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Forces Driving Personalized Medicine I

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

Cause of death

Number of deaths

Heart disease 743,460
Cancer 529,904
Stroke 150,108

Adverse drug reactions

Pulmonary disease

106,000 (range 76,000-137,000)
101,077

Accidents 90,523
Pneumonia 75,523
Diabetes 53,894

90% of adverse drug reactions are not reported




Drug Efficacy: More Than 50% of Drugs Do Not
Work on the Patient They are Prescribed For

Drug Efficacy

Anti-Depressants 62 % I\Tﬂ\ﬂ’n\w@@@@

Asthma 0% TITTTITI

Diabetes 7%  TITTITTOTT

Arthritis so%  TTTTTTTEMT

Alzheimer 30 % I\Tl\ﬂ\ﬂ\@ﬂ\@@@

Cancer 250 MMM
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http://companion-diagnostics.com/personalized-healthcare/

These Issues Arise Due To “One Size Fits All”
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The problem is, we are all different! -




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

Molecular
“"Omic” Analyses

Phenotype
Proteomic

Genomic
Metabolomic

Microbiomic
Other
“Omics”

Your Personal
Molecular Data Cloud

Benefits

" Early detection of
disease

" More effective and safer
therapeutics

" More effective
preventive medicine

" More efficient healthcare



' 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), ubiome, Great Plains Lab,
Cleveland Heart......

» Personalized Medicine Initiative (Canada)




: 11l The Personalized Medicine Initiative

Vision: Introduce into the population an
iIndividualized approach to healthcare based on
the molecular makeup of the individual and their

disease

http://personalizedmedicineinitiative.ca



What the PMI does

Prioritizes disease & preventive care opportunities, sources
funding for them, implements and commercializes

Indications/ Health Project Identification
Practitioners

disease
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: ol 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
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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

*see http://personalizedmedicineinitiative.ca/
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http://personalizedmedicineinitiative.ca/

Implementation of Personalized Medicine Requires
Molecular Profiling and Clinical Decision Support Systems

J

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
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Molecular profiling to enable preventive medicine, achieve more precise
diagnosis of disease and ensure better matching of therapy to disease



“Molecular You™ Omic Profiling

Genes ;— Genomics

Proteins % Proteomics

Metabolites fv Metabolomics

N
<

Bacteria Microbiomics

O

YOU

molecular
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MOLECULAR
YOU
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MOLECULAR YOU PROFILING mLJOAﬁCUlCII'

I

Genetic Profile Protein Profile Microbial Profile Metabolite Profile

i Analysis of Analysis of Analysis of
Analysis of I e | |
enome proteins in the bacteria in gut : small molecules in
Sg uence: blood: >1,000 bacteria urine and blood:
X ' 192 proteins ~300 metabolites
Exome

ONCE FREQUENCY DETERMINED BY PARTICIPANT AND PRACTITIONER



The MYCO Process

Doctor Patient
0 0

Report Samples
T ( E;% ]
Integrated Individual
molecular analysis multi-Omic” data cloud

gou : 16



Your Data Cloud is Compared to an Up-to- molecular
Date Curated Reference Database you

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



The MYCO Analysis Provides Diagnostics/Risk for 55 Diseases

Heart disease . Dementia
Diabetes . Depression
Hypertension . Autism
Stroke . Osteoporosis
Breast cancer . Arthritis
Prostate cancer . Kidney disease
Colon cancer . Pneumonia
Lung cancer . COPD
IBD MOLECULAR Multiple myeloma
Pancreatic cancer YOU . Leukemia

. etc

molecular

gou 18



MY CO Diagnostics

Diagnostics covering ~55 diseases such as prostate cancer:
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PROOF OF CONCEPT— PATHFINDER STUDY molecular
you

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



The MYCO Report

Interactive dashboard

» Level 1: Overview
» atop line summary of your health
» Level 2: Disease risk report
» Level 3: Organ/system health summary
» Brain, Gl tract, heart, iImmmune system, joint/muscle,
kidney, liver metabolic etc
» Level 4: Details of organ/system health

> Scientific literature

molecular
you
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The MYCO Report: Overview

Mowecuwar
gOll

molecular
you =

Current Report
Jan. 3,2016

Overview

Health Reports

Disease Reports

E Current Report € PastReports @ Hello Pieter Cullis! _

Welcome Back to your Dashboard

@ No overt diseases detect®
OVERVIEW

We're pleased to present your “Molecular You” profile. We e

measured a total of 379 metabolites (body chemicals), of which o Ve ry IOW risk for Diabetes
87 were outside of the usual normal ranges - but, as your doctor

can help explain, it's important to note that not all of these are

worrisome. In fact, your profile shows no obvious disease, and

very low risks for diabetes and cardiovascular disease.

