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Background: Despite the use of statins, many patients with cardiovascular disease (CVD) have persistent residual risk. In a large
Phase III trial (REDUCE-IT), icosapent ethyl (IPE) was shown to reduce the first occurrence of the primary composite endpoint of
cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, coronary revascularization, or hospitalization for unstable angina.
Methods: We conducted a cost-utility analysis comparing IPE to placebo in statin-treated patients with elevated triglycerides, from
a publicly funded, Canadian healthcare payer perspective, using a time-dependent Markov transition model over a 20-year time
horizon. We obtained efficacy and safety data from REDUCE-IT, and costs and utilities from provincial formularies and databases,
manufacturer sources, and Canadian literature sources.

Results: In the probabilistic base-case analysis, IPE was associated with an incremental cost of $12,523 and an estimated 0.29
more quality-adjusted life years (QALYSs), corresponding to an incremental cost-effectiveness ratio (ICER) of $42,797/QALY
gained. At a willingness-to-pay of $50,000 and $100,000/QALY gained, there is a probability of 70.4% and 98.8%, respectively,
that IPE is a cost-effective strategy over placebo. The deterministic model yielded similar results. In the deterministic sensitivity
analyses, the ICER varied between $31,823-$70,427/QALY gained. Scenario analyses revealed that extending the timeframe of
the model to a lifetime horizon resulted in an ICER of $32,925/QALY gained.

Conclusion: IPE represents an important new treatment for the reduction of ischemic CV events in statin-treated patients with
elevated triglycerides. Based on the clinical trial evidence, we found that IPE could be a cost-effective strategy for treating these
patients in Canada.
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Introduction
In Canada, cardiovascular disease (CVD) is the second leading cause of death after cancer and a leading cause of
hospitalization." Ischemic heart disease (IHD), the most common form of CVD, is the first cause of years of life lost and
the second leading cause of disability-adjusted life years lost.>* Early detection and management of CVD risk factors
have contributed to reducing the burden of CVD in the last few decades, but despite the widespread use of statins, many
patients have persistent residual CV risk.” Studies have shown that rates of CV events remain high even among patients
who are receiving recommended treatments for CV prevention.®'* In these patients, an elevated triglyceride level is
believed to be an independent marker for an increased risk of ischemic events.'''> Medications commonly used to
reduce triglyceride levels are extended-release (ER) niacin and fibrates; however, these have not proven to be efficacious
in reducing CV events.'®%°

Icosapent ethyl (IPE) is a member of a new class of drugs that acts in multiple ways to reduce CV risk. Studies suggest that IPE
may impact atherosclerotic processes, resulting in reduced development, slowed progression, improved endothelial functions, and
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increased stabilization of atherosclerotic plaque.?' ** It may also have anti-inflammatory, antioxidative, plaque-stabilizing, and
membrane-stabilizing properties.* 2® In a randomized, placebo-controlled trial, the Reduction of Cardiovascular Events with
Icosapent Ethyl-Intervention Trial (REDUCE-IT), the primary composite endpoint event (ie, cardiovascular death, nonfatal
myocardial infarction (MI), nonfatal stroke, coronary revascularization, or unstable angina) occurred in 17.2% of the patients in
the IPE group versus 22.0% in the placebo group (hazard ratio [HR], 0.75; 95% confidence interval [CI], 0.68 to 0.83; P<0.001).”’
Additionally, in the Effect of VASCEPA® on Improving Coronary Atherosclerosis in People With High Triglycerides Taking
Statin Therapy (EVAPORATE) trial, IPE demonstrated a regression of coronary plaque, suggesting an anti- atherosclerotic
effect.

Treatment advances are allowing many individuals who would have died of CVD in the past to now live longer with the
disease.” In Canada, in 2013, approximately 2.4 million Canadian adults lived with diagnosed heart disease and over 740,000 had
a history of stroke.?*>° Although a reduction in mortality due to CVD has increased life expectancy for Canadians, a longer life
lived in poor health is not necessarily indicative of improved health outcomes. Besides causing considerable difficulties for
patients and affecting their quality-of-life (QoL), CVD also has a significant economic cost.>' Not only does CVD affect the health
system, it also affects the overall economy through missed work and lower productivity. In Canada, total costs for CVDs were
estimated to be $12 billion in 2008.*" The objective of the current study was to assess the economic impact of IPE in the reduction
of ischemic CV events in Canada based on the results of REDUCE-IT, which evaluated the brand name IPE VASCEPA.?’
VASCEPA is a new drug, approved in Canada to reduce the risk of CV events in statin-treated patients (primary and secondary
prevention). Preventing or mitigating CV events can have a significant positive impact on healthcare costs and patient well-being.

