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Are we prepared for the new age of digital 
healthcare?
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Definition e-Health

• eHealth refers to the use of information and communications 
technologies in healthcare.

• eHealth covers a lot of field in the intersection of medical informatics, 
public health and business, refering to health services and information 
delivered or enhanced through the Internet and related technologies.

• the term characterizes not only a technical development, but also a 
state-of-mind, a way of thinking, an attitude, and a commitment for 
networked, global thinking, to improve healthcare locally, regionally, 
and worldwide by using information and communication technology.”

• "eHealth = Medicine + Communication + Information + Society" 
[Gunther Eysenbach].
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http://yi.com/home/EysenbachGunther/


Factors influencing the eHealth market

• Increasing participation of consumers in digital health
outside of hospital settings

• Increasing awareness and acceptance by healthcare
professionals

• Evidence of efficacy of eHealth technologies

• Decreasing costs of deployment in some technologies 
such cloud computing and hosted services

• Favorable regulatory climates and improved support 
for interoperability

• Pressure to decrease healthcare costs

• Rise in aging population and incidences of chronic
diseases
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Preparing the Healthcare workforce
to deliver the digital future

The Topol review (02.2019)

• We are at a unique juncture in the history of medicine, with
the convergence of genomics, biosensors, the electronic
patient record and smartphone apps, all superimposed on a
digital infrastructure, with artificial intelligence to make sense
of the overwhelming amount of data created.

• This remarkably powerful set of information technologies
provides the capacity to understand, from a medical
standpoint, the uniqueness of each individual – and the
promise to deliver healthcare on a far more rational, efficient
and tailored basis.
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NBIC as a new technology wave:
Nanotechnology, Biotechnology, Informatics

and Cognitive Science (AI)

• Nanotechnologies allow us to manipulate matter at a scale of a 
billionth of a meter, or even at the scale of the atoms

• Biotechnology, the B refers to a number of techniques which also
includes genetics, and regenerative cell biology

• IT the computing power allows to multiply the efficiency

of research > Big Data

• C stands for cognitive science > AI

•
• > NBIC convergence will lead to a fantastic new wave of innovations 

• > Second radical idea: introducing transhumanist thinking

for enhancing human capabilities and serving human needs
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The top digital healthcare technologies
impacting the workforce ( from E Topol) 
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Big Data and Artificial Intelligence Will Revolutionize our Lives
With the evolution of digital capacity, more and more data is produced and stored in the 

digital space.
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Digital Health - the convergence of the digital and genomic
revolutions with health, healthcare, living and society – is

rapidely creating new era of human progress
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In the future, many aspects of care will shift closer to the patient’s home, while
more specialised care is centralised into national or regional centres.



Digital/ E-health is the convergence   of the digital and genetics revolutions
with health, healthcare, living and society 

( from the Four Wave: Digital health by P Sonnier)



Transforming healthcare through AI and 
robotics systems
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M-Health is a sub segment of e-Health
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The emerging field of m-Health
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Through progressively

miniaturized and increasingly

powerful mobile computing

capabilities, 

individuals are becoming

increasingly capable of 

monitoring, tracking and 

transmitting health metrics

continuously and in real time



Continuum of mHealth tools
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Remote Patient Monitoring
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Oxygen Saturation



• Dr. Eric Topol, a cardiologist
and advocate of mobile health
technology,

had an unexpected chance to
demonstrate his ideas recently: he
used his smartphone and a mobile
ultrasound device to diagnose his
own kidney stone at home.

Doctor Uses His Phone To Diagnose Own Kidney Stone

Smartphone ultrasound technology could someday be the norm in 
medicine
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Lab-on-a-chip (LOC)
• A Lab-on-a-chip (LOC) is a device that

incorporates one or several laboratory
functions on a single integrated circuit whose
size varies from few millimeters to limited
square centimeters to achieve automation and
throughput screening process.

• LOC devices can hold up to a small amount of
fluid having volume less than Pico liters.

