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Targeted Literature Review Informing Economic

KEY FINDINGS & CONCLUSIONS

A total of 83 records were included in this literature review, of which 56 records
were selected for data extraction and analysis.

M o d e I St ru Ct u res i n At h e ros c I e rOti c Markov cohort models were the predominant model structure in both HTA

submissions (89%) and journal articles (85%) in ASCVD.

C a rd i ovas C u I a r D i s e as e Although the choice of model structure used in HTA submissions in ASCVD
tends to follow the precedence of previous ASCVD submissions (ie, Markov
cohort), other types of model structures are also feasible and can be accepted
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INTRODUCTION OBJECTIVE

 Atherosclerotic cardiovascular disease (ASCVD) is a leading cause of morbidity and mortality worldwide, affecting more than 380 million people.'? As of 2015, cardiovascular (CV) - To conduct a targeted literature review (TLR) to
disease accounted for approximately one-third of all deaths globally, with 85% resulting from myocardial infarction or stroke.? identify, characterize, and critically appraise

« Both a chronic and progressive disease, ASCVD is characterized by the accumulation of lipids and fibrous material within the arteries, resulting in the formation of atherosclerotic published cost-effectiveness models (CEMSs) in
plaques.3 These plaque formations can ultimately lead to CV events, such as stroke.34 A major causal factor of ASCVD is elevated lipid levels, such as low-density lipoprotein ASCVD from key health technology
cholesterol (LDL-C).> assessment (HTA) agencies and journal

« The current standard of care for ASCVD consists of lipid-lowering therapies, including statins, ezetimibe, and proprotein convertase subtilisin/kexin type 9 inhibitors (PCSKO9is); articles.

however, despite treatment, LDL-C levels often remain high, with only <30% of patients with ASCVD achieving guideline-recommended reductions in LDL-C.®

METHODS Table 1. PICOS Inclusion Criteria

« ATLR was performed in October 2024 using HTA agency websites and a MEDLINE database search (Figure 1). Category Inclusion Criteria

* Pre-defined population, intervention/comparators, outcomes, and study type (PICOS) criteria (Table 1) were employed to screen Population . Adults with ASCVD

identified records during the title/abstract (first pass) and full text (second pass) screening. Intervention/

Comparators * Any drug therapy

Figure 1. Overview of Methods used in the Targeted Literature Review
« Summary cost outcomes including total costs and costs for different health states
0 e e 0 e Outcomes « Summary health outcomes including life years and quality-adjusted life years
» Incremental cost-effectiveness ratio

Targeted search of: Screening of HTA Search of the CEVR to Extraction of key model Identifying and |
1. HTA websites: submissions and journal ensure all relevant models  details, assumptions, and ~ Summarizing the key Study type * CEAor CUA that models MACE or its components as a key outcome®

' ' i icati iqi imitati findings/insights, alon )

« NICE (UK) artlgles pybllcatlons eligible were captured |IIT]I.’[E.1’(IOHS/ | - g . QI | t_Q f | et fer . Global

+ CDA-AMC (Canada) for inclusion based on criticisms from included with a critical évaluation o

- PBAC (Australia) PICOS criteria studies in a standardized published models Language « English

table

* ICER (US) a Although reviews were not included in the literature review, any included reviews were searched for relevant CEAs/CUAs.
2 MEDLINE via Ovid Note: a date limit of 2021 was selected to allow for the capture of the most recent CEAs/CUAs for lipid-lowering therapies. However,

' as PCSKQis are a key treatment in ASCVD, any HTA submissions with PCSK9is submitted/published prior 2021 were also included in

the literature review.

Abbreviations: CDA-AMC = Canada’s Drug Agency; CEVR = Center for the Evaluation of Value and Risk; HTA = health technology assessment; ICER = Institute for Clinical and Economic Review; Abbreviations: ASCVD = ather.osclerotlf ca@ovascular d'se?se; CEA= cost-_effectlvelnfss analygls; CUA= COSt_Ut".'t.y .analy.S|s; HIA=
NICE = National Institute for Health and Care Excellence; PBAC = Pharmaceutical Benefits Advisory Committee; PICOS = population, intervention/comparators, outcomes, and study type; UK = health technology assessment; MACE = major adverse cardiovascular event; PCSK9i = proprotein convertase subtilisin/kexin type 9
United Kingdom; US = United States. inhibitor; PICOS = population, intervention/comparators, outcomes, and study type.

RESULTS Key Takeaways from HTA Submissions and Articles

» Atotal of 35 and 48 records were identified via HTA websites and the MEDLINE search, respectively (Figure 2). * Across HTA submissions, a common criticism from the NICE and CDA-AMC was the use of LDL-C as a
surrogate for CV events; notably, PBAC and ICER reports suggested that a patient-level approach could be an

Figure 2. Records Identified via HTA Websites and the MEDLINE Search alternative approach compared to a cohort model (Figure 6).

HTA websites: MEDLINE search: * Interms of journal articles, models linked to HTA submissions tended to assess more specific populations within

' ASCVD; published patient-level simulations (PLMs) in ASCVD demonstrate that different models have been
184 records/submissions (after 1,140 records/articles (after developed for manuscript publication versus HTA submission (Figure 7).
deduplication) deduplication)
l 1,094 articles excluded Figure 6. Key Takeaways from Extracted HTA Submissions
149 submissions (levels 1 and 2)
— _ _ Z)rizll;c)led (levels 1 46 articles eligible for inclusion « A common criticism across models was the use of LDL-C as a surrogate for CV events.?-14
) > additional articles » The use of a composite outcome (ie, MACE) was criticized, and thus, may be less
) v NICE (UK) oreferable than modelling events individually. 1°

» There were concerns over health states in the evolocumab model (Markov), which had 13
composite states based on arbitrary assumptions (not data)."