Methods

Cost-Utility Analysis

We conducted a cost-utility analysis (CUA), from a Canadian publicly funded health care payer perspective, according to the most
recent guidelines for the economic evaluation of Health technologies published by the Canadian Agency for Drugs and
Technologies in Health (CADTH) in 2017.% We expressed the results of the analysis as the cost per quality-adjusted life year
(QALY) gained.*

Our target population is in accordance with REDUCE-IT, which compared the effects of IPE 4 grams daily versus
placebo in men and women with established CVD or with diabetes mellitus (DM) and other CVD risk factors, despite
stable statin therapy and reasonably well-controlled levels of low-density lipoprotein cholesterol (LDL-C).?” All
participants used a stable dose of a statin + ezetimibe. The 2013 ACC/AHA Guideline on the Treatment of Blood
Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults provided guidance on the appropriate intensity of
pharmacological treatment to reduce CVD, defining the intensity of statin therapy on the basis of the average expected
LDL-C response to a specific statin and dose.** Table 1 displays examples of high-, moderate-, and low-intensity statin

Table | Examples of High-, Moderate-, and Low-Intensity Statin Therapy Based on the 2013 ACC/AHA
Guideline on the Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults

High-Intensity Statin Therapy Moderate-Intensity Statin Therapy Low-Intensity Statin Therapy

Atorvastatin 40-80mg Atorvastatin 10-20mg Fluvastatin 20-40mg
Rosuvastatin 20-40mg Fluvastatin 40mg BID Lovastatin 20mg
Fluvastatin XL 80mg Pravastatin 10-20mg
Lovastatin 40mg Simvastatin 10 mg

Pravastatin 40-80mg

Rosuvastatin 5—10mg

Notes: Adapted from JAM Coll Cardiol, 68(1), Lloyd-Jones DM, Morris PB, Ballantyne CM, Birtcher KK, Daly DD, DePalma SM. 2016 ACC
expert consensus decision pathway on the role of non-statin therapies for LDL-cholesterol lowering in the management of athero-
sclerotic cardiovascular disease risk: a report of the American College of Cardiology Task Force on Clinical Expert Consensus
Documents. 92—125, Copyright 2016, with permission from Elsevier.*” Only medications available in Canada are included.
Abbreviations: ACC/AHA, American College of Cardiology/American Heart Association; BID, twice daily; mg, milligrams.
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therapy based on the 2013 ACC/AHA Guideline. In REDUCE-IT, the distribution of patients according to their intensity
of statin therapy was high in 30.9%, moderate in 62.7%, and low in 6.4% of patients. The proportion of patients in the
trial who used ezetimibe was 6.4%’ and we assumed that the distribution of specific statins within treatment intensity
levels was evenly distributed between all treatments.

Consistent with the most recent Canadian HTA review of a CUA model for proprotein convertase subtilisin/kexin
type 9 (PCSKD9) inhibitors by CADTH, we considered a 20-year time horizon in the base-case analysis.>> We discounted
costs and effects incurred after one year at a 1.5% annual discounting rate, as per the most recent CADTH guidelines.

We based the CUA on a probabilistic time-dependent Markov transition model, comparing IPE to placebo for the
reduction of ischemic CV events. We cycled patients through the Markov model in one-year cycles to predict the long-term
risk of major CV events through five different health states (Figure 1; Supplement 1). Patients entered the model in the CV
event-free (CEF) state, where we assumed that they were at risk of non-fatal CV event (CVE), death from fatal CV causes
(DCV), or death from other causes (DOC). Patients with a CVE remained in a post-non- fatal CV event (post-CVE) state,
where we assumed that they were at risk of subsequent events. In terms of CVEs, we considered the incidence and
distribution of each individual outcome included in the primary composite endpoint: CV death, nonfatal MI, nonfatal stroke,
coronary revascularization, and unstable angina. We applied a half-cycle correction to more accurately reflect the
continuous nature of the state transition (the assumption being that transitions occur, on average, half-way through each
cycle instead of at the beginning of the cycle).

