
YEAR IN                      PREVIEW
Advanced Diagnostics

By Denise Myshko

Advanced diagnostics are 
changing the standard 
approach to diagnosing 
and treating disease and 
moving the industry closer 
toward precision medicine. 
New technologies are 
helping researchers identify 
biomarkers, which can be 
used to segment patient 
subpopulations and direct 
them toward the most 
effective treatments.

Industry 
leaders say the FDA’s 

approval for Keytruda for all 
solid tumors with microsatellite in-

stability (MSI) high status, regardless 
of location within their body, under-
scores the need to identify the mo-
lecular changes that drive a patient’s 
cancer to identify a potential benefit 

from immunotherapy, and highlights 
why the industry needs to move toward 

comprehensive genomic profiling.
This research was done in collaboration 

with researchers at Johns Hopkins, which 
had been working on cancers that have gene 
mutations that regulate DNA. 

“In collaboration, we performed a study in-
volving patients with different types of cancer 
who all carried the unique mutation in DNA 
repair gene, which can be detected by a com-
monly available mismatch repair test,” says 
Eric Rubin, M.D., head of early oncology de-
velopment, Merck Research Laboratories. “It 
turned out these identified patients responded 
quite well to Keytruda, which ultimately led 
to receiving breakthrough designation from 
the FDA, and ultimately approval from the 
FDA. Keytruda is the first example of a drug 
that was approved on the basis of a genetic 
alteration in the cancer rather than a particular 
cancer type.”

Precision medicine is an integral part of 
Merck’s development strategy, Dr. Rubin says. 

“Before a molecule ever enters the clinic, 
we strive to understand the appropriate tests 
to identify patients who are likely to respond,” 
he says. “This is no doubt true for many com-
panies, as we now recognize the importance of 
tests to identify patient need. This step hap-
pens very early in the development process.”

On the day PharmaVOICE spoke with 
Dr. Rubin, two researchers were awarded the 
Nobel Prize in Physiology or Medicine for their 

basic research that identified immune-based 
targets. Working separately, James P. Allison 
and Tasuku Honjo demonstrated how differ-
ent strategies for inhibiting the brakes on the 
immune system could be used to treat cancer. 
It was Dr. Honjo’s research of PD-1, a protein 
on T cells that stops the immune system from 
attacking cancer, which informed the develop-
ment of Keytruda.

Keytruda and other PD-1 inhibitors work 
to block the PD-1/PD-L1 pathway and pre-
vent cancer from hiding from the immune 
system.

Taking the Measure of  
Precision Medicine

Precision medicine is the idea of applying 
the right treatment to the patient’s situation, 
says Ilan Danieli, CEO of Precipio. “If we 
don’t have a picture of the patient’s clinical 
situation, precision medicine falls apart. The 
starting point is understanding the genetic 
footprint of the patient — understanding 
what the biology of the tumor is — in order 
to apply the proper treatment.”

He says diagnostics will play an even 
greater role in the future because it won’t be 
used just as an up-front, one-time tool, but 
rather as an ongoing tool to assess the biology 
of the tumor as it changes and evolves.

The promise of real-time oncology treat-
ment would be to monitor a patient daily or 
weekly, to detect the recurrence of the cancer 
at a very early stage, and be able to tailor or 
change treatment to prevent a full-blown 
recurrence, says Rachel Laing, managing part-
ner, Bionest Partners. “The tools to enable 
this therapeutic approach are being developed 

Trend:  
Advanced Diagnostics 
and Precision Medicine

ealthcare is moving increasingly 
toward personalized approaches — 
tailoring treatment based on each 

patient’s unique disease. Precision medicine 
is well-established in oncology, with many 
cancers now characterized by their unique 
genomic alterations. In the past few years, the 
Food and Drug Administration has approved 
several treatments based on an individual’s 
genetic makeup or genetic variants of his or 
her disease. 

Since the first personalized medicine ap-
proval for HER2 positive breast cancer in 
1998 — Genentech’s Herceptin — there have 
been major breakthroughs happening every 
year across multiple disease indications, from 
autoimmune disorders to genetic conditions 
to cancer. Advances in precision medicine, 
with new diagnostics and new therapies that 
allow for even greater precision are expected 
to continue.

An example of the advancements taking 
place is the 2017 FDA approval of Merck’s 
Keytruda, which was based on the genetic 
profile of a tumor, rather than the tissue or 
tumor type. 

H
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and improved as we speak — liquid biopsy, 
next-generation sequencing, digital tools to 
track a patient’s response and symptoms — 
and will be critical to fully achieve the promise 
of precision medicine.”

Ms. Laing says finding ways to manage the 
data generated from these measurements will 
be just as critical: technologies to amass, ana-
lyze, and execute meaningfully large amounts 
of data are needed.

“We have already moved, in many in-
stances, from measuring one gene via PCR to 
measuring a panel of genes by next-generation 
sequencing,” she says. “Lastly, we are likely to 
see an integration of digital technologies, be it 
to improve R&D efficiency, help with clinical 
trial management and recruitment, or improve 
patient management and treatment tailoring.”  

Big data is poised to accelerate develop-
ment and innovation in precision medicine, 
says Jackie Kent, senior VP, global head of 
product, Medidata Solutions. 

