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Workshop description
This workshop will focus on best practice in identifying, quantifying and synthesizing uncertainty in the
evidence base for the value of precision medicine technologies, a topic that emerged as a priority issue in an
earlier Precision Medicine Policy Network workshop sponsored by the Network’s Theme 2: Health Evaluation
and HTA. This 2017 Theme 2 workshop brings health economics and statistical experts from the United
Kingdom and Canada together with clinicians and policy makers to share best practice, identify remaining
challenges, and explore opportunities for future collaborations.
Spread over 1.5 days, workshop participants will consider the issues around uncertainty in the evidence for
laboratory, therapeutics, patient and public values, and clinical implementation of precision medicine
technologies. Each session consists of a presentation from a methodologist, followed by response from both
clinical and decision maker/HTA perspectives (8-10 minutes each),and a facilitated discussion involving all
workshop participants.
Workshop sessions will address the following questions:
1. How should the evaluation of precision medicine technologies characterize uncertainty in the test and
therapeutics evidence base to support the efficient development and adoption of precision medicine
technologies?
2. What are the implications of both uncertainty and heterogeneity in stakeholder preferences for the
appropriate adoption of precision medicine technologies?
3. What are the institutional and individual stakeholder barriers to successful implementation of precision
medicine technologies and can economics contribute to their resolution?
The workshop will be held under ‘Chatham House Rules’ to encourage a full and frank exchange of views
amongst participants. The final session of the workshop will focus on identifying research priorities and next
steps to address the identified priorities.
Workshop Outputs
With your permission, we will take detailed notes from each session and summarize into a workshop proceedings
manuscript, which will be submitted for journal publication. No statements will be attributed to individuals
without their express consent.
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Workshop location: Senate Room, 7th Floor
Oct 12, 2017
8:15 – 9:00
9:00-9:15

Breakfast
Welcome and Introduction, Chris McCabe

9:15-9:35

SESSION 1: Uncertainty in Precision Medicine: An Overview
Chair
Mike Paulden
Speaker
Chris McCabe
Scene Setting: Uncertainty in the Evidence Base
Speaker
Judy Wright
Response

9:35-10:45

10:45-11:00
11:00-12:30

Refreshment Break
SESSION 2: Uncertainty in the Lab
Chair
Mohsen Sadatsafavi
Speaker
Alison Smith

Response

Stuart Wright (HTA)
Michael Mengel (Clinician)

Joanne Kim (HTA)
Shantanu Banerji (Clinician)

12:30-13:30
13:30-15:00

Lunch
SESSION 3: Uncertainty in Precision Medicine: Research & Development
Chair
Don Juzwishin
Response Andrea Benedetti (DTA)
Speaker
Bethany Shinkins
Michael Messenger (Clinician)

15:00-15:15
15:15-16:45

Refreshment Break
SESSION 4: Uncertainty in Preferences for Precision Medicine
Chair
Tammy Clifford
Response
Speaker
Dean Regier

18:15

Fiona Clement (HTA)
Wendy Ungar (ethics/social)

Workshop Dinner
Saltlik (101, 8 Avenue Southwest, Calgary, AB T2P 1B4)
Reception at 18:15
Dinner at 18:45

Oct 13, 2017
8:30-9:00
9:00-10:30

Breakfast
SESSION 5: Uncertainty in Implementation
Chair
Stuart Wright
Speaker
Mike Paulden

Response

Karen Lee (HTA)
Judith Hugh (Clinician)

10:30-10:45
10:45-12:15

Refreshment Break
SESSION 6: Reflections and Recommendations for Future Research (ID research priorities)
Chair &
Chris McCabe
Response
Tammy Clifford
Speaker
François Rousseau