We obtained efficacy and safety outcomes from REDUCE-IT.?” We retrieved utility and disutility data from the
literature, while we acquired costs, presented in 2019 Canadian dollars (CAD), from the manufacturer, provincial
formularies and pharmacists’ databases, and Canadian literature sources.

Efficacy and Safety

We applied the individuals hazard ratios (HRs) of each event from REDUCE-IT (Figure 2) to reconstitute the Kaplan-
Meier based on individual patient-level data (IPD), appraising the proportional hazards assumption for all HRs used in
the model (Supplement 2). We extrapolated survival rates for the placebo group over the 5-year time horizon using
parametric survival models, evaluating the best fit based on the Akaike Information Criterion (AIC) and Bayesian

1. Men or women 245 years of age with established CVD or 250 years of age with
diabetes in combination with one additional risk factor for CVvD

2. Fasting TG levels 2135 mg/dL and <500 mg/dL

3. LDL-C >40 mg/dL and <100 mg/dL and on stable statin therapy (+ ezetimibe) for
24 weeks

y
Cardiovascular event-

free (CEF)

Death from fatal
cardiovascular
causes (DCV)

Non-fatal
Cardiovascular Event
(CVE)

Death from other
causes (DOC)

Post Non-fatal
Cardiovascular Event
(Post-CVE)

Figure | Markov Model Structure.
Abbreviations: CEF, cardiovascular event-free; CVD, cardiovascular disease; CVE, non-fatal cardiovascular event; DCV, death from fatal cardiovascular causes; DOC, death
from other causes; LDL-C, low-density lipoprotein cholesterol; mg/dL, milligrams per decilitre; Post-CVE, post non-fatal cardiovascular event; TG, triglyceride.
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Hazard Ratio
End Point Hazard Ratio (95% Cl) Icosapent Ethyl Placebo (95% C1)*
n/N n/N
(%) (%)
) 2 705/4089 901/4090 0.75
Primary Composite (ITT) - (17.2%) (22.0%) (0.68-0.83)
" 174/4089 213/4090 0.80
Cardiovascular Death —_— (4.3%) (5.2%) (0.66-0.98)
s - 237/4089 332/40%0 0.70
Nonfatal Myocardial Infarction —— (5.8%) (8.1%) (0.59-0.82)
85/4089 118/4090 0.71
— B (2.1%) (29%) (0.54-094)
e 376/4089 544/4090 0.66
Coronary Revascularization —— (9.2%) (133%) 0.58-0.76)
o : 108/4089 157/4090 0.68
Hospitalization for Unstable Angina —_—— (2.6%) (38%) (053-087)

r T T T T 1
04 10 14

Icosapent Ethyl Better  Placebo Better

Figure 2 Cumulative Incidence of the REDUCE-IT Individual First Primary Endpoint. From N Engl | Med, Bhatt DL, Steg PG, Miller M, et al. Cardiovascular risk reduction
with icosapent ethyl for hypertriglyceridemia. 380:11-22. Copyright © 2019 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society.27
Abbreviations: Cl, confidence interval; ITT, intention-to-treat; n, number of patients in treatment group with an event; N, total of number of patients in treatment group.

Information Criterion (BIC) statistics, using the Flexsurv for R package for time-to-event data and by visual fit to the
Kaplan Meier curves (Supplement 3). In the absence of observed data after the initial 5-year period, we assumed
subsequent event rates were equal to that of the placebo group (ie, a HR of 1), as opposed to a less conservative scenario
where the benefit of IPE continued to accrue over time.

The incidence of treatment-induced adverse effects (AEs) included in this analysis were those of peripheral edema,
constipation, atrial fibrillation, and serious bleeding.”” We only took into account AEs that were statistically different (p
<0.05) in disadvantage of IPE, with the exception of serious bleeding (p=0.06) as it is considered an important safety
parameter.

