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Drug costs are the fastest growing major expenditure 
in the Canadian health care system.1,2 They account 
for 15.7% of all public health care spending, grow 

by 4.2% annually and outpace both hospital and physician 
expenditures.2 Initially, the high rates of increasing drug 
costs were thought to have subsided with the genericization 
of previous “blockbuster” drugs;3 however the return to 
growth in drug spending between 2013 to 20181 is concern-
ing for public drug programs across the country.

The recent increased spending on drugs is likely associated 
with both an increase in overall drug use as well as approval of 
a growing number of high-cost new therapies.4 These 2  fac-
tors can lead to a high level of clustering among beneficiaries 
of public drug programs, in which a small number of benefi-
ciaries account for a high proportion of total spending. 
Although previous work has shown a high rate of clustering in 
total health care and drug expenditures across Canada, char-
acteristics of these beneficiaries for drug spending nationally 
are unknown.1 In addition, how the characteristics vary by the 

differing provincial public drug program structures is 
unknown.5 A 2018 Canadian Institute for Health Information 
report indicated that beneficiaries across Canada with more 
than $10 000 spent annually on drugs represented only 2% of 
all beneficiaries yet accounted for one-third of overall spend-
ing, with the latter proportion expected to grow.1

In light of the ongoing discourse for a national pharmacare 
strategy, a better understanding of high–drug-cost beneficia-
ries across Canada is important to inform current planning. 
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Background: Drugs are the fastest growing cost in the Canadian health care system, owing to the increasing number of high-cost 
drugs. The objective of this study was to examine the characteristics of high−drug-cost beneficiaries of public drug plans across Can-
ada relative to other beneficiaries.

Methods: We conducted a cross-sectional study among public drug plan beneficiaries residing in all provinces except Quebec. 
We used the Canadian Institute for Health Information’s National Prescription Drug Utilization Information System to identify all 
drugs dispensed to beneficiaries of public drug programs in 2016/17. We stratified the cohort into 2 groups: high−drug-cost bene-
ficiaries (top 5% of beneficiaries based on annual costs) and other beneficiaries (remaining 95%). For each group, we reported 
total drug costs, prevalence of high-cost claims (> $1000), median number of drugs, proportion of beneficiaries aged 65 or more, 
the 10 most costly reimbursed medications and the 10 medications most commonly reimbursed. We reported estimates overall 
and by province.

Results: High−drug-cost beneficiaries accounted for nearly half (46.5%) of annual spending, with an average annual spend of 
$14 610 per beneficiary, compared to $1570 among other beneficiaries. The median number of drugs dispensed was higher among 
high−drug-cost beneficiaries than among other beneficiaries (13 [interquartile range (IQR) 7–19] v. 8 [IQR 4–13]), and a much larger 
proportion of high−drug-cost beneficiaries than other beneficiaries received at least 1 high-cost claim (40.9% v. 0.6%). Long-term 
medications were the most commonly used medications for both groups, whereas biologics and antivirals were the most costly 
medications for high−drug-cost beneficiaries.

Interpretation: High−drug-cost beneficiaries were characterized by the use of expensive medications and polypharmacy relative to 
other beneficiaries. Interventions and policies to help reduce spending need to consider both of these factors.

Abstract

Research



E298	 CMAJ OPEN, 8(2)	

OPEN
Research

The objective of this study was to examine the characteristics 
of high–drug-cost beneficiaries across Canada relative to 
other beneficiaries.

Methods

Design, data source and population
We conducted a cross-sectional study among active beneficia-
ries of public drug plans residing in 9 provinces across Canada 
(all except Quebec), defined as people who had at least 1 pre-
scription reimbursed by a provincial public drug program 
between Apr. 1, 2016, and Mar. 31, 2017. We used the Cana-
dian Institute for Health Information’s National Prescription 
Drug Utilization Information System to identify all drugs dis-
pensed to beneficiaries of public drug plans over the study 
period.6 In general, all public drug programs have coverage for 
all people receiving social assistance and those aged 65 years 
or more. Programs differ in their coverage for catastrophic 
drug programs, ranging from 3% to 12% of annual income.7 
Catastrophic drug programs are defined as reimbursement 
plans that support people whose out-of-pocket spending on 
medications places potential financial stress on them. In addi-
tion, 2 provinces (Alberta and New Brunswick) offer the 
option for purchase of public coverage.

