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What we aim to 
answer

What is personalized healthcare (PHC) 
and why is it the future of healthcare? 

What are the major market drivers and 
challenges of the PHC market? 

What are the technologies that can 
have the largest impact towards 
improving patient outcomes and 
delivery of care?  

What strategies can healthcare 
executives use to deliver personalized 
treatment and improve patient 
outcomes?
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From “one size fits all” to
personalized  

healthcare (PHC)

Until recently, there was a “one 
size fits all” approach to medicine: 
treat as many patients as possible 
with the same treatment. However, 
the observed outcomes of why 
some patients responded well to 
a certain therapy, while others did 
not were poorly understood.

There became an urgent need 
to target specific medications 
to specific populations. With 
our improved understanding 
of human and disease biology 
and the advancement of 

modern diagnostics, this was 
made possible - as illustrated 
by the evolution of companion 
diagnostics.

The digitization of high quality 
healthcare data, including 
diagnostic, treatment and  

Today we are at a 
pivotal moment in 
healthcare history

From “one size fits all” to personalized healthcare
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This will lead to the  
personalization of healthcare - 
ensuring the right treatment  
for the right patient at the  
right time.

outcome data from varying sources (ie. real world, clinical 
trials) has tremendous potential. 

From this data, we will be able to answer key scientific 
questions and harness meaningful medical insights that will 
render a granular view of each individual patient. 

Targeted medicines“One-size-fits-all” drugs Individualized treatments

PAST PRESENT FUTURE

Companion diagnostics Meaningful data & advanced analytics

From “one size fits all” to personalized healthcare
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PHC is a  
multifaceted approach 
PHC aims to ensure that the screening, diagnosis, treatment and even prevention of diseases 
will more quickly and effectively transform patients’ lives. It is a multifaceted approach to patient 
care that encompasses:1

3

2

4

5

6

RISK ASSESSMENT

DETECTION

TREATMENT

PREVENTION

DIAGNOSIS

MANAGEMENT

Genetic testing to reveal  
predisposition to disease

Early detection of disease 
at the molecular level 
when treatment can be 
most effective3,4

Targeted treatments to 
improve outcomes and  
reduce side effects

Behavior/lifestyle  
treatment intervention  
to prevent disease2

Accurate diagnosis  
to enable effective  
and individualized  
treatment strategy

Active monitoring of  
treatment response and  
disease progression

1

From “one size fits all” to personalized healthcare
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8 Key potential benefits of PHC
Supporting improved patient outcomes

Decrease trial-and-error medicine 

Decrease adverse drug reactions,  
including fatalities

Increase the speed and  
accuracy of diagnosis

 Increase patient adherence to treatment 

Increase our understanding of disease

Increase provision of  
preventive healthcare

Decrease time, burden and  
cost of drug development

 Decrease high-risk invasive  
testing procedures

1

• Identify non-responders to a specific treatment  
to help avoid potential adverse events

• Aid in the development of safer treatments

3

5

7

2

• Understand contributing factors to disease 
manifestation and progression 

• Identify and develop improved treatments  
and testing procedures

• Identify patients at increased risk of suffering  
from a certain disease and create opportunities  
for preventive measures to be taken

4

6

8

• Provide diagnostic tests to help identify patients 
most likely to respond to a specific treatment  
(eg. companion diagnostics)

• Allow a more precise diagnostic and prognostic 
assessment of patients with the chance of earlier 
and more specific treatment

• Engage patients to better adhere based on 
personalized solutions5,6

• Reduce adverse events that may hinder patient  
from dose compliance

• Predict pharmacogenetics in advance with simulations
• Allow for clinically meaningful trials on smaller 

patient subgroups qualified by specific biomarkers

• Identify novel biomarkers to test for conditions  
that currently require an invasive procedure  
to diagnosis

From “one size fits all” to personalized healthcare
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Major PHC market drivers and challenges

Major PHC market 
drivers and challenges

#1

#2

#3

#4

#1

#2

#3

Increasing prevalence  
and economic burden of 
chronic diseases 
Read more on pg 9 »

Read more on pg 10 »

Rapid advancements in  
relevant technologies

Read more on pg 11 »

Development of big data  
analytics solutions 

Read more on pg 12 »

Growing healthcare 
expenditure 

Read more on pg 13 »
Data integrity

Read more on pg 17 »
Reimbursement coverage 

Read more on pg 18 »
Regulatory uncertainty

DRIVERS

CHALLENGES
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3/4 ADULTS

Increasing prevalence 
and economic burden of 
chronic diseases 7,8

HOW WILL THIS DRIVE 
THE PHC MARKET? 

