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Most of the world’s health care systems are focused on patients after they present 
with disease, and not before. While precision medicine uses personalized informa-
tion to more effectively treat disease, the emerging field of precision health is situ-
ated to help assess disease risks, perform customized disease monitoring, and 
facilitate disease prevention and earlier disease detection. Currently an individual’s 
health is evaluated only a few times a year if at all, making it difficult to gather the 
amount of information needed to implement precision health. The emergence of 
continuous health monitoring devices with combined in vitro and in vivo(integrated)
diagnostics, worn on the body and used in the home, will enable a clearer picture of 
human health and disease. However, challenges lie ahead in developing and validat-
ing novel monitoring technologies, and in optimizing data analytics to extract 
meaningful and actionable conclusions from continuous health data. This presenta-
tion will show some of the emerging technologies for diagnostics with a focus on 
cancer and the challenges to making precision health a reality in the decades to 
come (Gambhir et al. 2018) (Slides 28.1, 28.2, and 28.3).

Summary
• The focus needs to shift to earlier detection of disease away from late stage 

disease
• Scientists working on in vitro technologies need to work closely with those who 

work on molecular imaging
• Strategies for signal amplification to detect fewer numbers of cells or their by- 

products are needed
• Strategies for continuous sensing and wearable/implantable diagnostics need 

further development
• Technology remains ahead of the biology

Slide 28.1 The future: precision health
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• Technology needs to be developed to accelerate biological discovery
• Biomarkers of EARLY disease need accelerated discovery and validation through 

novel nanotechnologies
• Lower cost solutions are key from a global economic perspective
• Collaboration between academics, government funding agencies, industry, foun-

dations, and the FDA will help to test these approaches in pilot clinical trials
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Slide 28.2 Patient diagnostics analogy with jet engines & sensors

Slide 28.3 The future of integrated diagnostics
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