1) What are the key factors that make novel 

biomarkers appropriate for integration into clinical 

practice? (2) What are the public policy issues related to 

cardiovascular disease and stroke biomarkers? To answer 

these questions Pubmed, ProQuest, and GoogleScholar 

databases were searched using keywords and MeSH 

terms (Pubmed only) including novel cardiovascular 

biomarkers, novel stroke biomarkers, validation, clinical 

practice, insurance, healthcare reimbursement, policy, 

regulation, and legislation. For Pubmed and ProQuest, the 

search was limited to 5 years and English language. For 

GoogleScholar, where exclusion for language was not an 

option, the search was limited to 5 years and records not 

available in English were manually confirmed and 

excluded (n=38, see Figure 1). 

 

 See Figure 1 for the results of the screening 

process. Once the search of each database was                             
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These characteristics appear to be of key concern for integrating novel biomarkers into clinical practice. 

Though how much importance each of these factors have in influencing integration into clinical practice might be 

influenced by the intended use of the biomarker (risk factor, diagnosis, prognosis, disease management, etc.), 

analysis of the findings did not yield differences in this regard. This may be due to many of the articles having 

interest in defining characteristics for multiple intended uses and considering several novel biomarkers, both 

limiting the ability to make this discernment. However, there may be some prioritization of factors (based on 

frequency of mentions) whether cardiovascular disease (all forms) or stroke was the disease in question. In both 

disease categories, accessibility had the most mentions and decision-making support had the fewest. 

Performance characteristics were more dominant in stroke-related papers (second-most mentions) than in the 

CVD-related papers (third-most mentions). For stroke-related papers, following performance characteristics, 

were validation aspects, informational value, and decision-making support. For the CVD-related papers, the 

order was accessibility, informational value, performance characteristics, validation aspects, and decision-making 
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specificity, and area under the curve analysis are important performance elements are important 

elements that are needed to demonstrate a biomarker’s performance.1,3,12,18,27,28,41,42,45,47,51-54,56,57,62-64,67 

 

5) Decision-Making Support: 40 articles identified the need for novel biomarkers to aid and/or improve 

decision-making for implementation into clinical practice. Novel biomarkers should play a crucial role in 

supporting clinical decision-making,3,7,15-17,19-21,24-26,30-36,38,39,43,46-48,50,53,55,57-60,62,64,66,69,70 especially in the 

context of personalized medicine.22,37,40,52 They provide valuable information that can guide healthcare 

clinicians in making more informed treatment decisions for their patients.22,32,52 The use of biomarkers as 

predictive, prognostic, and therapeutic tools can help in identifying individuals who are more likely to 

respond to a specific therapy, thus improving personalized treatment approaches.7,43,52 Furthermore, the 

accurate and reliable measurement of biomarkers is essential for their clinical and public health 

utility.7,21,32,33,35,36,39,47 An area of research focus should be to assess strategies for implementing novel 

biomarkers into clinical practice and public health to determine whether they help to optimize decision-

making and disease management.39 

Clinicians must be educated about the significance of these biomarkers and their potential 

impact on patient management, which requires ongoing training and updates on the latest 

advancements in biomarker research.34 Patient awareness of these novel biomarkers is equally 

important, as it can contribute to shared decision-making between patients and clinicians.21 Enhancing 

patients’ understanding of biomarkers can lead to improved adherence to treatment plans and better 

engagement in their healthcare journey. 

 

 

 

Table 1: Key Standards for Novel Biomarker Development and Integration into Public Policy 

Standard  Description 

Accessibility M
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helpful for the daily clinical management of clinical conditions.15 Nevertheless, novel biomarker panels, as a 

whole panel, should meet the key standards described in this section.  

What are the public policy concerns for cardiovascular disease and stroke biomarkers? 

There were 14 articles reviewed that were identified as highlighting the potential public policy concerns for 

cardiovascular and stroke biomarkers (see Appendix B for a summary of the conclusions and recommendations 

from each of the articles). From this literature there were several public policy concerns that arose, including 

validity and reliability, regulatory and legal considerations, economic feasibility, equity, collaborative 

development pathways, and ethical considerations.   

1) Validity and Reliability: Regulatory agencies should provide clear guidance for biomarker validation and 

approval processes.47 Ensuring the clinical validity and reliability of novel blood biomarkers is crucial. 

