
Personalized Medicine 

The Medicine of the Future is 
Happening Now 



Forces Driving Personalized Medicine 
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1) Rapid technological change (inexpensive molecular level 

analyses) 

2) Patient safety (adverse drug reactions) 

3) Drug efficacy (50% of drugs don’t work on the person 

they are prescribed for) 

4) Consumer demand (individualized, effective, non-toxic 

treatment) 

5) Preventive medicine (need individualized, definitive data) 

A tsunami of change is hitting the medical system 



Patient Safety: Adverse Drug Reactions Are the 

Fourth Leading Cause of Death in North America 
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90% of adverse drug reactions are not reported 

Cause of death Number of deaths 

Heart disease 743,460 

Cancer 529,904 

Stroke 150,108 

Adverse drug reactions 106,000 (range 76,000-137,000) 

Pulmonary disease 101,077 

Accidents 90,523 

Pneumonia 75,523 

Diabetes 53,894 



Drug Efficacy: More Than 50% of Drugs Do Not 

Work on the Patient They are Prescribed For 
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http://companion-diagnostics.com/personalized-healthcare/
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CLINIC 

These Issues Arise Due To “One Size Fits All” 
Healthcare 

The problem is, we are all different! 
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 Early detection of 

disease 

More effective and safer 

therapeutics 

More effective 

preventive medicine 

More efficient healthcare 

Benefits 
Molecular 

“Omic” Analyses 

Personalized Medicine: Healthcare Based On The 
Molecular Makeup Of The Individual And Their Disease  



Many Companies/Initiatives Being Formed to 

Implement Personalized Medicine  

 Genome England (100,000 genomes project) 

 Precision Medicine Initiative (USA) 

 Human Longevity Inc. ($300M raised, tackling the 
diseases of aging) 

 Calico (Google spinout, aging) 

 23&me, Genova Diagnostics, Color (ovarian cancer), 
ParasitologyX3 (stool), μbiome, Great Plains Lab, 
Cleveland Heart…… 

 Personalized Medicine Initiative (Canada) 
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http://personalizedmedicineinitiative.ca 

The Personalized Medicine Initiative 

Vision: Introduce into the population  an 

individualized approach to healthcare based on 

the molecular makeup of the individual and their 

disease  



What the PMI does 
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Prioritizes disease & preventive care opportunities, sources 

funding for them, implements and commercializes 

Implementation 

The PMI plays a driving, hands-on role to 

implement molecularly based medicine into the 

front lines of healthcare 



The PMI is Tightly Coupled With Clinical, Life Science 
and Natural Science Resources in BC  

Implementation 

projects 

Outreach 

projects 

Infrastructure 

projects 

New companies 



The PMI Has Developed a “Roadmap for Bringing 

Personalized Medicine to the Population”* in BC 

Recommendations: 

1. Encourage a political/public commitment to 
personalized medicine (2% of healthcare budget) 

2. Establish coalition of healthcare, academic, industry 
& patients to promote personalized medicine 

3. Take advantage of near-term opportunities for 
implementation of personalized medicine 

4. Construct a patient-centred clinical database for 
25,000 Canadians 
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*see http://personalizedmedicineinitiative.ca/  

http://personalizedmedicineinitiative.ca/


Implementation of Personalized Medicine Requires 

Molecular Profiling and Clinical Decision Support Systems 

Molecular profiling: 

 Genomic, proteomic, metabolomic, microbiomic 
analyses 

 The PMI has formed Molecular You Corp. to provide 
Omic data clouds and interpretation (diagnose disease) 

Clinical decision support systems (CDSS) 

 Incorporate Omic profiling into clinical decision making 

 The PMI has formed GenXys Healthcare Systems Inc. 
to construct CDSS for family practice physicians (match 
treatment to the patient and their disease) 

12 



Molecular profiling to enable preventive medicine, achieve more precise 

diagnosis of disease and ensure better matching of therapy to disease 
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“Molecular You” Omic Profiling 

Genes Genomics 

Proteins Proteomics 

Metabolites Metabolomics 

Bacteria Microbiomics 

YOU MOLECULAR 

YOU 



15 Confidential 

MOLECULAR YOU PROFILING 

Analysis of 

genome 

sequence:  

Exome 

Analysis of 

proteins in the 

blood: 

192 proteins 

Analysis of  

bacteria in gut : 

>1,000 bacteria 

 

Analysis of  

small molecules in 

urine and blood:  

~300 metabolites 

Genetic Profile 

 

Protein Profile 

 

Microbial Profile 

 

Metabolite Profile 

 

ONCE FREQUENCY DETERMINED BY PARTICIPANT AND PRACTITIONER  
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The MYCO Process 

Clinician 

Samples Report 

Integrated  

analysis 

Individual 

“multi-Omic” data cloud 

Patient Doctor 
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Biomark DB 

• Curated Metabolomic, Proteomic, Clinical Lab, Genomic and 

Microbiomic Data 

• Compared to scientific literature from human clinical trials: 1-12 

studies per disease 

• Compared to established clinical reference values (Mayo Clinic, 

Ciba, Lab Tests On Line etc.) 