The National Prescription Drug Utilization Information 
System captures all publicly funded drugs dispensed in the 
community, except for medications dispensed in an inpatient 
hospital setting. We excluded all claims for services that are 
reimbursed by the government for all Canadians (regardless 
of eligibility for public drug programs), which include vacci-
nations and professional pharmacy services. We also excluded 
all cancer treatments in our primary analysis to allow for com-
parability across Canada, since cancer treatments may be 
reimbursed differently between provinces.

Statistical analysis
We identified the total number of active beneficiaries of pub-
lic drug programs and their associated annual cost to the pro-
gram in each of the 9 included provinces. We created an over-
all estimate by combining data from all 9  provinces. We 
stratified the cohort into 2 groups: high–drug-cost beneficia-
ries (top 5% of beneficiaries based on annual costs) and other 
beneficiaries (remaining 95%). In a secondary analysis, we 
explored a third group, beneficiaries with very high drug costs 
(defined as the top 1% of beneficiaries based on annual costs). 
These cut-offs are commonly used to report cost distribution 
for high-cost health care users.2,8,9 We defined cost as the total 
amount paid by the public payer; it does not include deduct-
ibles and out-of-pocket payments.

For each cost group and province, we reported the follow-
ing: total drug costs, minimum cost threshold (defined as the 
beneficiary with the lowest total drug spend in each group), 
prevalence of high-cost drug claims (defined as a claim reim-
bursed for a cost > $1000), median number of unique drugs 
dispensed per person, number of beneficiaries aged 65 years or 
more, 10 most commonly reimbursed medications and 10 most 
costly reimbursed medications. Medications were captured on 

the drug name level. All provinces studied require that people 
provide a form of identification (generally a provincial health 
insurance card) when their prescription is dispensed, which can 
be used to link individual-level prescription history. We also 
created Lorenz curves overall and by jurisdiction to visually 
depict the level of clustering in payments.

In a sensitivity analysis, we replicated the findings to 
include cancer agents.

All analyses were conducted with SAS Version 9.2 (SAS 
Institute) and Microsoft Excel.

Ethics approval
This protocol was approved by the Research Ethics Board of 
St. Michael’s Hospital, Toronto.

Results
The overall analysis of publicly funded beneficiaries in 
2016/17 exhibited a high level of clustering in spending 
(Table 1), with high–drug-cost beneficiaries accounting for 
nearly half (46.5%) of total annual spending. The minimum 
cost threshold for these beneficiaries was $5291, and the aver-
age cost was $14 610 per beneficiary (Table 1). These find-
ings remained consistent in the sensitivity analysis when can-
cer treatments were included (Appendix 1, Supplemental 
Tables  S1–S5, available at www.cmajopen.ca/content/8/2/
E297/suppl/DC1).

Overall, we found that the median number of drugs dis-
pensed was higher among high–drug-cost beneficiaries than 
among other beneficiaries (13 [interquartile range (IQR) 
7–19] v. 8 [IQR 4–13]), and a much larger proportion of 
high–drug-cost beneficiaries than other beneficiaries received 
at least 1  high-cost drug claim (40.9% v. 0.6%) (Table 2). 
Overall, high–drug-cost beneficiaries were less likely than 
other beneficiaries to be aged 65 or more (48.2% v. 65.1%).