Utilities and Disutilities

In this model, we applied multiplicatively acute CVE health state disutilities and post-event utilities to the baseline utility
value (Table 2). The baseline utility represented the population under study, which comprised 70.7% patients with
established CVD and 29.3% with DM and at least one additional CVD risk factor. In our model, patients experienced
acute disutility in the year after their event, after which they would experience a chronic post- event utility. We also

conducted a structured literature review to identify the disutility associated with each AE included in our model
(Table 3).

Table 2 Health State Utility Values Included in the Model

Health State Multiplier Value SE References
Baseline (With existing 1.000 0.762 | 0.016 | ] Stevanovi¢ et al (2016) and O’Reilly et al
CVD or DM) (201 1)%84°
Acute Nonfatal Ml 0.760 0.579 | 0.018
Acute Nonfatal Stroke 0.628 0.479 | 0.040
Acute Coronary
Revascularization 0.808 0.616 | 0.038 | NICE clinical guideline
(Continued)
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Table 2 (Continued).

Health State Multiplier Value SE References ‘
Acute Unstable Angina 0.770 0.587 | 0.038 | CGI8I (Lipid Modification)®**°

Post Nonfatal Ml 0.808 0.616 | 0.018

Post Nonfatal Stroke 0.683 0.520 | 0.040

Post Coronary

Revascularization 0.808 0.616 | 0.038

Post Unstable Angina 0.808 0616 | 0018

CV Death 0.000 0.000 | 0.000 | By Definition

Death 0.000 0.000 | 0.000 | By Definition

Abbreviations: CVD, cardiovascular disease; DM, diabetes mellitus; MI, myocardial infarction; NICE, National Institute for
Health and Care Excellence; SE, standard error.

Table 3 Disutility Values Included in the Model

Adverse Event Value References

Disutility

Peripheral Edema —0.005 | 0.0008 | Disutility derived from Sullivan et al (2016), with the assumption that this disutility lasts for 7 days®'

Constipation —0.001 | 0.0009 | Disutility derived from Christensen et al (2016), with the assumption that this disutility lasts for 7
days®>53

Atrial Fibrillation —0.032 | 0.0071 | Disutility taken from Steg et al (2011), with the assumption that this disutility lasts for 0.5 years>>>*

Serious Bleeding —0.104 | 0.0260 | Disutility taken from Tengs et al (2000), with the assumption that this disutility lasts for | month and IC

bleeding will be associated with neurologic disability for | year®®

Abbreviations: IC, intracranial; SE, standard error.

Costs

We used drug prices paid by the public payer (lower-cost alternatives) for IPE and all comparators. We obtained unit
costs from the Ontario Drug Benefit Formulary/Comparative Drug Index, as of March 28, 2019 (Table 4).°° Given their
respective recommended doses, the proportion of patients using ezetimibe (6.4%), and the distribution of different statins
per treatment intensity, we estimated average annual costs of standard of care (SOC) + placebo and SOC + IPE to be
$148.55 and $3728, respectively. Since we assumed after the trial period of 5- year CVE rates were equal in both groups,
we also applied the annual costs of SOC + placebo to both groups.

Table 4 Treatment Acquisition Costs of IPE and Other Lipid Lowering Therapies

Drug Strength Statin Intensity Recommended Dose Dosage Form Priceby Unit($) ‘
IPE (VASCEPA®) Ig - 2g BID Cap $2.4500
Ezetrol (Ezetimibe) 10 mg - 10 mg daily Tab $0.1811
Rosuvastatin calcium 5 mg - |- to 40 mg Tab $0.1284
(Crestor™ and generics) 10 mg Moderate Daily Tab $0.1354

20 mg High Tab $0.1692

40 mg High Tab $0.1990
Atorvastatin calcium 10 mg Moderate 10 to 80 mg at Tab $0.1743
(Lipitor™ and generics) 20 mg Moderate Bedtime Tab $0.2179

40 mg High Tab $0.2342

80 mg High Tab $0.2342

(Continued)
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Table 4 (Continued).