“The velocity and variety of data are ac-
celerating in clinical trials, making integra-
tion and standardization more complex,” she 
says. “In addition, precision medicine takes 
into account individual variability in genes, 
environment, and lifestyle, greatly increasing 
the complexity of the clinical trial design as 
compared with the one-size-fits-all approach 
taken in traditional drug development. Rele-
vant clinical trial data solutions are needed to 
ensure advancements in precision medicine are 
efficient and cost-effective.”

But few companies have been able to cap-
italize on the promise of precision medicine. 
Doing so requires a dramatically new set of 
capabilities.

We have come a long way, but we’re not 
quite there yet, says Melanie Nallicheri, chief 
business officer and head, biopharma, Founda-
tion Medicine. “Many clinical trials use retro-
spective analyses to determine the value of bio-
markers, and it will be important to conduct 
more prospective trials to determine predictive 
value of new types of biomarkers. I expect that 
the complexity of the underlying biomarkers 
will change over time and the technologies we 
will be using will evolve as well.”

She says Foundation Medicine will add 
gene expression profiling to its understanding 
of the underlying biology and leverage these 
insights to develop new biomarkers.

Comprehensive genomic profiling, Ms. 
Nallicheri says, can save time and precious 
tissue for advanced cancer patients. “Single 
biomarker tests using common diagnostic 
techniques such as PCR, IHC, and FISH, and 
multigene hotspot NGS tests, don’t always 
identify genomic alterations, which could be 
critical to a patient’s treatment plan. In addi-
tion, sequential single biomarker testing may 

result in tissue exhaustion 
before all disease-relevant 
genes have been tested.”

Dr. Rubin points out 
that for Keytruda’s tis-
sue-agnostic approval, the 
tests used during the trials 
— one involved detection of 
proteins, a common method 
known as immunohisto-
chemistry, and another is 
a DNA-based test that in-
volved the polymerase chain 
reaction — were not FDA 
approved at the time for the 
purposes that Merck wanted 
to use them. 

“They were commonly 
used to detect alterations that can be inherited, 
particularly in colon cancer,” he says. “The 
FDA has required a postmarketing commit-
ment to pursue these approved tests, and one 
of our diagnostic partners in the space is Foun-
dation Medicine.”

With the growing number of diagnostic 
tests available on the market, it’s becoming 
increasingly more complex for researchers and 
physicians to identify patient treatment op-
tions, says Elizabeth Hans, business strategy 
manager, Accenture Life Sciences. 

“Physicians not only need to understand 
the number of tests available to them, but 
also how the tests work, what they identify, 
and how to read the results in order to make 
critical decisions for their patients’ treatment 
options,” she says. “A recent study in the 
Washington Post reported that out of 100 
physicians surveyed to gauge their understand-
ing of the risks and benefits of 10 common 
tests, 80% of the physicians overestimated the 
benefits. This complex space requires more 

involvement from patients, researchers, and 
companies to ensure the right treatment deci-
sions are being made for patients.”

The Future Promise of  
Precision Medicine

The global precision medicine market was 
valued at about $43.59 billion in 2016 and 
is estimated to reach $141.7 billion by 2026, 
according to BIS Research. The market is ex-
pected to grow at a compound annual growth 
rate (CAGR) of 11.23% between the years 
2017 and 2026, aided by the adoption of early 
diagnosis, increased number of adverse drug 
reactions cases, high prevalence of chronic 
diseases, and advancements in genetic science, 
among other market drivers. 

Precision medicine involves a detailed 
study on patient-specific information to diag-
nose and characterize disease. The concept of 
precision medicine is rapidly growing in the 
medical community through the tremendous 
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Molecular subtyping in 
breast cancer diagnosis 
and treatment has led 
to great improvements 
in treatment outcomes, 
but global adoption has 
been slow. It is important 
to remember that access 
to full genomic profiling 
is far from universal.

JOY CARSON

Novella Clinical
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Many clinical trials use 
retrospective analyses 
to determine the value 
of biomarkers. More 
prospective trials are 
needed to determine the 
predictive value of new 
types of biomarkers.

MELANIE NALLICHERI

Foundation Medicine
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expansion of various advanced technologies, 
such as next-generation sequencing, molecular 
biomarker analysis, bioinformatics, and big 
data analytics, among others. 

By applying a deeper understanding of 
diseases with richer patient data and advanced 
analytics, precision medicine can help physi-
cians tailor treatments to the needs of indi-
vidual patients once they get sick, rather than 
applying standard treatments determined by 
broader populations. 

Industry leaders say with the entrance of 
big tech companies into the health space, such 
as Apple and others, we are now closer than 
ever to collecting personalized information 
and biometric data in real time. This nudges 
us closer to the vision of precision and person-
alized medicine, but at the same time, they 
say we are just scratching the surface of what 
might be possible. 

The industry is clearly at a critical inflec-
tion point, says Kevin Hrusovsky, chairman 
and CEO, Quanterix.

“While we’ve recognized the potential of 
precision medicine to disrupt healthcare, we’ve 
yet to fully see the transformation take place,” 
he says. “With valuation of the precision 
medicine market estimated to be more than a 
$141 billion by 2026, there is clearly a strong 
appetite and while we are indeed close, there 

is still a lot more we can do. 
The innovation curve intrinsi-
cally depends on our ability to 
advance technologies that are 
helping to fuel breakthroughs 
in this area, from optimizing 
and accelerating the drug devel-
opment process to monitoring 
disease cascades for individual 
patients to reducing drug tox-
icity and side effects. Closing 
the gap between promise and 
reality will require collective 
will, but also increased fund-
ing, regulatory changes, and a 

commitment from the scientific and medical 
community.”

