
Canadian Association for Population Therapeutics/ Association Canadienne pour la 
Thérapeutique des PopulationsAnnual Conference

άaŀƴŀƎƛƴƎ Ǌƛǎƪ ǘƻ ƛƳǇǊƻǾŜ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜǎΥ Ƙƻǿ ǘƻ ƳƻǾŜ ǇƻǇǳƭŀǘƛƻƴ ƘŜŀƭǘƘ                                
ŦƻǊǿŀǊŘ ƛƴ ŀƴ ŜǊŀ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅέ

Breakout # 3
Oral Presentations

Chronic Diseases & Care

October 27th 2020
Virtual Platform



EVALUATION OF THE LONG-TERM COST-EFFECTIVENESS OF THE 
DEXCOM G6 CONTINUOUS GLUCOSE MONITOR VERSUS SELF 

MONITORING OF BLOOD GLUCOSE IN PEOPLE WITH TYPE 1 DIABETES 
IN CANADA 

27/10/2020

STEPHANE ROZE1

JOHN J. ISITT2, JAYNE SMITH-PALMER3, AND PETER LYNCH4

1 VyooAgency, Paris, France
2 VyooAgency USA, San Diego, CA USA
3 Ossian Health Economics and Communications, Basel, Switzerland
4 Dexcom, San Diego, CA, USA



Introduction
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Maintaining optimal glycemic control in people with type 1 diabetes requires 

intensive insulin therapy and frequent glucose monitoring

Continuous glucose monitoring (CGM) systems have advanced to real-time systems 
that provide multiple daily readings to smart devices with alerts and alarms when 
glucose is out of range

RT-CGM is associated with improved glycemiccontrol and reduced incidence of 
hypoglycemicevents and reduced fear of hypoglycemia(FoH) relative to self-
monitoring of blood glucose (SMBG), but at higher cost

A health economic analysis was performed to determine the long-term cost-
effectiveness of the Dexcom G6 system versus SMBG in adults with type 1 diabetes 
(T1D) in Canada



Clinical Benefits
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The DIAMOND trial was utilized for the baseline cohort:

Patient Characteristics Baseline Value

Mean (SD) age, years 47.6 (12.7)

Mean (SD) duration of diabetes, years 20.3 (13.6)

Male, % 56 

Mean (SD) HbA1c, % 8.6 (0.65)

Mean (SD) HbA1c, mmol/mol 70 (7)

Mean (SD) BMI, kg/m2 27.5 (5.5)

Treatment effects:

Å A reduction in A1c of 1.0% (10mmol/mol) was applied to the G6 arm.

Å A reduction of 0.4% (4mmol/mol) was applied to the SMBG arm.

Severe hypoglycemicevents (SHE):

Å 4.2 per 100 person-years in the G6 arm.

Å 12.2 per 100 person-years in the SMBG arm.

Beck RW, RiddlesworthT, Ruedy K, et al.; DIAMOND Study Group. Effect of continuous glucose monitoring on glycemic control in adults with type 1 diabetes using insulin injections: the 
DIAMOND randomized clinical trial. JAMA 2017; 317:371ς378



Quality of Life Benefit
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In the DIAMOND trial fear of Hypoglycemia(FoH) was measured using the worry subscale of the 

HypoglycemiaFear Survey.

Å The mean difference in FoHscore between the treatment arms was 3.17 units, favoring 

G6  

Å This was converted to a utility benefit of 0.02536 based on a previously published 

mapping of changes in the FoHto the EQ-5D by Currie et al. (2006)

Polonsky WH, HesslerD, Ruedy KJ, Beck RW; DIAMOND Study Group. The impact of continuous glucose monitoring on markers of quality of life in adults with type 1 diabetes: further findings from 
the DIAMOND randomized clinical trial. Diabetes Care 2017;40:736ς741

Currie CJ, Morgan CL, Poole CD, SharplinP, LammertM, McEwan P. Multivariate models of health-related utility and the fear of hypoglycaemiain people with diabetes. CurrMed Res Opin. 2006 
Aug;22(8):1523-34

Matza LS, Stewart KD, Davies EW, HellmundR, Polonsky WH, Kerr D. Health State Utilities Associated with Glucose Monitoring Devices. Value Health. 2017 Mar;20(3):507-51

Both reduction in FoHand fingerstick use resulted in a total utility benefit of 0.05536 for G6 arm 
in DIAMOND (0.03 + 0.02536)