Provincial comparisons
High–drug-cost beneficiaries accounted for close to half of 
total annual spending in each province (range 40.8% [Nova 
Scotia] to 55.4% [Saskatchewan]) (Table 1). However, the 
minimum cost threshold varied considerably, from $2282 in 
Prince Edward Island to $8567 in Manitoba. The average 
drug cost per person also exhibited geographic variability, 
ranging from $6650 in Prince Edward Island to $25 560 in 
Manitoba. These findings remained consistent in the sensitiv-
ity analysis when cancer treatments were included (Appen-
dix  1, Supplemental Tables  S1–S5). All provinces showed 
signs of clustering among high–drug-cost beneficiaries 
(Appendix 1, Supplemental Figure S2).

Across all provinces, the median number of drugs dis-
pensed was higher among high–drug-cost beneficiaries (range 
8 [IQR 5–14] in British Columbia to 16 [IQR 12–21] in Nova 
Scotia) than among other beneficiaries (range 3 [IQR 1–6] in 
Saskatchewan to 6 [IQR 4–10] in Nova Scotia) (Table 2). The 
number of high–drug-cost beneficiaries who received a high-
cost claim ranged widely across provinces, from 4.8% in 
Prince Edward Island to 63.4% in Manitoba. Consistent with 
the overall analysis, high–drug-cost beneficiaries were typically 
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less likely than other beneficiaries to be aged 65 or more. Less 
than 50% were in this age group in 6 of the 9 provinces, with 
the exceptions being Ontario (54.9%), Alberta (66.0%) and 
Nova Scotia (81.5%).

Beneficiaries with very high drug costs
In the secondary analysis, beneficiaries with very high drug 
costs also accounted for a large proportion of spending in all 
provinces (Table 3); they accounted for nearly one-quarter 

(23.3%) of total spending overall. The minimum cost thresh-
old was $18 831, and the average drug cost per person was 
$36 553. Clustering of costs was similar across provinces 
(range for total annual spending 21.0% in New Brunswick to 
29.2% in Prince Edward Island) (Table 3). However, there 
was a wide range in the minimum cost threshold, from $7932 
in Prince Edward Island to $30 978 in Manitoba, and in the 
average drug cost per person, from $18 465 in Prince Edward 
Island to $62 519 in Manitoba.

Table 1: Total public drug program spending overall and for high−drug-cost beneficiaries* in Canada 
(excluding Quebec and territories), 2016/17

Province

Overall High−drug-cost beneficiaries

Total 
program 

spending, 
$ millions

Mean cost 
per 

beneficiary, 
$

Total 
program 

spending, 
$ millions

% of 
program 
spending

Minimum 
cost 

threshold, $

Mean cost 
per 

beneficiary, 
$

Overall 8185.0 1570 3809.0 46.5 5291 14 610

British Columbia 1087.2 1473 586.6 54.0 5319 15 896

Alberta 773.3 1330 363.5 47.0 3791 12 502

Saskatchewan 316.7 1106 175.5 55.4 3940 12 253

Manitoba 320.8 2347 174.7 54.5 8567 25 560

Ontario 5126.3 1673 2242.6 43.7 5656 14 640

New Brunswick 210.9 1662 93.5 44.3 5408 14 744

Nova Scotia 187.0 1369 76.3 40.8 4065 11 175

Prince Edward 
Island

26.0 632 13.7 52.6 2282 6650

Newfoundland 
and Labrador

136.8 1326 56.0 41.0 4397 10 863

*Defined as the top 5% of beneficiaries based on annual costs.

