
 

 

Article 

Progress toward Health System Readiness for 

Genome-Based Testing in Canada  
Don Husereau1*, Eva Villalba2, Vivek Muthu3, Michael Mengel4, Craig Ivany5, Lotte Steuten6, 

Daryl S. Spinner7, Brandon Sheffield8, Stephen Yip9, Philip Jacobs10 and Terrence Sullivan11,12 

1. University of Ottawa, School of Epidemiology and Public Health, Ottawa, ON K1G 5Z3, Canada. ORCID: 

0000-0002-4416-6876 ; dhuserea@uottawa.ca 
2. Coalition Priorité Cancer au Québec , Saint-Lambert, QC J4P 2J7, Canada. 
3. Marivek Healthcare Consulting, Epsom KT18 7PF, UK 
4. Department of Laboratory Medicine & Pathology, University of Alberta, Edmonton, AB T6G 2S2, Canada 
5. Provincial Health Services Authority, Vancouver, British Columbia, Vancouver, BC V5Z 1G1, Canada. 
6. Office of Health Economics, London, UK; Honorary Visiting Professor, City University of London, UK  
7. Menarini Silicon Biosystems Inc, Huntingdon Valley, PA 19006, USA  
8. William Osler Health System, Brampton, ON L6R 3J7, Canada. 
9. Department of Pathology & Laboratory Medicine, Faculty of Medicine, University of British Columbia, 

Vancouver, BC V6T 1Z7, Canada. ORCID: 0000-0002-8514-9861  
10. Faculty of Medicine and Dentistry, University of Alberta, AB T6G 2R3, Canada 
11. Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, ON M5T 3M6, 

Canada. 
12. Gerald Bronfman Department of Oncology, McGill University, Montreal, QC H4A 3T2, Canada. 

* Correspondence: dhuserea@uottawa.ca; Tel.: +16132994379 

Abstract: (1) Background: Genomic medicine harbors the real potential to improve the health and 

healthcare journey of patients, care provider experiences, and improve health system efficiency – 

even reducing health care costs. There is expected to be an exponential growth in medically 

necessary new genome- based tests and test approaches in coming years. Testing can also create 

scientific research and commercial opportunities beyond healthcare decision-making. The purpose 

of this research is to generate a better understanding of Canada’s state of readiness for genomic 

medicine, and to provide some insights for other healthcare systems; (2) Methods: a mixed-

methodsapproach of literature review and key informant interviews with a purposive sample of 

experts was used. Health system readiness was assessed using a previously published set of 

conditions. (3) Results: Canada has created some of the established conditions but more needs to be 

done to improve the state of readiness for genome-based medicine. Important gaps are the need for 

linked information systems and data integration; evaluative processes that are timely, and 

transparent; navigational tools for care providers; dedicated funding to facilitate rapid onboarding 

and supports test development and proficiency testing; and broader engagement with a broader set 

of innovation stakeholders. These findings highlight the known role of organizational context, social 

influence, and other factors that are known to affect the diffusion of innovation within health 

systems 

Keywords: diagnostic molecular pathology; genetic testing; diagnostic services; technology assess- 

ment; biomedical; genetic services; financial support; clinical governance; health technology; 
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1. Introduction 

The rapidly developing field of genomic medicine and genome-based testing has led to an 

increasing number of administrative decisions regarding the implementation of new testing. These 

include decisions about different technical platforms (e.g., single-gene,  multi-gene, whole-exome, 

and whole-genome sequencing and expression analysis); modalities (tissue, saliva, blood, 
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cerebrospinal fluid, or urine-based sampling); location (laboratory-based or delivered at point-of-

care); provenance (commercially available in vitro diagnostic tests and services versus in-

house/laboratory developed tests); and timing and sequencing of tests. All of these factors affect how 

patients and health systems may benefit (‘clinical utility’), including cost impacts and patient 

outcomes, and broader health system goals such as caregiver and patient experiences.[1] They will 

also influence how care is delivered. 