In theory, we are making great progress, 
agrees Joy Carson, senior director, oncology 
strategy, Novella Clinical. 

“In practice, we are just beginning to build 
a meta-database of cancer targets — many of 
which do not yet have approved treatments,” 
she says. “It is a data engine that will drive 
drug development, but it will take many years 
to reap the benefits of this knowledge with 
effective targeted therapies. For example, mo-
lecular subtyping for breast cancer diagnosis 
has led to great improvements in treatment 
outcomes, but global adoption has been slow.”

Fewer than one in five patients who had 
their tumor biopsies tested using next gener-
ation sequencing could be matched to one of 
30 targeted therapy drugs, according to the 
National Cancer Institute’s precision medicine 
treatment clinical trial (MATCH) interim 
analysis. 

In another paper published in JAMA On-
cology, it was reported that fewer than 5% of 
patients benefited from genome-driven tar-
geted therapy in 2018.  

“Clearly, some patients benefit from ge-
nome-driven precision medicine, but we have 
a long way to go to deliver the promise of 
precision medicine to everyone,” says Chris-

Precision medicine 
approaches will be 
dependent on diagnostic 
tests that characterize the 
patient or the tumor for 
oncology.

DR. BILL WILLIAMS

BriaCell

tian Apfel, M.D., Ph.D., founder and CEO, 
SageMedic.

He says the future lies in functional profil-
ing, i.e. technologies where the tissue of a pa-
tient’s live cancer biopsy is exposed to various 
treatment options in the laboratory or ex-vivo 
in order to identify the most effective treat-
ment. Once genome-free, live-cell, functional 
profiling assays become more established, re-
searchers and pharmaceutical companies will 
be able to develop targeted therapies more 
quickly and with higher success rates. 

“Likewise, once clinical trials have demon-
strated improved patient outcomes and re-
duced costs using live cell assays, oncologists 
and insurance companies will adopt these 
models; patients will then have much better 
outcomes, lowering healthcare costs for soci-
ety,” he says.

For pharmaceutical companies, the next 
five years will be key. Precision medicine is 
expected to shake up the value chain. And 
industry leaders say companies can either 
work to transform their businesses or be left 
behind as peers and new disruptive entrants 
move forward. (For additional coverage, see the 
PharmaVOICE digital edition.) 

Although companies in the pharmaceutical 
and healthcare industries know this is the way 
forward, they face some significant hurdles. 
PwC’s survey of global leaders in the pharma-
ceutical industry show that 92% have identi-
fied precision medicine as an opportunity and 
84% have it on their corporate agenda. But 
most companies have yet to harness the full 
potential of precision medicine.

PwC says external barriers include insuf-
ficient access to high-quality data, an unclear 
regulatory framework, a lack of standards, and 
data privacy issues. Internally, many compa-
nies lack the capabilities — particularly re-
garding the generation, integration, analysis of 
non-trial related patient data — that precision 
medicine requires.

Rather than waiting for regulators and 
data standards to emerge, companies need to 
actively work with regulators, policymakers, 
and other stakeholders to develop standards. 
And they will likely need to consider a new 
operating model that is more agile and respon-
sive to changes. Companies need to take risks 
and more actively engage with stakeholders 
throughout the healthcare ecosystem.

The future of precision medicine, experts 
say, will be the ability to be more precise in 
the measurement, testing, and treatment of 
diseases.

Over the last two or three years, there has 
been a convergence of technologies that can 
measure a number of different biomarkers, 
which has ushered in a new era of precision 
medicine in oncology, says Saurabh Saha, 
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Big data is poised to 
accelerate development 
and innovation in precision 
medicine. The velocity 
and variety of data are 
accelerating in clinical 
trials, making integration 
and standardization more 
complex.

JACKIE KENT 

Medidata Solutions
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Over the last two or 
three years, there has 
been a convergence of 
technologies that can 
measure a number of 
different biomarkers, 
which has ushered in 
a new era of precision 
medicine in oncology.

DR. SAURABH SAHA

Bristol-Myers Squibb

M.D., Ph.D., senior VP and global head of 
translational medicine, Bristol-Myers Squibb. 

“This convergence allows us to answer a 
multitude of questions, such as: who are the 
right patients who would best respond to a 
therapeutic so they can be selected ahead of 
time, and what are the indications that may be 
most responsive to the immunotherapies we 
have in the pipeline,” he says. 

For Bristol-Myers Squibb, addressing these 
questions and having the technology in place 
involved creating a new translational medi-
cine division, which sits between discovery 
and development to inform decision-making. 
Established last year, the team aims to bring 
together the right talent and expertise to an-
swer fundamental questions about a new ther-
apeutic discovery, evaluate whether the new 
therapy is having a disease modifying activity, 
and ultimately determine if the agent can be 
translated into a viable therapy someday.

“We have built an organization that en-
compasses an incredible breadth of scientific 
expertise matched with enabling technologies 
that we can deploy to analyze patient sam-
ples,” Dr. Saha says. “As examples, we’re now 
able to visualize the pathology of tumors using 
artificial intelligence, to look at the histology 
of a tumor with much more specificity, iden-
tify the cell types present in the tumor, their 
spatial locations relative to each other, and so 
on. We can now conduct whole-body imaging 
with tumor specific PET tracers targeting li-
gands such as PD-L1, which can tell us which 
tumors are lighting up PD-L1 positive versus 

negative to inform appropriate selection of 
therapies as well as determine the biological 
activity of novel experimental cancer medi-
cines. We no longer have to rely solely on a 
biopsy.” 

