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Executive Summary

Background

Novartis is currently pursuing and completing the clinical development of inclisiran - a
proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitor of the novel small interfering
RNA molecule type. To define a medically and economically sensible positioning of the new
treatment option in Switzerland, Novartis has an interest in understanding the potential impact
of inclisiran on the burden of cardiovascular disease (CVD) in the country, and implications for
cost-effectiveness and budget impact, to inform reimbursement decisions on this new therapy
by the Swiss statutory health insurance. Toward these aims the report details the health
economic model for inclisiran we have developed to evaluate the health economic properties
of inclisiran and presents the modelled estimates of the implications of inclisiran in the real-
world Swiss secondary cardiovascular prevention population with a prior ischaemic cardiac or
cerebrovascular event (henceforward: Swiss secondary prevention population). Approximate
cost-effectiveness results for very high risk patients that have not yet had a cardiovascular
event, and for patients with heterozygous familial hypercholesterolaemia (HeFH) are also
covered.

Objective and decision problem
The overall objectives of this study are:

¢ For the real-world Swiss secondary prevention population, to estimate the impact on
burden of CVD in terms of life years, quality-adjusted life years, cardiovascular events
and cardiovascular deaths;

e For the real-world Swiss secondary prevention population, to estimate the cost-
effectiveness and budget impact of inclisiran in Switzerland, from the perspective of the
Swiss statutory health insurance for different price points;

» For other relevant populations, including very high risk patients that have not yet had a
cardiovascular event, patients with peripheral artery disease (PAD), and patients with
HeFH, to approximate the cost-effectiveness of inclisiran in Switzerland.

The primary population of interest is defined as patients aged 40 years and above in the Swiss
secondary prevention population. In the absence of data on the low-density lipoprotein
cholesterol (LDL-c) levels of untreated patients, we used LDL-c levels under background lipid-
lowering therapy (LLT) to determine eligibility for inclisiran treatment. In the base case
analyses, we assumed patients with an LDL-c of above 1.8 mmol/L under background lipid-
lowering treatment would be eligible for inclisiran treatment. This assumption was varied in
scenario analyses. '

Life years, cardiovascular events (revascularizations, episodes of non-fatal unstable angina
myocardial infarction and stroke, and cardiovascular death), and quality-adjusted life years
(QALYs) in the target population were compared between the inclisiran (‘world with inclisiran’)
and standard of care (‘world without inclisiran’) strategies. The evaluation was conducted from
the perspective of the Swiss statutory health insurance.

Methods of cost-effectiveness, burden of disease and budget impact analysis
A dynamic population model, essentially based on the principles of a cohort cost-effectiveness
model with a flexible time horizon, was developed to generate evidence toward all health

Version 1.3 dated 2021-03-17 ’ 7



economic objectives. The model relies on the Markovian principle of transitions between
health states, with time modelled in discrete cycles of a fixed length (i.e., 1 year). Deviating
-from a single cohort model, the model distinguishes population subgroups characterised by
age group, sex and LDL-c category, that are treated as separate sub-cohorts: These are co-
modelled and combined to population-level estimates as necessary. In addition, persons
newly meeting the eligibility criteria of the population of interest (incident patients) can enter
the model in each cycle. -

In order to ensure comparability with the results of other cost-effectiveness analysis, cost-
effectiveness analyses pursue the approach to model a Swiss real-world population, but as a
closed cohort and life-long. This is achieved by setting the number of persons entering the
model after the first cycle, to zero. Patients are followed and costs and cardiovascular events
are recorded for 100 years or until the patient dies. Full treatment uptake is assumed in the
eligible population. Both costs and effects are discounted by 3% per year (except in scenarios
assuming 0% discount rate).

For the burden of disease analysis, the mode! follows a Swiss real-world population for a
defined number of years, pursuing the dynamic cohort approach with new, incident patients
entering the mode! in each year while patients that entered earlier may die. The treatment
uptake of prevalent patients can be spread over several years (assumption: 5 years). On this
basis, cardiovascular events are counted in the ‘world with inclisiran’ and ‘world without
inclisiran’. The resulting differences in event numbers are interpreted as the burden of
disease/public health impact of inclisiran. Real-world impact is estimated reflecting treatment
uptake assumptions projected by Novartis. Impact estimates are reported undiscounted. A
time horizon of 10 years is used.

Enabled by the model structure adopted, cost results from the cost-effectiveness model inform
the budget impact analysis. The dynamic cohort approach is used as described above for the
burden of disease analysis. This enables a realistic capturing of inclisiran costs but also costs
influenced by inclisiran treatment, which may modify the overall budget impact (e.g.
cardiovascular event costs). Treatment uptake assumptions are the same as for the burden
of disease analysis. For budget impact analysis, the model is run without discounting, for a
time horizon of 5 years. '

Approach to health economic modelling

Overall structure '

The dynamic population model captures characteristics of a real-world population with a total
of 88 sub-Markov models corresponding to combinations of sex (women and men) age (5-
year age groups starting at age 40-44 years and age 90 years or older), and 4 LDL-c
categories (<1.4 mmol/L, 21.4 to <1.8 mmol/L, 21.8 to <2.6 mmol/L, 22.6 mmol/L). Results are
combined using summation nodes. Based on input parameter tables, different characteristics
can be assigned to each sub-population, namely average age at entry, LDL-c level and
distribution of background LLT. LDL-c levels at entry are interpreted as LDL-c levels under
background LLT. The correct behaviour of the model is ensured by formulae using indicator
variables.

Version 1.3 dated 2021-03-17 ‘8



Dynamic population features
The distribution of each modelled sub-population between health states reflects absolute

numbers of patients, totalling to the modelled target population and representing its
characteristics. In the first cycle, i.e. first year of the model, prevalent and incident patients can
enter and are assigned to the different sub-populations. If the dynamic cohort functionality is
turned on, the incident patients of future years can additionally enter the model and are
assigned to the different sub-populations. Using tunnel health states, the model ensures that
correct transition probabilities are assigned to all patients.

Modelling of inclisiran uptake and use
The use of inclisiran in the ‘world with inclisiran’ strategy can be restricted to patients above a

certain LDL-c level, based on the above LDL-c categories (e.g. to patients with LDL-c 21.8
mmol/L) and to patients with certain types of background LLT. In addition, the treatment uptake
can be modelled specific for each sub-population defined by age, sex and LDL-c category.
Treatment uptake assumptions can also be made separately for the prevalent patients and for
the incident patients of each model year. The treatment uptake of prevalent patients can be
spread over several years. '

Health states and events

Patients can transition between several health states in each cycle; these refer to acute and
stable states (é.g. acute coronary syndrome (ACS) or a state following an ACS event in which
no other CVD event occurs) representative of the clinical pathways of patients in the target
population. Patients’ transitions between health states depend on the prior health state and
the event occurring. Patients can have multiple events, also of the same type.

Modelling of utilities, QALY's and costs

The utility for any given CVD-related health state is calculated by determining the expected
age- and sex-specific utility in persons free from CVD and by applying a multiplication factor
for the relevant health state. In health states where patients have had events of different types
the strongest of the available effects on utility is assumed. When patients have an acute event,
and have already had an earlier event of the same or a different type, the cost of the acute
event is assumed (e.g. the cost of a non-fatal ACS event, irrespective of whether there was a
prior ACS event, stroke, or no prior event). The ongoing long-term costs of CVD events that
occurred before the model entry of patients are counted in addition to the costs of new events.
For the secondary prevention population, the model considers disease costs of myocardial
infarction (MI), unstable angina (UA) and stroke (distinguishing fatal event costs, non-fatal
event costs in the first year and non-fatal event costs in subsequent years), costs for
revascularizations (Percutaneous Transluminal Coronary Angioplasty (PTCA) and Coronary
Artery Bypass Graft (CABG), to the extent these treatments are not performed for the acute
treatment of ACS events), background LLT costs including costs of statins and ezetimibe, and

the costs of inclisiran including drug administration costs. I
e
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Data sources and model input parameter values

Model inputs related to the epidemiology of CVD in Switzerland were primarily sourced from
the Global Burden of Disease (GBD) project, FIRE database, Medical Statistics of Hospitals
(MedStat) and the WHO Mortality Database (see Table 3 in the main part of the document).
FIRE and MedStat data were particularly useful in defining and characterizing the secondary
prevention population.

To model the transition probabilities from one state to another in the ‘world without inclisiran’,
we used values generated by Novartis based on data from the Clinical Practice Research
Datalink (CPRD). These were adjusted to the characteristics of the Swiss secondary ‘
prevention population with respect to the average age, LDL-c level, and presence of diabetes.
Age adjustment was used to achieve a plausible age distribution of events. The effectiveness
of inclisiran was obtained from the ORION randomised clinical trial programme, and
implemented via the achieved LDL-c reduction.

Background health state utility values were represented by the background utility of the
population free from CVD. The respective Swiss values were derived by combining Swiss
general population utilities with a UK-based adjustment factor for people free from CVD. Utility
multipliers for the initial CVD health states and subsequent CVD events were also UK-based.
We did not consider a utility impact of treatment-emergent adverse events.

Calibration

The model was calibrated to the expected numbers of events in the Swiss secondary
prevention population. Specifically, calibration factors were derived by dividing the number of
events generated with Swiss age adjusted transition probabilities over event totals for each of
the outcomes from SFSO, MedStat, and WHO mortality databases. The scaling factors were
then applied to transition probabilities to ensure that event counts generated by the model
result aligned with Swiss numbers of events.

