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Medical data doubles every 73 days. Each person will
generate enough health data in their lifetime to fill 300
million books!.

In the next decade, clinicians will have the ability to
use blockchain, machine learning (ML), and artificial
intelligence (Al) seamlessly to provide specialized care to
patients. Data collected from multiple events, settings and
sources can be great enablers of personalized medicine.
The ability of healthcare technology to collate a plethora of
data on the patient, much faster than any human physician
or clinician could, would increase adherence to care, with
a potential to increase positive outcome. This includes
collecting all clinical and administrative data; matching
them with the patient’s genomic profile; looking up the
patient’s social determinants of health; then combining
that information in a trusted way will drive personalized
treatments, especially for chronic conditions.

Emerging technology trends are expected to permeate
the ecosystem of health in the years to come. The advent
of personalized care and the increased access to care
will improve patient engagement. Practitioners will
enjoy the advancement of technology assisted evidence
based medicine and researchers will be able to expand
the effectiveness of their explorations using emerging
technology.
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Personalized Care

As analytics platforms become more mainstream, social
determinants of health (SDOH) including demographics,
environment and socioeconomic factors become data
sources for making risk assessments, patient outreach, and
business decisions. This means that healthcare ecosystems
(researchers, providers, payers and health management
institutions) could proactively engage the right patients
based on their SDOH to improve health outcomes, help
optimize individual care costs and improve the quality of
care provided by hospitals and health systems. Cognitive
analytic platforms capable of leveraging genomic, clinical
and lifestyle data will become more available.

The ability to deliver actionable clinical insights will
bridge the last mile for precision medicine into clinical
practice. The goal of tracking behavioral data is to add to
the landscape of behavioral insights that can help enhance
patient care. However, as Al tools enter this sphere, the
medical practice will face more ethical challenges —
Privacy, bias and safety will be front and center.

Patient Engagement

Chatbots (or virtual assistants) are already revolutionizing
the business world, and they can be expected to be a
big part of the digital transformation in healthcare, too.

In healthcare, the capacity to address easily diagnosed
problems allows professionals to focus on matters that
might require the full attention of a physician. Patients also
benefit from feeling that their questions and concerns have
been addressed.

Chatbots may be beneficial for practices dealing with
older patients where a character (avatar) can be created
who will serve as an assistant to provide friendly
reminders. By connecting with other technologies, such
as analytics and Al, chatbots can warn about potential
drug interactions.A project at UCLA has combined
chatbot technologies with Al systems to create a Virtual
Interventional Radiologist (VIR). It made evidence-based
responses to FAQs (frequently asked questions) quickly
available to physicians by implementing IBM Watson
cognitive technologies and Natural Language processing
(NLP) methods. This allowed the questions to be read and
answered in an intuitive manner, making the whole process
simpler, faster and more useful for doctors?.

Access to Virtual Care

Telehealth will gain mainstream adoption in the overall
mix of healthcare services and will expand beyond the
current focus on chronic conditions®. In The current digital
healthcare trend, by 2024, the market for telemedicine will
reach $100 Billion®.

Mobile apps continue to contribute to better treatment
making healthcare more accessible’. Over half of all people
who use telemedicine say that using their healthcare mobile
APPs is more effective compared to visiting clinics in
person. Supported by regulatory approvals and technology
maturity, progressive health systems will start to view
telehealth as a standard of care option for primary care
virtual consultation, allowing access to cost-effective care.
In the next decade, technology such as 5G wireless will
increase the potential for telehealth by adding more
capabilities beyond the home. The implementation of 5G
technology improves the throughput of mobile cellular
networks. 5G can better support healthcare organizations
by enabling the transmission of large imaging files so
specialists can review and advise on care; allow for the
use of Al and Internet of Things technology; enhance a
doctor’s ability to deliver treatments through augmented
reality, virtual reality and mixed reality (AR, VR); and
allow for remote and reliable monitoring of patients.
Telepresence physicians will use robots to help them
examine and treat patients in rural or remote locations.