Advanced Diagnostics for  
Precision Medicine

In the past decade, “omics” technologies 
have progressed quickly, from tools that look 
at single molecules to testing multiple bio-
markers. These advancements, combined with 
artificial intelligence, are ushering in a new era 
of advanced diagnostics that will transform the 
understanding and treatment of many diseases.

According to the Personalized Medicine 
Coalition, the market value of the targeted 
therapeutic drugs dependent on companion 
diagnostics was valued to be $25 billion in 
2015. Also, the number of precision medicine 
or personalized medicine drugs that point to 
specific biomarker has steadily increased from 
five in 2008 to 132 in 2016. 

A recent survey conducted by the Tufts 
Center for Drug Development reported that 
42% of the drugs in the development pipeline 
include biomarkers in their design. The survey 
also suggests that several biopharmaceutical 
companies have doubled their investments 
over the last five years in precision medicine, 
and are expected to increase their investments 
by an additional 33% over the next five years. 

According to Global Market Insights, the 
companion diagnostics market is poised to be 

one of the fastest-growing 
segments at a CAGR of more 
than 11.5% because of the 
ability to provide essential 
information for the safety 
and effectiveness of a specific 
drug or therapeutic product 
for targeted patient groups. 

Clinical-grade tumor test 
results with actionable infor-
mation have had an impact 
on care that is important to 
patients and their outcomes 
as well as on healthcare eco-
nomics and on societal costs, 
says Steven Shak, M.D., co-

founder, chief scientific officer and chief medi-
cal officer, Genomic Health. 

“For example, our breast cancer assay has 
saved the healthcare system more than $5 
billion,” he says. “It’s clear now that cancer 
is very complicated, and treatment is going 
to require more sophisticated diagnostics and 
new therapies.”

Genomic Health’s Oncotype DX was one 
of the earliest genomic-based diagnostics. It 
applies advanced genomic science to reveal the 
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Precision Medicine: 
Potential and Reality

The NIH Precision 

Medicine Initiative 

says precision medi-

cine is “an emerging 

approach for disease 

treatment and pre-

vention that takes 

into account individual variability in genes, 

environment, and lifestyle for each person.” 

Precision medicine has been fundamental 

to the biopharmaceutical and medical 

diagnostics communities for 20 plus years. 

By 2019, as many as half of the novel 

agents approved by the FDA could be pre-

cision therapeutics linked to precision mo-

lecular diagnostic tests — complementary 

or companion — of some type. 

Currently, about 25% of patients being 

treated at a National Comprehensive Can-

cer Network center with advanced cancer 

in the United States are receiving inno-

vative drugs matched to DNA mutations 

in their tumors. Importantly, this type of 

therapy has started to penetrate the com-

munity oncology space.

Gene therapy has already been shown 

to work — up to a point — for patients 

with hemophilia A and B. Imagine a child 

at risk for hemophilia A because of a defec-

tive gene. We can already identify the de-

fective gene while the fetus is in utero. Hy-

pothetically, we could implant the correct 

gene into fetal DNA, and the child could be 

born without genetic defect. Might we see 

the first such case in 2019? The FDA and 

NIH have just reassessed their perspectives 

on gene therapy trials to speed time to 

market.

Anticipating and monitoring the im-

pact in this space is the Precision Medicine 

Initiative called “All of Us,” which is sched-

uled to enroll 1 million or more partici-

pants and track their health data for years 

with precision. As of September 2018, 

100,000 individuals were enrolled or were 

in the process of enrolling. 

Source: Mike Scott, Medical Researcher, Calcium

Mike Scott
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Before a molecule ever 
enters the clinic, we strive to 
understand the appropriate 
tests to identify patients 
who are likely to respond. 
This is no doubt true for 
many companies, as we now 
recognize the importance of 
tests to identify patient need.

DR. ERIC RUBIN

Merck Research Laboratories

unique biology of a patient’s tumor in order to 
optimize cancer treatment decisions. The com-
pany’s best-known and most impactful test is 
Oncotype DX Breast Cancer Recurrence Score, 
which examines the activity of 21 genes in a 
patient’s breast tumor to provide personalized 
information for tailoring treatment.

“We now know that the Recurrence Score 
not only tells a newly diagnosed breast cancer 
patient the likelihood of her cancer recurring, 
but most importantly whether chemotherapy 
would be beneficial or not,” Dr. Shak says. 
“The test has completely transformed the 
treatment of breast cancer. In 2000, stan-
dard treatment to the vast majority of newly 
diagnosed breast cancer patients was chemo-
therapy. Through the work we’ve done, we’ve 
found that the vast majority of patients can 
be treated with hormonal therapy alone and 
be spared the cost and toxicity of chemother-
apy.”

He and others in the advanced diagnostics 
space are excited about the new field of “liquid 
biopsies,” which use blood samples to assess 
tumors. Based on its partnership with Epic 
Sciences, Genomic Health has launched the 
Oncotype DX AR-V7 Nucleus Detect test, 
which detects AR-V7 proteins in the nucleus 
of the circulating tumor cells through a blood 
test to help guide treatment decisions for men 
with metastatic castration-resistant prostate 
cancer (mCRPC).

“This is another step forward in the way 
in which we can extend the lives of men with 
prostate cancer,” he says.