Validation

- Multiple validation steps were performed. The vast majority of validation steps showed fully
satisfactory results. As a single exception, our model may moderately over-estimate life
expectancy/age at death. However, this is a consequence of the necessary calibration to
plausible fatal CVD event numbers in the Swiss secondary prevention population, which has
conservative implications for the cost-effectiveness of inclisiran.

Results: cost-effectiveness

For the primary population of interest, that covers the Swiss secondary cardiovascular
prevention population and assuming eligibility defined with respect to LDL-c level 21.8 mmol/L
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and any prior LL T

The ICER was shown to be fairly robust to assumptions on costs of cardiovascular events,
utilities and LDL-¢ reduction achieved with inclisiran, ranging £+ CHF 5000 when varied in
deterministic sensitivity analysis. Of the scenarios evaluated, assumptions on the price of
inclisiran and those that impacted the number of persons treated (mainly due to varied
assumptions on LDL-c thresholds or background LLT), treatment uptake, and event counts
(critically with respect to cardiovascular deaths) resulted in the broadest ICER ranges,

particularly when interacted. |GGG

Results: burden of disease

At population level, under partial treatment uptake assumptions as used for the budget impact
analysis and considering the LDL-c threshold of 21.8 mmol/L (leading to treatment of roughly
10% of the secondary prevention population), the new therapy was estimated to gain a total
of 2'854 undiscounted QALYs or an additional 0.058 QALYs per person treated with inclisiran
and avert 3'425 non-fatal ACS events, 1'961 strokes, and 1°025 CVD deaths over the first 10
years following introduction.

Results: budget impact

Discussion

The strength of the modelling approach presented lies in the scope of the model that in one
structure offers capabilities to generate predictions at cohort and population levels, thus
facilitating coherence across the health-economic outcomes. It supports decision making on
the adoption of new health technologies. Limitations were addressed with extensive
uncertainty analyses.

The key challenge for the analysis was the difficulty of identifying and describing the size and
structure of the Swiss secondary prevention population, and event occurrence in this
population, in any available data source. We had to combine Swiss data sources, international
data sources reporting or modelling Swiss data (namely, the GBD project and WHO Mortality
Database), and data from other industrial countries (namely, the UK) to determine related -
estimates. The resulting set of data sources was unavoidably partially incoherent in terms of
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populations covered/studied, methods of data generation and definitions used. Hence, it was
not possible to generate a fully consistent set of input parameter values. We addressed this
by generating the best possible estimates. ‘Middle-of-the-road’ and, in cases of doubt,
conservative estimates were preferred over extreme ones.

Further notable limitations include the need to make assumptions on the long-term
effectiveness of inclisiran, the absence of information on the reasons behind selecting
background LLT for Swiss secondary prevention patients, and the need for simplifying
assumptions on the utility values and costs for some health states. Data sources for the full
very high risk population including secondary prevention patients and patients that have not
yet had a CVD event, and for patients with HeFH, were even more sparse and also less of a
priority given the very tight time horizon of the project. We had no data basis to estimate results
for PAD patients. Finally, we also had no data basis for amending the adopted Swiss statutory
health insurance perspective with a societal perspective considering the population level loss
of productivity due to CVD. :

Conclusion

The analysis demonstrated that adding inclisiran to the current standard of care LLT in
Switzerland would enable additional benefits in terms of burden and mortality reduction in the
secondary prevention CVD population and related very high risk populations. |

|
I  Sensitivity analyses confirmed these results while scenario analyses
reflected relevant uncertainty, mostly due to limitations of the available data sources. Based
on treatment uptake assumptions provided by Novartis (leading to treatment of roughly 10%

of the secondary prevention population), NGNS
I Using the same
uptake assumptions, the burden of disease analysis predicted that the introduction of inclisiran
on the market would reduce CVD deaths by 1025 cases in ten years. The reduction of non-
fatal ACS events and strokes would be 3'425 and 1'961 cases, respectively.
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1. Introduction

Proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors entered the arena of lipid-
lowering drugs for the prevention of cardiovascular events several years ago. The PCSK9
inhibitor products available on the market so far are human monoclonal antibodies. Their high
clinical efficacy and favourable safety profile come at a high cost in comparison with long-
established drugs largely available as generics (most importantly, statins). Hence, their use
so far has largely been restricted to patients with severe, often inherited, forms of
hypercholesterolemia.

Novartis is currently pursuing and completing the clinical development of inclisiran, a PCSK9

inhibitor of the novel small interfering RNA molecule type [1]. The series of clinical trials

forming the ongoing ORION Clinical Development Program are showing favourable results

‘and already provide a good, albeit not final, understanding of the clinical efficacy and safety

of inclisiran [2, 3]. In parallel to and after seeking marketing approval for inclisiran, Novartis

will submit reimbursement applications in a variety of jurisdictions, including to the Swiss

statutory health insurance. To define a medically and economically sensible positioning of the -
new treatment option in Switzerland, Novartis has an interest in understanding its potential

impact on the burden of cardiovascular disease (CVD) in the country, and implications for

cost-effectiveness and budget impact.

This report details the health economic model for inclisiran we have developed to estimate the
cost-effectiveness, budget impact and burden of disease implications of inclisiran in the real-
world Swiss secondary cardiovascular prevention population with a prior ischaemic cardiac or
cerebrovascular event (henceforward: Swiss secondary prevention population). Approximate
cost-effectiveness results for very high risk patients that have not yet had a cardiovascular
event, and for patients with heterozygous familial hypercholesterolaemia (HeFH) are also
covered.

2. Objectives

The overall objectives of this study are:

¢ For the real-world Swiss secondary prevention population, to estimate the impact on
burden of CVD in terms of life years, quality-adjusted life years, cardiovascular events
and cardiovascular deaths;

¢ For the real-world Swiss secondary prevention population, to estimate the cost-
effectiveness and budget impact of inclisiran in Switzerland, from the perspective of the
Swiss statutory health insurance for different price points;

e For other relevant populations, including very high risk patients that have not yet had a
cardiovascular event, patients with peripheral artery disease (PAD), and patients with
HeFH, to approximate the cost-effectiveness of inclisiran in Switzerland.
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3. Decision problem

The primary population of interest is defined as patients aged 40 years and above in the Swiss
secondary prevention population. Additional analyses were planned, to the extent feasible, for
populations with very high cardiovascular risk that have not yet had a cardiovascular event,
patients with PAD, and patients with heterozygous familial hypercholesterolaemia (HeFH). (In
this document, we use the term ‘primary prevention’ for patients who have major risk factors
but have not yet had a major clinical event. The term ‘secondary prevention is used for patients
who have already had a major event, such as acute coronary syndrome (ACS) event or stroke.
This follows the terminology used in much of the cardiovascular literature, although it is not
consistent with the definition of levels of prevention used in the public health literature [4].)

The 2019 ESC/EAS guideline for the management of dyslipidaemias [1] defines
cardiovascular risk categories as a basis for recommendations on lipid-lowering therapy (LLT).
All patients with established arteriosclerotic CVD, by definition, fall into the highest risk
category (“very high risk”). For both the secondary and primary prevention of CVD events in
very high risk patients, the guideline recommends a low-density lipoprotein cholesterol (LDL-
c) reduction by at least 50% of the untreated LDL-c value and an LDL-c goal of <1.4 mmol/L.
Recommendations for pharmacological lowering of LDL-c start by treatment with a high-
intensity statin (up to the highest tolerated dose), subsequently adding ezetimibe and a PCSK®
inhibitor for patients not achieving their goal.

In the absence of data on the LDL-c levels of untreated patients in Switzerland, we used LDL-
¢ levels under real-world LLT to determine eligibility for inclisiran treatment. In the base case
analyses, the eligibility threshold was set at 21.8 mmol/L. This value higher than the target
value of the European treatment guideline was chosen given the strong LDL-c reduction
achievable with inclisiran. Alternative thresholds of 21.4 mmol/L and 22.6 mmol/l were
additionally considered in scenario analyses. The scenario with a cut-off of 1.4 mmol/L strictly
includes all patients not effectively treated to target, while the cut-off of 2.6 mmol/L considers
a scenario equal to the current reimbursement limitation for PCSK9-inhibitors in Switzeriand

[5].

According to the Swiss marketing approvals for evolocumab and alirccumab [6], PCSK9
inhibitor treatment is indicated if patients are already on their maximum tolerated standard
therapy, consisting of the maximally tolerated statin dose with or without other LLTs. However,
related, specific information is unavailable for real-world patients. We therefore interpreted the
‘therapy reported in real-world data sources as maximum tolerated therapy. The obvious
limitations of this approach were remedied by considering different levels of background LLT:
any, treatment with a high intensity statin + ezetimibe, treatment with a high intensity statin
and ezetimibe. In accordance with both the marketing approvals and the current
reimbursement limitations [5] of PCSK9 inhibitors in Switzerland, the use of ezetimibe was not
assumed to be a mandatory pre-treatment requirement for the use of inclisiran exceptin some
scenario analyses.

Outcomes in the target population were compared between the inclisiran (‘world with
inclisiran’) and standard of care (‘world without inclisiran’) strategies. To inform reimbursement
decisions on inclisiran, the evaluation was conducted from the perspective of the Swiss
statutory health insurance. Other perspectives were not considered due data limitations. In
the cost-effectiveness analyses, both costs and effects of inclisiran and standard of care
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strategies were discounted at 3%, other discount rates were evaluated in scenario analyses.
The burden of disease and budget impact analyses did not use discounting.

The decision problem is further specified in Table 1.

Table 1. Decision problem

Population Primary population of interest: Swiss secondary cardiovascular prevention population with a
prior ischaemic cardiac or cerebrovascular event (Swiss secondary prevention population)
Secondary populations of interest: very high risk patients that have not yet had a
cardiovascular event; patients with PAD; and patients with HeFH without or with a prior

- ischaemic cardiac or cerebrovascular event .