A significant challenge with integrating genome-based testing into the healthcare environment 

is the need for revisiting the role of traditional laboratory services and care pathways.[2,3] Testing is 

a complex intervention[4] and new tests require adequate infrastructure, operational, as well as 

broader healthcare conditions [5] in order to be fully prepared to deliver tests effectively, efficiently 

and without jeopardizing timeliness in patient care. In addition to achieving healthcare goals, 

genomic medicine also creates opportunities for scientific discovery and economic growth.[6] 

Already, some countries have created substantial investment in overhauling their genomic medicine 

services. The NHS England Genomic Medicine Service, for example, has been built on a commitment 

of consistent and equitable care, common national standards, a single national test directory, giving 

patients opportunities to participate in research, and building a genomic knowledge base to inform 

innovation. [7]   

Unlike UK’s centralized healthcare system, Canada’s provinces and territories are individually 

responsibility for genome-based testing. Within each province, capacity for advanced diagnostic 

testing is typically concentrated in larger specialized tertiary care centres which provide essential 

healthcare services but are owned and operated independently of government. As such, there is no 

“Canadian” genetic testing service. Each Canadian healthcare jurisdiction must individually ready 

itself for a future of genomic medicine.  

Their ability to do so will in turn vary by individual healthcare system organization and 

structure, resource availability, geography and other factors. While each region is making some 

progress toward a goal of readiness, little is known about overall progress in Canada, including a 

comprehensive understanding of barriers to Canada-wide readiness and potential solutions to 

remedy these. The purpose of this research is to generate a better understanding of Canada’s 

progress, to provide some insights to possible barriers and facilitators to readiness for other 

healthcare systems.   

2. Materials and Methods 

Five Canadian regions (Ontario, Quebec, British Columbia, Alberta, and Nova Scotia), 

representing almost 90% of Canada’s population were chosen for this report. The current state of each 

healthcare system was informed by a mixed-methods approach. A narrative literature review was 

conducted based on a purposive sample of commercially published and grey literature including 

health Ministry and healthcare system websites. In parallel, information was sought using a 

conventional content approach and based on semi-structured interviews (n = 39; 30–60 min) with key 

informants. The interviews were performed from an approach of qualitative description[8]; that is, a 

naturalistic inquiry where the interviews and resulting data present “a rich, straight description of 

an experience or event”[9]. All interviews were conducted by DH with a purposive sample of experts 

including regional representatives from the commercial life science sector [6 pharmaceutical (n = 20) 

and 2 diagnostic (n = 6) companies]; academia/research (n = 3); healthcare providers (n = 3); healthcare 

leadership/administrators (n = 6); and patients (n = 1). Informants were chosen based on differing 

expertise and geographic location with some (n = 4) having previously worked with the author. 

Interviews were conducted via a recorded video conference call with an audio recording feature 

and transcription capability. An interview guide (See Supplementary Materials, Appendix A) was 

developed and pilot tested, with all but 2 participants (1 healthcare provider and 1 researcher) 

approached agreeing to be interviewed. Participants were provided summary notes from transcripts 

for verification (member checking). Data, including all audio recordings, transcripts, and digital field 

notes, were stored on a password-protected drive. Automated transcriptions were checked against 

the audio recording and subsequently corrected. Interviewees were asked to provide their 
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perspectives from an organizational perspective without risk of personal injury; therefore, no ethics 

approval was obtained. 

Information obtained from the literature search and interviews was then compiled and 

compared against 11 of 12 conditions for health system readiness previously published [5]. One 

condition (data privacy) was not applied as it is addressed by overarching Federal legislation and not 

believed to differ across regions. The state of each condition for each jurisdiction was then judged to 

either ‘needs improvement’ (i.e., non-existent or nascent); ‘partially established’ (i.e., some 

components of the condition established); or ‘established’ (most to all components of the condition 

established).  

3. Results 

3.1. Canada 

Overall, Canada appears to be making progress but is only partially ready for a future of 

genomic medicine. Important gaps are the need for linked information systems and data integration 

(informatics); evaluative processes that adhere to health technology assessment (HTA) principles of 

timeliness transparency and engagement; navigational tools for care providers; dedicated funding to 

facilitate rapid onboarding or a funding formula that supports test development and proficiency 

testing; and broader engagement with a broader set of innovation stakeholders (e.g., patients, 

administrators, IT professionals, implementation and genome scientists, public and private sector 

innovators and others).  

The Canadian provinces in a better state of readiness for genomic medicine are Alberta, Quebec 

and British Columbia. This is largely in part to the earlier establishment of single, laboratory service 

organizations and programs that provide the necessary infrastructure for coordination and planning 

as well as necessary operational conditions.  

In Nova Scotia, a higher level of coordination and planning is achieved due to lower levels of 

service demand and the ability of the government to work directly with the individual teaching 

hospitals who provide province-wide testing. However, many of the operational and evaluative 

processes are informal, and not public facing. The opposite is true in Ontario, which is challenged 

with much higher levels of demand for service, a complex web of formal evaluative processes, and 

until recently, a highly decentralized health system. Ontario has established a program dedicated to 

genetic testing in 2021, much later than Alberta and Quebec.   
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Figure 1. State of readiness for genome-based testing in Canada. Light colour indicates some necessary 

conditions are partially established while darker colour indicates most to all conditions have been 

established. 