12:00

Boxed Lunch, for take-away, available
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Workshop Participants (alphabetically by last name)
Shantanu Banerji
Dr. Banerji completed his medical training in Internal Medicine and Medical Oncology at the University of Manitoba. He
then pursued a research fellowship training in Cancer Genomics at the Dana-Farber Cancer Institute and Broad Institute
of MIT and Harvard. Dr. Banerji’s fellowship required the use of high-throughput functional profiling and next-generation
sequencing technology to identify structural gene abnormalities and the consequences of these mutations on cancer cell
growth. He is currently a clinician-scientist with a practice focused on lung cancer and sarcoma. His laboratory at the
Research Institute of Oncology and Hematology is focused on understanding prognostic and predictive biomarkers specific to the
treatment cancer. He is also the Director of Genomics at CancerCare Manitoba, responsible for coordinating companion diagnostics for
cancer therapy in conjunction with Diagnostic Services Manitoba.
Andrea Benedetti
Dr. Benedetti is a CIHR-funded biostatistician, and an author on more than 100 peer reviewed publications. Dr. Benedetti
is interested in statistical challenges related to individual patient data meta-analysis. She is the lead statistician for the
Collaborative Group for Meta Analysis of Individual Patient Data in Multiple Drug Resistant Tuberculosis (MDR-TB). This
group has collected data from across the globe and used it to provide evidence based information on best treatment
practices in MDR-TB. Dr. Benedetti is also a principal investigator on the DEPRESSD project. Founded by Dr. Brett Thombs,
the DEPRESSD group is using IPD-MA to evaluate commonly used depression screening tools (such as the HPHQ, HADS and EDPS), and to
generate individual risk scores for depression which incorporate subject level risk factors as well as screening test scores. Dr. Benedetti is
supported by a Chercheur Boursier award from the FRQS.
Anna Cameron
I started my post-graduate career at the University of Winnipeg, where I obtained a BSc Honours in biology. In 2009, I
completed a Doctorate in Medicine at the University of Ottawa. I returned to Winnipeg, to pursue a residency in
Obstetrics and Gynecology at the University of Manitoba. After completing my residency, I was accepted at the University
of Calgary to continue my clinical training with a Gynecologic Oncology fellowship. Concurrently with the fellowship, I
returned to academic life and completed a Master in Epidemiology at the Harvard T.H. Chan School of Public Health. Both
the fellowship and the Master were completed in the spring of 2017. I am currently a Gynecologic Oncologist at the Tom
Baker Cancer Center at the University of Calgary and I have started a post-doctoral fellowship through the Department of Community
Health Sciences at the University of Calgary.
Fiona Clement
Dr. Clement has extensive training in Health Services Research, Health Economics and Health Policy. She is the Director
of the Health Technology Assessment Unit within the O’Brien Institute of Public Health; a policy responsive research unit
that completes evidence synthesis of all kinds in response to decision-makers’ needs. Her research interests include drug
and non-drug technology reimbursement and cost containment policy and evidence in decision-making and health policy
development. In 2014, she was selected as the Canadian Harkness fellow; a unique opportunity awarded to 12
professionals internationally each year to spend a year in the US studying healthcare policy. She also received the Maurice
McGregor Award for outstanding leadership and excellence in HTA in Canada. She is the first from Alberta to be awarded either of these
awards. As a result, in 2015, she was named one of Calgary’s Top 40 under 40 for her work to in health policy.
Tammy Clifford
Dr. Tammy Clifford is CADTH’s Chief Scientist and Vice President, Evidence Standards. Over the past dozen years, she has
held a number of senior leadership roles at CADTH. She is actively engaged in many national and international HTA
activities, including serving as a deputy editor with the International Journal of Technology Assessment in Health Care,
and as the co-chair of the International Scientific Programme Committee for HTAi2018, which will be held in Vancouver
in June 2018. Tammy holds a PhD in Epidemiology & Biostatistics, and is on faculty with the University of Ottawa’s School
of Epidemiology and Public Health.
Sarah Costa
Sarah is a health economist with The Canadian Centre for Applied Research in Cancer Control (ARCC) and the British
