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Aim: The prevalence of Type 2 diabetes in Canada is estimated to be 7.6% and rising. Given the substan-
tial economic burden associated with Type 2 diabetes treatment, optimizing healthcare expenditure is
extremely important. In the present analysis, we evaluated the cost–effectiveness of dulaglutide 1.5 mg,
a once-weekly glucagon-like peptide 1 agonist as third-line therapy relative to insulin glargine from the
perspective of a Canadian healthcare payer. Methods: A patient-level cost-utility model of Type 2 diabetes
was developed to capture seven microvascular and macrovascular complications and severe and nonsevere
hypoglycemia. Cohort characteristics and the relative efficacy of dulaglutide 1.5 mg and insulin glargine
were derived from the AWARD-2 head-to-head trial, which was identified by systematic literature review.
Cost data were derived from Canadian sources and expressed in 2016 Canadian dollars (CAD), and future
cost and quality-adjusted life expectancy (QALE) estimates were discounted at 1.5% per annum. One-way
and probabilistic sensitivity analyses were conducted. Results: Based on the AWARD-2 trial, relative to
insulin glargine, dulaglutide 1.5 mg was projected to increase QALE by 0.38 quality-adjusted life years
and increase costs by CAD 19,773, resulting in an incremental cost–effectiveness ratio of CAD 52,580 per
quality-adjusted life year gained. Conclusion: A computer simulation analysis showed that dulaglutide
1.5 mg would likely be cost–effective relative to insulin glargine in patients with Type 2 diabetes inade-
quately controlled on metformin and sulfonylurea in Canada.
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There are currently an estimated 424.9 million adults with Type 1 or Type 2 diabetes mellitus (T2DM) worldwide,
and the global prevalence is expected to increase to 628.6 million by 2045 [1]. The current prevalence of T2DM
in Canada is estimated to be 7.6%, and this is predicted to rise alongside the global prevalence [2]. The high
prevalence is associated with both a high clinical and economic burden, with diabetes resulting in approximately
15,700 deaths each year in Canada [1]. The economic burden of T2DM was estimated to be CAD 12.2 billion in
2010 and is expected to increase to CAD 16.9 billion by 2020 according to estimates from the Canadian Diabetes
Association [3].

The substantial costs incurred by T2DM are mainly a consequence of diabetes-associated complications [4].
These can be microvascular or macrovascular and commonly manifest as retinopathy, neuropathy, nephropathy,
cardiovascular disease and stroke [5]. Early detection and effective management are imperative for reducing the
risk of onset of complications and thereby the subsequent healthcare costs. To that end, numerous drug classes
are available for the treatment and management of T2DM including metformin, sulfonylureas, GLP-1 receptor
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agonists, DPP-4 inhibitors and insulin [6,7]. These drugs target different stages of the disease and are prescribed
accordingly.

In 2013, the Canadian Agency for Drugs and Technologies in Health (CADTH) published optimal use reports
for second- and third-line agents used for the treatment of adults with T2DM [8,9]. Results of the second-line
analysis demonstrated that GLP-1 receptor agonists provided the highest QALE among second-line interventions
in patients inadequately controlled on metformin while sulfonylureas added to metformin represented the most
cost–effective option. Results of the third-line analysis (i.e., after experiencing insufficient glycemic control with
metformin and sulfonylurea) found basal insulin to be the most cost–effective intervention in combination with
metformin and sulfonylurea, and was therefore recommened over GLP-1 receptor agonists, DPP-4 inhibitors and
biphasic insulin in most patients [9]. The CADTH analyses were conducted using the United Kingdom Prospective
Diabetes Study Outcomes Model (UKPDS OM) and driven primarily by the findings of a network meta-analysis
(NMA) of the included comparators [9,10]. Conducted in 2013, the NMA included only exenatide twice-daily and
liraglutide from the GLP-1 receptor agonist class, excluding agents with more recently published registration trial
data such as dulaglutide, albiglutide, exenatide extended-release and lixisenatide.