A further breakdown of the number of conditions is shown in Figure 2. Sections 3.11 to 3.15 

provide more detail and a complete assessment of each province can be found ina larger report in 

Supplementary Appendix B. 

 

Figure 2. Number of necessary conditions for health system readiness for genome-based medicine established 

by province. No fill indicates the condition does not exist or needs significant improvement. Lighter 

colour indicates conditions are partially established while the darkest colour indicates the condition 

is more established. 
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3.1.1. Alberta 

Alberta is Canada’s fourth largest province by size and by population (approx. 4.2 million). 

Responsibility for testing is provided by a single organization, Alberta Precision Laboratories (APL), 

which is a wholly-owned subsidiary of Alberta’s single health authority, Alberta Health Services 

(AHS)[10]. Highly specialized genetics/genomics testing is delivered as a provincial program within 

APL directly reporting to executive medical and operational leadership. Although the testing is 

operationalized at various locations the test menu and resulting is at a provincial level. Testing is also 

referred by APL to out-of-province providers for rarer conditions. 

Infrastructure 

The APL provides an oversight function for the implementation of new tests on behalf of the 

AHS, through established networks across care providers. Resource planning is 

conducted/coordinated by APL. Alberta has worked toward substantial integration of its electronic 

medical record systems across the province, creating a single integrated laboratory information 

system for testing. 

Operations 

The APL hosts a single-entry point for new testing. An intake form can be filled out by anyone 

(physicians, patients, innovators or the public)[11]. The review process results in recommendations 

and advice to AHS regarding funding. The test review process (including rapid Health Technology 

Prioritization Framework) , timelines and criteria used are under development, but not yet publicly 

available. The review process may also look at decommissioning of tests. APL works with the AHS 

to provide provincial coordination (e.g., for referral and sampling) for testing. A test directory 

including navigational and supportive information is publicly available although it does not provide 

information on all available testing (e.g., such as rare, genetic testing). 

Environment 

Alberta hosts a unique translational research program, called the Health Innovation Platform 

Partnerships, aimed at small to medium sized enterprises. This has, in turn, led to the development 

of the Alberta Diagnostic Ecosystem Platform for Translation (ADEPT) hosted at the University of 

Alberta[12], to allow innovators access to clinical samples and related data to test, validate and scale 

their technologies. Alberta does also fund both well-established and investigational genetic tests for 

some conditions. Funds can be released by AHS/APL for tests once an adoption decision is made, 

although tests with a large budgetary impact will require further consideration by the AHS. The 

funding formula for tests is not publicly available, but is made after examining the costs associated 

with testing. Analytic standards are developed by discipline councils that work with individual 

hospitals and laboratories who are given responsibility for testing through APL. Alberta uses its own 

province-wide accreditation and proficiency standards based on ISO 15189 standards. 

Alberta has many of the necessary conditions and is currently leading Canada in its state of 

readiness for genomic medicine. It requires a more transparent approach to create opportunities for 

innovation. 

 Established conditions – Alberta has established conditions related to resource planning, 

informatics, a single-entry point for innovation, a coordinated service model, integration of 

innovation and healthcare delivery, and regulation. 

 Partially established conditions – Alberta still requires broader engagement with innovation 

stakeholders; a more transparent evaluation function; improved tools for care navigation; a more 

comprehensive and transparent finance approach that considers associated costs of 

development, capital infrastructure, and human resources; and province-wide standards for 

education and training.   

 Conditions requiring significant improvement - none 
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3.1.2 British Columbia (BC) 

Canada’s second largest province by size and third largest by population (approx. 5 million) has 

leveraged its single health authority dedicated to highly specialized services (the Provincial Health 

Services Authority, PHSA) to coordinate the delivery of genetic testing. Highly specialized testing is 

delegated to larger teaching hospitals (Vancouver General Hospital; St. Paul’s Hospital; Royal 

Columbian Hospital; BC Children’s Hospital) depending on type of test or therapeutic program. 

Testing is also referred to out-of-province providers for rarer conditions. The BC Provincial 

Laboratory Medicine Services (PLMS, formerly the BC Agency for Pathology and Laboratory 

Medicine) is the Provincial Program under the PHSA which is responsible for the administration and 

provision of insured laboratory benefits to British Columbians. 