Similarly, a fingerstick avoidance benefit was applied to G6 based on the findings of a study by 

Matza et al. (2017) comparing flash glucose monitoring with SMBG

Å This was converted to a utility benefit of 0.03   



Intervention Costs
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The annual cost associated with the Dexcom G6 system was CAD3,588, 

which included a total of 36 sensors per year (based on a sensor lifetime of 

10 days each) and four transmitters per year  

Canadian Agency for Drugs and Technologies in Health. Optimal use report 2013. Optimal use recommendations for second- and third-line therapy for people with type 2 diabetes.  Available at: 
https://www.cadth.ca/media/pdf/OP0512_Diabetes_RecsReport_2nd_3rd-line_e.pdf[Last accessed April 24, 2020]

Diabetes Canada. Paying for your glucose monitoring device November 28, 2019.  Available at: https://www.diabetes.ca/managing-my-diabetes/stories/paying-for-glucose-monitoring-devices[Last 
accessed April 28, 2020]

Canadian Institute for Health Information.  Patient cost estimator.  Available at: https://www.cihi.ca/en/patient-cost-estimator [Last accessed April 24, 2020]

Direct costs associated with the treatment and management of diabetes-related 
complications were sourced from the literature, and where necessary inflated to 
2019 CAD

Annual costs in the SMBG arm were CAD1,226, which assumed a mean of 4.6 
SMBG tests per day, based on findings from the DIAMOND trial

https://www.cadth.ca/media/pdf/OP0512_Diabetes_RecsReport_2nd_3rd-line_e.pdf
https://www.diabetes.ca/managing-my-diabetes/stories/paying-for-glucose-monitoring-devices
https://www.cihi.ca/en/patient-cost-estimator


Economic Model
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ÅThe analysis was performed using the IQVIA CORE Diabetes Model (CDM, version 9.0 E360).  

ÅThe CDM is a published and validated computer simulation model able to project long-term 

clinical and economic outcomes for either type 1 or type 2 diabetes.

ÅValidation of the model has been previously described in detail in publications by Palmer et 

al. (2004), and McEwan et al (2014).  

ÅOutputs provided by the CDM include: 

ü Life expectancy and quality-adjusted life expectancy. 

ü Cumulative incidence of long-term complications including cardiovascular, 

cerebrovascular, renal, ophthalmic and diabetic foot complications, mean time to 

onset of complications. 

ü Direct and indirect costs and the incremental cost-effectiveness ratio (ICER).

Palmer AJ, RozeS, Valentine WJ, Minshall ME, FoosV, LuratiFM, LammertM, SpinasGA. Validation of the CORE Diabetes Model against epidemiological and clinical studies. CurrMed 
Res Opin. 2004 Aug;20 Suppl 1:S27-40

McEwan P, FoosV, Palmer JL, LamotteM, Lloyd A, Grant D. Validation of the IMS CORE Diabetes Model. Value Health. 2014 Sep;17(6):714-24



Results ðBase Case Analysis
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Base Case Analysis G6 SMBG Difference

Total direct cost, CAD 227,357 192,004 35,353

Treatment costs 87,153 29,416 57,737

Management costs 9,365 9,234 131

Cardiovascular complications 15,993 16,497 ī504

Renal complications 65,763 80,779 ī15,016

Ulcer/amputation/neuropathy complications 13,692 14,478 ī786

Ophthalmic complications 33,163 35,230 ī2,067

Severe hypoglycemia 2,229 6,372 ī4,143

Quality-adjusted life expectancy, QALYs 15.517 13.429 2.088

ICER, CAD per QALY gained 16,931

Likelihood of cost-effective at WTP threshold of 

CAD50,000 per QALY
%99.7



Results ðWillingness to Pay Threshold
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Conclusions
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Overall, findings of long-term cost-effectiveness analysis suggest that 
for adult patients with T1D in Canada, the Dexcom G6 system is cost-
effective relative to SMBG.