Intervention Inclisiran, modelled as ‘'world with inclisiran’ where different subsets of the population on
interest may be treated

Comparators Standard of care (‘world without inclisiran’) reflecting routine practice conditions

Outcomes Cardiovascular events including deaths, life-years, quality-adjusted life-years, total costs,
costs by category, incremental cost-effectiveness

Setting Switzerland

Perspective Swiss statutory health insurance perspective

Time horizon Cost-effectiveness: lifetime (allowing for a maximum age of 100 years)
Burden of disease: 10 years '
Budget impact: 5 years
Discount rate Cost effectiveness: 3% for costs and effects (varied in scenario analysis)
Burden of disease: no discounting
Budget impact: no discounting
Key: HeFH, Heterozygous familial hypercholesterolemia; PAD, perpipheral artery disease

4. Methods

In order to generate evidence on the incremental cost-effectiveness, impact on population
health/burden of disease, and budget impact of inclisiran versus standard of care in
Switzerland in a consistent modelling framework, we have developed a dynamic population
model — equivalent to an ‘(open and heterogeneous) population model’ in the terminology of
Ethgen and Standaent, represented in the left part of Figure 1 [7].

The model structure is in essence equivalent to that of a cohort cost-effectiveness model with
a flexible time horizon. It uses the Markovian principle of transitions between health states,
with time modelled in discrete cycles of a fixed length. One major deviation from the standard
approach is that the model allows to distinguish population subgroups with distinct
characteristics, e.g. different age or LDL-c level at entry into the model, that are treated as
separate sub-cohorts. In addition, persons newly meeting the eligibility criteria of the
population of interest (incident patients) can enter the model in each cycle. These features
make it possible to generate cost-effectiveness, burden of disease and budget impact resuits
within the same, coherent model. The impact of inclisiran can thus be estimated at the level
of an entire target population if sufficient details of the epidemiology of the condition of interest
(e.g. numbers of prevalent and incident secondary prevention patients) and characteristics of
the target population are available. Further details are provided in the following sections of this
report.
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Figure 1. Differences between cohort (A) and population (B} models

A. Cohort B. Population

© Absorbing state
O Incident individuals

Source: Ethgen and Standaert Pharmacoeconomics 2012 [7]

4.1 Methods of cost-effectiveness analysis

In most cases, cost-effectiveness models are cohort models following a closed group of
individuals over a defined period of time [7]. The members of the cohort will age and ultimately
die, but there will be no new members entering over time. This approach is particularly suitable
for clinical trial-based cost-effectiveness analyses, where modelling the average
characteristics of a trial population is often sufficient. However, the cost-effectiveness of drugs
in real-world populations may not be adequately captured, particularly where target
populations are subject to substantial heterogeneity. In our dynamic population model, such
diverse target population characteristics can be captured by co-modelling of a number of sub-
populations and combining the results. '

In order to ensure comparability with the results of other cost-effectiveness analysis, we model
a Swiss real-world population, but as a closed cohort and life-long. This is simply achieved by
setting the number of persons entering the .model after the first cycle, to zero. Alternatively,
cost-effectiveness could be estimated over a variable time horizon representing calendar time,
with incident members of the population entering in each cycle. In order to achieve this, the
dynamic population approach would be ‘turned on’. Obviously, in such an analysis, the
modelled cohort could not be followed until all members of the cohort have died, and results
would not be directly comparable with those of closed-cohort analyses. As a third option, the
model allows to model the cost-effectiveness of a single cohort with average characteristics,
an approach suitable to generate a basis for comparison with immediately trial-based
analyses. Discounting is always used in cost-effectiveness analysis (except in scenarios
assuming 0% discount rate).

4.2 Methods of burden of disease analysis

Here, the model is run to follow a Swiss real-world population for a defined number of years,
pursuing the dynamic cohort approach with new, incident patients entering the model in each
year. On this basis, cardiovascular events (revascularizations, episodes of unstable angina
~ (UA) and myocardial infarction (M), stroke and cardiovascular death) can be counted in the
‘world with inclisiran’ and in the ‘world without inclisiran’. The resulting differences in event
numbers are interpreted as the burden of disease/public health impact of inclisiran. If full
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inclisiran uptake (100% market penetration) in patients eligible for inclisiran treatment is
assumed, the results represent a theoretical potential. On the basis of more limited treatment
uptake assumptions, real-world impact can be estimated. This is obviously subject to the
inherent uncertainties of treatment uptake assumptions (and other uncertainties resulting from
limitations of the available data basis, as addressed elsewhere in this report). Discounting of
effects in terms of life years and quality-adjusted life years (QALYs) lived is typically not
applied; event numbers are always reported undiscounted. A time horizon of 10 years is
primarily used, but may be modified.

4.3 Methods of budget impact analysis

Budget impact models evaluate the financial implications, i.e. budgetary requirements and/or
achievable savings, associated with the adoption of different medical strategies by healthcare
financing systems. Many budget impact models are rather rudimentary and limited in their
coverage of costs, often considering drug and drug administration costs only. Clinical events
may be covered but not usually at a high level of granularity. More refined budget impact
models often use undiscounted, yearly cost data extracted from companion cost-effectiveness
models. They can potentially cover population-level cost implications of medical strategy
decisions. Time horizons are typically no longer than 3-5 years. ‘

In the present case, the approach of using cost results from a cost-effectiveness model to
inform budget impact analysis, is pursued in an enhanced form that becomes possible due to
the use of a single model structure. As when used for burden of disease analysis, new, incident
patients enter the model in each year while patients that entered earlier may die. This enables
a realistic capturing of inclisiran costs but also costs influenced by inclisiran treatment, which
may modify the overall budget impact (e.g. cardiovascular event costs). Treatment uptake
assumptions are again required. For budget impact analysis, the model is run without
discounting, for a time horizon of 5 years.

4.4 Characteristics and structure of health economic model

Overall structure

The dynamic population model generally follows the principles of a cohort-based Markov state
transition model with a cycle length of 1 year. In order to enable the modelling of the
characteristics of a real-world population, a number of sub-models distinguish 11 age groups
(5-year age groups starting at age 40-44 years and age 90 years or higher), women and men,
and 4 LDL-c categories (<1.4 mmol/L, 21.4 to <1.8 mmol/L, 21.8 to <2.6 mmol/L, 22.6 mmol/L).
This results in 88 sub-Markov models representing sub-populations, per strategy. Results are
combined using summation nodes. Based on input parameter tables, different characteristics
can be assigned to each .sub-population, namely average age at entry, LDL-c level and
distribution of background LLTs. LDL-c levels at entry are interpreted as LDL-c levels under
background LLT. The approach to use a series of sub-models was inspired by the work of
Nghiem et al. [8].
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The Markov structures for all 88 sub-populations in both strategies are identical. The correct
behaviour of the model is ensured by formulae using indicator variables. For example, in the
‘world without inclisiran’ strategy, an indicator variable ind_strat precludes any inclisiran use.

Dynamic population features

Other than in a ‘classical’ cohort Markov model, the distribution of each modelled sub-
population between health states is not interpreted as fractions of a cohort but rather reflects
absolute numbers of patients. As a result, all sub-populations together amount to the modelled
target population and represent its characteristics. '

In the first cycle, i.e. first year of the model, prevalent and incident patients can enter and are
assigned to the different sub-populations. In the standard implementation for a secondary
prevention population that has survived an ischaemic cardiac or cerebrovascular event,
prevalent patients would be interpreted as patients that have survived such an event in a
previous year. Incident patients would be interpreted as patients who survive such an event
in the first year of the model and hence become secondary prevention patients. If the dynamic
cohort functionality is applied, the incident patients of future years can additionally enter the
model and are assigned to the different sub-populations. This implies that patients entering
the model, e.g., in the 40-44 year age group, Wwill in fact be heterogeneous in terms of their
age in a given model cycle, as model cycles represent calendar time. Using tunnel health
states, the model ensures that correct transition probabilities, e.g. based on age-specific
mortality, can still be assigned to all patients.

Modelling of inclisiran uptake and use (

The use of inclisiran in the ‘world with inclisiran’ strategy can be restricted to patients above a
certain LDL-c level, based on the above LDL-c categories (e.g. to patients with LDL-c 21.8
mmol/L) and to patients with certain types of background LLT. In addition, the treatment uptake
can be modelled specific for each sub-population defined by age, sex and LDL-c category.
Treatment uptake assumption can also be made separately for the prevalent patients and for
the incident patients of each model year. The total treatment uptake of the prevalent patients,
‘but not of the incident patients, can be spread over several years in principally equal steps,
such that the start of inclisiran treatment occurs distributed over time. Such spreading will lead
to a slightly'smaller number of patients actually starting inclisiran treatment, because a fraction
of patients will die while ‘waiting’ for their treatment start. Also, for technical reasons, the
spreading of the start of inclisiran treatment cannot be combined with two other features of the
model, namely the option to model a lower/higher effect of inclisiran treatment in the
first/subsequent years of treatment or a limited persistence of inclisiran treatment depending
on time since treatment start (see sub-section Mode! settings for additional details).

Health states and events

Due to the occurrence of clinical events, patients can transition between health states in each
© cycle, i.e. year. The heath states used may take slightly different meanings depending on the
specific population modelled. Where not otherwise indicated, specifications given below refer
to the population of main interest of this analysis, namely the Swiss secondary prevention
population. The health states are the following (Figure 2):
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e Very high risk prim: this health state is intended for very high risk patients that have not
yet had a prior ischaemic cardiac or cerebrovascular event, where applicable. In
modellings of secondary prevention patients with HeFH, it may be used as an entry point
for patients with a non-specified prior event. In the main implementation for the secondary
prevention population, this health state is not used.