Infrastructure 

The PHSA/PLMS provides an oversight function for the implementation of new tests on behalf 

of the BC Ministry of Health. The PLMS has established networks on its own and through the PHSA 

needed to understand testing priorities and logistics of implementation. Resource planning is 

conducted/coordinated by the PLMS along with the PHSA. A unique challenge in BC is that 

individual regions and hospitals have separate governance structures and do not have a single, 

integrated laboratory information system. 

Operations 

A single-entry point for new testing is provided through the PLMS test review process. The 

process is open only to employees and/or authorized agent of a laboratory provider, a health 

authority, the BC’s Agency for Pathology and Laboratory Medicine or Ministry of Health and can 

have support from a co-applying physician. The review process results in recommendations and 

advice to the Ministry of Health regarding funding. While criteria for the test review process have 

been made available, the review process and rationale for test recommendations are not. Service 

coordination for testing is provided by the PLMS although regional coordination (e.g., for referral 

and sampling) is carried out by individual health authorities. There is currently no published test 

lists or protocols for care providers and navigation for access to testing is limited to private 

communication to specialist providers/centres and the use of healthcare navigators for some care 

programs. 

Environment 

BC has a strong translational research environment with BC Michael Smith Genome Science 

Centre (GSC) receiving funding for sequencers and acting as a research arm of PHSA through its 

accredited laboratory. BC does fund both well-established and investigational genetic tests for some 

conditions. Funds can be released for tests once an adoption decision is made; for companion 

diagnostics in cancer, funding is provided through the cancer drug budget. The funding formula for 

tests is based on traditional community-based testing and requires revision. Additional funding for 

more complex testing can be released at the Ministry’s discretion. There are no province-wide 

standards for education and training related to testing. Accreditation and proficiency is governed 

through a province-wide accreditation standard similar to College of American Pathologists (the 

Diagnostic Accreditation Program [DAP] ISO 15189) Analytic standards are developed by individual 

hospitals and laboratories who are given responsibility for testing through the PLMS. 

British Columbia is taking the necessary steps to advance its system readiness for genomic 

medicine. Some challenges relate to its decentralized health system structure (informatics, 

navigation, province-wide standards) while others may be more easily remedied. 

 Established conditions – British Columbia has established conditions related to resource 

planning and regulation. 

 Partially established conditions – British Columbia still requires broader engagement with 

innovation stakeholders, an open application process for innovation proposals, a more 
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coordinated service model, further integration of innovation and healthcare delivery, and a more 

comprehensive finance approach.  

 Conditions requiring significant improvement – British Columbia has yet to establish linked 

laboratory information systems, a transparent evaluation function, improved tools for care 

navigation, and province-wide standards for education and training.  

3.1.3  Ontario 

Ontario is the largest of Canada’s 13 provinces and territories by population (approx. 14.8 

million, with the vast majority of the province’s inhabitants located in its southernmost regions) and 

third-largest by size. Capacity for genetic testing largely resides in its hospitals with testing for 

hereditary disease largely occurring in Ontario’s two children’s hospitals. Some testing is 

commissioned to out-of-province providers as well. Somatic testing is conducted across 11 centres of 

varying sizes. 

Infrastructure 

Networks of genetic testing providers were originally established through the Regional Genetics 

Program, the Ontario Molecular Pathology Research Network, Tumour Site groups and other Clinical 

Programs, such as the Pathology & Laboratory Medicine Program (PLMP). Overarching coordination 

has now become the responsibility of the newly (2021) established Ontario Health Provincial Genetics 

Program (PGP) which may utilize these networks or create new ones. Resource planning for genetics 

is still conducted on a hospital- or regional level through regional bodies of Ontario Health as Ontario 

moves toward a more centralized model of care delivery. Working Groups were established in 2017 

to examine the health human resources required for clinical genetic services, and this, along with data 

and digital systems is now a focus of the newly established PGP. 

Operations 

There is no single-entry point for new testing. The current Ontario Health (Quality, OHQ) 

process allows manufacturers of commercial innovation and translational researchers to apply for 

assessment, however priorities for what ultimately gets assessed is assigned to OHQ[13]. Beyond 

this, proposals for new testing rely on practicing clinicians and other internal stakeholders (such as 

Pharmacy Services). Tests may be evaluated through several routes including the Program in 

Evidence-Based Care[14] / Tumor Site Groups, Ontario (Quality) / Ontario Genetics Advisory 

Committee, Ontario Public Drug Programs / The Ontario Steering Committee for Cancer Drugs 

(OSCCD), and Newborn Screening Ontario / The Newborn Screening Ontario Advisory Council 

(NSO-AC)[15]; each uses different evaluative frameworks. Coordination across laboratories is done 

through the PGP for hereditary and somatic testing. There is a defined test list for both hereditary 

and somatic testing; navigation is largely provided by genetic testing centres, specialty clinics or 

patient organizations and the PGP is planning to consolidate these navigational resources for patients 

and providers. 