The Dexcom G6 system improves glycemiccontrol and reduces the risk 
of costly long-term diabetes-related complications, providing a cost-
effective disease management option (relative to SMBG) based on a 
willingness-to-pay threshold of CAD 50,000 per QALY gained.
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Introduction

ÅPain is a potential contributor to 
responsive behaviours for older adults 
with dementia

ÅOne option for pain treatment is non-
steroidal ani-inflammatory drugs 
(NSAIDs)

ÅBest practice guidelines for prescribing 
in older adults recommend short-term 
NSAID use (less than 90 days), 
avoidance of indomethacin, and two or 
more NSAIDs should not be used at a 
time

https://www.dreamstime.com/illustration/joint-older-pain-person.html



Objective

ÅTo complete a drug utilization review, with attention to prescribing 
guidelines, and a sex-based analysis of NSAID use in older adults with 
dementia in Nova Scotia, Canada. 

Duplicate drug use 
from NSAID class

Indomethacin useNSAID use in 
general



Methods
ÅWe examined NSAID use in a cohort of adults aged 65 years and older 

with dementia in Nova Scotia, Canada

ÅbƻǾŀ {Ŏƻǘƛŀ {ŜƴƛƻǊǎΩ tƘŀǊƳŀŎŀǊŜ .ŜƴŜŦƛŎƛŀǊƛŜǎ ǿƛǘƘ ŘŜƳŜƴǘƛŀ 
prescription data was examined from April 1, 2010 to March 31, 2015 

ÅConcordance with prescribing guidelines was compared for men and 
women using descriptive statistics 

ÅAnalyses included: 
Åt-tests for pairwise comparisons

Åunadjusted odds ratios for associations



Cohort Identification



Results

ÅDuration of use was longer in women than in men (220.0 days 
versus 186.7 days, p=0.0006), though notably the mean 
duration of use for both men and women exceeded the 
recommendation for less than 90 days. 

ÅNSAID use exceeding 90 days occurred in 2,170 NSSPBD (35.5% 
of NSAID users).



Results
ÅIndomethacin was used by 521 older adults with dementia in 

the cohort (1.7%) with higher use in males (OR 0.46, 95% CI 
[0.38-0.56]).



Results 

Å There was concurrent use of NSAIDs in 317 NSSPBD. 

ÅOverlap varied in duration from 1-419 days with a mean of 32.4 days. 

Å Limiting overlap to more than 30 days identified 101 cases of NSAID 
duplication with an average period of duplication of 75.6 days. 

ÅDuplicate NSAID use showed no sex difference (OR 1.01, 95% CI [0.66-
1.55]).



Discussion

Å101 NSSPBD with concurrent NSAID use of more than 30 days

ÅNSAID duplication was studied in Korea (S.-Y. Jung et al., n.d.; Kang et al., 2016)
ÅIn 59,636,222 NSAID prescriptions 13.3% involved NSAID duplication over 3 months of 2011 

(Kang et al., 2016)
ÅFollow-up in Korea showed NSAID duplication fall to 5.6% (S.-Y.Junget al., n.d.) after 

implementation of a nationwide drug utilization monitoring program

ÅNSAID use was associated with frailty in a study of 12,405 community dwelling 
adults, aged 58-73 years in France (Martinot et al., 2018) even though frailty may 
increase risks of NSAID use

ÅUnable to report on over the counter NSAID use or aspirin use

ÅAn educational intervention by community pharmacists for NSAID discontinuation 
was less costly and more effective than standard care (Sanyal et al., 2020) when 
considering adverse events prevented



Conclusions

ÅNSAID use was similar in men and women

ÅDuration of NSAID use was longer in women

ÅIndomethacin use was more common in men

ÅDuplicate NSAID use was similar in men and women

ÅInterventions to reduce NSAID use for older adults with dementia are 
needed



Questions?

Thank you for 
your attention Disclaimer:

The data (or portions of the data) used in this report were 
were made available by Health Data Nova Scotia of 
Dalhousie University. Although this research is based on 
on data obtained from the Nova Scotia Department of 
of Health and Wellness, the observations and opinions 
opinions expressed are those of the authors and do not 
not represent those of either Health Data Nova Scotia or 
or the Department of Health and Wellness.
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Background

ÅPrevalence of type 2 diabetes (T2DM) in NS is above the Canadian 
average. 
Å11% in 2019

ÅProjected to rise to 14% by 2029

ÅComplications related to T2DM are numerous
ÅEx: cardiovascular disease, vision loss, end stage renal disease

ÅCardiovascular disease is the largest contributor to direct and indirect T2DM 
costs 

ÅHowever, novel cardiovascular disease treatments for T2DM with no 
hypoglycemic risk exist and reduced cardiovascular events



