
The Next Frontier: 
Towards a “Digital 
Avatar”



Quantified in ones and zeros, the Digital Biomarkers or their related Digital Panel Platforms can support continuous measurements outside the 
physical confines of the clinical or the hospital environment, using home-based connected products. These products have created new opportunities, 
enabling remote monitoring for biomedical research, decentralized clinical trial designs, and routine patient care. These are components already well 
integrated into the market, but still waiting to be used to good advantage by the world's health systems.

Nowadays Digital Biomarkers are widely studied in order to reveal the broad spectrum of possible uses, and to revolutionize current methods of patient 
health state monitoring and disease outcomes prediction. According to Digital Biomarkers Journal, a multidisciplinary-by-design open access journal 
that bridges the disciplines of computer science, engineering, biomedicine, regulatory science and informatics, Digital Biomarkers represent an 
opportunity to capture clinically meaningful, objective data.

Digital Biomarkers could be the breakthrough bioscience has been waiting for, which is why not only individuals and health care providers but also 
many companies have grabbed the opportunity with both hands. Breathometer, Xsensio, Scailyte AG, Nightingale Health, FEET ME, xbird, Mindstrong 
Health, Serimmune, IXICO, etc., are top private companies that successfully carry out the mission of Digital Biomarker popularization. They are known 
for the development of unique sensing platforms and chips, human liquid testing systems, devices for health monitoring, single-cell profiling devices, 
and providing unique information that fuels development of new diagnostics, vaccines, and therapeutics. All of these enable novel approaches for 
preventing and treating a great many diseases; not only pathologies and conditions of aging, but the vast majority associated without any doubt with 
age and Longevity.

Digital Biomarkers span a broad range of preventive, diagnostic and prognostic measurements, with opportunities and challenges associated with 
their use. Some Biomarkers are immediately familiar to patients or physicians as they are digitized versions of well-established metrics—for example, 
glucometer readings transmitted by Bluetooth, or the timed six-minute walk test measured with the smartphone’s built-in gyroscope and accelerometer. 
Others, such as the smartphone-derived tapping test for Parkinson’s disease severity, are entirely novel and evolving. They are able to detect eye 
diseases from scans as accurately as experts, or to predict patient deterioration up to 48 hours earlier than currently possible, developments carried 
out by DeepMind Technologies, now belonging to Alphabet. Also, Digital Biomarkers can be components in autoregulated closed loop systems; for 
instance, a continuous glucose sensor linked to an insulin pump in a pancreas can automatically dose or micro-dose insulin in patients with diabetes.

Increasing Role of Digital Biomarkers
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As was discussed in the previous chapter, Artificial Intelligence (AI) is the next frontier in the longevity industry because it can integrate multimodal data 
from different types of measurements and observations, identifying global patterns across all datasets simultaneously. This ability of AI (mostly, deep 
neural nets), can be used to realistically integrate data from all the above ageing clocks and process it to provide for the most accurate prediction of the 
ageing and longevity risks and dynamics. Recent advances in understanding the ageing process, creation of next-generation ageing clocks (like 
“epigenetic clocks”), and advances in the area of deep learning — all this makes creation of a digital avatar a reality in the foreseeable future. 
The digital twin approach could become the most disruptive episode for aging research and implementation of public policies to improve individual and 
national health metrics, solving the currently need of biomarkers panel as predictor of biological age.

Creation of a Digital Avatar 
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Aging AI

Simulate probiotic effect:
Our models explore, what would happen to the community if it contained more of a particular 
bug. See which commercially available probiotics would lower your predicted age.
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AI and Digital Platforms: Towards a “Digital Avatar”
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Babylon Health Platform

Google`s DeepMind Health AI Platform



Data from Rock Health’s digital health consumer adoption report finds that in 2019:

● 44%  of respondents track some aspect of their health digitally, and those who use digital tools share health tracking information with 
their physician or other medical professional more frequently than those who use other tracking methods.

● 30% respondents owns a wearable, and one-in-four wearable owners uses it to manage a diagnosis.

In addition to app-based companies, many established pharmaceutical and diagnostics companies are running pilot studies to test the 
feasibility of using digital biomarkers.  A few examples:

● Roche Digital Biomarkers, a unit within the company’s informatics group, is building apps for multiple sclerosis, Parkinson’s disease, 
and others neurologic disorders.

● In August 2019, Evidation Health, a big data firm working with Apple and Eli Lilly & Co showed that digital biomarkers could be useful 
in detecting symptoms of Alzheimer’s disease and dementia earlier.

● Pfizer is developing a wrist-worn device to track tremor.