Environment 

In May 2021, Ontario committed to implementing comprehensive cancer testing including 

genetic panels that include both established and investigational tests. There are also implementation 

pilot projects such as the Genome-wide Sequencing Ontario (GSO) aimed at providing genome-wide 

sequencing to 2000 Ontario families[16]. Ontario still largely relies on annual budget cycles and 

Ministry decisions to release funding for new tests. Accreditation and proficiency is based on the ISO 

15189 Medical laboratories standard. 

Ontario has only recently taken necessary steps to improve its state of readiness for genomic 

medicine. However, it currently lacks many of the necessary conditions to be prepared: 

 Established conditions – Ontario has not yet fully established any of the necessary conditions 

required for health system readiness. 
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 Partially established conditions – Ontario still requires broader engagement with innovation 

stakeholders, ongoing resource planning, a more coordinated service model, better integration 

of innovation with mainstream healthcare delivery, and province-wide analytic standards 

(regulation). 

 Conditions requiring improvement – Ontario has yet to establish linked laboratory information 

systems, create a single-entry point for innovation, a single, fit-for purpose evaluation function, 

tools for care navigation, province-wide standards for education and training and a more 

comprehensive finance approach. Some of these are currently planned for development. 

3.1.4. Nova Scotia  

While Nova Scotia has a population of less than 1 million (less than 3% of Canada’s population), 

it is the most populous province in Canada’s Atlantic region. Testing occurs within two major 

hospitals (Queen Elizabeth II Health Sciences Centre and IWK Health Centre) that deliver specialized 

care programs. Nova Scotia also uses out-of-province providers. Oversight for these programs is 

provided by the Nova Scotia Health Authority (NSHA) through its Pathology and Laboratory 

Medicine Program (PLMP). 

Infrastructure 

The small population size of Nova Scotia has likely negated the need for large-scale healthcare 

networks. Communities of practice are established within specialized care programs as well as the 

Pathology and Laboratory Medicine Program.  The oversight function for the implementation of 

new tests is the responsibility of the individual hospitals, who are in turn given a budget to deliver 

specialized programs of care. Analytic standards are developed by these individual hospitals as well 

as resource planning. A single, integrated laboratory information system for testing does not exist. 

Operations  

There is no single-entry point for new testing. Test review is done through a provincial advisory 

committee but the process, timelines and criteria used are not publicly available. A Laboratory Test 

Catalogue including navigational and supportive information is publicly available.   

Environment 

Nova Scotia provides access to both well-established and investigational genetic tests for some 

conditions. Funding mechanisms are hindered by reliance on hospital budgets and annual budget 

cycles. The funding formula for tests is not clear. There are no province-wide standards for education 

and training related to testing. Nova Scotia uses Canadian Counsel on Health Service Accreditation 

(CCHSA) province-wide accreditation standards based on ISO 15189 standards. Proficiency testing 

is voluntary . 

Nova Scotia state of readiness for genomic medicine is aided by its size and established teaching 

hospitals. However, many of its processes are unclear. Nova Scotia would benefit from further 

integration and engagement with the broader innovation community: 

 Established conditions – Nova Scotia has established conditions related to resource planning, a 

coordinated service model, and integration of innovation with mainstream healthcare delivery. 

 Partially established conditions – Nova Scotia still requires broader engagement with 

innovation stakeholders, an improved financing approach, and province-wide analytic 

standards (regulation). It has taken some steps to aid care navigation (i.e., test directory and 

ongoing communication to providers) but not all tests (e.g., oncology) are listed.  