Foundation Medicine is another company 

with a test that detects genetic mutations. The 
company offers a full suite of comprehensive 
genomic profiling tests to identify the molec-
ular alterations in a patient’s cancer and match 
them with relevant targeted therapies, immu-
notherapies, and clinical trials. This includes 
FoundationOne CDx, the first FDA-approved 
comprehensive genomic profiling assay for all 
solid tumors incorporating multiple compan-
ion diagnostics. 

CDx also reports microsatellite instability 
(MSI) status as well as tumor mutational bur-
den, which can help inform immunotherapy 
decisions. 

Foundation Medicine also offers Founda-
tionOne Liquid, the company’s most recent 
advance in liquid biopsy testing. Using a 
blood sample, FoundationOne Liquid analyzes 
70 genes known to drive cancer growth, in-
cluding homologous recombination deficiency 
genes, and reports microsatellite instability 
high status, that may help inform the use of 
checkpoint inhibitor immunotherapies and 
multiple targeted therapies, including poly 
polymerase inhibitors. Because many advanced 
cancer patients cannot undergo a traditional 
tissue biopsy, there is a significant need for 
minimally invasive solutions to help inform 
personalized medicine decisions. 

Another company working in the liquid 
biopsy space is Precipio. Mr. Danieli says the 
company’s focus is on addressing the problem 
of misdiagnosis by improving diagnostic ac-
curacy. 

The company licenses a technology from 
Harvard, called ICE COLD PCR, which en-

ables laboratories to evaluate — in a very 
efficient, quick, and cost-effective way — a 
blood sample to identify tumor DNA, separate 
it from the regular DNA, and then enrich it 
to the point where the laboratory can generate 
meaningful genetic information of the pa-
tient’s tumor and the biology of the patient’s 
cancer.

Mr. Danieli says tests such as these are 
needed for several reasons: the current ways 
cancer patients are grouped is not specific to 
the individual patient, and the biology of the 
cancer can change over time. 

“At any point in a cancer patient’s journey 
he or she may be given a treatment that, after 
a while, no longer works because the care team 
is relying on genetic information that was 
identified at disease onset when the first biopsy 
was done, whereas that genetic information 
can change over time,” he says. “Liquid biopsy 
is going to be a game changer in this field. A 
biopsy is an invasive process, and is not easily 
repeated, especially as cancer patients become 
very frail.”

Moving to less invasive techniques for bio-
marker detection through either liquid biopsy 
or other matched samples is a significant area 
of research.

“This of course means using matched 
samples to validate new diagnostics,” says 
Cliff Raynor, senior VP of clinical operations, 
BioIVT. “In addition, developers of diagnos-
tic assays face other challenges ranging from 
achieving regulatory approval to securing in-
tellectual property protection.”

Bill Williams, M.D., president and CEO 

Advanced Diagnostics
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2019: YEAR IN PREVIEW

of BriaCell, says diagnostic tests that can char-
acterize the patient or the tumor are the key to 
precision medicine. 

BriaCell’s research is aimed toward com-
bining the effectiveness and safety of personal-
ized medicine with off-the-shelf options such 
as targeted cancer immunotherapies tailored to 
provide advanced breast cancer patients with 
safe and effective treatment options. 

The company’s most advanced product, 
Bria-IMT, is a genetically engineered human 
breast cancer cell line with features of immune 
cells. It is clinically applied as a targeted 
immunotherapy. The mechanism of action 
of Bria-IMT is currently under investigation, 
although the company has  shown that Bria-
IMT simulates T cells, a key component of 
the immune system and antibody responses 
against tumor cells.

“We suspect that the expression of certain 
immunogenic peptides in Bria-IMT generates 
strong antibody and T-cell responses, which 
results in recognition and destruction of can-
cerous cells,” Dr. Williams says. “We take a 
breast cancer cell line, and then we use it to 
immunize patients who have the same type 
of cancer. This approach has the same features 
of an immune cell, or a so-called antigen pre-
senting cell.”

The company is developing a correspond-
ing diagnostic test, BriaDX, to select the right 
off-the-shelf alleles for each specific patient 

prior to treatment, creating a personalized 
therapy without the need for personalized 
manufacturing.

“We are developing a number of cell lines 
that can express different HLA types using 
molecular biology and genetic engineering to 
enable us to cover about 90% of the patient 
population,” Dr. Williams says.

Mr. Raynor says co-development of ther-
apies and diagnostics can improve the success 
rate and address some of these challenges, but 
regulators and insurers need to keep up with 
the science and new approaches to medicine to 
ensure continued momentum.

Precision Medicine In Neurological Disorders 

A DIAGNOSTIC TEST FOR AUTISM

ELIZABETH DONLEY, 

CEO, Stemina Biomarker 

Discovery and 

NeuroPointDX,

@NeuroPointDX

Our goal at NeuroPointDX is 

to bring the promise of pre-

cision medicine to diagnosing and treating neu-

rological disorders more precisely. Our first diag-

nostic test is for autism spectrum disorders (ASD). 

Using our metabolomics platform technology, 

we were able to identify the first set of biomarkers 

to diagnose and give insight in the underlying 

metabolism of a subset of children with ASD. 

These biomarkers were validated through our 

clinical study, the Children’s Autism Metabolome 

Project (CAMP) and published in Biological Psy-

chiatry in September 2018. 

CAMP is the largest study of the metabolism of 

children with ASD ever conducted. This test will 

assist in earlier diagnosis and more precise treat-

ment of children with ASD based on differences 

in metabolism. 

