
All editorial matter in CMAJ represents the opinions of the authors and not necessarily those of the Canadian Medical Association or its subsidiaries.

E1518	 CMAJ  |  November 14, 2023  |  Volume 195  |  Issue 44	 © 2023 CMA Impact Inc. or its licensors

Major depressive disorder (MDD) remains a leading cause of dis-
ability in Canada, and increasingly so, despite considerable 
advances in treatment options and the availability of antidepres-
sant medications.1 Only about 30% of people with MDD remit 
after taking first-line pharmacotherapy.2 For the considerable pro-
portion who do not, an often frustrating process (for both patient 
and provider) of medication trial and error ensues. Pharmaco
genomic testing can reduce the guesswork by guiding prescribers 
toward treatment that is optimally efficacious and tolerable. In 
related research, Ghanbarian and colleagues3 explored whether 
pharmacogenomic-guided treatment was associated with better 
clinical outcomes and represented good value for money using a 
rigorous, validated economic model that simulated a cohort of 
194 149 people with MDD and considered the cost-effectiveness of 
pharmacogenomic testing in the British Columbian health care 
system. They found that pharmacogenomic testing in patients 
with moderate-to-severe MDD could lead to total cost savings of 
$956 million and 74 023 quality-adjusted life years (QALY) gained 
over a 20-year time horizon. Although understanding the cost-
effectiveness of pharmacogenomic testing in MDD is useful, the 
contribution of the related research is potentially much more 
extensive. We discuss how the model used therein could contrib-
ute to advancing evidence-informed decision-making in Canadian 
health care more generally.

Identification of interventions that are both cost saving and 
improve clinical outcomes is rare.4 One visual presentation of 
cost-effectiveness analyses is the incremental cost-effectiveness 
plane (Figure 3 in the related research).3 This graph, divided into 
4 quadrants and centred at 0 for both incremental cost and 
QALYs, plots the incremental cost on the y-axis and incremental 
QALYs on the x-axis. Most interventions in health care fall into the 
upper-right quadrant, meaning they are both more effective and 
more costly than the standard alternative. The lower-right quad-
rant is nicknamed the “no-brainer” quadrant since the interven-
tions that map to that quadrant cost less and are more effective 
than current practice and, from a health care system perspective, 
their adoption should be an easy “yes.”4

Of course, cost-effectiveness is only 1 consideration feeding 
into evidence-informed decision-making in health care when 
resources are finite. Other considerations include whether an 
intervention is immediately life saving, the impact on quality of 
life, the number of people eligible for the intervention, the under-
lying baseline health of the treatment-eligible population, the 
likelihood of the treatment being successful and the impact of 
the intervention on equity.5,6 In reality, adoption of an interven-
tion that maps to the “no-brainer” quadrant on the incremental 
cost-effectiveness plane still requires an additional upfront 
investment. In the case of pharmacogenomic testing, that would 
be the $121 million to fund the infrastructure for the testing. For 
systems in which all funds are allocated, affordability and the 
opportunity cost associated with finding the immediate funding 
in a budget remain challenging.

The cost-effectiveness of pharmacogenomic testing will also 
depend on access to guideline-recommended treatment options. 
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Key points
•	 Related research finds that the use of pharmacogenomic testing 

to guide treatment for people with major depressive disorder 
(MDD) is both cost-saving and improves clinical outcomes, a 
rarity in health care.

•	 However, cost-effectiveness is only 1 consideration in evidence-
informed decision-making, with affordability of an upfront 
investment being a major challenge in systems where all funds 
are already allocated.

•	 Access to, and public funding for, treatment options for MDD 
varies across Canada, and evaluations of the cost-effectiveness 
of pharmacogenomic testing should take into account all 
available, guideline-recommended MDD treatment options, not 
only those that are locally available.

•	 The robust model developed in the related research represents 
valuable, necessary research infrastructure that should be used 
repeatedly to support evidence-informed decision-making in 
health care systems.
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Particularly within the context of mental health services, varia-
tion in publicly funded treatments across Canada is substantial.7 
For example, repetitive transcranial magnetic stimulation 
(rTMS), a guideline-recommended treatment option for patients 
for whom at least 1 antidepressant has failed,8 is not publicly 
funded in BC, yet is publicly funded in other jurisdictions in Can-
ada.9,10 Ghanbarian and colleagues did not consider rTMS within 
their economic model. To be more broadly relevant, pharma-
cogenomic testing would need to be assessed in relation to all 
other effective treatment options rather than only those that are 
available in a given jurisdiction.