Table 2: Drug use by high–drug-cost beneficiaries and other beneficiaries

Province

High−drug-cost beneficiaries Other beneficiaries

No. of drugs, 
median (IQR)

% with claim 
> $1000

% aged 
≥ 65 yr

No. of drugs, 
median (IQR)

% with claim 
> $1000

% aged 
≥ 65 yr

Overall 13 (7–19) 40.9 48.2 8 (4–13) 0.6 65.1

British Columbia 8 (5–14) 38.0 26.1 4 (2–7) 0.6 45.6

Alberta 13 (8–18) 38.4 66.0 6 (3–9) 0.3 81.2

Saskatchewan 12 (7–18) 22.1 39.3 3 (1–6) 0.1 45.4

Manitoba 9 (5–15) 63.4 23.4 6 (3–10) 1.0 40.5

Ontario 14 (8–19) 44.4 54.9 6 (3–10) 0.7 71.5

New Brunswick 11 (6–17) 37.2 34.6 6 (3–10) 0.6 63.4

Nova Scotia 16 (12–21) 16.5 81.5 6 (4–10) 0.2 88.0

Prince Edward 
Island

12 (8–16) 4.8 41.7 4 (2–6) 0.0 62.3

Newfoundland 
and Labrador

16 (9–22) 15.3 38.3 6 (3–10) 0.2 50.3

Note: IQR = interquartile range.
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The median number of drugs dispensed was slightly lower 
for beneficiaries with very high drug costs than for high–drug-
cost beneficiaries in most provinces (range 6 [IQR 2–12] in 
Prince Edward Island to 10 [IQR 6–15] in Newfoundland and 
Labrador), whereas the majority of beneficiaries with very 
high drug costs received at least 1 high-cost drug claim (range 
73.5% in Prince Edward Island to 99.5% in Alberta). Benefi-
ciaries with very high drug costs were also younger than high–
drug-cost beneficiaries, with a lower proportion aged 65 or 
more (range 18.9% in BC to 52.7% in Nova Scotia).

Top 10 drugs according to use and cost
There were differences in the patterns of drug use and 
spending between the 2 high-cost groups overall (Table 4). 
The most commonly reimbursed drugs were relatively simi-
lar across all groups of beneficiaries, with agents for common 
chronic conditions (e.g., inhalers, statins and antibiotics) 
being the most commonly used treatments. The sole excep-
tion was the high use of biologics among beneficiaries with 
very high drug costs: 2 biologics (infliximab [n = 9645] and 
adalimumab [n = 6549]) were among the 10 most used medi-
cations in this group. In contrast, the medications with the 
highest total spending varied between the 3  beneficiary 
groups. Antivirals (e.g.,  those indicated to treat hepatitis C 
and HIV infection) and biologics were the highest-cost treat-
ments among those with very high drug costs. Among high–
drug-cost beneficiaries, there was high spending on biologics, 
insulin, antipsychotics and hydromorphone. These trends 
were similar across provinces (Appendix 1, Supplemental 
Tables S1 and S2). Importantly, 7 of the 9 provinces had a 
biologic as the highest cost medication among high–drug-
cost beneficiaries.

Interpretation

We found that a minority of beneficiaries accounted for a 
substantial proportion of public drug spending in 9  Cana-
dian provinces, with the costs incurred by high–drug-cost 
beneficiaries representing close to half of the annual spend-
ing of public drug programs. Yet, the characteristics and pat-
terns of medication use of these beneficiaries were variable. 
There appears to be evidence of 2 factors contributing to the 
clustering of high–drug-cost beneficiaries: patients receiving 
expensive medications, such as biologics and hepatitis C 
treatments, and patients with complex needs who have a 
high comorbidity burden and are receiving a greater number 
of medications. Addressing both of these issues will be 
important in the effort to develop robust and sustainable 
public drug programs.

Our findings highlight the importance of developing strat-
egies that address the impact of rising costs of new and expen-
sive medications.10,11 They are in keeping with recent evidence 
showing the growing impact of high-cost agents on public 
spending.9 The increase in spending is attributable, in part, to 
both high use of costly treatments available under public drug 
programs and frequent use of multiple medications for com-
mon chronic conditions. These results align with observations 
from public and private payers, in Canada and other 
jurisdictions.12–15

There is also strong evidence that the price of new drugs 
has been outpacing the consumer price index over the past 
2 decades, and the number of high-cost drugs has increased 
substantially over time.9 For example, the annual number of 
approved drugs in Canada with a cost greater than $10 000 
increased from 20 in 2005 to 124 in 2015.4 These high 