Strength  Statin Intensity Recommended Dose Dosage Form Priceby Unit($)

Fluvastatin sodium 20 mg Low 20 to 40 mg at Cap $0.2202
(Lescol™ and generics) 40 mg Low Bedtime Cap $0.3092
Fluvastatin sodium 80 mg Moderate 80 mg daily Tab $1.6225
(Lescol XL™)
Lovastatin 20 mg Low 20 to 40 mg at Tab $0.4919
(Mevacor™ and generics) 40 mg Moderate Bedtime Tab $0.8985
Pravastatin sodium 10 mg Low 10 to 40 mg at Tab $0.2916
(Pravachol™ and generics) | 20 mg Low Bedtime Tab $0.3440
40 mg Moderate Tab $0.4143
Simvastatin 5 mg - 10 to 80 mg at Tab $0.1023
(Zocor™ and generics) 10 mg Low Bedtime Tab $0.2023
20 mg Moderate Tab $0.2501
40 mg Moderate Tab $0.2501
80 mg - Tab $0.2501

Abbreviations: BID, twice daily; g, gram; IPE, icosapent ethyl; mg, milligrams.

The annual costs related to CV events are depicted in Tables 5 (see Supplement 4 for more detailed cost data). We
inflated the average annual per patient healthcare cost of complications to 2019 prices using the healthcare component of
the consumer price index (CPI).*” In our model, we assumed that 75% of revascularizations were percutaneous coronary
intervention (PCI) and 25% were coronary artery bypass grafting (CABG), based on the recommendation of clinical
experts. According to Kaul et al, revascularization rates in the United States (US) were almost 3 times greater than in
Canada.’® Therefore, for each coronary revascularization in the model, we only considered 35.7% to be performed in
Canada. We estimated the subsequent years’ cost associated with coronary revascularization by using the proportional
difference between the first year and subsequent year’s cost of CABG and PCI in a US study.***° Lastly, we counted

Table 5 Annual Costs of Cardiovascular Events Included in

the Model
Nonfatal Ml - Initial Year $12,392.82
Nonfatal MI - Subsequent Years $3278.32
Nonfatal Stroke - Initial Year $23,840.28
Nonfatal Stroke - Subsequent Years $4806.48
Coronary Revascularization - Initial Year® $4676.47
Coronary Revascularization - Subsequent Years® $3411.53
Unstable Angina - Initial Year $5877.19
Unstable Angina - Subsequent Years $3463.99
Cardiovascular Death® $7878.61

Notes: “The cost of coronary revascularization was a weighted average of the
costs of CABG and PCl, the distribution of which was based on expert opinion;
®The cost of CV death was calculated as the average of fatal Ml and fatal stroke.
Abbreviations: CABG, coronary artery bypass grafting; CV, cardiovascular;
MI, myocardial infarction; PCI, percutaneous coronary intervention.
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Table 6 Annual Costs Associated with Follow-Up and

Monitoring
Initial Year - IPE $315.39
Initial Year - Placebo $203.36
Subsequent Years - IPE $203.36
Subsequent Years - Placebo $203.36

Notes: Assessment appointment for evaluating the response and adverse
events, and the initial fasting lipid panel were only considered for the IPE group.
Abbreviation: IPE, icosapent ethyl.

Table 7 Adverse Events Costs Included in the Model

Adverse Events Probability Value SE References

Peripheral Edema $4663.00 | $313.61 | OCC (R.60.0)*°

Constipation $3391.00 | $95.28 | OCC (K.59.0)*

Atrial Fibrillation $5985.00 | $118.99 | OCC (1.48.90)*

Serious Bleeding $5402.36 | $314.69 | OCC (K.92.2/K.62.5/1.62.0/R.31.0/R.04.0)*°

Abbreviations: OCC, Ontario Case Costing; SE, standard error.

acute care costs associated with episodes of hospitalizations at the initial onset of fatal MI and stroke, similarly to
a published Canadian cost-utility analysis on hypertension.*!

The annual medical costs associated with follow-up and monitoring are presented in Table 6 (seeSupplement 4 for
more detailed cost data), which were based on a number of assumptions (Supplement 5). We only considered the medical
appointment to evaluate the response and adverse events, and the initial fasting lipid panel for the IPE group.