Self monitoring of Blood glucose (SMBG)

ÅLittle effectiveness in:
Ålong term blood sugar control

ÅImproved of quality of life

ÅPatient satisfaction

ÅReduction of long term complications

ÅFor these reasons, SMBG is controversial in patients not using 
medications with hypoglycemic risk



Efficacy of Test strip limits

ÅRecommendation from CADTH
ÅMaximum 14 test strips/week for those using insulin

ÅNo test strips for others

ÅRecommendation from CDA
ÅPersonalized for those using insulin

Å30/month for those using drugs with increased hypoglycemic risk

Å15/month for those using low hypoglycemic risk drugs

ÅResearch from Ontario and BC show cost of $100 million, and $23 
million over 5 years, respectively. 



Objectives

ÅDescribe the number, and cost of blood glucose test strips dispersed 
by the Nova Scotia public pharmacareprogram between 2014-17

ÅExamine costs stratified by: 
ÅCurrent pharmacotherapy

ÅPresence of CVD

ÅEstimate potential cost savings to the program in subsequent years



Methods - Population

ÅPublicly funded prescriptions for blood glucose test strips for 2014-17

ÅData stratified by:
ÅAge 65

ÅPresence of CVD according to the Canadian chronic disease surveillance 
system



Methods - Analysis

ÅAverage number of test strips/person/year determined
ÅOverall

ÅAge stratified

ÅCVD stratified

ÅPotential cost savings over the duration of the study period were 
estimated, along with 5 year projections



Methods ςRestriction models

ÅModel 1: status quo

ÅModel 2 (CERC) 
ÅNo restriction for insulin users

Å100 strips/year for non-insulin users

ÅModel 3 (400/200)
ÅNo limitation for insulin users

Å400 strips/year for individuals using higher risk medications

Å200 strips/year for individuals using lower risk medications



Results

ÅIn 2016, 24,625 beneficiaries were dispensed test strips

ÅTotal cost (drug and dispensing) of $9.7 million.

Å35.7% of test strip users were dispensed insulin

ÅOver 75% were 65 years of age or older.



Results

ÅAverage number of test strips dispersed/person/year by treatment:
ÅInsulin Ą 699.5 (SD = 8.3)

ÅHigh hypoglycemic risk medications Ą 320.4 (SD = 8.9)

ÅLow hypoglycemic risk medications Ą 299.5 (SD = 7.0)

ÅNo medical therapy Ą 242 (SD = 0.8)



Results ςQuantity Limits

None

Non -

hypoglycemia    

inducing

Hypoglycemia 

inducing* Insulin

Status Quo Total 
Costs 2,093,063.40 7,803,222.97 5,028,690.48 18,072,089.79 

400/200
Total 

Savings 363,155.40 2,592,966.97 - 1,248,533.52 

CERC model
Total 

Savings 1,228,109.40 5,198,094.97 3,459,384.48 



Results  - CVD subgroup

Pharmaceutical Treatment

None

Non-hypoglycemia 

inducing

Hypoglycemia 

inducing* Insulin

Status Quo Total 773,874.57 2,951,855.19 2,079,393.96 8,982,869.45 

400/200 Total savings 139,644.57 1,001,489.19 - 522,254.04 

CERC Model Total Savings 456,759.57 1,976,672.19 1,428,981.96 



Discussion

ÅOverall, millions of dollars could have been saved over the study 
period using test strip limitations as outlined

ÅOver the 5 years after the study period:

Å$10.3 million could be saved amongst patients with CVD 

Å$26.8 million over the Diabetic population studied!



Discussion

ÅThe findings of this study are in line with previously conducted 
Canadian research

ÅThis study demonstrates potential cost savings due to blood glucose 
test strip limitations to the Nova Scotia health care system and 
patients alike

ÅSavings afforded by test strip limits could be re-directed toward more 
cost effective therapies that reduce hospitalizations, morbidity and 
death in Nova Scotians living with T2DM!!



Strengths and Limitations

ÅLimitations
ÅOnly three years of data were requested, which may have had an impact on 

the ability to estimate trends over time and extrapolate into the future

ÅStrengths
ÅQuantitative analysis objectively demonstrating the potential for cost savings 

to the NSPPP should test strip limits be enforced and with potential for 
savings to all Nova Scotians in health care costs beyond T2DM



Conclusion

ÅThis study demonstrates potential cost savings to the NS public 
pharmacareprogram, without negatively impacting complications 
related to type 2 diabetes
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Introduction
ÅBiosimilarshold the potential to improve accessto needed therapies at a reduced cost,

theoreticallyenablingsavingsto be reallocatedto other needs.