Table 3: Total public drug program spending overall and for beneficiaries with very high drug 
costs*

Province

Overall total 
program 

spending,  
$ millions

 Beneficiaries with very high drug costs

Total program 
spending, 
$ millions

% of total 
program 
spending

Minimum cost 
threshold, $

Average 
cost, $

Overall 8185.0 1906.0 23.3 18 831 36 553

British Columbia 1087.2 297.8 27.4 19 890 40 345

Alberta 773.3 189.3 24.5 19 590 32 545

Saskatchewan 316.7 89.7 28.3 17 888 31 319

Manitoba 320.8 85.5 26.6 30 978 62 520

Ontario 5126.3 1107.5 21.6 18 073 36 144

New Brunswick 210.9 44.2 21.0 20 442 34 822

Nova Scotia 187.0 42.2 22.6 15 606 30 882

Prince Edward 
Island

26.0 7.6 29.2 7932 18 465

Newfoundland 
and Labrador

136.8 29.1 21.3 13 386 28 161

*Defined as the top 1% of beneficiaries based on annual costs.
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prices likely contributed to the degree of clustering of public 
drug spending among beneficiaries observed in our study.

The patterns we observed will likely grow owing to the 
increasing availability of expensive medications, which raises 
concerns over the expansion and sustainability of provincial 
public drug programs. In addition, there is evidence to sug-
gest that public payers are inheriting privately insured 
patients receiving high-cost agents owing to a process that 
allows private payers to leverage publicly funded catastrophic 
drug programs.16,17 As private payers are faced with a larger 
number of claims for high-cost agents, they may be looking 
to shift the risk to public payers and reduce the impact of 
these agents on their premiums.16 This phenomenon should 
be monitored closely, as it may have a growing impact on 
public drug spending.

Currently, the federal government in Canada is exploring 
the potential for a broader universal pharmacare strategy 

and the potential development of a national formulary and 
drug agency.18 Our results highlight the impact of differ-
ences between public drug program structures that should 
inform the development of any pharmacare strategy.5 Con-
sidering drivers of high–drug-cost beneficiaries in a pharma-
care strategy would allow for broader negotiations on a pan-
Canadian level, which, in turn, could result in price-listing 
agreements that are proven to result in cost savings.19,20 In 
addition, policy-makers should consider this opportunity to 
develop pan-Canadian strategies that explore other mecha-
nisms to address high drug costs. This may include preferen-
tial listing of biosimilars (in place of biologics) and ongoing 
formulary modernization to ensure appropriate use of costly 
medications.21–23

Lessons can also be learned from the differing ways prov-
inces cover specific medications, which would help optimize the 
development of a national formulary. For example, differing 

Table 4: Ten most costly and 10 most commonly reimbursed medications, by cost category of beneficiaries

Rank

Beneficiaries with very high drug-costs High−drug-cost beneficiaries Other beneficiaries