Columbia Cancer Agency. Her work focuses on cost-effectiveness analyses using secondary analysis of administrative
datasets. She is currently working on a multi-year research project investigating the feasibility of personalized approaches
to treating the lymphoid cancers. Sarah holds an MSc from the University of Toronto’s Institute of Health Policy,
Management and Evaluation (iHPME), conducting her thesis research with Dr. Jeffrey Hoch. Prior to joining ARCC, Sarah worked in policy
advisor and program coordinator positions with the Ontario Ministry of Health and Long-Term Care and Cancer Care Ontario.
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Michèle de Guise
Michèle de Guise has been the Director of health services and technology evaluation for the Institut national d’excellence
en santé et services sociaux (INESSS) since July 2015. She graduated from the Université de Montréal as a cardiologist and
then continued training as a fellow in cardiac rehabilitation, echocardiography and mechanical circulatory support and
heart transplantation successively in Montreal, London, Philadelphia and at the Cleveland Clinic. As a clinician, she
proposed and implemented a heart failure clinic and rehabilitation program for high risk patients at the Centre hospitalier de l’Université
de Montréal (CHUM). After completing a Masters’ degree in Management at McGill University (International Master in Health Leadership),
she held the following consecutive positions at the CHUM: Director of Health Promotion, Director of Quality, Health Promotion and Patient
Experience and finally Assistant Chief Medical Officer for Quality and Practice Improvement.
Judith Hugh
Judith Hugh is an Anatomical Pathologist who is the provincial co-lead of the Breast Pathology Special Interest Group, the
Lilian McCullough Endowed Chair in Breast Cancer Research and Divisional Director of Anatomic Pathology at the
University of Alberta Hospital in Edmonton. She has been working with Breast Biomarkers for over 25 years and recently
spear-headed the move to replace Oncotype Dx with Prosigna as the Breast Molecular test of choice in Alberta.
Don Juzwishin
Don is the Director of Health Technology Assessment and Innovation at Alberta Health Services. Don leads a team to
situate AHS at the forefront in the use of evidence to inform health care decisions and policy with a particular emphasis
on innovating and transforming the Alberta healthcare system to achieve improved patient outcomes. Don and is an
adjunct associate professor at the Universities of Alberta, Calgary and Victoria. He has over one hundred publications to
his credit and speaks extensively on contemporary issues in health care transformation. He is a member of the Alberta
Advisory Committee on Health Technologies that assists the government in the review of health technologies and
services. Dr. Juzwishin was CEO of the Health Council of Canada reporting on the progress of health care reform in Canada. Before this,
he was the Director of HTA at the Alberta Heritage Foundation for Medical Research where he led a team of researchers responding to
HTA requests from government, health authorities and provider organizations. Don serves on the CCHL Ethics Council and on the Editorial
Board of Canadian Healthcare Management. Don has extensive experience in leadership with health authorities as well as government,
private sector, and universities.
Joanne Kim
Joanne Kim is currently a Clinical Research Officer at the Canadian Agency for Drugs and Technologies in Health (CADTH).
Before joining CADTH, Joanne advised Health Canada and Genome Canada on personalized medicine and worked at the
Ontario Ministry of Health and Long-Term Care, supporting the Genetic Testing Advisory Committee and leading an
initiative to modernize community laboratory services. She received her Ph.D. in health services research and health
economics from the Institute of Health Policy, Management and Evaluation and her B.Sc. Hon. and M.Sc. in genetics and
neurodevelopment from the Department of Molecular Genetics at the University of Toronto. Her interests lie in the intersection of
science, technology, and policy.
Karen Lee
Karen Lee is the Director of Health Economics at CADTH and an adjunct professor at the University of Ottawa’s School of
Epidemiology and Public Health. She has worked with CADTH for over 10 years. In her current capacity, she leads a team
of health economists who conduct and critically appraise economic evaluations, as well as promote the best practices for
conducting economic evaluations through the development of documents such as CADTH’s Guidelines for Economic
Evaluation of Health Technologies: Canada and Guidance Document for the Costing of Health Care Resources in the