_e Revasc post. this health state is intended for very high risk patients that have not yet had -
a prior ischaemic cardiac or cerebrovascular event but have already undergone a cardiac
revascularization procedure that was not an immediate, acute treatment of an ACS
episode. Patients with a prior ischaemic cardiac or cerebrovascular event (secondary
prevention patients) can also have revascularizations but their primary health state is
assigned based on hierarchically more major events. For example, for a patient in the
Stroke post health state, the cost of the revascularization will be counted/costed but the
patient will remain in the Stroke post health state.

e ACS 0-1: this health state represents the first year after an ACS (i.e. UA or MI) event.

e ACS post. this health state represents subsequent years after an ACS (i.e. UA or MI)
event.

e Stroke 0-1: this health state represents the first year after an acute cerebrovascular (i.e.
ischaemic stroke) event.

e Stroke post. this health state represents subsequent years after an acute cerebrovascular
(i.e. ischaemic stroke) event.

e Stroke post and ACS 0-7. this health state represents the first year after an ACS (i.e. UA
or Ml) event in patients that have already had at least one acute cerebrovascular (i.e.
ischaemic stroke) event.

o Stroke 0-1 and ACS post. this health state represents the first year after an acute
cerebrovascular (i.e. ischaemic stroke) event in patients that have already had at least one
ACS (i.e. UA or MI) event.

e Stroke post and ACS post. this health state represents subsequent years (i.e. not the first
year) after the last ACS or acute cerebrovascular event, in patients that have already had
both types of events.

e Dead: absorbing state entered at patient death.
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Figure 2. Markov health state structure
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Health states ‘Very high risk prim’ and ‘Revasc post’ are not used for the modelling of the Swiss secondary prevention population of patients who have already had an ischaemic cardiac or cerebrovascular
event. They are only used for the modelling of populations that consist of or include patients with no prior event. ‘Revasc post’ implies the patient has had a cardiac revascularization procedure that is not for
the immediate, acute treatment of an ACS event. Further details on health state and event definitions are provided in the text. In the actual model, all health states apart from the death states are duplicated to
cover patients who start versus do not start inclisiran treatment. When the inclisiran treatment uptake of prevalent patients is spread over several cycles, jumps from non-inclisiran to inclisiran health states are
enabled. The last-mentioned aspects are only relevant for the ‘world with inclisiran’ strategy.

Key: ACS, acute coronary syndrome; CVD, cardiovascular disease; Revasc, revascularization.
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The possible clinical events used by the model are slightly different from the primary health

states. They include:

e Stable: indicates no event

e Revasc: indicates a cardiac revascularization procedure that is not an immediate, acute
treatment of an ACS episode.

e UA: indicates a non-fatal ACS episode that meets the definition of UA.

e M indicates a non-fatal ACS episode that meets the definition of MI.

e Stroke: indicates a non-fatal, acute cerebrovascular (i.e. ischaemic stroke) event.

» Death cardiovasc. death from a cardiovascular cause. 4

e Death other. death from a non-cardiovascular cause. The distinction between
cardiovascular and non-cardiovascular causes of death is mainly for reporting purposes.

Patients’ transitions between health states depend on the prior health state and the event
occurring (Figure 2). For example, a patient who is in the Revasc health state and has no
event (Stable) or a Revasc event remains in the Revasc health state. If such a patient has a
UA or MI event, he/she transitions to the ACS 0-1 health state. A patient in the ACS 0-1 health
state that has no event (Stfable) transitions to the ACS post health state. In case of an
additional UA or MI event, he/she remains in the ACS 0-7 health state. In case of a Stroke
event, he/she transitions to the Stroke 0-1 and post ACS health state, etc. Thus, all patients
can have multiple events, also of the same type.

Entry into the model is possible through several health states, namely Very high risk prim,

Revasc post, ACS 0-1, ACS post, Stroke 0-1 and Stroke post. Patients without a prior

ischaemic cardiac or cerebrovascular event would enter in the two first-mentioned health

states. Patients forming part of the prevalent population would typically enter in the ACS post

or Stroke post health states, incident patients in the ACS 0-7 or Stroke 0-1 health states. Given

an expectation of lack of granular data, we did not implement an option to directly enter the

model in the health states representing both a current/recent ischaemic cardiac and

cerebrovascular event. For the same reason, the distribution of health states at model entry is
assumed to be the same for all prevalent, and the same for all incident patients, irrespective

of age, sex or LDL-c category.

In the ‘world with inclisiran’ strategy, patients starting inclisiran treatment versus not need to
be distinguished. Therefore, all health states apart from Dead are present in duplicate,
representing patients who have started inclisiran treatment versus not. Of note, in some
scenarios, inclisiran treatment may end due to limited persistence or age. In such situations,
patients do not return to the health states indicating that inclisiran treatment has not started.
Instead, the consequences of ending inclisiran treatment (for simplicity, we assume no costs
any more and no effect any more) are implemented using formulae. To reduce complexity, the
duplication of health states described here is not shown in Figure 2.

In most cases, it is decided at model entry whether a patient entering the ‘world with inclisiran’

strategy actually starts inclisiran treatment or not (depending on background LLT, LDL-c
category, treatment uptake). However, as described above, the start of inclisiran treatment of
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prevalent patients can be spread over several years. In order to achieve this, prevalent
patients that have not started inclisiran treatment can jump to the set of health states
representing that inclisiran treatment has started, as a function of assumed treatment uptake
and number of years over which the uptake is spread. This is also not shown in Figure 2.

Within the described model, a standard approach to half-cycle correction could generate
implausible results at least under some circumstances, namely when analyses are run over
short time horizons for the purpose of burden of disease and budget impact analysis. In
addition, the costs of inclisiran treatment are not distributed linearly over time, due to more
dense dosing at treatment start (i.e., first dose at day 0, second dose at day 90, and then every
half year). Tailored-to-purpose formulae were implemented to consider this and ensure correct
behaviour of the model in the sense that events occur at mid-cycle on average and costs are
accrued accordingly. The model also allows assuming either that all patients are at risk and
take up treatment immediately at model entry (as would typically be assumed in a standard
cost-effectiveness analysis), or that model entry and treatment uptake is spread over the
patients’ year of model entry, assuming model entry at mid-cycle on average.

Approach to transition probabilities in the ‘world without inclisiran’

Event occurrence in the model is steered by transition probabilities. Given expected

unavailability of transition probabilities directly valid for the Swiss target populations

addressed, a nine-step approach was implemented to make transition probabilities from other
sources usable. The first two steps are performed outside the dynamic population model, the
subsequent ones directly in the model.

o Step 1: upon identification of a suitable set of transition probabilities TPo, the average age,
average LDL-c level, and proportion of diabetes patient of the underlying study population
are identified. Some sources may provide separate sets of transition probabilities for
patients with and without diabetes, in which case both sets are retrieved

e Step 2: in case separate sets of transition probabilities are available for patients with and
without diabetes, weighted averages are calculated, using the proportion of diabetes
patients in the target population of a given analysis (e.g. Swiss secondary prevention
patients). This leads to the set of transition probabilities TP. (If there are no separate sets
available, the proportion of diabetes patients in the originator population of the transition
probabilities and in the target population of the analysis are compared and any related
issues discussed.)

e Step 3: the transition probabilities are converted to rates as a basis for multiplication with
hazard ratios in the next two steps.

o Step 4: the transition probabilities are adjusted to the LDL-c level in the target population
of the analysis, based on published rate ratios per 1 mmol/L LDL-c change (see section
5.3) and by assuming a log-linear relationship [9, 10]. The formula is as follows:

R2i = Rli * RR,LDL,-LDL,

where:
o LDL; is the LDL-c level (in mmol/L) in the source population from which the transition

probabilities originate
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o LDL;is the LDL-c level (in mmol/L) in the Swiss target population
o RR;is the rate ratio (RR) per unit change in LDL-c for event i based on [10]

o Ry is the 1-year rate for experiencing event i at the LDL-c level LDL; (resulting from
the conversion of TP, into a rate) '

o Rais the 1-year rate for experiencing event i at the LDL-c level LDL;

The described conversion is performed separately in each of the sub-populations covered
by the dynamic population model

e Step 5: the rates are multiplied with factors interpreted as hazard ratios to adjust the event
occurrence to what can be expected for the different age groups, i.e. to consider that the
rate ratios calculated in the previous step cannot be uniformly applied to all age groups.
Two alternative approaches to this are offered by the model, (a) the use of a table with the
possibility to use a separate factor for each relevant event type and age-sex group
(henceforward: Swiss age adjustment factors) and (b) the use of the hazard ratios per one
year age difference reported by Wilson et al. [11]. In both approaches, the muiltiplication
factors are centred around the average age of the source population of the transition
probabilities, i.e. they are 1 for the respective age group. The reason to include approach
(a) was that in our dynamic population model, a large number of patients may be included
at the borders of the relevant age range (from age 40 to very old), whereas in a standard
cohort-based cost-effectiveness model in the cardiovascular field, patients typically enter
at an average age of around 60-70 years. We considered that the Wilson adjustment may
become less reliable at the borders of fhg age range. (For further details and actual
parameter values used, please see section 5.3.)

e Step 6: under the notion that the event rates adjusted in sftep 5 represent a population
average, step 5 should not affect the overall occurrence of events in the modelled
population. In light of this a first set of calibration factors is introduced to keep the overall
event occurrence constant (i.e. when run over a year, this step ensures that the model
produces the same number of events as if the rates resulting from step 4 were directly
used, albeit with an adjusted age distribution). ,

e Step 7. if the model is set to assume the model entry of patients at mid-cycle on average,
the event rates are halved for patients newly entering the model.

e Step 8: the event rates resulting from the previous steps are converted back to set of
transition probabilities TP..

o Step 9: the resulting event numbers per year are calibrated to event numbers expected in
the Swiss target population of the analysis, by applying a second set of calibration factors.
The need for this step arises because the use of transition probabilities/event rates from
other geographies may not directly lead to suitable estimates of Swiss event numbers due
to differences in epidemiology and medical practice (e.g. frequency of use of
revascularization procedures). It leads to transition probabilities TP2cairated.