We obtained the mean cost of adverse events (Table 7) from the Costing Analysis Tool of the Ontario Case Costing (OCC)
database, which provides patient-level costs for inpatients and ambulatory care cases in Ontario for the years 2010-2018.%

Base Case

Consistent with recent CADTH guidelines,’® we derived the base case analysis results from an analysis of uncertainty
using a probabilistic model (see Supplement 5 for model assumptions). We generated probabilistic analyses (PAs) by
simultaneously sampling from estimated probability distributions of model parameters (Table 8), performing a total of

Table 8 Parameters Varied in Probabilistic and Deterministic Sensitivity Analyses

Parameter Range Tested Distribution
Starting Age Range in REDUCE-IT trial Normal
Proportion Males/Females + 25% Beta
a= 3.828
B= 1518
Statin Intensity * 25% Dirichlet
a= 0.627
B=0.309
Percentage of Ezetimibe Use * 25% Beta
a= 14911
B=217.830
(Continued)
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Table 8 (Continued).

Parameter Range Tested Distribution
Percentage of PCl vs CABG + 25% Beta
a= 3.250
= 1.083
Revascularization rates in Canada vs United + 25% Beta
States o= 9.937
B=17.923
HR Primary Endpoint - First event SE Beta

Individual parameter for
each endpoint

Individual Component of the Primary + 25% Beta
Endpoint — First event Individual parameter for
each endpoint

Individual Component of the Primary +25% Beta
Endpoint — Subsequent event Individual parameter for
each endpoint

Mortality Multiplier SE Gamma
Individual parameter for
each endpoint

Survival Parameters (Shape, Scale) SE Normal
Annual Drug Cost for Standard of Care Lower and Higher Gamma
Statin o= 1.099
B= 135.064
Health Care Cost SE Gamma
Individual parameter for
each cost
Monitoring and Follow-up Frequency Clinical Expert Gamma
Range Individual parameter for
each item
Monitoring and Follow-up Frequency Difference between Gamma
General Practitioner
and Cardiologist
Adverse Event Incidence + 25% Beta

Individual parameter for
each AE

Adverse event costs SE Gamma
Individual parameter for
each AE

Utility SE Beta
Individual parameter for

each health state

Abbreviations: CABG, coronary artery bypass grafting; HR, hazard ratio; PCI, percutaneous coronary intervention; SE,
standard error.
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5000 simulations. We generated descriptive statistics based on the simulated values for costs, QALYSs, incremental costs,
and incremental QALYs, and also constructed a cost-effectiveness acceptability curves (CEACs).

Uncertainty
We performed both deterministic sensitivity and probabilistic scenario analyses to assess the impact of each parameter on
the base case results (see details in Supplement 6).

Model Outputs

We calculated incremental cost-effectiveness ratios (ICERs) as the incremental cost/QALY gained. As per the most recent
CADTH guidelines, we presented the median probabilistic ICER.** We evaluated the cost-effectiveness of IPE versus placebo
based on the established willingness-to-pay (WTP) threshold of $50,000/QALY, which is a commonly accepted threshold in
Canada.

Results

Base Case Analysis
The results of the base case analysis are presented in Table 9. IPE was associated with an incremental cost of $12,523 and
an additional 0.29 QALY gained compared to placebo. The mean probabilistic ICER was $42,797/QALY gained.

Expected discounted costs by treatment and cost categories are shown in Table 10. The majority of the total
incremental costs is from the cost of IPE; however, the increase in medication costs is offset by the reduction in costs
associated with the first and subsequent CV events.

The gain in QALYs is driven largely by the decrease in CV events observed with IPE (Table 11). The disutility
associated with AEs has only a minimal impact on the gain in QALYs.

A scatter plot depicting the cost/QALY gained for each of the 5000 simulations is shown in Figure 3. The CEACs for
WTP thresholds from $0 to $200,000 are presented in Figure 4. At a WTP of $50,000, there is a 70.4% probability that
IPE is cost-effective relative to placebo. At a WTP of $100,000, there is a 98.8% probability that IPE is cost-effective
relative to placebo.