A large part of chronic conditions 
are preventable.11,12 PHC can help 
to identify at-risk patients for a 
number of chronic conditions, 
allowing for early diagnosis for 
a more successful treatment 
response, or even disease 
prevention through effective 
intervention. 

PHC can also help to reduce 
the economic burden of chronic 
conditions by identifying patients 
who will respond well to a 
particular targeted therapy. 

This will help to avoid the costs 
of trial and error or possible 
adverse events that may arise from 
inappropriate treatment. 

47 TRILLION

OF DEATHS

Chronic diseases, or 
noncommunicable diseases, 
are collectively responsible 
for almost 70% of all deaths 
worldwide 9 

Close to three out of four 
adults living in developed 
countries suffer from multiple 
chronic conditions, and this 
number is predicted to rise 
dramatically by 2035 10 

According to the World Economic 
Forum, the cost of treating five 
leading chronic diseases — 
cancer, diabetes, mental illness, 
heart disease, and respiratory 
disease — could reach US$ 47 
trillion over the next 15 years 11

Major PHC market drivers and challenges

70%

Driver #1
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Driver #2
Rapid advancements in  
relevant technologies 7,8

The advancement of “omic” 
technologies such as 
genomics, transcriptomics and 
proteomics, have generated 
a deeper understanding 
of disease pathology and 
progression, and new 

methodologies for monitoring 
treatment response.13-15 

Tools such as next-generation 
sequencing (NGS) allow 
an individual’s genomic 
information to be compared  

to the DNA sequence of 
another “reference,” leading  
to a map of variabilities.15 

These variations have been 
so far exploited mostly in 
oncology and have led to:15-18

HOW WILL THIS DRIVE 
THE PHC MARKET? 

As relevant technologies 
become cheaper and more 
reliable and accessible, there 
will be a surge in their use 
to better classify and profile 
disease. In turn, this will drive a 

more personalized approach in 
managing and treating patients. 

A recent survey of over 1,200 
oncologists in the US, found 
that 75.6% of participants 
reported using NGS tests to 
guide treatment decisions.19 
Overcoming challenges 

such as the readability of 
analysis and a potential lack 
of expertise or resources for 
ordering and interpreting 
these next-generation tools 
may further boost their 
use, resulting in a more 
personalized approach to 
healthcare.19

1 2 3 4

 e.g. testing BRCA1/2 
genes for the risk of 

developing hereditary 
breast and  

ovarian cancer

Predictive 
tests

e.g. multimarker gene-
expression profiling  
tests Oncotype DX  
and MammaPrint 

Prognostic and risk  
of recurrence tests

e.g. imatinib for 
c-KIT gene mutation 
in Chronic Myeloid 

Leukemia and 
Gastrointestinal  
Stromal Tumors

Targeted  
treatments

e.g. recruitment of 
patients with a rare 
form of Alzheimer’s 

disease from the 
Dominantly Inherited 
Alzheimer Network 

(DIAN)

Patient suitability 
for clinical trials

Major PHC market drivers and challenges
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Development of big data  
analytics solutions 7

HOW WILL THIS DRIVE THE  
PHC MARKET? 

The goal of PHC is to make collected health 
data of pragmatic value to clinicians. 

Big data analytics and solutions software 
will be the key for healthcare providers to 
monetize their collected data and add value 
to their business, while improving health 
outcomes for patients. 

Driver #3
Major PHC market drivers and challenges

Routinely collected healthcare data is 
growing in complexity and volume.20 

In 2020, it is estimated that the amount of 
medical data will reach 2,314 exabytes  
(1 exabyte = 1 billion gigabytes).21 

The principal types of big data in  
biomedical research stem from multiomics, 
imaging, device data, and electronic health 
records (EHR).20  

New methods dedicated to improving data  
collection, storage, cleaning, processing  
and interpretation continue to be developed  
at a rapid pace.