 Conditions requiring improvement – Nova Scotia has yet to establish linked laboratory 

information systems, create a single-entry point for innovation, a single, fit-for purpose 

evaluation function, and standards for education and training. 
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3.1.4. Quebec 

Canada’s largest province by size and second largest by population (approx. 8.5 million) began 

reform on its system of laboratory governance in 2011. Molecular diagnostics including low- to 

medium-throughput sequencing is delivered across five “clusters” operating seven supra-regional 

laboratories (Capitale-Nationale [CHU de Québec – Université Laval]; Estrie [CHUS – Hôpital 

Fleurimont]; Montréal – CHUM [CHUM and Hôpital Maisonneuve-Rosemont]; Montréal – CUSM 

[CUSM and Hôpital général Juif]; Montréal – CHU Sainte-Justine [CHU Sainte-Justine]) as well as the 

Montreal Heart Institute (MHI). The Centre québécois de génomique clinique (CQGC) in 2018, 

physically situated at the Centre hospitalier universitaire Sainte-Justine (CHU Sainte-Justine), was 

established to conduct high-throughput (exome, transcriptome or whole-genome) sequencing. 

Testing is also referred to out-of-province providers for rarer conditions. The Direction de la 

Biovigilance et de la Biologie Médicale (DBBM) is the Ministry Program that has been tasked with 

coordinating the implementation of molecular diagnostic testing across all of these 

centres/clusters[17]. 

Infrastructure 

Under the DBBM, the Réseau Québécois de Diagnostic Moléculaire RQDM acts as the supra-

regional network and advisory function for the DBBM on behalf of the Quebec Ministry of Health. 

Resource planning for genetics is conducted by the seven centres/clusters (five regions, MHI and 

CQGC) and is coordinated by the DBBM. Further coordination across oncology centres (through the 

Quebec cancer program [PQC]) is now underway, given a recognized need for further coordination 

in cancer. A laboratory information system is being established across this network. 

Operations 

The DBBM acts as an entry point for new testing. The DBBM works with Institut national 

d’excellence en santé et en services sociaux (INESSS)[18] to provide advice to the Ministry of Health 

regarding funding. Only public laboratories can submit requests to DBBM for evaluation by INESSS. 

In the case of companion diagnostic tests, drug manufacturers must submit the diagnostic test 

evaluation request with the drug evaluation request. Tests are evaluated through a single evaluative 

framework and recommendations to the Ministry are made public, although there is limited 

engagement with stakeholders with this evaluation process. While there is a test formulary (the 

Répertoire québécois et système de mesure des procédures de biologie médicale), it may not always 

be clear how and where a test can be made available to patients. The RQDM is currently working on 

providing additional navigational support. 

Environment 

Quebec has continued with a policy of only funding medically necessary tests and will not 

pursue the reporting of investigational tests that are associated with unfunded targeted therapies. 

Translational research projects are conducted through the CQGC and Genome Quebec is asked to 

participate in the development and validation of standard operating procedures for high-throughput 

testing. Funds can be released by the Ministry once an adoption decision is made, and funding for 

test development, and additional human resource costs has more recently (2021) been provided. It is 

unclear whether the funding formula is value-based or amenable to reassessment. The DBBM/RQDM 

has committed to developing province-wide standards for education and training. Accreditation and 

proficiency are regulated through a province-wide accreditation standard (ISO 15189). There are no 

province-wide analytic standards. 

Quebec began taking necessary steps to reform its approach to genome-based testing over a 

decade ago. There are still opportunities to improve the optimal use of testing in Quebec: 

 Established conditions – Through the DBBM, Quebec has established conditions related to 

resource planning, a more robust finance approach and standards for analysis, accreditation and 
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proficiency (regulation). It also has an established evaluation function (with INESSS) and linked 

information systems. 

 Partially established conditions – Quebec still requires broader engagement with innovation 

stakeholders. While it has a single-entry point for innovation, it is closed to commercial 

innovators. It similarly lacks standards for education and training but these are being developed. 

While it has created a coordinated service model, there are still further opportuntiies to improve 

coordination and timing of testing. 

 Conditions requiring improvement – Quebec still does not fully integrate investigational 

testing into mainstream care. Awareness and navigational tools for care providers and patients 

is lacking; not all available tests are published on its test list (‘repertoire’). 

4. Discussion 

Overall, these findings suggest Canada has created some of the established conditions but more 

needs to be done to improve the state of readiness for genome-based medicine. The uneven 

development across provinces further highlights the challenges of federated (pluralistic) health 

systems. Canada’s provinces and territories are all individually responsible for healthcare delivery 

and harbor different governance and information structures. While many Canadian provinces are 

currently taking steps to improve the delivery of genetic services, there may be considerable hurdles 

to overcome for some. Creating conditions related to linked information systems and coordination of 

care may be more difficult in larger provinces and in those with more decentralized systems of care. 

For some provinces this will mean considerable time and investment to further develop necessary 

conditions for readiness. 

