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GLOBAL PRECISION MEDICINE MARKET $78.85B IN 
2018 $216.75B EXPECTED BY 2028 
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China	is	anticipated	to	have	the	potential	to	overtake	the	U.S.	
as	the	world's	largest	precision	medicine	market	by	2040.	In	
2016,	China's	Ministry	of	Science	&	Technology	announced	
precision	medicine	as	part	of	its	five-year	plan,	with	an	
expected	investment	of	60	billion	Yuan	(or	more	than	$9	
billion)	for	the	research	

1) BIS Research. “Global Precision Medicine Market to Reach $216.75 Billion by 2028.” PR Newswire: Press Release 
Distribution, Targeting, Monitoring and Marketing, 31 Jan. 2019, 
www.prnewswire.com/news-releases/global-precision-medicine-market-to-reach-216-75-billion-by-2028-891830298.html. 	

North	America	is	the	leading	contributor	to	the	global	precision	
medicine	market	and	contributed	approximately	46.8%	of	the	
global	market	values	in	2018.	However,	the	Asia-Pacific	region	is	
expected	to	grow	at	an	impressive	CAGR	of	12.33%	during	the	
forecast	period	from	2018	to	2028. 		
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Companion	Diagnostics	(CDx),	which	are	developed	in	parallel	to	the	targeted	drug	
development	process	by	pursuing	drug-diagnostic	co-development	model.	

Pharmacogenomics	(	PGx)	is	the	study	of	how	genes	affect	a	person's	response	to	drugs		

Pharmacogenetics	(	PGx)	the	study	of	how	genetic	differences	among	individuals	cause	varied	
responses	to	a	drug	

Phenotype-The	observable	properties	(structural	and	functional)	of	an	organism	

Monogenic-	Disorder	caused	by	one	or	more	mutations	in	a	single	gene,	eg,	cystic	fibrosis	(mutations	
in	the	CFTR	gene).		sometimes	referred	to	Mendelian	diseases	

Single	Nucleotide	Polymorphism-	DNA	sequence	variations	that	occur	when	a	single	nucleotide	(adenine,	
thymine,	cytosine,	or	guanine)	in	the	genome	sequence	is	altered.	Ex	Sickle	Cell,	CF,	Beta	Thalassemia	
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Of more than 4B prescriptions every year in the US, totaling $300B, about 50% are 
ineffective 5 

Genetic testing recommendations resulted in the elimination and/or replacement of drugs and 
an estimated US$621 in annual savings per patient 5 

Cholesterol-lowering drugs are only effective in 50% of patients. The other half may 
experience significant increased risk for future cardiovascular disease 6  

Genetic testing can identify patients who may have adverse effects from blood-thinning drugs. 
 
 The	effectiveness	of	clopidogrel	depends	on	its	conversion	to	an	active	metabolite	by	CY2C19.	Individuals	who	carry	2	
non-functional	copies	of	the	CYP2C19	gene	are	classified	as	CYP2C19	poor	metabolizers.	They	have	no	enzyme	activity	
and	cannot	activate	clopidogrel	via	the	CYP2C19	pathway,	which	means	the	drug	will	have	no	effect.		
 
  
 Nordqvist, Christian. “Plavix: How It Works, Uses, and Side Effects.” Medical News Today, MediLexicon International, 13 Oct. 2017, 

www.medicalnewstoday.com/articles/247925.php. 
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TRADITIONAL MEDICINE PRECISION MEDICINE 
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https://www.researchgate.net/publication	322305182_Estimating_cost_savings_of_pharmacogenetic_testing_for_depression_in_real-world_clinical_settings	

Invitae:	The	primary	panel	includes	14	genes	
associated	with	hereditary	breast	cancer.	In	addition	
to	the	primary	panel,	clinicians	can	also	choose	to	
include	14	genes	that	have	preliminary	evidence	of	an	
association	with	breast	cancer.	