Drug name No. of users Drug name No. of users Drug name No. of users

Total spending

1 Infliximab* 331 002 170 Ranibizumab* 149 319 608 Salmeterol/
fluticasone

110 037 629

2 Sofosbuvir/ledipasvir† 270 669 622 Aflibercept 122 412 063 Atorvastatin 108 457 147

3 Adalimumab* 145 652 072 Adalimumab* 82 784 426 Perindopril 91 622 949

4 Lenalidomide 118 550 630 Paliperidone 62 288 410 Rosuvastatin 86 933 263

5 Etanercept* 86 154 466 Etanercept 50 613 266 Metformin/
sitagliptin

83 201 111

6 Sofosbuvir† 74 950 373 Insulin glargine 38 740 800 Sitagliptin 76 710 532

7 Ranibizumab* 65 440 527 Infliximab* 37 537 419 Methadone 76 477 878

8 Aflibercept 52 468 572 Hydromorphone 36 425 150 Rivaroxaban 75 651 662

9 Eculizumab* 37 516 433 Aripiprazole 34 064 003 Insulin glargine 74 519 810

10 Dasabuvir/ombitasvir/
paritaprevir/ritonavir†

36 048 600 Methadone 28 115 644 Pantoprazole 72 636 566

Total use

1 Pantoprazole 10 090 Pantoprazole 56 988 Rosuvastatin 894 699

2 Infliximab* 9645 Salbutamol 55 470 Atorvastatin 785 322

3 Salbutamol 9104 Rosuvastatin 44,517 Pantoprazole 733 233

4 Codeine/
acetaminophen

7524 Atorvastatin 43 747 Amoxicillin 723 256

5 Prednisone 7308 Metformin 43 583 Levothyroxine 705 881

6 Amoxicillin 7274 Furosemide 41 962 Salbutamol 646 392

7 Rosuvastatin 7072 Amlodipine 36 877 Amlodipine 632 970

8 Adalimumab* 6549 Levothyroxine 36 700 Metformin 599 120

9 Methotrexate 6277 Amoxicillin 34 237 Codeine/ 
acetaminophen

531 586

10 Levothyroxine 6228 Codeine/ 
acetaminophen

34 045 Ramipril 473 130

*Denotes a biologic (not including insulin or low-molecular-weight heparin).
†Denotes an antiviral.
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listings for ranibizumab, a treatment for age-related macular 
degeneration, between BC and Ontario led to this agent’s being 
one of the top spends in both high-cost groups in Ontario, 
whereas it did not make the top 10 in BC.

In the present study, high–drug-cost beneficiaries used 
more medications on average than other beneficiaries, which 
highlights the complexity of conditions among the former. 
Interventional approaches beyond pricing policies are 
required to address the high costs among patients with com-
plex needs who are receiving a large number of long-term 
medications.22 One such approach is the implementation of 
drug-specific case-management strategies, which have been 
used by several payers, mostly in the United States, to address 
spending for high–drug-cost beneficiaries.24–27

An important characteristic of successful strategies has 
been the adoption of segmented and targeted approaches.14 
For example, among patients using a large number of long-
term medications, differences have been noted between 
younger and older patients.8,14 Specifically, among high–drug-
cost beneficiaries, medications indicated for mental health 
diagnoses were found to be a major cost driver for younger 
patients, whereas management of chronic diseases such as 
chronic obstructive pulmonary disease and diabetes was more 
likely to influence costs for older patients.8,14,27 These 
approaches may also help to assess the potential overprescrib-
ing that has been noted in populations with complex needs.28 
Development of case-management strategies should help 
account for these differences when developing policies.

Limitations
Only beneficiaries who had at least 1  drug claim paid by a 
public drug program in 1  year were included in this study 
since we did not have data from all provinces on eligibility for 
public drug programs. Therefore, this study did not include 
beneficiaries who were eligible for public drug benefits but 
did not receive a medication over the study period, nor did it 
include people whose claims were accepted (e.g., to be applied 
toward a deductible) but not paid for by public drug pro-
grams. It is likely that, if these people were included, the dif-
ferences in minimum cost thresholds between high–drug-cost 
beneficiaries and all other beneficiaries would be even more 
pronounced. 

We do not have information on private insurance status, 
and it is possible that people may have received other medica-
tions that were not captured in our study, particularly among 
those who used the catastrophic drug programs. 

This analysis was informed only by drug claims data, and 
we do not have information on comorbidities. We inferred 
the extent of comorbidities using types and number of drugs, 
which is a validated method of assessing comorbidity when 
only drug claims data are available.29

Last, much of the information on drug pricing is based on 
the total amount paid to pharmacies. This information does 
not account for actual prices paid by public payers based on 
confidential listing agreements with manufacturers, and, thus, 
the costs reported in some drug classes may overestimate the 
true public program costs.