• Every measurement is compared to at least two reference values, 

average 5-6 

• Reference database is kept up to date by full time curator 

• Data entries must pass rigorous assessment 

Your Data Cloud is Compared to an Up-to-

Date Curated Reference Database 
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The MYCO Analysis Provides Diagnostics/Risk for 55 Diseases 

• Heart disease 

• Diabetes 

• Hypertension 

• Stroke 

• Breast cancer 

• Prostate cancer 

• Colon cancer 

• Lung cancer 

• IBD 

• Pancreatic cancer 

• Dementia 

• Depression 

• Autism 

• Osteoporosis 

• Arthritis 

• Kidney disease 

• Pneumonia 

• COPD 

• Multiple myeloma 

• Leukemia 

• etc 

MOLECULAR 

YOU 



Diagnostics covering ~55 diseases such as prostate cancer: 
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MYCO Diagnostics 

PSA 

AUC = 0.65 

MYCO panel 

AUC = 0.952 
95% CI 0.867-0.979 
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Study parameters 

• 11 healthy volunteers  

• UBC, Vancouver General Hospital and St. Paul’s Hospital 

Ethics Boards approval of the clinical study  

• Phenotypic, genomic, proteomic, metabolomic and 

microbiomic data analyzed 

Results 

• All participants had outliers in at least one measure with 

various degrees of severity 

• One Pathfinder has agreed to share his data 

 

PROOF OF CONCEPT— PATHFINDER STUDY 



• Interactive dashboard 

 Level 1: Overview 

  a top line summary of your health 

 Level 2: Disease risk report 

 Level 3: Organ/system health summary 

 Brain, GI tract, heart, immune system, joint/muscle, 

kidney, liver metabolic etc 

 Level 4: Details of organ/system health 

 Scientific literature 
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The MYCO Report 
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The MYCO Report: Overview 
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The MYCO Report: Disease Risk Report 

No overt 

disease 

detected! 
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Brain health is 

on the low side. 

Details are 

available by 

expanding this 

section 

70/100 

78/100 

99/100 

The MYCO Report: Organ/System Health Reports 
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Both carnosine 

and serotonin  

levels are low 

The MYCO Report: Brain Health 

70/100 
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The MYCO Report: Nutritional Health 

Vitamin B1 and 

B3 levels are 

low 

78/100 



Personalized Medicine Requires Molecular Profiling and 

Clinical Decision Support Systems 

Molecular profiling: 

 Genomic, proteomic, metabolomic, microbiomic 
analyses 

 The PMI has formed Molecular You Corp. to provide 
Omic data clouds and interpretation (diagnose disease) 

Clinical decision support systems (CDSS) 

 Incorporate Omic profiling into clinical decision making 

 The PMI has formed GenXys Healthcare Inc. to 
construct CDSS for family practice physicians (match 
treatment to the patient and their disease) 
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Decision Support (TreatGx) 

to 

Improve Medication Outcomes 



  Personalized Medicine Requires 

Clinical Decision Support Systems 

  

Patients 
wishes 

Current 
medications  

Patients 
sex 

Patients 
age  

Harm of 
interventions 

Effect of 
interventions 

Potential 
harms 

I only have one 
minute 

Potential 
Medications 

Biophysical 
results 

Laboratory 
results 

Your doctor cannot incorporate individual molecular analyses 

into his/her decisions without a decision support system 

Genetic guidance is contained in package insert 

for ~ 200 drugs, but never used in family practice 



Today’s Treatment 1 Minute Decision 
Time in Family Practice 

Patients 
wishes 

Current 
medications  

Patients 
sex 

Patients 
age  

Harm of 
interventions 

Effect of 
interventions 

Potential 
harms 

Potential 
interventions 

Desired 
outcomes 

 The less time in the consultation the more likely a prescription is given 
 The less time in the consultation the more inappropriate the prescription 

Biophysical 
results 

Laboratory 
results 



GenXys Addresses Basic Problems 

With Drug Prescription 

Adverse 

Drug Events 

 

 

4th leading 

cause of death 

 

Ineffective 

Drugs 

 

 

60% of 

prescribed 

drugs do NOT 

benefit the 

individual 

 

Genetic 

Variations 

 

 

97% of the 

population has 

at least 1 

actionable 

genotype 

Medication 

Selection 

 

 

Genetics is only 

1 element of the 

complex drug 

selection 

process 



Genetic Analysis 

Saliva based PCR technology genetic test for variants 

that affect the level of activity of medications used in 

primary care.  

Analyzing 33 SNP’s - moving to 120 SNP’s. 

Analysis includes variants in CYP2D6, CYP2C19, 

CYP2C9, VKORC1, HLA-B*58:01, G6PD and SLCO1B1. 

 

 
 



Algorithm Formation 

Algorithms written using the highest levels of 

evidence using: 

Patient characteristics; age, gender etc 

Co-morbidities 

Drug-drug interactions 

Drug side effects 

Pharmacogenetic interactions 

Drug costs 

 

 
 
 



TreatGx Process 

Multiple SNP panel analysis previously entered 

into patient’s EMR 

Physician makes diagnosis, enters diagnosis into 

EMR 

Algorithm provides a list of drugs that are safe for 

that patient to take 

Physician can query to find reasons for 

recommendations if desired 
 
 



TreatGx Decision Support 



GenXys Has Considerable Potential to 

Reduce Healthcare Costs 

Population of Canada 35,800,000 

Canadians over 45 with chronic disease 10,507,225 

Canadians over 65 5,400,000 

Canadians over 65 taking 10 or more drugs 1,080,000 

Implementation of GenXys would save Canada 

>$1 Billion per year in hospitalizations and ER Visits 

Dionne and Mitton 

ER visits would decline 71%, Hospitalizations by 39% 

Journal of Medical Economics (2015) 



The PMI is Attempting to Provide “End-to-End” Solutions 

for Introducing Personalized Medicine Into the Population 

Preventive Medicine 

 Molecular You profiling over time to determine 
trends, effectiveness of lifestyle/therapy 

Accurate Diagnostics  

 Molecular You profiling to detect disease 

Appropriate Therapy 

 GenXys CDSS to guide drug prescription in family 
practice 
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