Dulaglutide (Trulicity R©) is a once-weekly injectable GLP-1 receptor agonist evaluated in the Assessment of
Weekly Administration of LY2189265 (dulaglutide) in Diabetes (AWARD) trial program [11]. In AWARD-2,
dulaglutide was compared with insulin glargine over 52 weeks in patients inadequately controlled with optimized
doses of metformin and a sulfonylurea [12]. Results of the AWARD-2 study demonstrated that dulaglutide 1.5 mg
once-weekly significantly reduced HbA1c and mean fasting glucose levels while resulting in weight loss of 1.87 kg
at week 52 (compared with a weight gain of 1.44 kg with insulin glargine).

The aim of the present study was to conduct a systematic literature review to identify other evidence comparing
dulaglutide with insulin glargine, the most frequently prescribed basal insulin in Canada, and then to conduct
a cost–effectiveness analysis of dulaglutide relative to insulin glargine in patients inadequately controlled with
metformin and a sulfonylurea [13]. In order to conduct an economic analysis most relevant to Canadian healthcare
payers, the methods utilized by CADTH were followed as closely as possible.

Methods
Systematic literature review
A systematic literature review was conducted to identify randomized controlled trials (RCTs) in adult patients
diagnosed with T2DM and inadequately controlled with metformin and sulfonylurea combination therapy. The
search focused on identifying RCTs of all diabetes interventions currently approved for use in Canada, the USA
or the EU. Searches were conducted across Medline, EMBASE and the Cochrane Central Register of Controlled
Trials; the search strategy for Medline and EMBASE is presented in Supplementary Table 1. All abstracts identified
from the searches were assessed for potential eligibility in duplicate, and any disagreement in eligibility was resolved
by discussion or by consulting a third adjudicator. Potentially eligible full-text articles were similarly assessed in
duplicate and any disagreement resolved by a third adjudicator. A network diagram was constructed based on the
studies identified (Supplementary Table 2) in the literature review, with comparators grouped into therapeutic classes
(Supplementary Figure 1). A Bayesian NMA was also performed around HbA1c, BMI and severe hypoglycemia,
but since the literature review identified only one trial directly comparing insulin glargine with dulaglutide 1.5 mg
(AWARD-2) [12], the AWARD-2 data were ultimately used to inform the base case analysis, with the NMA results
(Supplementary Material) being used as the basis of a sensitivity analysis. This trial was therefore used to inform
the cohort characteristics and treatment effects employed in the analysis.

Model & analyses
A patient-level cost-utility model was developed in Microsoft Excel (Microsoft Corporation, WA, USA) closely
following the model structure of the UKPDS OM, described as a ’probabilistic discrete-time illness-death model’
in the original publication [10]. The incidence of complications was estimated based on risk equations from the
UKPDS OM, which has been used by the CADTH in their optimal use report [9]. The UKPDS OM structure,
risk equation functional forms, and coefficients have been described previously [10]. Specifically, the model captured
incidence of ischemic heart disease, myocardial infarction, stroke, congestive heart failure, end-stage renal disease,
blindness and amputation (based on the UKPDS risk equations) and nonsevere and severe hypoglycemia. In
addition to implementing the Weibull risk equations from the UKPDS OM, the model incorporated a number
of adaptations. Notably, the model included the ability to switch patients to a subsequent treatment at a specific
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Table 1. AWARD-2 baseline cohort characteristics in the base case.
Risk factors Mean n SE

Age (years) 56.66 807 0.33

Duration of diabetes (years) 9.10 807 0.21

Male (%) 51.3 414 –

Baseline HbA1c (%) 8.14 807 0.03

Baseline systolic blood pressure (mmHg) 131.07 807 0.53

Baseline total cholesterol (mmol/l) 4.56 795 0.04

Baseline low-density lipoprotein (mmol/l) 2.48 764 0.03

Baseline high-density lipoprotein (mmol/l) 1.20 795 0.01

Baseline BMI (kg/m2) 31.55 807 0.19

Baseline weight (kg) 86.31 807 0.65

Complications Baseline proportion with history Ref.