Dr. Martin Dawes Your profile does suggest some mild vitamin B vitamin O Very IOW rISk for Ca rdlovasc

deficiencies and a possible moderate risk for depression, which
you may wish to discuss with your doctor.

Please see the sections below for further details. © Moderate

O Mild vitamin B deficienci

HEALTH REPORTS

MacBook
e




The MYCO Report: Disease Risk Report

molecular

FHIOIFDH

M Current Report

Current Report

Jan. 3, 2014

HAME CONFDENCE

| Depression

No overt
Fatigue d isease
detected!

Overview

Health Reports

\ Cataracts
Disease Reports atare

Muscle Tone or Tremors
| Bowel function issues

Diabetes

Cardiovascular Disease

& Past Reports




The MYCO Report: Organ/System Health Reportﬁnoleculal‘
you
molecular

you = @ CumrentReport & PastReports @

Current Report HEALTH REPORTS

Jan. 3, 2018

Overview

Health Reports + Brain Health

70/100

Brain health is
on the |OW Side. + Nutritional Health 78/100
Details are
available by
expanding this
section

+ Cardiovascular Health 99/100




The MYCO Report: Brain Health molecular

mgoc&ﬁcu_!ur & Current Report & Past Reports

Current Report HEALTH REPORTS

Jan. 3, 2016

Overview

Health Reports x Brain Health 70/100
Disease Reports

MAME MORMAL RANGE

I Carnosine 017 314 -754

. Carnosine is an antioxidant formed from 2 amino acids, alanine & histidine. Low levels may be
Both carnosine

associated with mild cognitive problems or Alzheimer’s disease; you may wish to discuss this
with your doctor. The value of carnosine supplements is currently unproven.

and serotonin
levels are low

| Serotonin 024 0.46-247

Your level of serotonin is slightly low, but probably not worrisome. Serotonin is a
neurotransmitter found in both the brain & gut; low levels can be associated with irritable

bowel syndrome and fibromyalgia. If your levels drop further, you may wish to discuss this with
your doctor.

Phospholipid Profile 44 0.69 - 3.42

Elevated levels of these phospholipids are modestly associated with mild cognitive




The MYCO Report: Nutritional Health

molecular
UO DI

Current Report

Jan. 3, 2014

Owvearview

Health Reports

Vitamin B1 and
B3 levels are
low

@ Current Report € Past Reports

X Nutritional Health 281100

Vitamin B1 0.035 0.04-0.12

Low vitamin B1 levels can be associated with regular alcohol consumption, Crohn's diseass,
trouble digesting carbohydrates, ancrexia, kidney dialysis, increased risk of cataracts, &/or
depression, but borderline low vitamin B1 levels aren't generally worrisome and can usually
be remedied by good diet &/or a daily multivitamin pill. If your levels go lower, you may want
to discuss with your doctor.

Vitamin B3-amide 02 04-05

Low vitamin B3 levels can result from regular alcohol consumption, prolonged treatment
with the TB drug isoniazid, or disorders of the digestive system, but can usually be corrected
by good diet &/or a daily multivitamin pill. If your levels remain low, you may want to discuss

with your doctor.




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 (CDSYS)
» 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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XGenXys

Health Care Syst

Decision Support (TreatG,)
to
Improve Medication Outcomes



Personalized Medicine Requires

Clinical Decision Support Systems

Your doctor cannot incorporate individual molecular analyses
Into his/her decisions without a decision support system

vh - Laboratory
| on y. ave one results
minute

Biophysical
results
Patients
wishes

Current
medications

Potential
Medications
Potential
harms
Effect of
interventions
Harm of
Genetic guidance is contained in package insert

for ~ 200 druo INn famil



The Gout — Q&A & Treatment Options “Oue of the most painfol condifions experienced by humans” — Chei K et al |