These findings also highlight the known role of organizational context, social influence, and 

other factors that are known to affect the diffusion of innovation within health systems.[19,20] Genetic 

testing is a heavily-context dependent (i.e., complex) intervention reliant on care pathways, referral 

patterns, organizational levels, education and training and other interacting components[4]. Health 

system change toward genomic medicine may be motivated by a number of different actors including 

an increasing number of specialists reliant on testing, laboratory leaders, and innovation programs. 

One interviewee speculated that the lack of motivation for some healthcare administrators might best 

be explained by small numbers. In the province of Ontario, for example, laboratory services 

represented only 4% of total healthcare expenditure in 2016; and genetic testing is only one 5% of 

these costs (i.e., 0.2% of all healthcare costs) [21]. 

While this may be true, our findings suggest those provinces at a higher state of readiness were 

the ones who made it a political priority to consolidate laboratory services into single service 

organizations at an earlier stage. These single service organizations can in turn foster many of the 

conditions required for readiness including : 1) creating communities of practice and regional 

networks; 2) systematic oversight and resource planning; 3) single points of entry for new testing 

proposals; 4) an evaluation function ; 5) coordination of service;  6) tools for awareness and care 

navigation; 7) standards for education and training; and 8) regulatory standards related to analysis. 

Some remaining conditions may be beyond the scope of a laboratory service (or any single health 

service) organization including informatics, how innovation is integrated into healthcare delivery, 

and approaches to financing.  

Our findings also shed a light on the emergence of health technology assessment (HTA) as a 

policy tool to address test decisions. While its use in each province is promising, HTA processes for 

testing in Canada are still generally lacking in key HTA principles [22,23] and good HTA 

practices[24]. This includes processes that are consistent, timely, transparent, and responsive to and 

engaged with stakeholders [23,25]. A more open and engaged approach to technology management 

may be foreign to laboratory leaders and Canadian health administrators who have, until now, 

managed laboratory technology using smaller internal processes. However, the interplay of societal 

prefereces reflected in genome-based testing, including the need for equitable healthcare and the 

potential for a large number of technology proposals and unmanageable expenditure growth 

necessitates a 21st century approach to HTA. 
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Our findings also shed some light on challenges with financing genetic testing services. 

Responsibility for genetic testing in Canada has largely fallen to hospital laboratories, that are in turn 

funded through provincial block funding arrangements and annual budget cycles, along with public 

and private research grants, and private fundraising. These annual funding envelopes give hospitals 

the ability to quickly adopt and deliver new technology when they are seen as medically necessary 

and affordable. However, when the human resource, capital and operational costs of genetic testing 

are seen as too costly, laboratory leaders must rely on additional provincial funding, which can be 

slower than the speed of innovation. To date, many provinces have used research funding, often from 

drug companies with targeted therapies requiring testing to make up for a shortfall in funding the 

development and delivery of tests. This can lead to substantive problems with governance and fiscal 

management where public sector actors are highly dependent on the private sector for the delivery 

of public services, and yet public actors remain accountable to the public at large. 

Adding to this challenge is a need to change the funding formula for genetic testing. Charges for 

community-based testing have traditionally been operationalized through test schedules and based 

on historical costs of labour consumables and caps to limit excessive expenditure. Current per-test 

price constrained to test type, approach and patient type also does not consider efficiencies that could 

be realized with changes in approach to testing type (e.g., multigene assay versus single gene 

approaches), approach (e.g., reflex testing or upfront testing versus ordered testing or sequential 

testing) or patient type (first line versus second line). Genetic tests are much more costly in terms of 

consumables and labour and require considerable upfront investment to implement, challenging 

these traditional per-test costing assumptions. While the funding formula for new tests was not 

publicized in most provinces, it appears among this survey of provinces, only Quebec has made 

changes to its financing approach to account for some of this shortfall.  

While these findings are accurate as of this publication, they should be considered a snapshot in 

time. Further to this, some healthcare system planning is kept confidential. While health system 

leaders were approached and welcome to comment on these findings, there may have been some 

aspects of care under development that could not be discussed or shared. Another limitation is that 

this report does not represent a survey of Canada as a whole. Informal discussion with administrators 

in smaller provinces (e.g, Newfoundland, Manitoba, Saskatchewan) suggested that there is a much 

greater reliance on out-of-province sourcing for testing in these areas, including referrals to other 

provinces or with commercial vendors in Canada, the US or Europe. 