● Sage Bionetworks has partnered with Novartis to study multiple sclerosis, Lilly to study Parkinson’s disease, and Celgene to study 
asthma.

As digital biomarkers continue to gain in popularity and sophistication, success hinges on the long-term view. 

Digitalization of Healthcare is Key Enabler of Longevity Research
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https://www.clinicalomics.com/magazine-editions/volume-7-issue-no-1-january-february-2020/the-biomarker-future-is-digital/
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In the coming years we expect the convergence of AI, novel aging biomarkers research and development, and digital biomarkers applications to accelerate the 
emergence of AI-based biomarkers of aging and longevity, given the emergence of longevity biotechnology as a standalone industry and the many players who are 
entering the field, from universities and non-profits to large corporations, investment funds, and startups. After the newly announced call by famed Silicon Valley 
incubation program Y Combinator to provide seed funding for extending longevity, several startups in data-driven longevity are sure to emerge. Further, we see that large 
holding companies in longevity, including Juvenescence.AI, Longevity Vision Fund, and Life Biosciences, are also growing AI-powered longevity companies in an effort 
to find longevity interventions and complementary biomarkers that can be used to evaluate the effectiveness of such therapies in a clinical setting.
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AI-driven Mobile Apps with Aging Biomarkers  

Young.AI is a product of Deep 
Longevity company. It allows to 
upload your selfie or recent blood test 
and find out your biological age. 
Based on uploaded data, their AI 
algorithms will provide a scientifically 
based personalized longevity plan. 
The tactic is divided into easy-to-do 
tasks that help isolate harmful habits.

Facelytics is a face recognition 
solution that is able to detect peoples’ 
morphological criteria such as age 
and gender, by analyzing the video 
feed in real time.

Haut.AI provides skincare brands with 
a B2B SaaS tool, available as an API 
and SDK, for AI analysis of their 
customers’ skin. This product 
facilitates R&D, provides essential 
tools for building skin analysis apps, 
and allows brands to develop a better 
understanding of their clients’ needs. 
The platform is trained on millions of 
face images.

RYNKL is a wrinkle analysis app. It is 
an artificial intelligence that cares 
about  looks and helps  adjust  
lifestyle to look younger.

The Me Biosciences solution 
combines the iterative power of 
artificial intelligence and machine 
learning to match the body,  digestion, 
and activities with the correct set of 
nutritional supplementation and body 
care products to maximize 
performance, optimization, and 
longevity..

Eterly calculates personal longevity 
score daily using a bespoke algorithm 
that looks at thousands of different 
data points. With the help Eterly’s 
interactive chatbot, which prompts for 
information and offers suggestions 
concerning diet, fitness, supplements.

 

LIFE Extend helps track eating, 
physical activity, intermittent fasting, 
slipping, stress reduction activities to 
improve health and increase longevity.

Gero is a free research app that helps 
build a healthier lifestyle for a longer 
life. 
Gero analyses the data from Apple 
Health to calculate biological age and 
predict healthspan on a daily basis.
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AI and Digital Platforms: SWOT Analysis
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Opportunities Threats

WeaknessesStrengths

● Use only the data from mobile apps, or devices, not medical equipment.
● A lack of digital biomarkers popularization.
● Lack of accurate measurement of some physical biomarkers by mobile 

devices.

● Non-invasive.
● Collecting vast amounts of data from the daily lives of people not in a hospital.
● Use powerful statistical algorithms for data operating.
● Individual patient level.
● Multi-Omic Sequencing Data approach.
● Increasing percentage of deep diagnostic and preventive medicine.
● Maintenance state of precision health through preventive medicine.
● Advanced Biomarker-based Prognostics.
● Continuous monitoring of health state based on changes in Biomarkers 

of ageing.

● Possibility to create new apps, mobile and wireless devices or human chips 
for collecting and integrating data and using Big data.

● Digital biomarkers can be used to improve clinical trials of drugs.
● Design of the life insurance apps.
● Aggregation of photographs (imaging technologies) into 

the analysis accelerated developments in Digital Imaging Biomarkers.
● Continuous monitoring powered by Big Data Analytics.
● Advanced Biomarker-based prognostics.
● AI-driven in silico personalized treatment optimization.
● AI-driven personalized in vivo drug optimization.
● Treatment optimization based on patient genetics.

● Possibility to hack collected data or use in criminal cases or in geopolitical 
migration processes.

● Risks associated with  the microchips technologies.
● Decentralized clinical trials designs, and routine patient care.
● The problem of tests standardization.
● The problem of the data storage technologies.
● The productivity of machine and computer analysis.
● The problem of integrating data from molecules, cells, organs, the individual, 

families, communities, and the natural and man-made environment.
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