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Unmet Clinical Need

3-5 
Specialists

(>11 for 10%)

3-6
Years for a 
diagnosis

40% 
Received  >3 
misdiagnoses

$15,000 
($8,000-$23,000)
Cost per patient

Access to appropriate testing can be challenging
Our understanding of the causes of RDs is incomplete



So along comes the best test we’ve ever had…

30% 
Diagnosed

70% 
Undiagnosed

More than 200,000 rare disease patients now clinically 
sequenced world-wide

Diagnostic Breakthrough

Clinical 
genome-wide 
sequencing



CCMG guidelines:

Diagnostic translation

Journal of Medical Genetics 2015
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Statistics Canada estimates Q4 2018 

Canada: 37,242,571

Access to clinical exome sequencing in 2018
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Diagnostic translation

Diagnostic translation



0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

2013 2014 2015 2016 2017

Od
ds

 o
f D

ia
gn

os
is

WES/WGS
á 16%/year

CMA
â 14%/year

Available to the right patient



Standard diagnostic trajectory

Standard diagnostic trajectory

First Tier 
WES

WES

Second Tier 
WES

At the right time
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Access for all Canadians

Clinical implementation for RD precision health



GWS for
RD diagnosis
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The risk for rare diseases



Matchmaker Exchange
Data from >100,000 patients

from >4000 contributors 

from >84 countries

Global Collaboration



The opportunity



Emerging technologies

Coding

Splicing
Regulatory

Mosaicism

Rearrangements
Coding

Other

Genome sequencing

Transcriptome

Deep sequencing

Metabolomics
Lipidomics
Methylome



A means to diagnose most RDs

Boycott at al., 2017: Am J Hum Genet 100; 695–705