Canadian Setting. Her work has focused on the evaluation of pharmaceuticals through the development and assessment
of dynamic epidemiologic models.
Reza Mahjoub
I have a PhD in Management Science. I have done extensive research with published papers in analysing the dynamics of
pharmaceutical pay-for-performance risk-sharing agreements. Currently, I am working on a value-based reimbursement
modeling for rare diseases with a special focus on the Ocular Gene Therapy. This research is performed in liaison with the
Ophthalmology Department at the University of Alberta and the School of Health Sciences at Simon Fraser University.
My next on-going research work is focused on developing a framework for evaluating the cost-effectiveness of precision
medicine interdependent technologies. Specifically, in this framework the results from a number of phenotypic or genetic tests (such as
pharmacogenomics) are used in estimating the parameters associated with the response of a patient to a therapeutic product. One
objective of this research is to investigate the optimal cut-offs for the respective parameters that maximize the value obtained from the
treatment.
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Christopher McCabe
Professor Christopher McCabe is a health economist and Principal Investigator on the Genome Canada funded Precision
Medicine Policy Network, as well as PACEOMICS, His primary research interest is in the development of efficient research
and development processes for biotherapies and devices in the context of value based reimbursement market access
hurdles. He has over 150 hundred peer reviewed publications. Dr. McCabe currently holds a Capital Health Endowed
Research Chair at the University of Alberta, having previously held Chairs at the Universities of Leeds, Warwick and
Sheffield. He continues to hold a Visiting Chair at the University of Leeds. He has acted as a consultant for public and
private sector organizations in Europe, North America and Australia; most notably with NICE in the United Kingdom, with whom he had
various roles between 2003 and 2011. On July 1st, 2017, Dr. McCabe will take the role of Executive Director and Chief Executive Officer
of the Alberta-based Institute of Health Economics.
Michael Mengel
Dr Mengel is Chair of the Department for Laboratory Medicine and Pathology at the University of Alberta, Edmonton,
Canada. He is an Anatomical Pathologist sub-specialized in Transplantation and Renal Pathology at the Division of
Anatomical Pathology, University of Alberta Hospital. Outside his faculty Dr. Mengel is engaged in various international
sub-specialty societies related to nephropathology and organ transplantation: past Chair Transplant Diagnostics
Community of Practice in the American Society of Transplantation; Board member International Banff Foundation for
Allograft Pathology; Board member Canadian Society of Transplantation; Board member of the International Renal
Pathology Society. He studied medicine at the Semmelweiss University in Budapest, Hungary before going on to specialise in pathology
and further in transplantation pathology and nephropathology. Before moving to Edmonton he was head of the transplant pathology
service at the Hannover Medical School, Germany. Dr. Mengel has published widely in the field of organ transplantation and his current
work is focused on applying molecular techniques to biopsy specimens, with the aim to increase diagnostic precision in organ
transplantation
Michael Messenger
Michael is Head of the new Leeds Centre for Personalised Medicine and Health, matching population health and care
needs with excellent science and innovation. He is also the Deputy Director of the National Institute for Health Research
Diagnostic Evidence Co-Operative Leeds (NIHR DEC), an industry facing collaboration aimed at catalysing evaluations of
commercial tests and providing evidence for NHS adoption. He is a co-Investigator on over £12m of commercial and noncommercial research activity with over 15 diagnostic companies. As a standing member of the Diagnostics Advisory
Committee, Michael provides advice to NICE on the formulation of guidance on diagnostic technologies and any other
matter related to the evaluation of diagnostic technologies.
Sohail Mulla
I am a Scientific Advisor at CADTH, where I provide methodological support to researchers conducting health technology
assessments of pharmaceutical drugs and medical devices to inform health policy and clinical practice in Canada.
Particularly relevant to this workshop, I helped develop the CADTH process for the assessment of drugs with companion