Fulgent:	The	Breast	Cancer	Comprehensive	Panel	
examines	20	genes	associated	with	an	increased	
risk	for	hereditary	breast	cancer.	This	test	
includes	both	well-established	breast	cancer	
susceptibility	genes,	as	well	as	candidate	genes	
with	limited	evidence	of	an	association	with	
breast	cancer.		
	

Ambry:	BreastNext	analyzes	17	genes	(listed	above).	All	
genes	are	evaluated	by	next	generation	sequencing	(NGS)	or	
Sanger	sequencing	of	all	coding	domains,	and	well	into	the	
flanking	5’	and	3’	ends	of	all	the	introns	and	untranslated	
regions.	In	addition,	sequencing	of	the	promoter	region	is	
performed	for	PTEN	



•  Genetic testing is essential for patient care in many cases 

•  Most providers do not have the knowledge to incorporate 
genetic testing in their practice 

•  Need to refer to a specialist – time consuming and delays 
treatment 

•  Patients have little control over their healthcare 

•  Medications are prescribed based on guidelines without 
customization to patients 

Is there a software platform for providers and patients to address these 
problems? 
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top approximately 20 diseases identi-
fi ed in this population (and at least 93% 
of patients) could be treated with at 
least 1 drug with actionable pharma-
cogenomic information (9). 

Overview of Project Results
We have found that delivering pre-
emptive pharmacogenomic results to 
participating study providers leads to 
measurable benefi ts for providers and 
patients. We analyzed data comprised 
of more than 2,200 outpatient clinic 
visits over a 3-year period for 547 
unique preemtively genotyped patients 
enrolled in our institutional implemen-
tation program (6). Of these evalu-
ated visits, clinicians accessed the GPS 
69% of the time, with providers being 
more likely to log in to the system at 
visits where medication changes were 
made (Odds Ratio (OR) = 1.6 [95% 
Confi dence Interval [CI], 1.2-2.1], p < 
0.0001). (They did not access GPS at 
some visits, for example, due to time 
constraints.)

Importantly, more than one-third 
of medications that patients were cur-
rently taking (at the time of the visits in 
question) were associated with pharma-
cogenomic information. We deter-
mined whether these patient-specifi c 
pharmacogenomic results infl uenced 
prescribing by analyzing medication 
change rates and found that both red 
and yellow light medications were 
changed more often than medications 
with no pharmacogenomic information. 

The OR of a red light medication being 
changed was 26.2 (CI, 9.0-75.3) 
(p < 0.0001), while that of a yellow 
light drug was 2.4 (CI, 1.7-3.5) 
(p < 0.0001). Green light medica-
tions, on the other hand, were not 
changed signifi cantly more often than 
medications without pharmacogenomic 
information, suggesting favorable 
genomic signals may have confi rmed 
providers’ prescribing choices—a 
perhaps underappreciated aspect of 
pharmacogenomics.

Alongside analyzing provider behav-
ior in response to pharmacogenomic 
results availability, we also studied 
patient perspectives through surveys 
and focus groups. We found that when 
providers considered pharmacogenomic 
results, patients perceived increased 
doctor-patient empathy and privacy, 
a better understanding of medical 
decision-making, and most signifi cantly, 
a greater sense of personalized care 
from their providers (10). Results from 
patient focus groups also showed that 
those who were previously genotyped 
were open-minded about the use of 
their pharmacogenomic results in the 
clinic (11). Regardless of whether 
patients had been genotyped, they 
expressed concerns about employment 
discrimination and insurance coverage 
based on pharmacogenomic results.

Taken together, we believe our 
results on patient perspectives represent 
vital considerations for implementation 
efforts, as patients are key stakeholders 

in widespread adoption of pharmacoge-
nomic testing. Importantly, our efforts 
would not have been possible without 
early engagement and support from 
key institutional stakeholders, includ-
ing insitutional leadership laboratory 
personnel, the research informatics 
and hospital informatics teams, and the 
willing early-adopter physicians and 
patients. 