• LOC integrate microfluidic, nanosensors,
microelectrics, biochemistry, and electronic
components onto the same chip

• LOC devices allow laboratory synthesis or
chemical analysis on a very small scale that
have recently shown significant benefits and
potential for a wide range of applications such
as genomic research, proteomics research,
analytical chemistry, environmental
monitoring, the point of care diagnostics, and
biohazards detection.
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A Lab-on-skin: Biosensors tattoos



Sensors for self-monitoring: 
Glucose monitoring: still a timely topic







Nano flexible batteries
from A Fou



Robotic medical nanodevices controlled by wireless
technology



The emerging field of m-Health
from Steven R Steinhubl et al. Sci Transl Med. 2015 Apr 15; 7(283)
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https://mhealthintelligence.com/topic/mhealth-
apps-software
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6 notes on Apple's health strategy so far
democratizing health information

• 1. Apple kicked off its healthcare projects in the consumer wellness space when it
debuted the Apple Watch, HealthKit platform and Health app a few years ago. These
tools were focused on helping users track their exercise, diet and other lifestyle metrics.

• 2. Shortly after, the company launched CareKit, a software framework to help 
developers create health-focused products for the iPhone — such as products that
help iPhone users connect with medical professionals.

• 3. Apple has built out its smartwatch into what some might call a medical device. Most 
recently, it equipped the watch with an electrocardiogram feature that passively
monitors wearers' heart rhythms for abnormalities.

• 4. By integrating patients' health records in the iPhone's Health app, the company has 
made it easier for patients to share their health data with physicians, and vice versa.

• .
• 5. Apple has been in talks with insurers to subsidize the Apple Watch to Medicare 

Advantage enrollees , Apple reportedly hired Jason Oberfest, CEO of a medication
management app called Mango Health, which is aimed at people who are on a complex
drug regime. »

• 6. Apple has repeatedly emphasized the importance of privacy and security of 
customers' data. Data privacy is of particular concern in healthcare, given the sensitive 
nature of patient data and stringent industry regulations. 37

https://www.beckershospitalreview.com/supply-chain/apple-watch-fda-cleared-for-electrocardiogram-screening.html
https://www.beckershospitalreview.com/healthcare-information-technology/apple-adds-medical-records-to-its-health-app.html
https://www.beckershospitalreview.com/healthcare-information-technology/apple-hires-ceo-of-medication-adherence-app-3-things-to-know.html
https://www.beckershospitalreview.com/business/apple-to-congress-no-iphones-don-t-eavesdrop-on-users.html


eHealth/m-Health as major disruptive 
elements

• In the future, « the health data will be
continuously monitored and streamed to
personal data clouds alerting the individual or
health care professionals at early signs of
illnesses or pathological conditions in real
time, opening the possibility to a preventive
medicine prior to the onset of disease. »



Humans Plus Artificial Intelligence In 
Healthcare Will Mean Better Outcomes
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The virtual medical coach model with multimodal data 
inputs and algorithms to provide individual guidance

• Within the next 2 decades, we will access genomic, anatomical and 
physiological information, as well as social, behavioural and environmental
data. 

• The fusion of genomics, digital medicine, AI and robotics will enable staff 
working within an ethical and legal framework to deliver a more holistic
approach to personalised healthcare and disease prevention. 

• With wider use of genome sequencing, we are likely to be able to predict
which antibiotics are suitable for particular infections. Prescribing
decisions will be made according to the patient’s or pathogen’s genetic
sequence. 

• The convergence and complementarity of the three major technologies –
genomics, sensors and AI – will enable the development of virtual
medical coaches 

40



41



42



In summary
The future of healthcare is connected, patient 

centered, mobile and social.

• The patient must be considered to be at the centre when assessing and 
implementing any new technologies. 

• There is remarkable potential for digital healthcare technologies to 
improve accuracy of diagnoses and treatments, the efficiency of care, and 
workflow for healthcare professionals, but implementation must only be
carried out when there has been robust clinical validation. 

• Patients who are willing to take greater charge of their care using digital 
tools and algorithms will be empowered, but this should always be an 
opt-in choice for them. 

• A marked improvement in the patient-clinician-medical biologist
relationship is possible, owing to the gift of time delivered by the 
introduction of these technologies. 

• The new medicine as envisioned will require extensive education and 
training of the clinician workforce and the public, with cultivation of a 
cross-disciplinary approach that includes data scientists, computer 
scientists, engineers, bioinformaticians, in addition to the traditional mix 
ofmedical biologists,  pharmacists, nurses and doctor.
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How Do The Finest Minds Imagine Our Future?
A.I. genomic,sensors,robotics, and augmented realities. Technology shows that 

our possibilities are endless, 

but still, do we know in what world we will end up in the next decades to come? 
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THANK YOU !