PRECISION MEDICINE IN MENTAL HEALTH

DR. KENNETH KOBLAN

Head of Global 

Translational Medicine 

and Early Development 

and Head of Discovery 

Sciences, Sunovion 

Pharmaceuticals

Unlocking the full potential of precision medicine 

in mental illness will require not only refining our 

psychiatric assessment tools, but a better under-

standing of the myriad of factors that influence 

how these disorders emerge and develop.

It is important to understand that mental ill-

nesses are qualitatively different from other dis-

eases. Most of the time, psychiatrists can’t use 

biochemical tests or MRIs to diagnosis mental 

illnesses; instead, they observe how patients be-

have and ask questions about thoughts and 

feelings. We simply don’t understand the under-

lying genetics and biology of mental illness in the 

same way as other medical conditions or even 

other brain disorders, such as multiple sclerosis or 

Parkinson’s disease, for example. However, we can 

use what we do know about genetics, neurobiol-

ogy, and behavioral science of mental illness to 

improve diagnosis and treatment.

The idea is to move away from using the lists of 

symptoms describing specific mental disorders, 

as noted in the Diagnostic and Statistical Manual 

of Mental Disorders (DSM), and toward an ap-

proach that emphasizes what is known about the 

biological roots of mental illness. 

This transition is essential if we are ever to 

bring mental illness into the precision medicine 

era. In the case of schizophrenia, an analysis 

we recently performed lays the groundwork for 

further steps in that direction. Using this new 

statistical analysis, we were able to build and 

improve upon the PANSS (Positive and Negative 

Syndrome Scale), used in most schizophrenia 

clinical trials, to isolate different clusters of schizo-

phrenia symptoms.

“In addition, precision medicine needs 
faster growth and application in non-oncol-
ogy areas,” he says. “The field holds great 
potential in cardiovascular, neurological, and 
immune-related areas. Expanding the use of 
precision medicine to include risk assessment, 
prevention, and detection for a multitude of 
diseases and disorders allows a multi-faceted 
approach to patient care.” 

The starting point for precision 
medicine is understanding the 
biology of the tumor, its composition, 
and the tumor-specific genetic 
footprints in order to determine the 
proper treatment.

ILAN DANIELI

Precipio

FOR BONUS CONTENT USE YOUR QR 
CODE READER OR GO TO

bit.ly/PV1118-AdvancedDiagnostics
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YEAR IN                      PREVIEW
Advanced Diagnostics

By Denise Myshko

Successful development of precision medicines may involve  
rethinking many of the traditional clinical trial practices.

a drug is having earlier and less invasively. 
As a result, pharmaceutical companies now 
have the tools to develop drugs that are safer, 
more effective, and tailored to specific patient 
subpopulations. 

“We are starting to see pharma companies 
recognize the potential of ultra-sensitive bio-
markers for improving the drug development 
process with many starting to implement 
them,” says Kevin Hrusovsky, chairman and 
CEO, Quanterix. “Biomarkers make it possi-
ble for developers to detect disease less inva-
sively and earlier in the disease cascade. When 

deployed in the process, they 
have the potential to comple-
ment traditional clinical end-
points, providing researchers 
with an enhanced mechanis-
tic understanding and mea-
surement of a drug’s efficacy 
and toxicity at the individ-
ual patient level. It has been 
shown that drug trials that 
use biomarkers are increasing 
the probability that a drug 
will get approved after Phase 
I from 8.4% to 25%. This 

marks a significant economic gain for pharma 
companies that cannot be overlooked.”

But few companies have been able to 
start capitalizing on the promise of precision 
medicine. Doing so, requires a dramatically 
new set of capabilities, along with the ability 
to operate in an environment with regulatory 
uncertainty and new market entrants.

Although companies in the pharmaceutical 
and healthcare industries know this is the way 
forward, they face some significant hurdles.

 PwC’s survey of global leadfrs in the phar-
maceutical industry show that 92% have iden-
tified precision medicine as an opportunity and 
84% have it on their corporate agenda. But 
most companies have yet to harness the full 
potential of precision medicine.

PwC says external barriers include insuf-

ficient access to high-quality data, an unclear 
regulatory framework, a lack of standards, and 
data privacy issues. 

Internally, many companies lack the capa-
bilities — particularly regarding the genera-
tion, integration, analysis of non-trial related 
patient data — that precision medicine re-
quires.

Companies shouldn’t sit on the sidelines, 
experts say, but instead need to take risk 
and more actively engage with stakeholders 
throughout the healthcare ecosystem. And 
they will likely need to consider a new oper-
ating model that is more agile and responsive 
to changes.

Mr. Hrusovsky says one of the biggest 
changes that needs to happen is a 180-degree 
shift in mindset. 

“We need to start looking beyond preci-
sion medicine to precision health,” he says. 
“Precision health is the real healthcare and the 
next iteration of precision medicine, one that 
represents the intersection of new technologi-
cal capabilities and the latest medical research. 
It aims to transform how we approach human 
health, moving from reactive ‘sick care’ to pro-
active healthcare, with the goal of providing 
preventive care and guidance, so that individ-
uals don’t develop diseases in the first place. 
In other words, recasting the model toward 
prevention and early detection.”

He says this mindset shift needs to come 
from all key stakeholders in the industry — 
doctors, scientists, investors, technicians, even 
policy makers, patients and patient advocates. 
“We believe everyone needs a seat at the table 
to propel this revolution forward.” 