Treatment effect; approach to transition probabilities in the ‘world with inclisiran’

" The impact of inclisiran is modelled based on its impact on LDL-c. In patients on inclisiran, the
relative LDL-c reduction observed in clinical trials (see section 5.4) is applied. Transition
probabilities TP2camrated are adjusted based on the resulting absolute LDL-c difference between
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the LDL-c level under background LLT in the target population (above: LDL;) and the resulting
LDL-c level under additional inclisiran treatment (LDL3). This is achieved by applying the same
formula as above, that now takes the following form.

R3icalibrated = R2icalibrated * RRiLPL,-LDL;

As before, calculations are performed for each of the 88 sub-populations in the model, that
may have different LDL; values. Of course, conversion to rates and back-conversion to
transition probabilities is again used. The resulting probabilities TP3caibrated are applied to all
patients under inclisiran treatment. In the base case, the treatment effect is assumed to start
with the start of the treatment, and end with the end of the treatment, where applicable
(typically in scenario analyses). Alternative settings (typically used in scenario analyses) allow
to reduce the RR; (i.e. make them closer to 1) in the first year of treatment to reflect reduced
treatment effectiveness early after treatment start, and to apply a counter-correction in
subsequent years (as longer-term average effect estimates may be underestimated due to the
inclusion of year 1). For further details, see section sub-section Mode! settings and section
5.4.

Modelling of utilities, QALYs and costs

Detailed information on the modelling of utilities, QALYs and costs is available from sections
5.5 and 5.6, describing input parameter values and sources. A few general principles need to
be addressed here.

The utility for any given CVD-related health state is calculated by determining the expected
age- and sex-specific utility in the general population and by applying a multiplication factor
for the relevant health state. As the available multiplication factors may make reference to
persons free from CVD, as opposed to the general population, an additional factor can be
used to inflate general population utilities to the utility levels of persons free from CVD, before
the CVD-related mulﬁplication factors are applied. In health states where patients have had
events of different types and where there is no specific utility multiplier for the relevant
combination of events available, the strongest of the available effects on utility is assumed.
Taking the example of patients who have had an ACS and a stroke, if stroke has a stronger
impact on utility than ACS, the impact of stroke is assumed.

‘When patients have an acute event, and have already had an earlier event of the same or a
different type, the cost of the acute event is assumed (e.g. the cost of a non-fatal ACS event,
irrespective of whether there was a prior ACS event, stroke, or no prior event). In the Stroke
post and ACS post health state, the higher of the ACS post and Stroke post unit costs is used;
50% are counted as ACS costs and 50% as stroke costs.

- The ongoing long-term costs (i.e. costs of health states ACS post and Stroke post) of ACS
events and stroke events that occurred before the model entry of patients are counted in
addition to the costs of new events, from the time point of model entry onwards, consistent
with the notion that decision-analytic models should consider all costs of the condition of
interest [12].
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Model outputs

The model generates the outputs listed in Table 2, which can either be used directly for
reporting cost-effectiveness, burden of disease and budget impact results, or may require a
limited degree of post-processing. In particular, given that the model uses absolute numbers
of patients rather than fractions of patient cohorts, the reported cost, QALY etc. results are
added up across all patients and do not immediately represent per-person values.

Table 2. Model outputs’

Category Population/inclisiran use Costs Effective- Burden of disease
ness
Total number of patients Total costs QALYs Number of
entered revascularizations
Total number of patients Costs of inclisiran Life years Number of non-fatal
treated with inclisiran (including administration) UAs, Mis
Number of patients treated Costs of background Number of non-fatal
with inclisiran in a given cycle lipid-lowering treatment strokes
Total years of inclisiran Costs of Number of
treatment revascularizations cardiovascular deaths
Average age at model entry Costs of non-fatal ACS Number of deaths
(for validation purposes)
Average age at cardiovascular | Costs of non-fatal stroke
death (for validation purposes)
Average age at death (for Costs of fatal
validation purposes) cardiovascular events
1 Additional outputs could be made available for specific populations, e.g. costs of LDL apheresis.

Key: M1, myocardial infarction; QALYs, quality-adjusted life years; UA, unstable angina.

Besides deterministic sensitivity and scenario analysis, the model allows to perform
probabilistic sensitivity analysis (PSA), with outputs in the form of cost-effectiveness
scatterplots and cost-effectiveness acceptability curves. (Tornado diagrams depicting the
results of deterministic sensitivity analysis are best prepared outside the main model.)

Model settings

The model allows to make the following settings using switch variables. The numbers in the

variable names indicate the allowable integer values; descriptions directly in the model explain

what each allowable value means. (TreeAge does not necessarily produce error messages if
other values are used but the results cannot be assumed to be meaningful.) The most
important switch variables are the following:

o sw01_age_death: impacts the reporting behaviour of the model: age at death is either
assessed for all deaths or for cardiovascular deaths only '

. sw01_age_incl_max: if set to 1, a maximum age of inclisiran administration can be set
using variable v_age_incl_max (e.g. in scenario analyses)

o sw01_corr_time: if set to 1, a short-term downwards and long-term upwards correction of
the effect of inclisiran can be set using variables eff_incl_init and eff_incl_subs (see
description above; e.g. in scenario analyses). Should not be used in combination with
sw01_del_upt

o sw01_del_upt. if set to 1, the inclisiran treatment uptake of prevalent patients can be
spread over several years using variable v_yrs_del_upt (see description above; important
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for burden of disease and budget impact analyses). Of note, this option cannot be reliably
used when sw01_corr_time or sw01_prop_pers are set to 1. It also implies a need for
some post-processing of model results outside TreeAge in order to achieve correct
calculation of inclisiran costs in a given year (if sw07_imm_start is set to 1) and years of
inclisiran treatment in a given year (if sw07_imm_start is set to 0) 4
sw01_full_upt. a convenience function. If set to 1, all patients with an eligible background
lipid-lowering therapy and LDL-c level are assumed to start inclisiran treatment, overruling
treatment uptake assumptions. (The treatment uptake of prevalent patients can still be
spread over several years using sw017_del_upf)
swO1_imm_start: if set to 1, patients entering the model in a given cycle are not assumed
to enter on average at mid-cycle, but immediately at the beginning of the cycle. This setting
should usually be used when the model is run as a cost-effectiveness model. With respect
to this, no difference is made between prevalent and incident patients, to avoid an
additional layer of model complexity. Also see the entry on sw07_del_upt, above
sw01_PSA: needs to be set to 1 before PSA is run
sw01_PSA_RRs: if set to 1, includes variation of the rate ratios of event occurrence, per 1
mmol/L LDL-c change, in the PSA. If the approach to the age adjustment of the rate ratios
of event occurrence based on Wilson et al. is used, the involved hazard ratios are also
varied based on their confidence intervals (see section 5.3) [11]
swO1_trial_mim: if set to 1, the model can be run such that a trial-based cost-effectiveness
analysis with average cohort characteristics can be approximated, using the values
entered in variables v_trial_age, v_trial_fem and v_trial_LDLc. This is mostly relevant for
validation purposes
sw02_prop_pers: if set to 1 or 2, allows to model limited persistence with inclisiran
treatment, e.g. decreasing over time, in combination with table ¢ t prop_pers (in scenario
analyses; see section 4.6.2). Should not be used in combination with sw01_de/_upt
swO05_incl_yrsnum: if set to zero, total years of inclisiran treatment are reported. If set to
an integer value above 1, the number of patients treated with inclisiran in the respective
cycle/year is reported |
sw13_anal_type: switches between cost-effectiveness, burden of disease and budget
impact analysis. If set to 3, implying budget impact analysis, discounting of costs and
effects is automatically set to zero
sw13_cali_mode: makes the final calibration step (see sub-section Approach to transition
. probabilities in the ‘world without inclisiran’, above) variable-based or table-based
(allowing for age- and sex-specific calibration factors), or turns it off
sw13_trial_ORION: defines which ORION trial should be used as the basis for modelling
LDL-c reduction under inclisiran treatment; the default value of 1 implies ORION 10. Also’
see section 5.4) : .
sw13_u_no_CVD: switches inflation from general population average utility to general
population with no CVD utility on (default value of 1), or turns if off for patients without a
prior event, or totally _
sw14_LDL_thr: defines the LDL-c threshold under background lipid-lowering treatment
above which patients are eligible for treatment with inclisiran: any, 21.4 mmollL, 21.8
mmol/L, 22.6 mmol/L
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e swi15_age_type: defines the type of age correction of event rates (based on a table with
the possibility to use a separate factor for each relevant event type and age-sex group
(with a correction to keep overall event rates stable); using hazard ratios per one year age
difference reported by Wilson et al. [11] (with a correction to keep overall event rates
stable); as before but without a correction to keep overall event rates stable, or turns it off

e sw1910_LDLc LLT: defines the background lipid-lowering treatments for which eligibility
for treatment with inclisiran is assumed : '

Model assumptions

The model reported here, as all decision-analytic models, is a simplification of reality. A series

of assumptions needed to be made. Key assumptions are listed here.

e The characteristics (e.g. mean age and distribution of LDL-c categories within age-sex
groups, proportion with diabetes) of patients entering the model remain stable over time

¢ In the absence of detailed information on background Iipid-loWering treatments and the
reasons behind selecting these, we had to implicitly assume that all patients receiving any
background LLT, according to real-world data (see section 5.2), are on their maximum
tolerated treatment. This assumption does not influence the actual model results but
implies that no still unused, suitable treatment options are available for the patients. The
impact of this relatively strong assumption was assessed by restricting the initiation of
inclisiran treatment to patients with more intensive types of background lipid-lowering
treatments (see sections 3 and 5.2)

e Events per model cycle (i.e. year) were restricted to one, under the assumption that this
would affect the distribution of events across patients but not the overall numbers of events
and resulting model outcomes. (This assumption is frequently made in Markov cohort
models) :

e The assumed relationship between LDL-c reduction and CVD event occurrence, based on
the CTTC 2019 meta-analysis [10], holds for inclisiran.