Complex data and volumes of it!

Improving the value of data

MULTIOMICS EHR

PERSONAL 
DEVICESIMAGING

COLLECTION

PROCESSING

CLEANING

STORAGE

INTERPRETATION

MEDICAL DATA VOLUME  
IN 2020 = 2314 EXABYTES 
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Growing healthcare 
expenditure 7,8 

HOW WILL THIS DRIVE 
THE PHC MARKET? 

Shifting the focus from “sickcare” to 
preventive healthcare that embraces 
a value-based over a fee-for-service-

based delivery model will be crucial to the 
affordability, accessibility and sustainability 
of future healthcare systems.22,27 PHC plays 
an essential role in this transition, which is 
already underway in advanced economies, 
including the US.27 

GLOBAL  
HEALTHCARE  

EXPENDITURE

PROJECTED OVER
US$ 10 TRILLION  
BY 2022 22

MAIN COST DRIVERS INCLUDE 22

In general, current practices for prescribing  
medication follow a relatively arbitrary ‘test  
and react’ approach and many patients do  
not respond to the first medication they  
are prescribed.23

Furthermore, a country's expenditure on health 

services is not indicative of better health  
outcomes for their population. This is exem-
plified in the US, where healthcare costs are 
among the highest of advanced economies.24,25 
In comparison, however, the life expectancy is 
lower and the probability of dying from a non-
communicable disease is higher.22,24,26 

Driver #4
Major PHC market drivers and challenges

1 2 3 4
Aging  

and growing  
populations

Market expansion 
into developing  

countries

Clinical and  
technology  

advancements

Rising labor  
costs  
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Data integrity
Challenge #1

Major PHC market drivers and challenges

The success of PHC will rely on the integrity of stored health data - ie. the accuracy, 
completeness, and reliability of the data throughout its lifecycle. 

With the vast amount of data  
to call upon, there are indeed  
challenges which threaten data  
integrity stemming from: 

Read more on pg 14 »

Read more on pg 16 »

Read more on pg 15 »
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Major PHC market drivers and challenges

PHC aims to use stored health data  
from various sources including: 28 

• patient diagnoses and history
• laboratory work
• insure claims 
• demographic information
• family history
• environmental exposure

CHALLENGES ARISE IN:

• Ensuring data longevity as 
data may be analyzed many 
years after or in a completely 
different setting than when and 
where it was collected.28 

• Data standardization and 
normalization in order to 
compile, analyze and compare 
health data from a population 
of patients.28,29 This is especially 
the case when patients may 
come from different healthcare 
systems, samples may be 
collected in different ways and 
data may be generated using 
different protocols.28,29

Insights that can be 
generated from this 
information support 
the transition of 
healthcare from a 
reactive to preventive 
approach.28 

Data collection

Data integrity
Challenge #1



5 strategies towards personalized healthcare 15

Just as data volume has exponentially 
increased, so has its complexity.29 A deepened 
appreciation for a systems biology approach 
to understanding disease - one that takes 
into account not only genomic, but also 
transcriptomic, metabolomic, proteomic, and 
epigenetic data - has been awakened due to 
the advancement of computational analyses.30

Furthermore, the paradigm shift towards  
the digitization of diagnostics, such as digital 
biomarkers and mobile health monitoring,  
will add to the sheer volume of health  
data for a patient.

This may result in thou-
sands or even millions  
of measurements for a  
single patient sample. 

Data volume and complexity

CHALLENGES ARISE IN:

• Implementation of  
cross-discipline data- 
integration strategies. 30 

• Finding connections 
and insights due to data 
abundance and the complexity 
of biological systems.29

Data integrity
Challenge #1

Major PHC market drivers and challenges
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The insights generated from this vast amount 
of healthcare data will be based on newly 
discovered correlations or associations 
that were never-before possible due to the 
advancement of computing technologies.
 
Artificial intelligence technologies, such as 
machine learning and deep learning and 
reasoning, will play a pivotal role in advancing 
PHC. However, as with the adoption of any new 
technology, a fear of the unknown is prevalent 
and will take time to overcome. 