Atrial fibrillation (%) 1.2 [12]

Peripheral vascular disease (%) 2.7 [12]

Amputation (%) 1.0 [18]

Ischemic heart disease (%) 1.1 [12]

Congestive heart failure (%) 0.5 [12]

Blindness (%) 1.0 [18]

Renal failure (%) 1.0 [18]

Stroke (%) 0.9 [12]

Myocardial infarction (%) 3.0 [12]

BMI: Body mass index; HbA1c: Glycated hemoglobin; SE: Standard error.

time or in response to reaching a specified risk factor threshold. The model also allowed health-related quality of
life disutilities to be associated with self-monitoring of blood glucose (SMBG) testing, excess BMI, including the
option to avoid double counting the effect of BMI by simultaneously excluding it as a driver of complication risk.
Finally, the model could switch between the UKPDS Gompertz proportional hazards model and Canadian life
tables to capture background mortality risk [10,14].

The model was used to run a base case analysis comparing dulaglutide 1.5 mg with insulin glargine based on
the AWARD-2 study. In the base case, 20,000 simulated patients were run through the model, at which point
incremental QALE and cost had converged sufficiently (with two different random seeds of 27,183 and 31,416;
e and π × 105 respectively, rounded to the nearest integer) that further simulations would not have contributed
useful information to the analyses.

Cohort
Baseline cohort risk factors were based on the overall population in the AWARD-2 trial (Table 1). AWARD-2 was
an open-label, parallel-arm, randomized, multicenter trial comprising three periods: screening /lead-in period of
10–12 weeks, 78 week treatment period and a 4 week safety follow-up period [12]. As the baseline prevalence of all
complications was not available from the AWARD-2 population, surrogate estimates were taken from the economic
evaluation included in the CADTH therapeutic review of third-line therapies (Table 1), which was in turn derived
from the DICE Study or the Ontario and Alberta Diabetes Atlases [15–18]. The cohort characteristics employed
by CADTH were relatively well matched to those in AWARD-2 with a similar age (57.7 years vs 56.7 years in
AWARD-2), duration of diabetes (9.5 years vs 9.1 in AWARD-2) and HbA1c (8.6% vs 8.1% in AWARD-2).

Treatment effects
Treatment effects and rates of hypoglycemia were taken directly from the insulin glargine and dulaglutide arms of
the trial at 52 weeks (Table 2), with treatment effects being applied to the baseline characteristics at the start of the
analysis. HbA1c and systolic blood pressure (SBP) risk factor progressions over time were modeled in line with the
UKPDS OM panel regression equations as previously published [10]. All other risk factors were held constant over
time. Treatment intensification to a basal-bolus insulin regimen was modeled at an HbA1c threshold of 9.0% in
line with a sensitivity analysis conducted in the CADTH therapeutic review of third-line therapies. At the point of
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Table 2. Treatment effects from AWARD-2 used in the base case analysis.
Treatment effects Glargine (n = 262) Dulaglutide 1.5 mg (n = 273)

LS mean change from baseline HbA1c, % (SE) -0.63 (0.06) -1.08 (0.06)

LS mean change from baseline SBP, mmHg (SE) 0.51 (0.83) 0.17 (0.81)

Mean change from baseline total cholesterol, mmol/l (SE) 0.026 (0.05) 0.011 (0.05)

Mean change from baseline HDL, mmol/l (SE) -0.031 (0.01) -0.009 (0.01)

LS mean change from baseline BMI, kg/m2 (SE) 0.62 (0.08) -0.64 (0.08)

Patients requiring rescue medication by end of trial (%) 16 (6.1%) 24 (8.8%)

Hypoglycemia rates in AWARD-2 Glargine Dulaglutide 1.5 mg

Mean nonsevere hypoglycemic event rate per 100 patient years (SE) 341 (36.82) 209 (25.60)

Mean severe hypoglycemic event rate per 100 patient years (SE) 1.0 (0.56) 0.00 (N/A)

Treatment effects were analyzed using ANCOVA with treatment, country and baseline value as covariates. The LOCF was used in the case of missing data.
ANCOVA: Analysis of covariance; BMI: Body mass index; HDL: High-density lipoprotein; HbA1c: Glycated hemoglobin; LOCF: Last observation carried forward; LS: Least squares;
SBP: Systolic blood pressure; SE: Standard error.