These robotic devices include navigation capability
within the ER, and sophisticated cameras for the physical
examination®,

Reducing Riskthrough Machine Learning

Augmented Reality (AR) systems in healthcare offer
one of the most intuitive options to traditionally invasive
explorative surgery. By rendering 3D information on
real-world scenes, AR permits surgeons and doctors to
stay grounded in actual procedures while having ready
access to all the data available through other emerging
technologies’.

Data models are used to train machines and applications to
detect neurological and cardiovascular illnesses and spot
tumors in X-ray images. Aside from the benefits of early
detection, these machine learning (ML) algorithms help
reduce the risk of “Satisfaction of Search” (SOS) error
when the reporting radiologist fails to continue to search
for subsequent abnormalities after identifying an initial
oned. A more complete pathological diagnosis is made
possible by the help of trained “machines that can see”.%’

Digital Twins improving Healthcare outcome

A digital twin is a near real-time replica of something in the
physical world—in healthcare, that replica is the life-long
health related data record of an individual. Digital twins
can assist a doctor in determining the possibilities for a
successful outcome of a procedure, help make therapy
decisions, and manage chronic diseases. To visualize what
is at stake, a project by Siemens developed a digital twin
of the human heart. Based on magnetic resonance (MR)
images and ECG measurements, the project simulated the
physiological processes of a patient’s heart. Then, virtual
planning was used to visualize responses to treatment
before intervention. This twin can enable a surgeon to
see the impact on a patient’s condition and the placement
of electrodes in the heart before the surgery even begins.
While providing a safe practice environment, digital twins
can help anticipate the success of a procedure, albeit, with
so many variables at play in simulating a human heart, a
few errors in data processing could result in a catastrophic
failure costing the life of a patient. Ultimately, digital twins
technology can help improve patient experience through
effective, patient-centric care. The use of digital twins
in healthcare is still in its early stages, but its potential is
extraordinary'?.
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\AI for More Effective Pharmacology and
Research

Analysts anticipate that the first molecule discovered
using Al will enter early phase clinical trials in the next
12 to 18 months''. The pharma sector may reap the first
benefits'?. In pharmacology, oncology, infectious diseases,
and more, Al powered genomic medicine is making an
impact. Computers make the analysis of genes and gene
mutations that cause medical conditions much quicker!?.
This helps the medical community better understand how
diseases occur, but also how to treat the condition or even
eradicate it — Not to mention the advantages in epidemic
monitoring that require accurate and fast simulations using
Al powered algorithms.

Increased Consumerism in Healthcare

The next decade will also see an increase in consumerism
in Healthcare.

The digitization of products, services, and commerce
models is democratizing current healthcare systems,
manifesting the concept of the “Comparison Shopping”
consumer mindset. Consumer-driven care delivery
models such as telehealth, e-pharmacy, retail care, price
transparency, push care closer to the point of the person,
among others. Examples are wearable devices such as heart
monitors that can detect atrial fibrillation, blood pressure
monitors, self-adhesive biosensor patches that track your
temperature, heart rate, will help consumers proactively
get health support.

In the next decade, drug delivery devices such as insulin
pens, biologic auto injectors, inhalers, and smart packaging
for pills will be commonplace to enhance both clinical and
business operations in healthcare'.

Other Issues

Ensuring robust cybersecurity protection is essential for
sensitive medical data. The increased reliance on medical
communication via mobile devices, coupled with the
massive amount of patient health information, financial
data, and protected information (e.g., Social Security
numbers), requires healthcare organizations to provide
the most secure and HIPAA-compliant'® direct messaging
and health information exchange (HIE) available'®. Health
information exchange is the mobilization of health care
information electronically across organizations within a
region, community or hospital system.
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The next decade will see supportive information
technology initiatives grow into the mainstream of the
health ecosystems. This will include the implementation
of needed infrastructure upgrades that make healthcare
more accessible, better cloud integration with existing
technologies and a transformation of the care workflow to
focus on the “care seeker journey” and adapt to technology
that people are used to in other areas of their lives. As
younger people continue to enter the workforce, many
hospitals will be “forced to modernize.”"”
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