Prepared by: Z Dumont; B Jenzen, L Regier

€ www.RxFiles.ca  Apr 14

Gout: Overview of Causes, Risk Factors & Incidence”
* Uric acid crystals may deposit in joints, nephrons & tissues needs e segee
wremegent {Feerum uric acid (SUA) may contribufe -sssums; mesescs arasen comcestetont}
* Pathophysiology: 1SUA: from Luric acid excretion "™ or T purine
breakdown; most commonly secondary ™™ to drugs [shemotx diurstics, ASA)
dizease [rrmhg-mv renal dyse, psorass), & dieta.n Canses (beer, fish, red meat).
» Risk factors: &, CED, HTIN, obesity; hvperglmmla hypedipidemiz, lead

{Gout should prompt screen for conditions associated with CV osk!}***
Precpitating factors rauma, swgery, akconol, stanation, T purine fods & certain mediGations oy o
» Incidence: =1%s; mosty eigery, 7 & posimenopausal 77 Prevalence 3585, <¥%in §

What are the stages and diagnostic criteria for ;;lJut‘:’3
I)Asvinptomatic hvpermricemia: & -=360-420umoiL; = =35 TumelL7 ten et
*+ <23% goon to develop acute gout™. T if SUA 2500 pmollL, =s:0smoin. mcsence -e57

+ Usnally does not require drug treatment! »=
2)Acute gouty arthritis: quick onset s1znes, infense pain, redness, heat &
swelling. usually of one joint s or 12 sssae (commonly the big toe pesse =%,
ankleffoot, knee, finger, but also the olecranon, helix of the ear, &ior nephrons — wic
acid tends fo crystalize in S cooler parts of Me body). pain peaks at 8-12hrs; often skin
desquamation over affected joint /=", (May self-resolve in 3-7-14d 5.
SUA Tor normal!* Elderly- less pain; T polyarticular, fever & delirium
JiImtercritical gout: disease may progress despite symptom free peniod(s).
{synmtom free periods may decrease over time; initially may be years synptom free .}
4)Chronic tophaceous gout: tophn #=ot hony erosions =, pephropatiny =

What is the concern of diuretics with gout?
* LoOP v tmmeiee & thiazide diuretics wexcretion & Tconcentration of uric acid.

* Hydrochlorothiazide induced gout: ~1% *; risk T when dose =25mg/d -
Low dose thiazide (e H;,T 25 Img) often tolerated in patients with gout hx

» Acute attack rest, elevate limb, 1ce ©. avoid contact

Maintenance: usefill & may - the need for preventative medications

Diet: conpliznce with low pure dists is peor”, reconmmend one less portion of

meat or fish/day; donk wine mstead of beer; drnk a glass of siammed milk each

day. ** Low fat dairy, fibre, 7Vit C, cheries & whole grains assoc. with 4 gout.

Low calorie diet more bengficial/accepiable than low purine dist!

Avoid: Iver, kidney, shellish, gravy, sardine, swestbread, Fructoss ™ § yeastexiact

Lifestyle: Weight loss!!! Smokme cessation! | akoln]bmmg[especalytmjl

= dnnk 21 water/ da\ (IJIIIE.':S CT'd), nmild- mﬂ-derare Intensity exercise.

. L'Lfe]ong % may be requj.red_' however re-assess need for tx if attack free
for many vears &/or nsk factors reversed; SUA levels may be usefulr.

= Renal dysfx & very elderly: adjust dose for allopunnol & colchicine;
consider using colchicine or corticosteroids™ as alternatives to NSAIDs.

= With NSAIDs, GI prophylaxis should be considered if history of PUD/GI
bleed or T'GI risk =™ {PPI omeprazole 2img daty §32: OF MISOPFOEID] 200meg 5¢-5d $36-23}

* Review CV risk due to association of gout with CVD;  CV protection with
ASA stngm ey 1If 2° prevention; benefit - supersedes the Trisk of gout attacks.