Table 3. Drug costs used in the AWARD-2 base case analysis.
Comparator Drug cost (CAD) Cost with 8% mark-up (CAD) Total cost per day (CAD)

Dulaglutide 1.5 mg 6.97 per day† 7.52 per day 7.52

Insulin glargine 0.0619 per IU‡ 0.0669 per IU 2.15§

Basal-bolus (intensification) 1.69 per day¶ 1.82 per day 1.82

Drug costs were reported in 2016 Canadian dollars.
†Based on the cost of CAD 195.06 for 4 pens.
‡Based on cost CAD 92.85 per 15 ml pen pack at 100 IU/ml.
§Based on the mean dose of 32.12 IU/day in the AWARD-2 trial.
¶Based on a basal-bolus split of 40–60% at a total dose of 0.4 IU/kg/day, a mean weight based on mean body mass index of 31.55 kg/m2 and mean height as in the AWARD-2 trial,
and market share-weighted costs of basal and bolus insulin.
CAD: Canadian dollar; IU: International unit.

intensification, changes in HbA1c and BMI were applied based on the difference in HbA1c and BMI change in the
basal and prandial arms of the 4-T trial (-0.2% and +1.0 kg/m2, respectively) [19]. No change in SBP was modeled
based on the non-significant difference between the basal and prandial arms in the 4-T trial [19]. Subsequent to
intensification, risk factor progressions were modeled as previously; HbA1c and SBP followed the UKPDS panel
regression equations while all other risk factors were held constant for the remainder of the simulation [19]. Rates of
nonsevere and severe hypoglycemia after intensification were applied from the prandial insulin arm of the 4-T study
(5.5 nonsevere events/patient/year and 0 severe events/patient/year) [19], and SMBG test strip use was assumed to
increase to 4 tests/day in both arms when treatments were intensified.

Costs & resource use
Drug costs were taken from the Ontario Drug Benefit Formulary/Comparative Drug Index, effective December
2016 (Table 3) [20]. The insulin glargine dose was based on the mean dose of 32.12 international unit (IU)/day
in the AWARD-2 trial. Costs associated with each diabetes complication were taken from the 2013 update to the
CADTH optimal use report and expressed in 2016 CAD by inflating the CADTH costs (in 2012 CAD) using
the Health Component of the Canadian Consumer Price Index (Table 4), which was 120.7 in 2012 and 124.7 in
2016 yielding a multiplier of 1.033 [9].

SMBG test strips were included in the analysis, assuming 3.85 tests per week for dulaglutide based on the
maximum reimbursement of 200 test strips for nonhypoglycemia inducing medications in patients with T2DM
in Ontario, and 2.08 tests per day for insulin glargine based on a 2010 study by Gomes et al. [21]. The maximum
reimbursable number of strips was selected for dulaglutide as a conservative estimate of the SMBG test cost
ultimately borne by the healthcare payer while the 2.08 tests per day for insulin glargine was based on utilization
data from Canada. The cost per strip was taken to be CAD 0.79 based on the 2016 Ontario drug benefit formulary
price of CAD 0.729 plus pharmacy fee [20].

Insulin costs after intensification were assumed to be the same in both arms, based on a market-share weighted
cost of basal and bolus insulin, assuming total insulin use of 0.4 IUs/kg/day split into 40% basal insulin and
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Table 4. Costs of diabetes complications in the year of onset and in subsequent years.
Cost in year of event (CAD) Cost in subsequent years (CAD)

Myocardial infarction 19,642 3072

Stroke 26,754 3712

Congestive heart failure 17,968 5038

Ischemic heart disease 6147 3550

Blindness 3286 2342

First digit amputation 41501 5684

Renal failure 26628 12086

Severe hypoglycemia 2098 –

Complication costs were inflated to 2016 Canadian dollars using the Health Component of the Canadian Consumer Price Index of 120.7 in 2012 and 124.7 in 2016 (1.0331 multiple).
CAD: Canadian dollar.

Table 5. Health state utility values in the base case analysis.
QoL change in year of event QoL change in subsequent years Ref.

Myocardial infarction -0.041 -0.012 [23,24]

Stroke -0.052 -0.040 [23,24]

Congestive heart failure -0.064 -0.018 [23,24]

Ischemic heart disease -0.041 -0.041 [23,24]

Blindness -0.050 -0.050 [23,24]

Renal failure -0.263 -0.263 [18]

First digit amputation -0.280 -0.280 [25]

Nonsevere hypoglycemic event -0.0028 N/A [26]

Severe hypoglycemic event -0.0726 N/A [26]

CADTH: Canadian Agency for Drugs and Technologies in Health; QoL: Quality of life.