diagnostics through the Common Drug Review and pan-Canadian Oncology Drug Review programs. I am also an Assistant
Professor (Part-time) in the Department of Health Research Methods, Evidence, and Impact at McMaster University, from
where I received a PhD in Health Research Methodology.
Mike Paulden
Mike Paulden, PhD, is an Assistant Professor at the School of Public Health, University of Alberta. He holds an MA in
Economics from the University of Cambridge, an MSc in Health Economics from the University of York, and a PhD in
Medicine from the University of Alberta. Mike's research interests are in the economic evaluation of health care
technologies. He has contributed to models evaluating the cost-effectiveness of a variety of health technologies and
interventions, including screening for post-natal depression, neuromise inhibitors for the treatment of influenza, and gene expression
profiling for guiding chemotherapy in early breast cancer. Mike’s theoretical work focuses on the incorporation of social values into
economic evaluations, including research into perspectives on social choice, cost-effectiveness thresholds, and social rates of time
preference for health. This work has addressed a long-running dispute over the use of differential discounting and has challenged current
methodological practice in the UK and elsewhere.
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Dean Regier
Dr. Regier is a Scientist at the BC Cancer Agency and an Assistant Professor, School of Population and Public Health,
University of British Columbia. His background is in economics, with specific training and expertise in health economics,
stated preference choice analysis (including discrete choice experiment methodology and standard gamble),
econometrics and Bayesian analysis, behavioral economics, cancer control epidemiology, economic evaluation, and
priority setting. His program of research focuses the application of stated preference discrete choice experiments to health technologies
and health promotion, microeconometric analysis of limited dependent data, and probabilistic cost effectiveness analysis. I am
particularly interested in applying preference-based techniques and value based frameworks to estimate the personal utility and netbenefit of genetic testing as it pertains to the ‘value of knowing’ i.e. how genes may play a role in our personal life and how patients
trade between benefits and risks when making a treatment decision.
François Rousseau
Dr. François Rousseau is a medical biochemist subspecialized in molecular genetics. He is a Professor in the Department
of Molecular Biology, Medical Biochemistry and Pathology at the Faculty of Medicine, Université Laval. He leads a clinical
research team at the Unité de recherche en génétique humaine et moléculaire, Centre de recherche du CHU de Québec
– Hôpital Saint-François d’Assise. He also heads the Department of Medical Biology of the Québec University Hospital
Centre. Dr. Rousseau holds a FRQS/MSSS Chair in Health Technology Assessment and Evidence Based Laboratory
Medicine. He is a member of the Scientific Advisory Board of the Canadian Cochrane Network, and the designated principal investigator
of the CIHR-funded Canadian APOGEE-Net/CanGeneTest research consortium on health services research in genetics that focuses on
transferring clinically useful and cost-effective genetic innovations to the health care system. Dr Rousseau is a Fellow of the Royal College
of Physicians and Surgeons of Canada in medical biochemistry and has published articles in many prestigious journals.
Mohsen Sadatsafavi
Mohsen is an academic health economist and epidemiologist in Faculties of Pharmaceutical Sciences and Medicine,
University of British Columbia (UBC). He has a MD degree, a MHSc degree in epidemiology, and a PhD in outcomes
research. Mohsen’s program of research, Respiratory Evaluation Sciences Program, focuses on outcomes research in
chronic lung diseases. The vision of his program of research is improving patient outcomes and efficiency of health care
delivery in Canada through enabling evidence-informed decision making at all levels of care. For his work he has received
Canadian Institutes of Health Research New Investigator Award as well as Michael Smith Foundation for Health Research
Scholar Award. Mohsen is the leader of the health economics platform of the Canadian Respiratory Research Network.
Bethany Shinkins
Beth is a health economist and statistician at the Academic Unit of Health Economics, University of Leeds. She leads the
Test Evaluation Group, a multi-disciplinary team that specialises in the evaluation of medical tests. She is the methodology
lead for the NIHR Leeds Diagnostics Evidence Cooperative and the NIHR Health Technology Co-operative in Colorectal