» Acute attack: Rapid treafment inifiation is key: <24 48hr.
{Azent choice dependent on patient (severity, CIL DL hx, SE, etc.)
[e.5. consider HF, renal fx, Gl weer i, disketes, transelant b, previous &, age, DI}
*{W0 {91041 5 ez 0.6mg BID x1-3 days, then daily); stop after =1- EV.L
lestimaatant {FDA.Imwuy 1.2mg po immediately, then (.6me once in 1hr 7}
m Fullhigh doses to achieve pain relief until 48hrs after
symptom resolution jor- 3 days); then stop or taper over 1-2 weeks
B Corticosteroid [TMIS SN SR S
{May add acetaminophen to cortcostercid if WSAIDs & colchicine CI°d*'}
NOTE: Do not start, stop or adjust allopurinel during an acute attack!
Maintenance/Prophylaxis = wosmsse s me nets may s s e r smpses
#1st attack: hifestyle changes & remove drug causes if possible
Treat if 1) recurrent attacks (22/v1); 2) TSUA levels =500=L,
3) chemotx; 4) advanced dx tophus/tophi or urdlithiasis; 5) CED =Stage 2
#17 Line: 13 (Start low, go slow. & prophylax as below!)
# Comnsider waiting 1-2wks after inflammation settles before
initiating allopurinel (fuctutng SUA, prolona attacks, may ie-shbiliae crystals)
# Prophvlax with colchicing izw == or an NSAID et a5 =" while
titrating ™™ allopurinol (usually ~ 3 - G+ munlhs 1) unless CT'd
# Target SUA levels: <300 to 360umol/L 7. Long r=aiment
+Alternative: colchicine pon 3o < 0.6mg 2y May not prevent complications

{Alemative: probenecid rarely an opfion ¥ 5= byt requires renal fx 250mifmin} 20712

e

Generic/TRADE Class / Side effects / o/ = therapeutic use  Comments / Dosing: {for acute to we vem e cacene $
(Strength & forms) g=generic | Pregmancy category = | [M]: Contraindications Drug Interactions mcl' Monitor m Initial x 1-3 days = Follow-up x1-2+ ws} 30d
Naproxen NAPROSYN =g cyet®t| NSAIDS ) 1on Common: n'v (Indomethacn: Gl upset, J Gout — for acute attack or when initiating allopurinel 300-30mg x1; 200mg BID; = Z50-300mg EID| 16-20