This is one of the reasons, Mr. Hrusovsky 
founded Powering Precision Health (PPH), a 
summit that brings together the top minds 
ushering in this new wave of healthcare. 

“Once we start looking at the issue holis-
tically and get all stakeholders working side 
by side to advance precision health, we’ll be in 
better position to fulfill its promise.”

Overcoming Barriers 
to Precision Medicine

he next five years will be key for 
pharmaceutical companies. Precision 
medicine is expected to shake up the 

pharma value chain. And industry leaders say 
companies can either work to transform their 
business or be left behind as peers and new 
disruptive entrants move forward.

Advancements in the field of diagnostics, 
for example with digital biomarkers, are mak-
ing it possible for all stakeholders to see disease 
earlier when they are much more treatable. 

For pharma, advanced diagnostics are en-
abling drug manufacturers to see the effects 

T

Clearly, some patients 
benefit from genome-
driven precision medicine, 
but we have a long way to 
go to deliver the promise 
of precision medicine to 
everyone.

DR. CHRISTIAN APFEL

SageMedic 
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Advantages for Pharma of 
Precision Medicine

  More accurate identification of new drug 

targets

  Greater clarity regarding the target patient 

profile

  More targeted clinical trials requiring 

smaller statistically valid pools of patients, 

leading to better trial outcomes and faster 

time to market

  Greater likelihood of regulatory approval

  More certain reimbursement and adoption 

of medicines

  Longer market exclusivity

  Rapid label extension

  More controllable risks

  Improved outcomes

Barriers for Pharma of Precision Medicines

  Lack of data

  Uncertain legal and regulatory framework

  Limited ability to integrate data sources

  Continuous regulatory oversight with rules 

written for a previous generation of health-

care and data

  Lack of capabilities 

  Lack of depth of market understanding

  Lack of infrastructure 

  Lack of dedicated budget

  Lack of access to relevant decision makers

Source: PwC

Christian Apfel, M.D., Ph.D., founder and 
CEO, SageMedic, says the barriers to develop 
precision medicine are time and money. “The 
future lies in cost-effective genome-free, live-
cell, functional precision medicine assays that 
are not dependent on cell proliferation. New 
functional precision medicine assays are able 
to lead to actionable results in a week for most 
patients. As limitations of genomic testing 
become more apparent, willingness to pursue 
genome-free diagnostic assays will increase.”

Ben Hwang, Ph.D., chairman and CEO of 
Profusa, says solutions need to be inexpensive 
enough so that stakeholders will take a shot 
on them, without having to rely on current 
economics and paths of reimbursement. This is 
a critical barrier to overcome for timely benefit 
of precision medicine for all.

“When the industry is armed with accurate 
data and seamless technology, we can better 
control care and partner with providers to de-
velop preventative care plans that embody the 
future of what precision medicine can offer,” 
he says.

The Need for Collaboration 

Collaboration will be essential to advanc-
ing precision medicines efficiently. Close col-
laboration or the building of strategic alliances 
between the various stakeholders, drug devel-
opers, diagnostic developers, CRO partners, 
and regulatory authorities is key to ensur-
ing that innovative co-development programs 
progress smoothly, on time and on budget. 
This is a different way of working than in 
traditional drug development models where 
client-provider relationships are transactional 

and usually revolve around only the highly 
commoditized service offerings.  

This means not only sharing and expand-
ing access to resources like clinical data, but 
also participating in joint initiatives that bring 
together strengths and capabilities from differ-
ent organizations.

“To fulfill the promise of precision med-
icine, we need to go beyond the real-time 
gathering of easy-to-obtain data,” Dr. Hwang 
says. “We need to take it one step further and 
make that data actionable and gather it from 
the masses.”

To do that, he says there needs to be a 
better understanding of what is going on in-
side the body via continuous monitoring that 
provides clinical grade data in real-time and 
measures personal biological signatures. 

Combined with smart analytics, individ-
uals would be armed with the information 
needed to make better decisions and choices 
that improve health and wellness and allow 
them to more effectively engage with their 
physicians and the healthcare community. 

This expanded view, while close at hand, 
will require the alignment of stakeholders 
within the industry.

Cliff Raynor, senior VP of clinical opera-
tions, BioIVT, agrees. “For precision medicine 

to fulfill its promise, collaboration between 
academia, biotechnology and pharmaceutical 
companies, healthcare providers and biore-
positories is needed,” he says. “Involvement 
of both the public at large and scientists at all 
levels of research across all industries is neces-
sary to accrue and share the data and informa-
tion that is required to move successfully from 
a theory to the bench to the clinic.”

The Need for Data

There has been an increased demand for 
data, both on phenotype as well as genotype. 
Pharma companies need significantly more 
data than what was required in the past. 
These may be data sets on disease mutation, 
a patient’s environment, results of previous 
treatment attempts, disease-specific severity 
indexes, etc.

2019: YEAR IN PREVIEW
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For precision medicine to fulfill its 
promise, collaboration between 
academia, biotechnology and 
pharmaceutical companies, 
healthcare providers, and 
biorepositories is needed.

CLIFF RAYNOR

BioIVT The promise of real-time oncology 
would be to monitor a patient daily 
or weekly to detect the recurrence of 
the cancer at a very early stage and 
be able to tailor or change treatment 
to prevent a full-blown recurrence.

RACHEL LAING

Bionest Partners
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Finding ways to manage the data gener-
ated will be just as critical: technologies to 
amass, analyze, and execute meaningfully large 
amounts of data are needed.