Uncertainty Analyses

The results of the deterministic sensitivity and probabilistic scenario analyses are presented in Supplement 6. The
deterministic model yielded comparable results (ICER = $40,529/QALY gained) due to similar incremental costs and
QALYs gained. From the deterministic sensitivity analyses, we found that the results were most sensitive to age, to the
percentage of CV death among primary endpoints, and to the percentage of coronary revascularization in subsequent
events. Based on the ranges tested, the ICERs varied between $31,823 and $70,427/QALY gained.

Table 9 Results of Probabilistic Analyses

Probabilistic Model

Total, Discounted

Costs, $ (SD) $54,864 ($4483) | $42,341 ($4777)

QALYs (SD) 9.88 (0.52) 9.58 (0.49)
Difference (IPE vs Placebo)

Costs, $ (SD) $12,523 ($1029)

QALYs (SD) 0.29 (0.07)

ICER Probabilistic (IPE vs Placebo)
Costs ($)/QALY gained (SD) $42,797 ($15,884)

Abbreviations: ICER, incremental cost-effectiveness ratio; IPE, icosapent ethyl; QALY, quality-
adjusted life year; SD, standard deviation.
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Table 10 Expected Discounted Costs, by Treatment and Cost Category

Probabilistic Model

Total Costs for | patient, Discounted ($)

Drug Cost (SD)

Cardiovascular Disease Cost - First Event (SD)
Cardiovascular Disease Cost - Subsequent Event
(SD)

Follow-Up (SD)

Adverse Events (SD)

IPE

$18,807 ($843)
$32,372 ($4283)
$766 ($104)

$1960 ($684)
$958 ($127)

Placebo ‘

$2043 ($480)
$36,448 ($4640)
$1388 ($188)

$1760 ($610)
$701 ($93)

Difference for | patient (IPE vs Placebo)
$16,764
-$4075
-$622
$200
$257

Drug Cost

Cardiovascular Disease Cost - First Event
Cardiovascular Disease Cost - Subsequent Event
Follow-Up

Adverse Events

Abbreviations: IPE, icosapent ethyl; SD, standard deviation.

Table Il Expected Discounted QALYs

Placebo

Probabilistic Model

Total QALY for | patient, Discounted

Utility Associated with Cardiovascular Health States 9.88 (0.52) 9.59 (0.49)
(SD)
Disutility Associated with Treatment-related AEs (SD) | —0.005 (0.001) | —0.004 (0.001)

Difference for | patient (IPE vs Placebo)
0.29
—0.001

Utility Associated with Cardiovascular Health States

Disutility Associated with Treatment-related AEs

Abbreviations: AE, adverse event; IPE, icosapent ethyl; QALY, quality-adjusted life year; SD, standard deviation.

The results of the probabilistic scenario analyses indicated that the time horizon can have a large impact on the
results, as extending the model to a lifetime horizon would result in an ICER of $32,925/QALY gained, while limiting
the timeframe to 5 years would result in an ICER of $253,227/QALY gained. All other scenario analyses (ie, varying the
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16,000 AC=$12,523; AQ=0.29
14,000
& Deterministic ICER=540,529;
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Figure 3 Scatter plot of Simulation of Cost-Effectiveness Plane for IPE vs Placebo.
Abbreviations: AC, incremental cost; AQ, incremental QALYs; ICER, incremental cost- effectiveness ratio; QALY, quality-adjustedlife year; WTP, willingness-to-pay.
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discount rate, using a societal perspective, using the data from the Kaplan Meier from REDUCE-IT instead of the
parametric survival function, and not using the half-cycle correction) yielded ICERs between $37,433 and $49,860/
QALY gained.

Discussion

The objective of this study was to assess the economic impact of IPE in the reduction of ischemic CV events in Canadian
statin-treated patients with CVD or DM+ RF with elevated triglycerides in Canada. Based on a CUA, from a publicly
funded healthcare payer perspective over a 20-year time horizon, the probabilistic base-case analysis revealed that
treatment with IPE was associated with an ICER of $42,797/QALY gained relative to placebo. At a WTP of $50,000 and
$100,000/QALY gained, there is a probability of 70.4% and 98.8%, respectively, that IPE is a cost-effective strategy for
this patient population. The largest driver of the increased costs seen with IPE is the cost of the medication itself;
however, as IPE reduces the occurrence of CV events,27 it may not only reduce the costs associated with these events, but
also improve the QALY's gained in these patients. Though IPE may increase the risk of certain AEs,?’ the disutilities
associated with these AEs are minimal.