¢ The effectiveness of inclisiran does not change over time (base case assumption); see
sub-section Treatment effect: approach to transition probabilities in the ‘world with
inclisiran’, above, and section 5.4)

o After the initiation of inclisiran treatment, persistence is 100% (base case assumption)

e Patients are treated until death (base case assumption)

o After end of inclisiran treatment (applicable in scenario analyses) the costs and effects of
inclisiran treatment end immediately

o Patients die at age 100 at the latest

Technical platform used, technical limitations and alternatives
The model structure has been implemented in the specialized decision-analytic software
TreeAge [13], as we judged this be the most time-efficient solution and the only one feasible
within the time horizon of the project. TreeAge has particular advantages in accommodating
dynamic population features and conveniently offering tunnel health states to steer the
behaviour of the model with respect to patients entering a health state at different points in
. time. Summation nodes allow to automatically combine the results of different sub-Markov
models/sub-populations. Finally, the option to use clones copies of parts of the model made
the working with the 88 sub-Markov models well feasible.
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Given the implementation platform used and time constraints, the model has a few technical
limitations that are noteworthy:

¢ Uptake of inclisiran treatment spread over several years is only possible for patients that
.are prevalent patients at the start of the model, not for patients entering the model in
subsequent cycles/years. (For the sake of consistency, incident patient entering the model
in the first year are treated as patients entering the model in subsequent years)

e The delayed treatment uptake of prevalent patients is only possible in equal steps. For
example, if 25% of the prevalent population are assumed to initiate treatment with
inclisiran, with a spread of 5 years, then 5% of the prevalent population will initiate
treatment in each of years 1-5, minus the patients that die earlier, as patients are assumed
to be immediately at risk when they enter the model

¢ The functionality to spread the treatment uptake of prevalent patients should not be
combined with assumptions on changing treatment effectiveness over time (i.e., lower in
the first year and higher later, see sub-section Treatment effect: approach to transition
probadbilities in the ‘world with inclisiran’, above) or assumptions of decreasing persistence
as a function of time since treatment initiation (see sub-section Mode! settings, above).
Results might be not valid

e When the functionality to spread the treatment uptake of prevalent patients is used, some
post-processing of model results outside TreeAge is required in order to achieve correct
calculation of inclisiran costs in a given year (if sw07_imm_start is set to 1) and years of
inclisiran treatment in a given year (if sw01_imm_start is set to 0). (Correct totals over the
entire time horizon of any given model run are still generated within TreeAge as long as
the treatment uptake of prevalent patients falls within that time horizon, in full)

e The output of the model is only easily accessible on a summary basis, i.e. across the time
horizon used, not by sub-population and by cycle. This is particularly relevant for budget
impact analysis where results are usually reported year-per-year. Here, the model needs
to be run, e.g., for 1 to 5 years, separately, and the results for a given year are achieved
by subtraction. For example, the results for year 3 are generated by subtracting the results
from the run over 2 years from the results from the run over 3 years. (The number of
patients treated in a givén year is extracted separately, considering patients ending
treatment due to death etc.)

For technical and performance reasons, we judge building an equivalent dynamic population
model in Microsoft Excel® as not practically feasible. It would however make sense to co-
program the model in a statistical software package (i.e., R or Stata). This would improve the
model's accessibility, as TreeAge is not widely available. In addition, the increased flexibility
of working-with such packages would allow to overcome the above-described, remaining
limitations in terms of model mechanics, flexibility of possible scenarios and by-cycle reporting
of outcomes. :

Implementation as a microsimulation model would have been an alternative with some
advantages but also disadvantages. Our main reasons for deciding against a microsimulation
" approach were substantial processing (i.e. many individuals need to be run through the model,
sequentially) and post-processing times and large number of reporting variables (‘tracker
variables’) required to summarize and cumulate individual outcomes over time. In our
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experience, these limitations can become particularly problematic where a large number of
sensitivity and scenario analyses is required, and for the running of PSA.

4.5 Planned main analyses

4.5.1 Secondary prevention population

The key settings related to the implementation of base-case analyses covering cost-
effectiveness, burden of disease and budget impact are summarized below.

Cost-effectiveness analysis

Only prevalent patients and year 1 (= cycle 0) incident patients are modelled
Patients are deemed eligible for inclisiran treatment if they have any background LLT and

.exceed the LDL-c cut-off of 1.8 mmol/L

Full uptake is assumed for eligible patients
For those initiating inclisiran treatment, immediate treatment start is assumed, i.e. at the
beginning of year 1 (=cycle 0). Consistent with this, immediate at-risk status for

- cardiovascular events is assumed for all patients entering the model.

Swiss age adjustment factors derived are applied for age adjustment of event rates
|
|

Life-long time horizon is implemented by running the model for 60 cycles and

assuming/forcing death at age 100
Costs and effects are discounted at 3%

Burden of disease analysis

Subsequent-year incident patients enter the model in addition to prevalent patients and
year 1 (= cycle 0) incident patients

Eligibility for inclisiran treatment as in the cost-effectiveness base case

Treatment uptake probabilities as in the budget impact base case (see below). For years
5 to 10, the year 5 values are carried forward

For those initiating inclisiran treatment, treatment start is assumed to be at mid-year on
average, in the year of treatment initiation. At-risk status for cardiovascular events is
assumed to be at mid-year in the year of model entry, for all patients entering the model
Run over 10 years

Effects/impact on burden of disease is reported undiscounted

Budget impact analysis

Subsequent-year incident patients enter the model in addition to prevalent patients and
year 1 (= cycle 0) incident patients '

Eligibility for inclisiran treatment as in the cost-effectiveness base case

Treatment uptake probabilities derived to match the patient number uptake projections
provided by Novartis
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o For those initiating inclisiran treatment, treatment start is assumed to be at mid-year on
average, in the year of treatment initiation. At-risk status for cardiovascular events is
assumed to be at mid-year in the year of model entry, for all patients entering the model

¢ Run over 5 years and reported as yearly and cumulative outcomes

e Budget impact is reported undiscounted

4.5.2 Other populations of interest

For other populations of interest, besfdes the secondary prevention population, data were
sparse and data collection could not take the level of thoroughness used for the secondary
prevention population. We performed approximate cost-effectiveness analyses as follows:

Full very high risk population

Cost-effectiveness in the full very high risk population, comprised of secondary prevention

patients (including those with PAD that we did not consider in our main analysis) and very high

risk patients that have not yet had a prior cardiovascular event, was approximated with the

following settings: v

o Patient numbers were inflated with the ratio of all very high risk to secondary prevention
patients in the Family medicine ICPC Research using Electronic medical records (FIRE)
database (see section 5.2) ' :

e The characteristics of the full FIRE very high risk population were used

e The health state distribution at model entry was adapted to reflect the proportion of very
high risk patients that have not yet had a prior cardiovascular event, from FIRE

e Transition probabilities were updated to reflect the proportion of patients with diabetes in-
the full FIRE very high risk population (45.2% as opposed to 26.6% in the secondary
prevention population)

Peripheral artery disease

We had no sufficient data to perform an analysis of this population. Of note, the secondary
prevention patients in FIRE comprised 13.2% of patients with a diagnosis of PAD (together
with or without other cardiovascular diagnoses).

Heterozygous familial hypercholesterolaemia, primary prevention:

An approximate cost-effectiveness analysis was performed for a single cohort with a single
average age and LDL-c level. Based on Clinical Practice Research Datalink (CPRD) data [14],
we used weighted averages from 97.6% HeFH patients without diabetes and 2.4% with
diabetes to estimate mean age 52.6 years, proportion of women 63.9% and LDL-c level under
background LLT of 4.75 mmol/L. We assumed no low-density lipoprotein (LDL) apheresis use,
consistent with CPRD population data. Comparison with PCSK9 inhibitors other than inclisiran
was not considered. CPRD-based transition probabilities were adjusted for the above
mentioned proportion of diabetes patients, and CPRD-based ‘starting’ transition probabilities
(see section 5.3) for the primary prevention HeFH population were used to enter patients into
the model through the Very high risk prim health state.
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Heterozygous familial hypercholesterolaemia, secondary prevention:

The same approach and settings as above were used. Patients were entered into the model
either using CPRD-based ‘starting’ transition probabilities for the secondary prevention HeFH
population (see section 5.3) and the Very high risk prim health state, or through the ACS post
health state, with the standard CPRD-based, diabetes adjusted transition probabilities for this
health state. (In this case also, the LDL-c level of the HeFH population under background LLT
is automatically considered and leads to higher event risks in the model.)