Conclusion
We found clustering of public drug program spending among 
a small proportion of high–drug-cost beneficiaries. This find-
ing can be used to inform policies specific to this population 
that can help curb rising costs and optimize medication use. 
Future work should explore targeted interventions to address 
growing drug costs in this population, accounting for the 
2  separate concerns depicted in our study: the use of costly 
medications and the use of a large number of medications. 
Future analysis should further refine these 2 populations and 
explore their characteristics separately, as potential interven-
tions and policies to help reduce spending among these 
groups would differ.

References
  1.	 Prescribed drug spending in Canada, 2018: a focus on public drug programs. Ottawa: 

Canadian Institute for Health Information; 2018.
  2.	 National health expenditure trends, 1975–2019. Ottawa: Canadian Institute for 

Health Information; 2019.
  3.	 Harrison C. Dangling from the patent cliff. Nat Rev Drug Discov 2013;12:14-5.
  4.	 Protecting Canadians from excessive drug prices: consulting on proposed amendments to 

the patented medicines regulations. Ottawa: Patented Medicine Prices Review 
Board; 2017.

  5.	 Campbell DJT, Manns BJ, Soril LJJ, et al. Comparison of Canadian public 
medication insurance plans and the impact on out-of-pocket costs. CMAJ Open 
2017;5:E808-13.

  6.	 The CIHI Data Quality Assessment Framework 2009. Ottawa: Canadian Institute 
for Health Information; 2009. Available: www.cihi.ca/sites/default/files/data_
quality_framework_2009_en_0.pdf (accessed 2019 Nov. 12).

  7.	 Brandt J, Shearer B, Morgan SG. Prescription drug coverage in Canada: a 
review of the economic, policy and political considerations for universal phar-
macare. J Pharm Policy Pract 2018;11:28.

  8.	 de Oliveira C, Cheng J, Vigod S, et al. Patients with high mental health costs 
incur over 30 percent more costs than other high-cost patients. Health Aff 
(Millwood) 2016;35:36-43.

  9.	 Private drug plans in Canada: high-cost drugs and beneficiaries, 2005 to 2015. 
Ottawa: Patented Medicine Prices Review Board; modified 2016 Apr. 18.

10.	 Morgan SG, Li W, Yau B, et al. Estimated effects of adding universal public 
coverage of an essential medicines list to existing public drug plans in Canada. 
CMAJ 2017;189:E295-302.

11.	 Minhas R, Ng JCY, Tan J, et al. Should developed countries, including 
Canada, provide universal access to essential medications through a national, 
publicly funded and administered insurance plan? Can J Hosp Pharm 2016;​
69:​167-70.

12.	 Weymann D, Smolina K, Gladstone EJ, et al. High-cost users of prescription 
drugs: a population-based analysis from British Columbia, Canada. Health Serv 
Res 2017;52:697-719.

13.	 Wodchis WP, Austin PC, Henry DA. A 3-year study of high-cost users of 
health care. CMAJ 2016;188:182-8.

14.	 Wammes JJG, van der Wees PJ, Tanke MAC, et al. Systematic review of high-
cost patients’ characteristics and healthcare utilisation. BMJ Open 2018;8:​
e023113.

15.	 Muratov S, Lee J, Holbrook A, et al. Regional variation in healthcare spending 
and mortality among senior high-cost healthcare users in Ontario, Canada: a 
retrospective matched cohort study. BMC Geriatr 2018;18:262.

16.	 Charbonneau M, Gagnon MA. Surviving niche busters: main strategies 
employed by Canadian private insurers facing the arrival of high cost specialty 
drugs. Health Policy 2018;122:1295-301.

17.	 Tadrous M, Greaves S, Martins D, et al. Catastrophic drug coverage: utiliza-
tion insights from the Ontario Trillium Drug Program. CMAJ Open 2018;6:​
E132-8.