125.250:375“.5520“:?50n_1g SRE‘-UP - |pain & inflammation E] . headache, TSE specary chz, a i sieny) GI prophylaxis if indicated) with a PPT or misoprostol 7 8 Max < 1500mgis xdayshon e s e 1000mg
Thups srp:mora:ufb;ﬁl (8} + Renal cme ooy, Bl e, HF, transplant | AT i 4 cepapm. {minar DI, except TH= if on NSAID, spironolactone & ACEl or aRE)|  BU0-B00mg po TID; = 400-600mg TID 1211
3061. : Dm;ilah;(zﬂc‘“,.mﬂma!ﬁ“" For T‘:“E inig on "?NDS: Acet & M CVD: [Alm'd T‘do:m 265y} follow-upr 4-6WKS sner scu stins o mssess mees o tormes b7t et s e ™ 2, 500 e Max 2400-3200mg N
Indomethacin INDOCID, g conits, see RaFiles PAN | {Indomethacin used historically: however | {Can use in CKD stage 1-2 & diaysis; aveid in siage 3f CrCl Z40milmin & CKD stage 4 2550mg po TID; = 25mg BID-TID 1423
25,50mg cap; 50,100mg supp charts at g ndies.ca others effective & less CN5S SE’s!} Acuter High doses for 15t 24-72hrs of attack Then stop, or use lowest efizctive doos over 1-2whs. | | Max 200mgid isioscally used but otner NSAIDS now prefemed )
Celecoxib CELEBREX 0K ecific kbl . Common: (7] masts lez: fen sene cher K22I02 J Gout—acute attack orwhen nitiating allopurinol )] Ti~ ACEVARBs [[):|  100-200mg po BID; = 100-200mg OD-BID 34
100, 200mg cap - -1 pain & inflampution [®] CVD. Renal dysfs Precautions: Blulced | follow-up 4-6weeks after acute attack to assess need of further t Max 400 mgd
Acetaminophen TYLENOL & Analgesic Common: rash ~ Serious: hepatotoxicity Mild gout associated pain &/or in combination with corficosteroids. 650-1000mg po q6h 1325
325500650mgtab  w OTE* -1 pain (minimaly Eﬁc-cu'.le: Precautions: Liver dysfc &/or aleoholism ﬁ Warfarin #1 9 sesisnnaoren [T T jver function tests ¥ = & Tek niake (pm; adjunct to C3) max acomg
Colchicine Anti-gmat-| pain, inflammation: | Connmmon: NYD 0% Shige dooe; £15% ow dezewldzeste- | Gont —acute attack or if otiating allopurnol™; {SE with high doses however Initial- 1.2mg x1 stat, then 0.6mg in Thror 1217
COLCHICINE-ODAN,g s urate crystal deposiion by: rach, Alopecia. Serious: nauwopenia, myopamy, ver, miting to <3 tabs on 17 day then 1-2 tzbs/day will +4- diarhea/Gl side effects!t} | (L6mg po BID-TID =13 der o then 0D x 7-10+ day. | 16-26
06 1" mg tab [Colcryst=s] F:m“%‘:sﬁ- maboeryolysis. Precautions: cvo; L renal ix = cyclosporine Treppetny, P-gp £ 3 A s 1 antveceroycis, itecomazoie verspaml, ditazem joice| (L6MQ 0D =i for - 3 - 6+ months if starting allopurinol
Nmﬂﬁlenmremmeu—-mﬁdr_rf 1nmpmmﬁ.;: nlcma,smsias;uiﬂnrgmﬂspﬂt?mﬂedar,sis CBC restepent Craatine Kinase Matdomyulyse mey f win sutnfosie £ yena) fx gfmon  ([if-Lrenal fx, Ldose io every other day if projonged b 55 '%
Methvlprednisolone ... Corticosteroids/ Common: inj site i [SE: Caution inlong term, || Lsefulif CTSE"s to RSATD: & colchicipe = for e wenapiend, meri obs i} M: Mthyipredriscions: 40-80mg IM x1Pdese/dgmedrdm | 5 Qjfisl
DEF-J-MEDRDL:gZD“:%:SDmguiaI -| inflammatory respemse Serious; edemaHF; but rare in short term 1 or [A nj x1- monoarticular attack /IM or oral: polyarficular attack |1A: Small joints === A: Large joints toe=sanke=.
Triamcinolone ... Precautions: systemuc & viral infections, aprepitant' °2 === vaccines DI: rare with intra-articular mnms srmemic siomsen | \otyinred 4-10mg 1A sy Methylpred 20-80mg Won
KENALOG "=, E Hydrocortisone Immmosuppression, local skin atrophy ﬁ::}steopomaia Tisk rpesiongen tequentuze; diabetes: 77 TBG testing Triamcin 2 5-5mg & iy Triamein 5-15mg |A: aomg | 1MW
10mg/mbE™, 4 0mg/mi ™ 40mg/ml*™smes | SOLU-CORTEF 100,200mg Glucocoricoid: Predrizons Sma =Methylprednisolons 4mg (TA: suggest minimmm 3 months between treatments) Botamath 1.5-3mg A;1mg  Betameth 1 5-3mg I e | 3079
Prednisone WINFRED,Z Common: insomnia, {BP, 1BG, Gl upset, mood 2| {Betamethasone {2 sea=] BETATECT 3mg/Tml vial & ws simiy 25-5meg po daily x 30 days & stop ™, no taper! 15
15 507 tanjPrecnisacne Mg missE) MEDROL 4% 16%my tabs Serious: most rare in short term: edemams | {Triamcinolone hexacetonide ARISTOSPAN 20mg/Iml vial ==&} | e oo oopy 021950 10mg x4-2 may be adequate]
Allopurinel ZYLOPRIM,s | Xanthine oxidase Commen: rash™, diarrhea Serious: Maintenance; adjust dose for SUA, renal £, tolerability & response | Start at 100mag; T100mg g2-fwks *==eeteen,ex
1007 200F 3007 mg tab (anthase) inhibitor Allopurinal hypersansitivity syndrome <"S=30% mortaliy! rashmecucezeue whan used with ampicillin-2=%/amoxicillin; antacids, thiazide, ACEL;)| Usual dose: 30-0:::; dﬂ.il_',". preferakly after food 15
EJ - luric acid productien Trisk if . reral fi fu aces nmsey, eledorly, diurstic use): start low! T toxicity of 5-MP, azathioprine, cyclophesphamide & theophyliing 7; warfarin ™= | Usual range: 100-800m (divide doses 230mg ie (G158 | 10-26
. -|BP in young bypertensive pts | Stevens-Johnson %2 ensssriom o A cute zout | [T}SUA & renal fi q3mon 1% year then gfiman « (see cos for dosing i in Lrenst 8 CHD., hepaticimpaiment, or elderty start
-Adfinctive = s e mdwem | Precautions: renal | ., o liver dysfx Mote: Allopwinol gasensitization” possible (susp T's from <S0ug to 100mg over =28day). S0mglday: T 50mg increments. MAX 300mgs .
FebuzostatULORIC = New | Xanthine “=="* =" Common: tLFT ™, nausea, arthralgia, rash [ azathioprine, didanosine, mercaptopurine, theophyllne (Tlevels of each) |40-80mg tab po daily e oo e | 33
Canada, ® @ 80 mz tab iz o0l gt unigue™ e == Serious; TMIL Tstroke LFT (@2-4 ma, mes petiodically) ﬂ may Luric acid > allopurinol, but no less attacks| More Rares during iniiation than aliopuringl. Max 120mgiday