Table 6. Base case analysis results.
Cost with insulin
glargine (CAD)

Cost with
dulaglutide (CAD)

Incremental cost
(CAD)

QALE with insulin
glargine (QALYs)

QALE with
dulaglutide
(QALYs)

Incremental QALE
(CAD)

ICER (CAD per QALY
gained)

Base case analysis 72,879 92,652 19,773 12.52 12.90 0.38 52,580

CAD: Canadian dollar; ICER: Incremental cost–effectiveness ratio; QALE: Quality-adjusted life expectancy; QALY: Quality-adjusted life year.

60% prandial insulin, based on the mid-point of the recommended dose range (and the exact dose split) from the
Canadian diabetes association clinical practice guidelines (Table 3) [22].

Table 5.

Quality of life
Health state utility values were taken from a US EQ-5D score catalogue in combination with an amputation
disutility based on a Tobit model-derived tariff value (Table 6) [23–25]. The ‘baseline’ quality of life was taken to
be 0.753, based on a US catalog of EQ-5D scores from Sullivan et al. and utilized by CADTH in the analyses
presented in the Optimal use report of third-line pharmacotherapy for Type 2 Diabetes [9,24]. Disutilities associated
with hypoglycemia were taken from a study by Harris et al., which employed a time trade-off approach to estimate
the utility values associated with nonsevere and severe hypoglycemia [26]. All 1696 patients who completed the
analysis were Canadian, with 49.3% coming from Ontario, 13.3% from British Columbia, 9.2% from Alberta and
at least one participant coming from each of the remaining ten provinces/territories [26].

A disutility of -0.0061 (standard error 0.001) was applied in the base case analysis for every unit of BMI above
25 kg/m2 in line with the CODE-2 study published by Bagust and Beale in 2005 [27]. The study used a time trade-
off approach to establish the disutility associated with each unit of BMI over 25 kg/m2 in a European population
enrolled. The CODE-2 population was 50% male and had a mean age at enrollment of 65.9 years, a mean BMI of
28.7 kg/m2 and a mean time since diagnosis of diabetes of 9.3 years [28]. Finally, in addition to the complication,
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BMI and hypoglycemia-related disutilities, a disutility was also associated with each SMBG test based on an annual
disutility of -0.0058 associated with weekly testing, yielding a disutility per test of -0.000111 [29].

Time horizon & discounting
The analysis was conducted over a 40-year time horizon, corresponding to patient lifetimes. Future cost and
effectiveness outcomes were discounted at a rate of 1.5% per annum in line with CADTH guidelines on economic
evaluation of health technologies [30].

Sensitivity analyses
A series of one-way sensitivity analyses were conducted around the AWARD-2 base case parameters to establish the
magnitude of the contributions of individual model parameters to model outcomes. The influence of the analysis
time horizon on projected model outcomes was investigated by running analyses over 10, 20 and 30 years. Cost
and effectiveness discount rates were set to 0 and 3% (symmetrically) to establish the importance of discounting
values to present day values. Sensitivity analyses were also performed in which the cost of all diabetes complications
was increased and decreased by 10% relative to the base case values. Five simulations were then run to assess the
key drivers of clinical benefit associated with dulaglutide; in the dulaglutide arm, all risk factors were set to the
same values as the insulin glargine arm with changes in HbA1c, systolic blood pressure, serum lipids, BMI and
hypoglycemia rates from the comparator arm applied in turn. Disutilities of -0.01 and -0.0000048 were associated
with each severe and nonsevere hypoglycemic event based on the CADTH therapeutic review of third-line therapy
for Type 2 diabetes base case value. A second analysis was conducted in which a disutility of -0.0033 was applied
in line with a sensitivity analysis from the same report and originally reported by Levy et al. for mild-to-moderate
hypoglycemia [31]. The -0.0061 disutility associated with each BMI unit above 25 kg/m2 was abolished, and the
-0.000111 disutility associated with each additional SMBG test was abolished in a separate analysis and then
both the BMI and SMBG disutilities were abolished in the same analysis [27,29]. An insulin glargine dose of
0.53 IUs/kg/day was used to calculate the cost of insulin glargine (in place of the dose from AWARD-2) based on
the dose for insulin analogs used in the CADTH therapeutic review of third-line therapy for Type 2 diabetes. The
per-kilo dose was converted to a mean dose per patient per day using the mean patient bodyweight in the insulin
glargine arm at the end of AWARD-2 (86.31 kg + 1.44 kg = 87.75 kg). Finally, an analysis was run in which the
base case assumption of intensifying to basal-bolus insulin therapy at an HbA1c threshold of 9% was changed to
intensify therapy after 5 years.