However, the detailed model used by Ghanbarian and col-
leagues3 represents valuable, necessary research infrastructure. 
The model carefully simulates the disease progression of MDD by 
moving a cohort of people from diagnosis of MDD through treat-
ments, maintenance phases, recurrence and recovery on a weekly 
cycle; it is extensively validated, which means it can numerically 
demonstrate that it is working the way it should; and it was co-
developed with patients, which, while rare in economic models, is 
necessary for incorporating patient-important outcomes and 
decisions. With the example of this model, the cost-effectiveness 
of any kind of intervention for people with MDD could now be 
assessed rapidly. A decision-maker could have information on the 
cost-effectiveness of a novel or emerging therapeutic such as 
ketamine or collaborative care models for treating depression 
within primary care from a trusted source within weeks.11 

The investment of time, human resources and research fund-
ing into Ghanbarian and colleagues’ model has been immense.3 
Now that this Canadian research infrastructure has been created, 
it should be used, over and over again, to inform evidence-
informed, value-based decision-making.

References
  1.	 Lang JJ, Alam S, Cahill LE, et al. Global Burden of Disease Study trends for Can-

ada from 1990 to 2016. CMAJ 2018;190:E1296-304.
  2.	 Rush AJ, Warden D, Wisniewski SR, et al. STAR*D: revising conventional wis-

dom. CNS Drugs 2009;23:627-47.
  3.	 Ghanbarian S, Wong GWK, Bunka M, et al. Cost-effectiveness of pharmacogenomic-

guided treatment for major depression. CMAJ 2023;195:E1499-1508.

  4.	 Drummond M, Sculpher M, Torrance G, et al. Methods for the economic evaluation of 
health care programmes. 3rd ed. Oxford (UK): Oxford University Press Oxford; 2005.

  5.	 Dolan P, Cookson R. A qualitative study of the extent to which health gain mat-
ters when choosing between groups of patients. Health Policy 2000;51:19-30.

  6.	 Schwappach DL. Resource allocation, social values and the QALY: a review of 
the debate and empirical evidence. Health Expect 2002;5:210-22.

  7.	 Moroz N, Moroz I, D’Angelo MS. Mental health services in Canada: barriers and 
cost-effective solutions to increase access. Healthc Manage Forum 2020;33:282-7.

  8.	 Kennedy SH, Lam RW, McIntyre RS, et al. Canadian Network for Mood and Anx-
iety Treatments (CANMAT) 2016 clinical guidelines for the management of 
adults with major depressive disorder: section 3. pharmacological treatments. 
Can J Psychiatry 2016;61:540-60.

  9.	 Lam RW, Kennedy SH, Grigoriadis S, et al. Canadian Network for Mood and 
Anxiety Treatments (CANMAT) clinical guidelines for the management of major 
depressive disorder in adults. III. Pharmacotherapy. J Affect Disord 
2009;117(Suppl 1):S26-43.

10.	 Ontario Health. Repetitive transcranial magnetic stimulation for people with 
treatment-resistant depression: a health technology assessment. Ont Health 
Technol Assess Ser 2021;21:1-232.

11.	 Gilbody S, Whitty P, Grimshaw J, et al. Educational and organizational inter-
ventions to improve the management of depression in primary care. JAMA 
2003;289:3145-51.

Competing interests: None declared.

This article was solicited and has not been peer reviewed.

Affiliations: Department of Community Health Sciences and the 
O’Brien Institute for Public Health (Clement) and of Psychiatry, 
Hotchkiss Brain Institute and the Mathison Centre for Mental Health 
Research and Education (Kirkham), Cumming School of Medicine, 
University of Calgary, Calgary, Alta.

Contributors: Both authors contributed to the conception and 
design of the work, drafted the manuscript, revised it critically for 
important intellectual content, gave final approval of the version 
to be published and agreed to be accountable for all aspects of 
the work.

Content licence: This is an Open Access article distributed in 
accordance with the terms of the Creative Commons Attribution (CC 
BY-NC-ND 4.0) licence, which permits use, distribution and repro-
duction in any medium, provided that the original publication is 
properly cited, the use is noncommercial (i.e., research or educa-
tional use), and no modifications or adaptations are made. See: 
https://creativecommons.org/licenses/by-nc-nd/4.0/

 Correspondence to: Fiona Clement, fclement@ucalgary.ca