Therapies. She is also an honorary research fellow at the Centre for Evidence Based Medicine, University of Oxford, where
she continues to teach on the topic of test evaluation. She has a particular interest in the early diagnosis of cancer and
precision medicine.
Nancy Sikich
Nancy Sikich is the Director of Health Technology Assessment at Health Quality Ontario, Toronto. She has been involved
in Health Technology Assessment for more than 10 years with a focus on the evaluation of clinical effectiveness, the
quality of evidence, and the process for making recommendations. Nancy holds a Masters in Health Research
Methodology and Bachelor of Science in Nursing both from McMaster University.
Alison Smith
Alison is a health economist with the Academic Unit of Health Economics (AUHE) at the University of Leeds, UK. She
specialises in the economic evaluation of in-vitro diagnostics, specifically focusing the use of economic decision modelling
to determine test cost-effectiveness and inform future research priorities. She works closely with the NIHR Diagnostic
Evidence Cooperative (DEC) to improve the process of test evaluation and adoption within the UK National Health Service
(NHS). She is currently completing a doctoral fellowship looking at the role of test measurement uncertainty within health
technology assessments. In this project Alison will explore how uncertainties in test measurement caused by pre-analytical, analytical (i.e.
laboratory) and biological variation can be captured within test evaluations, and utilised to inform laboratory performance goals.
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Wendy Ungar
Wendy Ungar is a Senior Scientist in Child Health Evaluative Sciences at The Hospital for Sick Children Research Institute,
Professor in the Institute of Health Policy, Management and Evaluation, University of Toronto and Adjunct Scientist at
the Institute for Clinical Evaluative Sciences. As Director of TASK (Technology Assessment at Sick Kids), Dr. Ungar leads a
program of research applying health economic methods to child health with a current focus on genomics and
neurodevelopmental disorders. Dr. Ungar was the University of Toronto Program Director for the International Masters
in Health Technology Assessment & Management and is the current co-lead for the MSc/PhD program in HTA. In 2017
Dr. Ungar was appointed Chair of the newly formed Ontario Genetic Testing Advisory Committee with a mandate to make funding
recommendations on emerging genetic testing technologies for Ontario. In 2010, Dr. Ungar’s book Economic Evaluation in Child Health
was published by Oxford University Press.
Judy Wright
Judy is a qualified librarian who has supported systematic reviews and evidence synthesis for 15 years. She leads the
team of information specialists within the Academic Unit of Health Economics at the University of Leeds, UK. The team
identifies evidence for economic evaluations, economic models, diagnostic accuracy reviews, systematic reviews, realist
reviews and other evidence syntheses. Judy is co-author on published economic evaluations and reviews, and authored
the ‘Finding evidence’ chapter in the textbook ‘Edlin R et al. Cost Effectiveness Modelling for Health Technology
Assessment A Practical Course.: Adis; 2015’. Judy teaches literature searching and reference management skills on postgraduate
dissertation modules and systematic review courses. Judy has an MSc Information Management (University of Sheffield, UK) and has
previously worked for the Cochrane Schizophrenia Group, Qinetic, British Steel and Guy’s & St Thomas’ Medical and Dental Schools.
Stuart Wright
Stuart Wright is a PhD student in health economics at the University of Manchester, having previously worked as a
research associate with the group for three years. His PhD seeks to understand how health system capacity constraints
can be accounted for in economic evaluations of stratified medicines, using case studies from non-small cell lung cancer.
Such capacity constraints prevent some patients who could benefit from stratified medicines from receiving potentially
life improving and extending treatments. In addition to the equity concerns this raises, if the costs and outcomes of a stratified medicine
depend on the number of patients treated, it is possible that such interventions are being provided in a way which is not cost-effective.
Economic evidence accounting for these constraints may help decision makers to not only judge whether stratified medicines are costeffective but also how to implement such interventions in an optimal way.
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