This fear does not come without warrant. 
As with the decision making process of 
humans, computer algorithms may also 
harbor bias including those stemming from: 31 

• missing data
• unidentified patients
• sample size and underestimation
• misclassification of data
• measurement error 

CHALLENGES ARISE IN:

• Acknowledging, 
understanding and 
diligently managing bias  
to provide meaningful insights 
for healthcare practitioners 
to consider. Thus, improving 
the speed and accuracy of 
their diagnostic workup and 
treatment plan.

Data transformation  

Data integrity
Challenge #1

Major PHC market drivers and challenges
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Reimbursement 
coverage 32-34

Challenge #2
Major PHC market drivers and challenges

Value-based outcomes, 
pricing and reimbursement 
are key topics when 
discussing healthcare reform. 
As healthcare becomes more 
personalized, so does the 
complexity of pricing and 
reimbursement. 

Pricing should not only 
reflect the sum of the 
diagnostic tests or 
monotherapies used for 
a patient, but also the 
combined benefits delivered 
to patients, their families, 
payers and societies.  

Payers increasingly want 
more evidence about the 
effectiveness of a new 
diagnostic or therapy, as 
well as the potential budget 
impact these treatments 
might have. 

PHC solutions hold the 
potential to improve health 
outcomes, provided that 
their economical value can 
be demonstrated and data 
uncertainties addressed.33
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Regulatory uncertainty 33,34 
Challenge #3

Major PHC market drivers and challenges

Existing regulations have been 
cited as being inapplicable 
to PHC interventions and the 
amount of data generated by new 
technologies, such as NGS, poses 
new challenges for regulation 
bodies.35 

The transformation of healthcare to 
a personalized approach will also 
require a transformation to the 
standards and protocols to assess 
personalized diagnostics and 
treatments. 

However, this change is already 
underway as exemplified by the 
number of “personalized medicine” 
approvals in recent years (42% of 
all 2018 new drug approvals as 
reported by the FDA).36 

Furthermore, the International 
Consortium for Personalised 
Medicine, (ICPerMed) launched in 
2016 has stated as an agenda item 
to establish Europe as a global 
leader in personalized medicine 
research.37,38

Regulatory uncertainty is reported 
as one of the main barriers to 
realizing the potential of PHC.34
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5 strategies for  
healthcare executives to 

 deliver PHC     

#1 Ensure a data-driven strategy 
to add value to your business

Read more on pg 20 »

#2 Invest in a cutting-edge IT system 
for data storage and sharing

Read more on pg 21 »

#3
Use companion diagnostics to 
guide healthcare pathways 

Read more on pg 22 »

#4
Demonstrate the value of 
personalized solutions  
to payers
Read more on pg 23 »

#5
Collaborate with industry  
experts to cover the  
continuum of care
Read more on pg 24 »

5 strategies for executives to deliver PHC
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It is not a future to be reluctantly 
survived, but one to be embraced 
with enthusiasm.” 39

Ensure a data-driven  
strategy to add value to 
your business

Strategy #1

The 4th industrial revolution has 
arrived and offers unparalleled 
opportunities for improving 
healthcare delivery. 

Healthcare providers that implement a 
data-driven business strategy to gain 

meaningful insights about their products 
and/or services will add value to their 
business. 

Furthermore, the evidence-based 
data generated will be a powerful 
differentiator from competitors.

- Tan Le, founder and CEO of Emotiv

5 strategies for executives to deliver PHC
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Invest in a cutting-edge  
IT system for data  
storage and sharing

Strategy #2

“Data is the new oil, the 
new gold”,40 however, this 
is only true when it is 
gathered correctly and 
interpreted accurately.  
Data infrastructure will also 
need to allow for seamless 
data sharing to promote the 
access of valuable data across 
the continuum of care.41

A recent study conducted by 
GenomeWeb and sponsored by 
Oracle Health Sciences found 

that 62% of respondents from 
healthcare and life sciences 
organizations participate 
in research activities that 
support the personalization 
of healthcare.42 However, 
providing access of data to 
other clinicians and data 
storage were ranked among 
the top obstacles in achieving 
their PHC goals.42  

It is therefore imperative that 
companies invest in cutting-

edge health IT data systems 
that allow sufficient storage for 
their current needs, and can 
be upgraded to fit those of the 
future. 