“In addition to collecting the data, how 
researchers share that information internally, 
within the industry, and with the donors 
themselves to advance precision medicine 
has been an active discussion point,” Mr. 
Raynor says. “National and global consortia 
have been set up to ensure participants are 
partners.”

Dr. Hwang says the industry needs to re-
focus its energies toward data. “For precision 
medicine to meet its promise, we must gather 
meaningful data from within the body. And 
for that promise to materialize in a timely 
fashion, that data must be accurate, and be 
based on biomarkers that physician commu-
nities are already relying upon today. This 
will allow for high-value clinical decisions to 
be made off that data immediately, instead of 
waiting for decades of clinical research to vali-
date some other untested parameter.”

He says the data must be gathered in a 
modality that is user friendly and enables large 
populations to deploy the technology in their 
daily lives. This will allow, not just for adop-
tion, but larger datasets to create algorithms 
and insights that will generate meaning for 
the individual.

Data sharing is important, as aggregat-
ing data from different types of patients, 
treatments and clinical contexts will help us 
better understand underlying mechanisms of 
the disease and how to treat it, says Melanie 
Nallicheri, chief business officer and head, 
biopharma, Foundation Medicine. 

“Large, diverse data sets can better provide 
comprehensive, longitudinal information that 
informs new avenues of research,” she says. “This 
is also critical to ensuring that data from diverse 
populations, geographies, and treatment centers 
are part of our research moving forward.”

Jackie Kent, senior VP, global head of prod-
uct, Medidata Solutions, says the life-sciences 
industry is taking great steps toward the devel-
opment and advancement of precision medicine. 

Advanced Diagnostics

“Data are the key to precision medicine — 
improving decision making in the design and 
the execution and review of clinical trials,” she 
says. “Over the next year, it is going to be crit-
ically important that companies continue to 
focus on data management and solutions when 
it comes to clinical trials to ensure life-saving 
therapies reach the patients who need them 
most.”

Medidata Enterprise Data Store (MEDS) 
is a clinical data repository that is powered by 
AI, and leverages technologies to streamline 
labor-intensive steps and improve decision 
making in the design, execution and review of 
clinical trials.

The Need to Manage Complexity

Elizabeth Hans, business strategy man-
ager, Accenture Life Sciences, says the world 
of precision medicine is evolving and com-
plex. 

“Today there is a large amount of diagnos-
tic complexity; there’s uncertainty in econom-
ics for manufacturers and patients, there is so 
much science and data out there, it’s difficult 
to decipher, and physicians are overwhelmed 
with the number of tests that exist,” she says. 
“There are a number of challenges in the space 
and the real success will be when we can get 
to the right patients with the right medicines, 
and the use of evidence, economics, and the 
ecosystem is what’s going to make the differ-
ence. The answers are not singular, simple, or 
straightforward, yet, essential to think about 
how to overcome the complex precision medi-
cine space and how companies advance them-
selves in the crowded environment.”

For Bristol-Myers Squibb, addressing these 
questions and having the technology in place 
involved creating a new division, a transla-
tional medicine division, that sits between 
discovery and development to inform decision 
making. 

“The pharmaceutical industry has often 
in the past transitioned new agents from dis-
covery to development with minimal human 
translational insights,” says Saurabh Saha, 
M.D., Ph.D., senior VP and global head of 
translational medicine, Bristol-Myers Squibb. 
“We created the translational medicine divi-
sion to capitalize on newly emerging robust 
science to identify — in a very unbiased way 
— the appropriate direction to follow to test 
a therapeutic hypothesis, to quickly achieve a 
‘go/no-go’ decision.”

He says this requires a different mindset, 
and the technologies are now available for us 
to generate the data that can help us answer 
some of the more complex or more difficult 
therapeutic hypotheses. 

DIGITAL EDITION – BONUS CONTENT

When it comes to what 

companies need to be 

thinking about or doing 

related to how they op-

erate there are three key 

areas of focus.

  Company strategy: to determine how you 

operate and what changes you want to make 

first you need to answer two key questions 1.) 

What is our strategy? 2.) How do we think 

precision medicine is going to shape or 

change our business? If these key questions 

are not addressed head on before making any 

operating model changes companies will find 

themselves swirling on how to move forward 

and focus their business.

 Now, the questions are: what (if any) 

organizational changes need to be made? 

And how are we going to focus on executing 

our strategy?

  Organizationally, do we need to create 

dedicated teams to investigate and assess 

precision medicine tests? Do we have the 

right talent? How should this team interact 

with the other teams? What are the overlaps 

and how do we create efficient processes, 

without creating silos?

 Investing and designing the best 

translational models will enable the right 

trials with the right patients, and ensure 

you’re able to get to market quickly

  Strategically, what are our capabilities? How 

does this fit into our current plans that are 

being executed against? Do we need to 

assess partnership and development 

opportunities? Should we source external 

support? What are the tests we need to 

procure or evaluate that further our 

therapeutic areas of focus?

 Starting to work with the ecosystem of 

partners as early as possible is key to get 

ahead of the science and ensure access 

to the diagnostics you need for your 

therapeutic areas.

 The answers and outcomes of these three 

areas will vary, and should, based on the 

direction you want to take your company.

How Precision Medicine is Changing Pharma Operating Models

Source: Elizabeth Hans, Accenture Life Sciences

Elizabeth Hans
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