ricosurics: (rarely used): Probenecid z=vumy,

i Fdrug interaction dx=tiagnosis fr=function GI=stomach HF=heart faiure HR=neart ratie HTN=hyperisnzion ha=hitory LA=inva-arficular LiFimum

OypuUringiFs o= sosemel remee hee, nsartan & fenofibrate ™ modest wicoswric effect (potential losatan or caldum channel blockers if gout + hin); OPigIds possible adjunct meges: ; ACTH 2340 1U 5C "". Anakinra: 100mg SC daily x3days.

. dose for renal dysfunclion g=scorediad y=Nor-formulary Sask ~=Exception g Stafus Sask. @=not covered by NIHB "W=coversd by MIHS @=NHB EDS ACEI=ACE inhibitor BG=nbiood glucose BP=tiood pressure E=~:,u‘h:mci::|:a' CEID=chronic kidney disease CS=corivosternids CVD=cerebral vascular dissase
nitor MI=smyocardial infanction miv=nauseatvomiting QT C=ower M2 counter pi=patent SE=side eSect ST A=serum uric acid sx==ympioms tx=treatment wi=aeig
Lg V2 500y tal; 1g BI0 S9(0.5-29/d); SE: rash, Gl upset; Cl mephirithiasis Hx: renal: inefective if CrCl<S0mUimin; Drrk 2L Ho0Md. DI-ASA, azathicprine, MTX. [lso Sulfinpyrazone ATURAN g, 200mg tab: 100-200mg BIDE ™. po longer used }
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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

-

K

Geoans



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, CYP2C109,
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 guery to find reasons for
recommendations if desired



TreatGx Decision Support

TreatG:<
Patient

Medication Options

| Depression not on medication . | ! . . -
sl Bl SSRI or Bupropion or Mirtazapine or Moclobemide
Disease Specific v | -
Mone of the above ST S
Initial: 10 mg PO daily
. Maximum: 20mg PO daily
Conditions [ \/ | Minimum titration interval: 1 week
None of the above *Reduced dose due to CYP2C19 poor metabolizer for Citalopram
Age (years) V||| |Escitatopram (sSRI) $
62 Initial: 5 mg PO daily
Maximum: 20mg PO daily
Genetics - CYP2C19 F *Reduced initial dose due to CYP2C19 poor metabolizer for Escitalopram
Poor metabolizer
Fluoxetine (SSRI) 31
Genetics - CYP2D6 v Initial: 10-20mg PO daily
Extensive metabolizer Usual: 20-40 mg PO daily
Maximum: 80mg PO daily
Lab: eGFR (ml/min A
{ml/min) E Fluvoxamine (SSRI) $
Value: | 95 ! ]
nitial: 50mg PO at bedtime
— - Usual: 100-200 mg PO at bedtime (for doses = 150mg, divide BID)
Lab: Creatinine Clearance (ml/min) A Maximum: 300mg PO daily
Value: I 95
Sertraline (SSRI) $
Hepatic Impairment Scale (Child-Pugh) [ v Initial: 25 mg PO daily
Mo impairment Maximum: 200mg PO daily
Minimum titration interval: 1 week
Curvent Medications [T | *Reduced initial dose due to CYP2C19 poor metabolizer for Sertraline
None 4

| Bunronion. SR ar XL (NDRI
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GenXys Has Considerable Potential to

Reduce Healthcare Costs

==) 35,800,000
Canadians over 45 with chronic disease @ ===) 10,507,225

Population of Canada

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) ¢
GenXys



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

37



Acknowledgements I

Martin Dawes, Head Family Practice, UBC; CMO
GenXys

David Wishart, Director Metabolomics Centre, U
Alberta; CIO Molecular You

Rob Fraser, CEO Molecular You Corporation

Bruce McManus, Director Prevention of Organ Failure,
St. Paul’'s Hospita

David Huntsman, Director Centre for Applied
Genomics, BC Cancer Agency

James Russell, ex-Head Medicine, St. Paul’s Hospital

38