Numerous novel biomarkers are not translated into clinical practice due to inadequate appreciation of 

the performance characteristics and the rigor required to identify, test, and validate biomarkers.19 There 

is a need to emphasize more prospective studies to validate biomarkers for ischemic stroke.71 Without 

robust validation, there is a risk of misdiagnosis or inappropriate treatment plans.19,71 Regulatory 

agencies can provide crucial guidance for biomarker validation and approval through established 

processes and requirements.19 Regulation can further mandate clinical performance data, scientific 

validity reports, and benefit/risk analysis for regulatory approval.19 Regulatory guidance may include 

requirements to demonstrate the technical, preclinical, and clinical validation of the biomarker, stability 

of the biomarker, and clinical utility.19,47 Moreover, the accuracy, reproducibility, and standardized 

measurement are essential factors that may be emphasized within these regulatory guidelines.47 These 

processes are crucial in ensuring that novel biomarkers meet established standards for accuracy, 

validation, and clinical utility before approval and implementation.19,52 To achieve successful navigation 

of these regulatory pathways, collaboration and communication among researchers, regulatory bodies, 

industry stakeholders, and clinicians are vital, as they play significant roles in driving standards and 

improvements in biomarker research and implementation.19,52 

 

2) Regulatory and Legal Considerations: The legal framework surrounding biomarkers could be better 

defined to facilitate innovation through the establishment of clear guidelines for the qualification and 

utilization of new methodologies for specific uses. The evolving technologies in the fields of genomics, 

proteomics, and metabolomics pose unique challenges in the development, validation, and 

implementation of new cardiovascular biomarkers.19,72 The legal framework, including the complexities 

of patent laws, surrounding biomarkers needs to be clearly defined to facilitate innovation while 

protecting intellectual property rights.19,52 Frameworks for companion diagnostics, which are crucial for 

the use of medicinal products, are also a vital legal aspect that influences biomarker innovation.24 The 

regulatory field of drug development relies on several factors such as proof of concept, dose finding, and 

characterization of safety, among others, which determine the requirements for accepting a biomarker in 

this context.19 Moreover, legal considerations are integral in ensuring the standardization and traceability 

of biomarker measurements.47 This includes the establishment of reference methods and materials for 

the standardization of measurements, contributing to the reliability and comparability of biomarker 

data.72 There is a need to work toward establishing clear legal and regulatory frameworks for biomarker 

development and usage.24,47 This involves navigating patent laws and ensuring ethical standards are 

maintained in biomarker research and application. 
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community/patients, and clinicians.19,20,24,52 
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Saleh, et 
al. 

2022 Review CVD Diagnosis/Prognosis/Ma
nagement 
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High sensitivity/specificity/AUC (discrimination) 

Validation across diverse populations 

Ekkert, et 
al. 

2021 Review Ischemic 
Stroke 

Risk/Prevention Objective findings 

Consistent results 

Clear applicability in clinical practice 

Provide information above traditional markers 

Cost effective 

Wlodarczy
k, et al. 

2021 Review Stroke 
Recovery 

Recovery Safe and non-invasive 

Measurement repeatable 

Cost-effective 

Quick results 

Not interfering with applied therapies 

Stege, et 
al. 

2021 Review Genetic 
Cardiomyopat
hy 

Diagnosis/Management Provide clear clinical utility 

Clearly defined reference limits 

Strong predictive power 

Li X, et al. 2021 Case-
Control 
Study 

Ischemic 
Stroke 

diagnosis/prognosis Safe & non-invasive 

Objective results 

High sensitivity/specificity 

Validated in a diverse population 
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High sensitivity/Specificity 

Wang, et 
al. 

2018 Review Ischemic 
Stroke 
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Figtree, et 
al. 

2022 Review CAD Risk Clear clinical pathways (science/academics, health 
economics, policy) 
Enable clinical environment for evidence-based 
integration 

Ethical considerations (consent, identification of High-
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Sex usually considered confounding factor to correct 
statistical models. Sex differences (across the lifespan) 
should be evaluated in biomarker studies. 

Systematic disaggregation and analysis by sex is 
important for biomarker translation into clinical practice. 

 

 