4.6 Approaches to uncertainty analyses

Uncertainty analyses were only performed for the main population of interest, i.e. secondary
prevention population, not for the other population of interest given the very approximate
character of these analyses. For the cost-effectiveness part, uncertainty analyses comprised
univariate sensitivity analysis, a range of scenario analyses and PSA. Difficult to model
uncertainty in the occurrence of clinical events in the ‘word without inclisiran’ strategy via
standard sensitivity analysis (many transition probabilities; strong influence of calibration), we
added related scenario analyses. In particular, scenario analyses using different calibration
targets were additionally performed (see section 4.6.2). For the burden of disease and budget
impact analyses, uncertainty analyses were restricted to scenario analyses, typically a suitable
subset of those performed for the cost-effectiveness part.

4.6.1 Univariate sensitivity analysis

Univariate sensitivity analyses were performed to evaluate the potential impact of uncertainty

around the major parameters on modelled estimates. Where the 95% confidence intervals

were available, the base case parameter value was set to its upper and lower confidence

limits. Where not available, suitable ranges of variation were defined as detailed below. Base

case parameter values and ranges are reported in respective sections covering model inputs

in section 5. '

¢ Relative events rates per 1 mmol/L LDL-c change were varied by their confidence intervals

¢ The LDL-c reduction achieved with inclisiran was varied by its confidence interval

¢ In the case of base case utilities and utility multipliers reflecting the utility impact of
cardiovascular events the difference from one was varied by +30%. For example, 0.6
varied from 0.48-0.72

In some cases, it may be illustrative to (only or additionally) vary some parameters jointly. This
will be stated in the results section. Results of the sensitivity analysis are presented in tabular
format and as Tornado diagrams.
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4.6.2 Scenario analyses

We performed a wide range of scenario analyses to capture the impact of structural
assumptions and possibilities that could not be sufficiently captured in the univariate,
deterministic sensitivity analysis and PSA. The burden of disease and budget impact analyses
relied on scenario analyses only. The elements varied are listed below. All details, including
the alternative assumptions on parameter values used, are available from Table 19, Table 20,

. Table 22 and Table 24 in the results section.

Cost-effectiveness analysis scenarios
- We ran the model with different price points reflecting the price of one dose of inclisiran |

We considered different requirements regarding background LLT (versus any LLT treatment
in the base case):

¢ High intensity statins

-e High intensity statins plus ezetimibe

We assumed different LDL-c levels for eligibility (versus eligibility at LDL-c 21.8 mmol/L in the
base case), in combination with all the price points: ' '

o Eligibility if LDL-c level 21.4 mmol/L

o Eligibility if LDL-c level 22.6 mmol/L

We modelled a ‘mixed’ uptake of inclisiran by applying the treatment uptake assumptions
provided by Novartis for the LDL-c level 21.8 to <2.6 mmol/L and LDL-c level 22.6 mmol/L
groups.

We modified the use and effect of inclisiran, in the ‘world with inclisiran’ in several, additional

ways:

¢ The effect of inclisiran in year 1 was reduced by 50% by appropriately increasing that rate
ratios of events per 1 mmol/L. LDL-c reduction [15] '

e As before but the effect was counter-corrected by multiplying the rate ratios by 0.95, from
the second year of treatment onwards [15]

e We assumed restricted persistence, i.e. that a certain proportion of patients would end
inclisiran treatment after-a certain time

e We assumed a maximum age (85 years) for inclisiran treatment
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e As we had much better detail for the full FIRE very high risk population (including
secondary prevention and high risk primary prevention patients) than for the secondary
prevention population alone, we alternatively used the characteristics of the full very high
risk population (comprising information an average age, distribution of LDL-c level groups,
mean LDL-c level per group, LLT) instead of the characteristics of the secondary
prevention population

e Utilities: the correction factor used to adapt background general populatlon utilities to the
utilities of persons with no CVD was alternatively removed

We modified event occurrence in the ‘world without inclisiran’ as follows:

e Calibration targets reflecting expected Swiss event number in the secondary-prevention
populations were varied by £30%: all jointly; only revascularizations; only non-fatal events
excluding revascularizations; only fatal events

¢ Instead of the Swiss age adjustment factors the adjustment hazard ratios by Wilson et al.
were used (hazard ratio per 1 year age difference, 1.03 for non-fatal events and 1.05 for
fatal evehts) [11]

Additional scenario analyses:

e As the model covers the costs of ischaemic cardiac and cerebrovascular events that
occurred prior to entry into the model, we intended to gain an understanding of the impact
of this feature, and halved the costs of the ACS post and Stroke post health states by half

Discounting
¢ The discounting of costs and effects was set to 0% and 5%

Burden of disease analysis scenarios

. As in the cost-effectiveness analysis, we considered different requirements regarding
background LLT (versus any LLT treatment in the base case):

e High intensity statins )

¢ High intensity statins plus ezetimibe

We restricted the LDL-c level for eligibility to 22.6 mmol/L (versus eligibility at LDL-c 21.8
mmol/L in the base case).

In a plausible subset of the scenario analyses performed on the cost-effectiveness analysis,
and with one addition, we modified the use and effect of inclisiran, in the ‘world with inclisiran’,
in the following ways:

o We modified the treatment effect of inclisiran (reduction of LDL-c) based on the upper and
lower confidence limit of the effect estimate. (In the uncertainty analyses of the cost-
effectiveness results, this forms part of the sensitivity analyses)

¢ We assumed a maximum age (85 years) for inclisiran treatment
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We modified event occurrence in the ‘world without inclisiran’ as follows:

¢ Calibration targets reflecting expected yearly Swiss event numbers in the secondary
prevention population in the ‘world without inclisiran’ were varied by +30%: all jointly; only
revascularizations; only non-fatal events excluding revascularizations; only fatal events

¢ Instead of the Swiss age adjustment factors the adjustment hazard ratios by Wilson et al.
were used (hazard ratio per 1 year age difference, 1.03 for non-fatal events and 1.05 for
fatal events) [11]

In order to achieve an understanding of the theoretically possible, maximum impact of
inclisiran, we assumed full uptake in a series of scenarios:

o Eligibility if LDL-c level 21.4 mmol/L

¢ Eligibility if LDL-c level 21.8 mmol/L

¢ Eligibility if LDL-c level 22.6 mmol/L

Budget impact analysis scenarios

We ran the model with different price points per inclisiran dose [
1 I

1 I

As in the cost-effectiveness analysis, we considered different requirements regarding
background lipid-lowering therapy (versus any treatment in the base case):

e High intensity statins ‘

¢ High intensity statins plus ezetimibe

We restricted the LDL-c level for eligibility to 22.6 mmol/L (versus eligibility at LDL-c 21.8
mmol/L in the base case).

As in the cost-effectiveness analysis, we modified event occurrence in the ‘world without

inclisiran’ as follows:

o Calibration targets reflecting expected yearly Swiss event numbers in the secondary
prevention population in the ‘world without inclisiran’ were varied by £30%: all jointly; only
revascularizations; only non-fatal events excluding revascularizations; only fatal events

¢ Instead of the Swiss age adjustment factors the adjustment hazard ratios by Wilson et al.
were used (hazard ratio per 1 year age difference, 1.03 for non-fatal events and 1.05 for
fatal events) [11]

4.6.3 Probabilistic sensitivity analysis
Joint parameter uncertainty was further explored in the PSA. In this analysis parameters varied

in the univariate sensitivity analysis were assigned distributions from which parameter values
were simultaneously sampled. The sampling was iterated 1°000 times. The resulting impact
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and cost estimates from each iteration were recorded and plotted on the cost-effectiveness
plane. These outputs were then used to generate the cost-effectiveness acceptability curve.

The relative event rates per 1 mmol/L LDL-c change influence events and outcomes in both
the comparator and intervention strategies. The former is because these relative rates are not
only used to model the inclisiran effect but also to adapt the health state transition probabilities
to target population LDL-c levels. Hence two sets of PSA estimates were generated: first
allowing the parameter to vary along with other model inputs and second - keeping the
parameter fixed at its base case value while varying all other model inputs.

5. Model inputs
5.1 Overview of input parameter sources and assumptions

Section 5.1 details data requirements for the cost-effectiveness, burden of disease, and
budget impact analyses covered by this report. Swiss data were available for many relevant
model input parameters. Nonetheless, populating the model presented substantial challenges,
particularly, with respect to distinguishing events occurring in the primary and the secondary
prevention populations. In addition, we could not identify or generate Swiss rates, risks or
transition probabilities for cardiovascular events, overall or in the secondary prevention
population. Further details on the data challenges and ways in which these were mitigated are
found in the subsequent sections.

Focusing on the primary population of interest, the following types of data were required for

- some or all of the analyses:

o Size and characteristics of the real-world Swiss secondary prevention population.

o Clinical event risks or rates in the “world without inclisiran” including CVD and non-CVD
mortality

e Clinical event risks or rates in the “world with inclisiran” Utility-related

¢ Data on medical resource use

¢ Unit costs .

¢ Assumptions on the future treatment use/treatment uptake of inclisiran

Details on the available data, sources used, and model input parameters finally used, are
summarised in the next chapters.