Total of 48 articles includede®

a Includes both initial and resubmissions to HTA agencies. P Identified through hand searching economic literature reviews and supplemental search of the CEVR CEA registry. ¢ All
included submissions (35 submissions) were extracted and analysed, whereas a subset of all included articles (21 articles), were selected for data extraction and analysis.

» Similar to NICE, a common criticism across models was the use of LDL-C as a surrogate
Abbreviations: CEA = cost-effectiveness analysis; CEVR = Center for the Evaluation of Value and Risk; HTA = health technology assessment.

CDA-AMC for CV events.15-18

(Canada) » The sponsor for ticagrelor originally submitted a PLM; however, upon CDA-AMC'’s
request, the sponsor for ticagrelor had later provided a Markov model.”

Detailed Breakdowns of Included/Extracted Models

* The majority of models were Markov cohort in both HTA submissions (89%) and journal articles (85%; Figure 3).

« Nearly half of the HTA submissions were from Australia (47%), followed by Canada (28%), the United Kingdom (UK; 17%), and
the United States (US; 8%; Figure 4). In terms of journal articles, the highest proportion were from China (26%), followed by
the US (17%), and various other countries (Figure 5).

» PBAC stated that a microsimulation approach (instead of a Markov cohort) may have
PBAC been more appropriate for rivaroxaban, as it has a greater ability to track events over
(Australia) time and given the baseline heterogeneity; rivaroxaban was resubmitted with a DES
model, which ultimately received a positive recommendation.’9-?"

» Public comment on the rivaroxaban/icosapent ethyl model suggested to conduct a PLM,;
ICER (US) however, ICER responded that they did not have access to patient-level data, and that
ultimately, a PLM would not lead to differences in average incremental results.??

Figure 3. Breakdown of Model Structures from Included HTA Submissions and Articles

Markov? | | | PSM

# of records Abbreviations: CDA-AMC = Canada’s Drug Agency; CV = cardiovascular; DES = discrete-event simulation; HTA = health technology assessment; ICER = Institute for
0 10 20 30 40 50 60 Clinical and Economic Review; LDL-C = low-density lipoprotein cholesterol; MACE = major adverse cardiovascular event; NICE = National Institute for Health and
Care Excellence; PBAC = Pharmaceutical Benefits Advisory Committee; PLM = patient-level simulation model; UK = United Kingdom; US = United States.

Journal articles n = 41 (85%) n = 48 models Figure 7. Key Takeaways from Extracted Articles

» Of the drugs with linked models, all consisted of 1 to 2 linked journal article(s), except for
evolocumab, which consisted of 7 linked journal articles.?3-2°

Models linked to

HTA submissions n =32 (89%) n = 36 modelsP o » Linked models between HTA submissions and journal articles (for the same drug) were
HTA submissions overall similar; the most commonly noted difference across several ASCVD drugs was
(n = 108) assessing different subgroups, with journal articles tending to assess more

a Refers to Markov cohort. ® One submission (ticagrelor submitted to CDA-AMC) included both a Markov cohort and a PLM,” which are counted as two separate models.
Abbreviations: CDA-AMC = Canada’s Drug Agency; DES = discrete-event simulation; HTA = health technology assessment; PLM = patient-level simulation model; PSM = partitioned-
survival model.

specific/narrower populations (eg, patients with CAD, prior MI, and renal impairment).27-30

Unlinked Markov  All models consisted of 3 to 6 health states, including Ml as a key CV event.31-34
Figure 4. Breakdown of Countries from Figure 5. Breakdown of Countries from Extracted cohort models  Authors stated that treatment adherence (ie, not assuming 100%), as well as conducting
Extracted HTA Submissions (n = 35) Articles (n — 21a) (n _ 4) I;ﬁ);jltébggoct;%:&a;y::;gg, specific LDL-C thresholds, different racial/ethnic populations)
% of submissions % of models
0% 20% 40% 60% 0% 10% 20% 30% » There were only 4 separate/diffferent modgls, as severallpublicatigns were bgsed on the
Unlinked PLMs same model (with only small differences in the perspectives or patient population).
Australi 479 China 29% _ * 4 PLMs assessed treat_ments that were submitted to HTA aggncigs with a Markov cohort
ustraiia ° (n = 7) structure (2 assessing icosapent ethyl * statins,30-3% 2 assessing rivaroxaban + ASA),8.36
US 19% demonstrating that drugs in ASCVD have developed different models for publication
Canada 28% versus HTA submission.
Canada 14%

@ Linked to 23 included HTA submissions.
UK 17 % : Abbreviations: ASA = acetylsalicylic acid; ASCVD = atherosclerotic cardiovascular disease; CAD = coronary artery disease; CV = cardiovascular; HTA = health
¢ Australia 10% - : 1 : . . .
° technology assessment; LDL-C = low-density lipoprotein cholesterol; Ml = myocardial infarction; PLM = patient-level simulation model;

0 Netherlands 10% oy . . .
VS Critical Evaluation of Models Submitted to HTA Agencies
Abbreviations: HTA = health technology assessment; UK = United Kingdom; UK 10% . . . . . . . .
US & Unitod States. ¥ ? « Across the included models, efficacy was typically informed using a surrogate outcome (ie, reductions in LDL-C
KSA 5%, linked to CV event risk); this was a common criticism across HTA agencies, as the use of a surrogate outcome is
linked to uncertainty within economic models.”:9-14.15-18
Multiple 5% . o . . . .
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