18.	 A prescription for Canada: achieving pharmacare for all — final report of the Advi-
sory Council on the Implementation of National Pharmacare. Ottawa: Health 
Canada; 2019.

19.	 Morgan SG, Friesen MK, Thomson PA, et al. Use of product listing agree-
ments by Canadian provincial drug benefit plans. Healthc Policy 2013;8:45-55.

20.	 Ontario public drug programs. Chapter 3, VFM Section 3.09. Toronto: Queen’s 
Printer for Ontario; 2017:476-526.

21.	 Kesselheim AS, Avorn J, Sarpatwari A. The high cost of prescription drugs in 
the United States: origins and prospects for reform. JAMA 2016;316:858-71.

22.	 Joynt KE, Figueroa JF, Beaulieu N, et al. Segmenting high-cost Medicare 
patients into potentially actionable cohorts. Healthc (Amst) 2017;5:62-7.

23.	 Flannery AH, Pandya K, Laine ME, et al. Managing the rising costs and high 
drug expenditures in critical care pharmacy practice. Pharmacotherapy 2017;37:​
54-64.



OPEN

	 CMAJ OPEN, 8(2)	 E303

Research

24.	 Schore JL, Brown RS, Cheh VA. Case management for high-cost Medicare 
beneficiaries. Health Care Financ Rev 1999;20:87-101.

25.	 Fireman B, Bartlett J, Selby J. Can disease management reduce health care 
costs by improving quality? Health Aff (Millwood) 2004;23:63-75.

26.	 Crowley JS, Ashner D, Elam L. Medicaid outpatient prescription drug benefits: 
findings from a national survey, 2003. San Francisco: Henry J. Kaiser Family 
Foundation; 2003.

27.	 Swanson J, Weissert WG. Case managers for high-risk, high-cost patients as 
agents and street-level bureaucrats. Med Care Res Rev 2018;75:527-61.

28.	 Fried TR, O’Leary J, Towle V, et al. Health outcomes associated with poly-
pharmacy in community-dwelling older adults: a systematic review. J Am Geriatr 
Soc 2014;62:2261-72.

29.	 Yurkovich M, Avina-Zubieta JA, Thomas J, et al. A systematic review identifies 
valid comorbidity indices derived from administrative health data. J Clin Epide-
miol 2015;68:3-14.

Affiliations: Women’s College Hospital Research Institute (Tadrous); 
Leslie Dan Faculty of Pharmacy (Tadrous, Mamdani, Gomes), University 
of Toronto; Li Ka Shing Knowledge Institute (Martins, Gomes) and Li 
Ka Shing Centre for Healthcare Analytics Research and Training 
(Mamdani), St. Michael’s Hospital; Institute of Health Policy, Manage-
ment and Evaluation (Mamdani, Gomes), University of Toronto; Depart-
ment of Medicine (Mamdani), Faculty of Medicine, University of 
Toronto, Toronto, Ont.

Contributors: All of the authors were involved in the study conception  
and design, data analysis and interpretation, and drafting the manuscript 
and revising it for important intellectual content, approved the final version 
to be published and agreed to be accountable for all aspects of the work.

Funding: This study was funded by a grant from the Ontario Ministry of 
Health and Long-Term Care Health System Research Fund.

Data sharing: The data are not publicly available through regular means 
but can be accessed through working with the Canadian Institute for Health 
Information’s National Prescription Drug Utilization Information System.

Disclaimer: Parts of this material are based on data and information 
compiled and provided by the Canadian Institute for Health Information 
(CIHI). The opinions, results and conclusions reported in this article are 
those of the authors and are independent from the funding sources. No 
endorsement by CIHI or the Ontario Ministry of Health and Long-
Term Care is intended or should be inferred. Muhammad Mamdani is a 
member of CMAJ Open’s editorial board and was not involved in the edi-
torial decision-making process for this article.

Supplemental information: For reviewer comments and the original 
submission of this manuscript, please see www.cmajopen.ca/content/8/2/
E297/suppl/DC1.