This is the first economic evaluation specifically on IPE from a Canadian healthcare payer perspective; however,
evaluations have recently been conducted on omega-3 fatty acid therapies in similar patient populations in other
countries. Kodera et al (2018) performed a cost- effectiveness study comparing eicosapentaenoic acid (EPA), IPE is
a highly purified form of EPA, plus statin therapy versus statin therapy alone in Japanese patients with hypercholester-
olemia using data from the JELIS trial.** The original study revealed that adding EPA to statin therapy significantly
reduced the risk of major coronary events.*’ In the cost- effectiveness analysis conducted over a 30-year period from
a public healthcare funder perspective in Japan, the authors concluded that EPA plus statin therapy showed acceptable
cost-effectiveness in secondary prevention (¥5.5 million/QALY gained or ~$68,669 CAD) but not primary prevention
(¥29.6 million/QALY gained; ~369,564 CAD).** In addition, Philip et al (2016) developed a cost-effectiveness model
extrapolating the results of the same JELIS trial to a US population.** In their analysis conducted over a 5-year time
horizon, the authors reported both cost savings and improved utilities with EPA plus statin therapy versus statin
monotherapy.44 Gao et al conducted a cost-effectiveness analysis in Australia with a 25- year time horizon, which also
used data from REDUCE-IT.** The authors also found that icosapent ethyl was associated with both higher costs and
benefit, with an ICER of 59,036 Australian dollars (AUD)/QALY gained (~56,913 CAD), though this was not cost-
effective according to their WTP threshold of 50,000 AUD/QALY.45 This study differs from our current analysis, not
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only because it was conducted from the perspective of another country with different healthcare cost prices and
considerations, but also in terms of model inputs; however, of note, the key difference between the study by Gao et al
and our current analysis was the difference in costs between IPE and placebo (16,805 AUD [~16,200 CAD] versus
12,523 CAD in our study), whereas the difference in QALYs between treatments was identical (0.29). This may be
explained by the longer time horizon used in the study by Gao et al (25 versus 20 years in our study). In the US,
Weintraub et al performed a cost-effectiveness analysis also based on the results of the REDUCE-IT clinical trial. They
found that compared with standard care, IPE had an 89.4% probability of costing less than $50 000 per QALY gained
when using SSR cost and a 72.5% probability of costing less than $50 000 per QALY gained when using WAC. These
results are in line with what we found in our study.

Lastly, after completing a systematic review of cost-effectiveness studies on treatment strategies for the secondary
prevention of CVD, Marquina et al concluded that omega-3 polyunsaturated fatty acids were cost-effective relative to
standard care in most of the included studies, with ICERs ranging from 57,128 to 139,082 US dollars (~75,286 to
183,289 CAD).*

Some limitations are related to our model assumptions (Supplement 5). We assumed that the baseline characteristics
obtained from REDUCE-IT (eg, age and gender distribution, the proportion of patients using ezetimibe, the distribution
of statin treatment intensity levels, etc.) would be consistent with the target patient population in Canada. We also
assumed event rates were equal in both treatment groups after the initial 5-year period, considering our 25-year time
horizon, as we did not have follow-up data beyond this timepoint. Lastly, our assumptions on revascularization rates, the
proportion of patients expected to receive a PCI versus a CABG, and the proportion of the patient’s management
expected to be done by a primary care physician were based mainly on clinical expert consultation or limited data.

The estimated ICER was very sensible to the selected time horizon. Since it is a cost per QALY analysis, by limiting
the time horizon for example to 5 years instead of 20 years, the long-term impact on the QALY gained with the treatment
would be largely underestimated.

IPE represents an important new advanced treatment for the reduction of ischemic CV events in statin-treated patients
with elevated triglycerides. Based on the clinical trial evidence, this CUA suggested that IPE could be a cost-effective
strategy in Canada, based on the conventionally quoted threshold of $50,000/QALY gained.
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