Results
In the base case analysis based on the results of the AWARD-2 trial, dulaglutide 1.5 mg increased QALE by
0.38 quality-adjusted life years (QALYs) relative to insulin glargine with absolute QALE estimates of 12.90 QALYs
relative to 12.52 QALYs (Table 6). The increase in QALE was accompanied by an increase in costs from CAD 72,879
to CAD 92,652 over patient lifetimes, yielding a incremental cost–effectiveness ratio (ICER) of CAD 52,580 per
QALY gained. The 9% HbA1c threshold for treatment switching resulted in a mean duration of treatment with
dulaglutide 1.5 mg of 23.98 years. A cost–effectiveness scatterplot was plotted by grouping patients into cohorts
of 50 and plotting the mean incremental cost and QALE for each of the 400 resulting groups (Figure 1). The
scatterplot data were then used to generate a cost–effectiveness acceptability curve showing the likelihood that
dulaglutide would be cost–effective relative to insulin glargine over a range of willingness-to-pay (WTP) thresholds
(Figure 2).

One-way sensitivity analyses showed the analysis to be most sensitive to the analysis time horizon, the exclusion
of BMI and HbA1c treatment effects and hypoglycemia benefits in the dulaglutide arm, the assumed dose (and
therefore cost) of insulin and the choice (or use) of utilities associated with hypoglycemic events, SMBG testing and
excess BMI (Table 7). Abolishing the disutilities associated with excess BMI and SMBG testing resulted in ICERs of
CAD 90,819 and CAD 62,989 per QALY gained respectively, while abolishing both disutilities in the same analysis
resulted in an ICER of CAD 127,096 per QALY gained. Assuming a higher mean basal insulin dose per patient
reduced the ICER considerably (by CAD 11,098 to CAD 41,482 per QALY gained), demonstrating that changes
in insulin costs could substantially affect the findings of the analysis. However, the sensitivity analysis should be
interpreted with caution as the higher dose assumption (of 0.53 IU/kg/day) may also have resulted in different
clinical outcomes from those modeled (such as improved glycemic control and increased rates of hypoglycemia).
Switching to a time-based approach to treatment intensification resulted in a much lower ICER (of CAD 19,677
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Figure 1. Scatterplot of incremental costs versus incremental quality-adjusted life expectancy with dulaglutide
1.5 mg versus insulin glargine based on AWARD-2.
CAD: Canadian dollars; QALY: Quality-adjusted life years.
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Figure 2. Cost–effectiveness acceptability curve showing the likelihood of dulaglutide 1.5 mg being cost-effective
relative to insulin glargine based on AWARD-2.
CAD: Canadian dollars.

per QALY gained relative to CAD 52,580 in the base case) driven by greatly reduced costs in the dulaglutide arm
of CAD 81,949 relative to CAD 75,860 in the insulin glargine arm (an incremental cost of CAD 6,089) and only
a modest reduction in incremental QALE to 0.31 QALYs relative to the base case of 0.38 QALYs.
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Discussion
The present analysis showed that dulaglutide 1.5 mg improved QALE compared with insulin glargine as an
add-on to metformin and sulfonylurea in a simulated cohort representative of patients with T2DM inadequately
controlled on metformin and sulfonylurea. Relative to insulin glargine, improvements in QALE were accompanied
by increases in cost, resulting in an ICER of CAD 52,580 per QALY gained which could be considered borderline
cost-effective based on a WTP threshold of CAD 50,000 per QALY gained. The likelihood of cost–effectiveness
increased rapidly to 91.2% at a WTP threshold of CAD 100,000 per QALY gained. While the base case analysis
did not show dulaglutide to be unequivocally cost-effective relative to insulin glargine, the conservatism of the
base case analyses should be taken into consideration. Notably, a one-way sensitivity analysis in which the time of
treatment intensification was brought forward to 5 years showed dulaglutide 1.5 mg to be cost-effective, and the
analysis in which the insulin dose was taken from the CADTH therapeutic review of third-line therapy for Type 2
diabetes also showed dulaglutide 1.5 mg to be cost-effective.