Data sharing policies that 
take into consideration the 
proprietary or privacy concerns 
of patients, yet also incentivize 
data sharing and facilitate 
real-time data exchange for 
learning health systems should 
be proactively developed.43

“Data is the new oil,  
the new gold” 40

5 strategies for executives to deliver PHC
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Use companion diagnostics to 
guide healthcare pathways

Strategy #3

The power of diagnostics is undeniable. 
It is estimated that in vitro diagnostic 
tests influence about 70% of all clinical 
decisions.44,45 Despite their imperative role in 
treatment care pathways, however, they only 
account for a relatively small percentage of total 
healthcare expenditure (estimated at 2.3% and 1.4% 
in the US and Germany, respectively). 44 

In reaction to the growing importance of PHC and 
targeted therapy, the rising global incidence of 
cancer, and the ever-increasing application areas, 
the companion diagnostics market has grown 
rapidly in recent years. From 2019, it is estimated to 
grow at a compound annual growth rate of 15.7%  
to reach US$ 7.3 billion by 2024.46 

COMPANION DIAGNOSTICS AIM TO: 47 

• Identify patients most likely to benefit from a 
particular therapeutic product

• Identify patients likely to be at an increased 
risk for serious side effects as a result of 
treatment with a particular therapeutic product

• Monitor treatment response of a particular 
therapeutic product for the purpose of 
adjusting treatment to achieve improved safety 
or effectiveness 

Selecting diagnostic assays that can provide such 
valuable information can potentially limit inefficient 
use of healthcare resources while optimizing  
patient outcomes.48 

OF ALL 
CLINICAL  

DECISIONS

IVD TESTS
INFLUENCE 

70%

5 strategies for executives to deliver PHC
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Demonstrate the value 
of personalized solutions 
to payers

Strategy #4

In an uncertain 
landscape, especially in 
terms of reimbursment 
and regulations, it is 
imperative that the value 
of PHC solutions offered is 
demonstrated. Unfortunately, 
there is no one approach to 
demonstrate the value of PHC 
solutions.49  

Recent literature suggests 
that the “value” of a medical 
intervention goes far beyond a 
traditional and commonly used 
cost-effectiveness analysis, 
such as cost per Quality 
Adjusted Life Years (QALY).50,51 

However, there are ongoing 
initiatives that provide new 
evidence on translation of PHC 
solutions into clinical care and 

health policy. 49,52,53 Furthermore, 
with the collection and 
analysis of data it is possible to 
monitor and reward success of 
innovative new therapies across 
large populations.41 Involving 
payers in discussions regarding 
the value of your product or 
service can also be favorable 
and help clarify what is needed 
to demonstrate value.

5 strategies for executives to deliver PHC
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Collaborate with industry 
experts to cover the  
continuum of care

Strategy #5

Developing and achieving reliable data-driven health insights and solutions that 
are clinically meaningful will require interdisciplinary teams involving physicians, 
clinicians, data-scientists, and patients among other important stakeholders.

Selecting partners that already have PHC 
initiatives and policies in place, and who are 
actively engaged in changing the healthcare 
system, will help to overcome challenges  
that may arrise. 

The realization of PHC requires the support 
and collaboration of an entire ecosystem. 
These partnerships will also be crucial in 
addressing growing volumes of patients, 
reducing overall healthcare costs, and 
improving patient quality and satisfaction.54

It is important to identify your company’s 
goals as a provider of personalized healthcare 
solutions and, with a trusted partner or 
partners, build towards achieving them. 

5 strategies for executives to deliver PHC
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Closing summary

Closing summary:
The right treatment 
for the right patient 
at the right time

The advancement of medical 
knowledge, technology and data 
science is quickly transforming the 
healthcare landscape and paving  
the way to patient-centric 
personalized care. The outcomes  
will be improved population health 
and more affordable, accessible,  
and reliable care.

Driving this revolutionary change 
is data. The ability to extract 
meaningful health insights, which 
will progressively advance along 
with the digitization of technologies, 

will be the key to achieving 
personalized healthcare. 

Of course, as with any change, 
there will be challenges to 
overcome. This is especially true for 
a system that has been developed 
over hundreds of years and requires 
fundamental modifications. 

The success of the transformation 
will rely on collaboration; 
collaborations across disciplines, 
across functions, across industries 
and across ecosystems.  
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