Despite this, we believe the conditions previously developed are universal and could be applied 

to other healthcare systems to gauge system readiness. They may also be applicable to other advanced 

forms of testing that continue to emerge and may be used in parallel with genomic information (e.g., 

metabolomics, proteomics). Testing, while already commonplace in cancer, will become increasing 

prevalent in the diagnosis and treatment of rare disease, autoimmune disease, cardiology, psychiatry, 

ophthalmologic conditions, lung disease, infectious disease, neurology, and in the use of cell and 

gene therapies. Many of these represent considerable healthcare expenditure today. We found that 

some provinces in Canada have more developed genetic services focused on pediatric diagnosis and 

oncology but may not be prepared for these disease areas. In British Columbia, for example, funds 

can be released quickly for targeted treatments in cancer but this same funding arrangement does not 

exist for non-cancer medicines. 

5. Conclusions 

These findings suggest that Canada's major healthcare regions are moving toward a state of 

readiness for genomic medicine, although using different approaches and at different rates. They 

highlight the many challenges that health systems face when they are required to quickly respond to 

a disruptive technology. Even more so, these findings highlight the differences in access to care that 

Canadian may face when they are served by individual health regions with different priorities and 

healthcare structures. Even if change is desirable, health systems need to be designed to be responsive 

and resilient to be able to quickly shift priorities and be able to recognize and enable value 

innovation[26].  
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Appendix A: Interview guide 

Background 

I have been asked by a consortium of companies (Amgen Canada Inc., AstraZeneca Canada, Eli 

Lilly Inc., GlaxoSmithKline Inc. (GSK Canada), Janssen Inc./J&J, Pfizer Canada ULC., Thermo Fisher 

Scientific Inc., and Roche Canada) to investigate what the current and future state of readiness for 

advanced (genome-based) diagnostic testing in Canada is and might become. 

By advanced diagnostic testing we mean molecular testing (DNA testing such as sequencing, 

PCR and DNA microarray), cytogenetics (chromosome testing such as karyotyping and FISH) , and 

testing for metabolic products (protein testing through immunoassay or immunohistochemistry). 

This work is to help all involved in advanced diagnostic testing in Canada to identify what can 

be done to make sure that Canadian health systems are prepared for the future of testing. 

You have been identified as someone with expert knowledge in the area who could provide 

significant value to understanding the present and future of advanced diagnostic systems either 

nationally and internationally. As such, we would like to discuss the subject with you by phone for 

45 to 60 minutes in a semi-structured interview. 

This interview would cover your specific areas of expertise and the content developed through 

this interview would help inform the creation of a report that will be made available publicly. 

Your contribution to this report will be acknowledged as a key informant, but there will be no 

comments specifically attributed to you. Notes from the interview will be shared with you after the 

call to ensure accuracy and to identify any areas of clarification required 

 

Semi-structured interview guide 

The interview begins with the interviewer stating the purpose of the interview, the topics that 

he wants to explore and the depth of response expected1 

 

Purpose: 
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Interviewer: The purpose of today’s interview is two-fold: 

1. It will help identify current challenges with the uptake and routine delivery of advanced 

diagnostic testing 

2. To explore what conditions are necessary and desirable for creating robust systems of advanced 

diagnostic testing (either in your region or generally) 

 

Interviewer: I would like to cover a few topics today that will help answer the question 

concerning how advanced testing is being conducted today and what changes may be necessary to 

ensure its continued and effective delivery. 

In particular I would like to explore your views on what approaches to the introduction and 

evaluation of tests, their development and validation, and financing of tests are needed as well as 

human resource and infrastructure required. 

In each case, I will try to describe how much feedback is needed. However, I want to encourage 

you to speak freely in response to each question, even if you feel it doesn’t directly address the 

question. We will have [time] for discussion. 

 

Questions 

1. Do you feel the current testing services offered are sufficient to keep up with the current and 

future demand for advanced testing? 

2. What are the current challenges with the uptake and routine delivery of advanced diagnostic 

testing? 

 Do you have any cases that exemplify these challenges? 

 Do these challenges differ depending on whether testing is intended for diagnosis, therapeutic 

decisions, or hereditary testing? 

 

1. What do you feel needs to change in order to keep up with current/future demand and address 

these challenges? 

 Who are the key decision makers, organizers and administrators of advanced testing that are 

currently involved? 

 Who else needs to be involved? 

 Are there any proposed changes currently? 

 

1. Do you have any further thoughts on what needs to change to support a more nimble approach 

to the awareness, acceptance, and adoption of advanced testing? 

2. Permission to Use Name, Interviewee demographics 
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