As with all modeling analyses, there are limitations in the modeling approach that should be considered when
interpreting the findings of the analysis. Notably, the structure of the model used includes the same limitations of
the original UKPDS OM. In the case of equations from the UKPDS OM, these limitations include the ability to
capture only first events (e.g., not capturing multiple amputations, myocardial infarcts and strokes), an inability
to capture peripheral neuropathy, ulceration, depression and other complications of diabetes, and the simplifying
clinical assumptions used to capture certain complications. For instance, eye disease is represented as the single
state of ‘blindness in one eye’. Although the endpoint matches the blindness endpoint in the UKPDS trial, the full
progression of diabetic retinopathy is not captured in the model, which would yield a conservative analysis from
the dulaglutide perspective as less severe stages of ocular disease would not be captured. Furthermore, patients in
the UKPDS were enrolled between 1977 and 1988, the vast majority prior to the approval of the first statin [32];
the cardiovascular risk profile of the UKPDS population is therefore likely to differ considerably from a modern
population of patients with T2DM.

The analysis also had many strengths; most notably, the base case was well-adapted to the Canadian setting,
making use of complication costs, drug costs, SMBG resource use assumptions, diabetes complication disutilities
and hypoglycemia disutilities taken from Canadian populations or from analyses previously conducted by CADTH.
The analysis was also conducted using a model based on risk equations from the published and validated UKPDS
outcomes model, adapted to capture hypoglycemia and treatment intensification to better reflect the long-term
management of Type 2 diabetes. The clinical data employed were also robust, with a relatively large RCT (N = 810)
being the primary driver of the comparison with insulin glargine.

Conclusion
Based on an adaptation of a widely cited, published and validated economic model of T2DM, and clinical data
from the AWARD-2 study, dulaglutide represents a cost-effective addition to the T2D armamentarium in patients
experiencing inadequate glycemic control on metformin and a sulfonylurea and considering an injectable treatment
in Canada.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/full/
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Summary points

• The objective of the study was to conduct a cost-utility analysis of the once-weekly glucagon-like peptide 1
agonist dulaglutide 1.5 mg relative insulin glargine as third-line therapy in the treatment of patients with Type 2
diabetes mellitus (T2DM) inadequately controlled on metformin and sulfonylurea in Canada.

• A cost-utility model was developed based on risk equations from the United Kingdom Prospective Diabetes Study
with adaptations to the Canadian setting.

• The choice of model parameters was guided by a previous economic evaluation of third-line therapies for patients
with T2D in the Canadian setting, published by the Canadian Agency for Drugs and Technologies in Health.

• The analysis was conducted over a 40-year time horizon, using data from the AWARD-2 randomized controlled
trial to inform initial changes in patient risk factors (including glycated hemoglobin, systolic blood pressure and
BMI) upon initiation of treatment.

• Over a 40-year time horizon, the analysis demonstrated that dulaglutide 1.5 mg would increase quality-adjusted
life expectancy by 0.38 quality-adjusted life years (QALYs) relative to insulin glargine, from 12.52 QALYs to 12.90
QALYs.

• The increase in quality-adjusted life expectancy was accompanied by a projected increase in costs from
CAD 72,879 to CAD 92,652 over the analysis time horizon, yielding an incremental cost-utility ratio of CAD 52,580
per QALY gained.

• One-way sensitivity analyses showed that the model was most sensitive to assumptions around treatment
intensification, and the inclusion of a quality of life decrement associated with high BMI. The model was
relatively insensitive to changes in other individual model parameters.

• Overall, the analysis showed that dulaglutide 1.5 mg would likely be cost-effective relative to insulin glargine in
patients with T2D inadequately controlled on metformin and sulfonylurea in Canada.
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