Reimbursement Challenges
The last major challenge to wider adop-
tion of pharmacogenomic testing is the 
currently limited scope of insurance 
reimbursement for germline pharma-
cogenomic tests. At this time, most 
major carriers cover only a handful of 
gene/drug pairs. Payors may be awaiting 
additional prospective data (includ-
ing perhaps cost-effectiveness analy-
ses) before deciding about expanded 
reimbursement for additional drugs 
and genes/variants. However, recent 
analogous decisions about panel-based 
“composite” tumor-based genomic 
approaches in the realm of oncol-
ogy provide one illustration of how 
preemptive germline testing could be 
evaluated going forward.

Recently, the Food and Drug 
Administration (FDA) approved 
Foundation Medicine’s tumor genomic 
profi ling test, FoundationOne CDx, 
which interrogates more than 300 
somatic genes “preemptively”  in one 
panel. Simultaneously, the Centers 
for Medicare and Medicaid Services 

F1 Genomic Prescribing SystemTM Results Delivery
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Product	Functionality	
Machine	Learning	
Based	Gene	Panel	
Recommendation 

Adaptive	Lab	Report	
and	Data	

Visualization 

Tracking,	Efficiency,	
and	Cost	

Population	Analytics	
and	Profiling 

Coverage	For	All	
Diseases	 Pharmacogenomics	

Interface	with	EHR	
Systems	and	CLIA	
Certified	Labs	

Confidential	
Genomic	Data	

Storage 

✓	 ✓	 ✓	 ✓	 ✓	 ✓	 ✓	 ✓	
ActX	 ✗	 ✗	 ✗	 ✗	 ✓	 ✓	 ✓	 ✓	

Progeny	 ✗	 ✗	 ✓	 ✗	 ✓	 ✓	 ✓	 ✓	
Concert	Genetics	 ✗	 ✗	 ✓	 ✗	 ✓	 ✓	 ✗	 ✓	

YouScript	 ✗	 ✗	 ✗	 ✓	 ✗	 ✓	 ✓	 ✓	
Syapse		 ✗	 ✗	 ✗	 ✓	 ✗	 ✓	 ✓	 ✓	

Pharmazam	 ✗	 ✗	 ✗	 ✗	 ✗	 ✓	 ✗	 ✓	
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In	general,	the	guidance's	published	on	September	26	reduce	
medical	software	regulatory	burden	as	compared	to	the	agency's	
prior	policies.	Many	of	the	changes	discussed	above,	particularly	
with	respect	to	the	CDSS	Guidance	Document,	reflect	FDA's	
coordination	with	global	regulators	that	intend	to	harmonize	the	
regulatory	requirements	for	medical	devices	that	vary	from	
country	to	country		

On	September	26,	2019,	the	agency	issued	a	series	of	guidance	documents	that	
interpret	several	of	the	medical	software	provisions	in	the	21st	Century	Cures	Act	
(Cures	Act),	as	well	as	a	new	draft	guidance	on	clinical	decision	support	software	
	



Proceed to Order 

©2019	Hygea	Precision	Medicine,	Inc.	Proprietary	and	Confidential.	All	Rights	Reserved.	
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Family 
Screening 

Data Ownership 

Understand Health 
Predispositions 

Medication 
Management 

PATIENTS PLAY AN ACTIVE PART IN THEIR HEALTHCARE 



©2019	Hygea	Precision	Medicine,	Inc.	Proprietary	and	Confidential.	All	Rights	Reserved.	©2019	Hygea	Precision	Medicine,	Inc.	Proprietary	and	Confidential.	All	Rights	Reserved.	
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MOBILE APP FOR PATIENTS 



©2019	Hygea	Precision	Medicine,	Inc.	Proprietary	and	Confidential.	All	Rights	Reserved.	
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What	is	on	the	Horizon	for	HER	integration?	