ÅUptakeof biosimilarsin North Americahasbeenslow
Particularlytrue for productsusedin the treatment of autoimmuneconditions,suchas inflammatory
arthritis (IA)andinflammatoryboweldiseases(IBD)1.

In 2017, only 4.0%of all infliximabsold in Canadawasbiosimilar; the equivalentnumberwas3.1%for
biosimilaretanercept2.

ÅBiosimilar etanercept (ETA-B) was recently introduced in Canada (2016) but real-world
data descriptions of drug persistence (and comparisons with the originator product,
ETA-O) are scarce.

Real-world data comparing biosimilars vs. equivalent bio-originator is needed.

10/8/2020 41

1Sarpatwari A et al.2020; ManselK et al., 2019
2PMPRB, 2019



Objective

To describe the recent use of etanercept biosimilar and to compare therapy persistence
with its originator biologic medication in patients with rheumatoid arthritis (RA).

Our hypothesis is that therapy persistence is similar between the two medications.
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Methods
ÅData from four ongoing, prospective cohorts in Canada:

Canadian Early Arthritis Cohort (CATCH);

Rheumatoid Arthritis Pharmacovigilance Program and Outcomes Research in Therapeutics
(RAPPORT);

Early Undifferentiated Polyarthritis (EUPA) cohort;

RHUMADATA® registry.

ÅBiologic-naïve and biologic-experienced RA adults initiating ETA-B or ETA-O between
Jan. 2015 and Oct. 2019.

Switchers from ETA-O to ETA-B (or vice-versa) were included.
Those switching products could contribute person-time to new exposure category
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Methods
ÅOutcomes: Persistenceon therapyin the first 12 or 24 months,measuredastime from therapy

initiation (time zero)to discontinuation.

ÅMultivariable Cox regression models with each cohort dataset separately, following a
common protocol.

Model variables included age, sex, comorbidity, past biologic use, and disease duration.

After testing for between-study heterogeneity, cohort-estimated hazard ratios (HR) were pooled
using random effects meta-analysis.
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Results
ÅWeidentified262episodesof etanerceptuse(118ETA-Band144ETA-O)from 250RApatients.

ÅSexdistributionandageweresimilarin all cohorts.

ÅWeobservedconsiderablevariationsin other aspects
RA duration at the time of etanercept initiation: 2.1±2.5 years for ETA-B in the EUPAcohort and
11.6±11.7 yearsin RHUMADATAand2.7±2.6 yearsfor ETA-Oin CATCHand11.6±15 yearsin RAPPORT.

Useof medicationsprior to etanercept: useof other biologicagentswasashighas68%in CATCHETA-B
userswhile 79%of ETA-Ousersin EUPAwerepreviouslyexposedto oral corticosteroids.
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Results
Fig. 1: At 12months,adjustedHR0.82(95%CI0.42-1.60)

Fig2: at 24months,adjustedHR0.51(95%CI,CI: 0.26-0.98)
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Conclusions
ÅIn pooled analyses, the adjusted HR point estimates for therapy discontinuation

comparing ETA-B to ETA-O suggested less discontinuation with ETA-B versus ETA-O.

ÅGiven the wide confidence intervals around our estimates, we were unable to establish
clear differences in persistence with ETA-B versus ETA-O.

ÅWe must also acknowledge that some of the observed associations may be related to
residual confounding

E.g. disease activity, time-dependent effects of concomitant drugs) and/or survivorship bias (in
patients transitioning from ETA-O to ETA-B).

ÅStill, our study hints that in the real world, bio-originators may indeed be associated
with similar or even better drug persistence.
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Context

Mental health problems

ÅLargest contributor to global disability 
worldwide (1)

ÅProductivity losses are responsible for 
most of the total economic burden 
attributable to mental health problems 

Å54% of the total economic burden 
of depression in the US (2), 64% in 
Europe (3) and 86 to 98% in Japan 
(2, 4-6)
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Productivity losses 

ÅSickness absence from work

ÅPresenteeism

ÅAttending work but 
performing sub-
optimally due to poor 
health or ill-being