5.2 Epidemiological data
Model inputs related to the epidemiology of CVD in Switzerland cover the size of the entering
prevalent and incident cohorts, their distribution across the health states at model entry, and

population characteristics related to sex, age, LDL-c levels, background LLT, and
comorbidities. These data were primarily sourced from the Global Burden of Disease (GBD)
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project [16], FIRE database [17], and Medical Statistics of Hospitals (MedStat) [18] (see Table
3 for a brief overview of these and other data that informed the epidemiological parameters).
FIRE and MedStat data were particularly useful in defining and characterizing the secondary
prevention population. Still, it was often necessary to combine data from multiple sources to
derive the necessary metric. While we aimed to stay consistent in defining the target
population and CVD outcomes, differences in case definitions between the data sources
implied a risk of inconsistencies (Table 4). Uncertainties around true parameter values,
including case definitions, were evaluated in the sensitivity analyses documented in section

7.1.3 of the report.

Table 3. Brief summary of epidemiological data sources used and description

Namefull Name Ref Year Description Parameters  Availability
abbreviated sourced

The Global GBD [16] 2009- Aglobal studythatdrawsona  Incidence and Available
Burden of 2018 systematic workflow integrating  prevalence of  from the
Disease country and global data to CVD events, . website
project generate modelled estimates of population

mortality, cause of death, size

incidence, prevalence and

duration of illness/disability for

333 causes of global health

relevance and multiple

sequelae. Annual estimates are

produced by cauntry, age, and

sex. .
The Swiss MedStat [191 2018 A database of hospital statistics Incidence of Aggregate
Federal covering most in-patient CVD events, tabulations
Statistical admissions in Switzerland. cases, fraction from the
Office’s Allows linkage of individual of non-fatal database
Medical records within the database. events in provided on
Statistics of Covers causes, length and secondary request to
Hospitals outcomes of hospitalizations prevention the project
database along with some basic population

demographic information and

hospital data. :
The Family  FIRE [17] 2018- A database of routine medical Characteristics Aggregate
medicine 2020'  data with diagnoses recorded of secondary tabulations
ICPC according to the Internaticnal prevention and from the
Research Classification of Primary Care.  very-highrisk  database
using populations provided on
Electronic with no prior ~ request to
medical CVD with the project
records respect to sex,
database age, LDL-c,

LLT, diabetes

The World WHO [20] 2015- A compilation of mortalitydata  CVD and all Available
Health Mortality 2016 as reported annually by cause from the
Organization Database : Member States from their civil mortality website
Mortality registration systems. Yearly

counts of deaths by ICD-10

database
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The National AMIS-plus [21] 2015-  The registry collects and CVD mortality  Aggregate
Registry of 2019 analyses data on patients with tabulations
Acute acute myocardial infarction in from the
Myocardial the pre-admission, hospital and database
Infarction in follow-up phases. provided on
Switzerland request to
the project
The Swiss Obsan [22) 2018 A project that collates available = CVD mortality  Available
Health health information in from the
Observatory Switzerland. Mortality data by website
cause of death from MedStat.
The Swiss SFSO [23] 2018 Swiss national competence Population Available
Federal centre for official statistics from the
Statistical covering the status and website
Office development of the population,
economy and other areas.
Clinical CPRD [14] 2009- A database linking the Hospital  Transition Unpublishe
Practice 2019 Episcde Statistics (HES) probabilities d report
Research admitted patient care and
Datalink Office of National Statistics

(ONS) datasets in the UK.
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Table 4. Description and ICD-10 codes by CVD outcome and data source

Outcome GBD MedStat FIRE WHO AMIS Plus Obsan
CvD IHD+Isc MI+UA+Isc CVD wide MI+UA+Isc MI, UA. PCI
stroke stroke G45, G45.0- stroke CABG
120, 120.0-9, 121, 121.0-9, 9, 120, 120.0- G45.0-9, cerebrovascular
121,121.0-9, 122, 122.0-9, 9,121,121.0- 120.0-9, 121.0- insult with few
122, 122.0-9, 120.0, 163, 9,122, 122.0- 9,122.0-9, or no residuals
123, 123.09, 163.0-2 9,123,123.0- 123.0-9,124.0- aswellas
124, 124.0-9, 9,124,124.0- 9, 125.0-9, patients with
125, 125.0-9, 9,125, 125.0- 163.0-9, 164, TIA
9, 163, 163.0- 165.0-9, 166.0-
9, 164, 165, 9
165.0-9, 166,
166.0-9
ACS _Iﬂ MI+UA ' MI+UA
120, 120.0-9, 121, 121.0-9, 121, 121.0-9,
121,121.0-9, 122, 122.0-9, 122, 122.0-9,
122,122.0-9, 1200 120.0
123, 123.0-¢,
124, 124.0-9,
125, 125.0-9 ‘
Mi M Mi
121, 121.0-9, 120.0
122, 122.0-9
UA UA UA
120.0 120.0 )
Stroke Isc stroke Isc stroke : Isc stroke Stroke
163, 163.0-9 163, 163.0-9 163.0, 163.1-9 160-164
1 Average over the observation period.

Key: GBD, Global Burden of Disease; MedStat, Medical Statistics of Hospitals; FIRE, Family medicine ICPC Research using
Electronic' medical records; WHO, World Health Organization Mortality database; AMIS Plus, National Registry of Acute
Myocardial Infarction; CVD, cardiovascular Disease; IHD, ischaemic heart disease; Isc stroke, ischaemic stroke; ACS, Acute
Coronary Syndrome; TIA, transient ischaemic attack.

Reflecting that the epidemiology of CVD is concentrated in the older ages the analysis was
restricted to adults aged 40 and above. Details on the derivation of specific model inputs along
with reference values used in the base-case and sensitivity analyses are provided below.

Size of the prevalent and incident populations
The size of the prevalent population was based on the 2018 modelled estimates of CVD-
“related conditions from the GBD project. To better align estimates to the Swiss official
population statistics [23], the number of prevalent cases were not taken as reported by GBD.
Instead, we extracted and added the prevalence (in percent) of IHD and ischaemic stroke for
each sex-age group and then applied these percentages to the Swiss sex-age population from
the Swiss Federal Statistical Office (SFSO) [23]. It is one disadvantage of this strategy that it
may over-estimate the true size of the secondary prevention population in Switzerland as
prevalent patients might experience both IHD and stroke events and thus contribute to
prevalence estimates for both conditions. The possible error in the estimated size of the
prevalent cohort, which affects Bl and BU results but not CE, was further covered by varying
Swiss calibration targets by +30% in the scenario analysis (see section 7.1.3.2).
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The size of the incident population, defined here as patients with no prior CVD event that
experienced either an MI or UA or an ischaemic stroke in the reference year (i.e. were new
entries into the secondary prevention population), by sex and age (5-year age groups) was
sourced from the MedStat data. Specifically, the number of incident cases was calculated by
subtracting from the total number of people that experienced a CVD event in the reference
year, (a) the number of people that had already had a prior CVD event and (b) the number of
in-hospital CVD deaths among those with a prior CVD event. The occurrence of in-hospital
death among those with a prior CVD event was approximated by assuming the same risk of
in-hospital death in people with and without a prior CVD event, in the absence of more granular
information. '

For burden of disease and budget impact analyses the size of the incident population was
projected forward for 10 years and 5 years, respectively, using the average annual growth rate
of the incident CVD population estimated from GBD.

Table 5. Epidemiological parameters

Input Source Derivation/assumption Heterogeneity Expected Distribution
Parameter(s) value and Ul
The number of GBD, Calculated by multiplying Sex, age See NA
prevalentcasesin  SFSO estimated prevalence from Appendix
the secondary GBD by SFSO population Table A1,
prevention by sex and age 1+30%
The number of MedStat, Incident cases taken Sex, age See NA
incident cases in GBD directly from MedStat, Appendix
the secondary incidence in year 1 and Table A1,
prevention later were projected based +30%

on average annual growth

rates from GBD data

(2009-2018)
Health states at GBD Distributions for prevalent See Table 6, NA
model entry and incoming incident +30%

cases derived by dividing
the number of
prevalentincident cases
for the respective outcome
by the total number of
prevalent/incident CVD
. . cases
Characteristics of FIRE Sex, age, LDL- See NA
sub-cohorts c category, Appendix
history of CVD  Tables A 2-A
4,CVD +
very high risk
with no prior
events, Very
high risk with
no prior
events

Key: GBD, Global Burden of Disease; SFSO, Swiss Federal Statistical Office; MedStat, Medical Statistics of Hospitals; FIRE,
Family medicine ICPC Research using Electronic medical records; CVD, cardiovascular Disease; Ul, uncertainty interval.
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Health states at model entry

At model entry prevalent cases are distributed between the ACS post and Stroke post health
states. The allocation fractions were estimated by dividing the total number of prevalent cases
with the respective condition by the sum of prevalent cases with IHD and ischaemic stroke
obtained directly from the GBD database.

Incident population entering the model were distributed between the first year ACS and first
year stroke according to the MedStat data. For instance, the fraction of stroke entries in the
incident population were calculated by dividing the total number of patients with no prior CVD
who had a stroke, excluding those that died from their stroke in the hospital, by the sum of
patients that had an ACS event or stroke in the reference year.

Table 6. Health states at model entry

Health state Prevalent patients Incident patients
Very high risk prim 0 0 ‘
Revasc post 0 ]

ACS 0-1 0 0.566
ACS post 0.729 0
Stroke 0-1 0 0.434
Stroke post 0.271 0

Key: Very high risk prim, very high risk primary prevention (i.e. no prior CVD event), CVD, cardiovascular Dlsease PAD,
Peripheral Artery Disease; Revasc, cardiac revascularization; ACS, Acute Coronary Syndrome.

Population characteristics

Tabulations from the FIRE database formed the basis for the population characteristics. For
each age (5-year bracket), sex, and LDL-c level category (<1.4 mmol/L, 21.4 to <1.8 mmol/L,
>1.8 to <2.6 mmol/L, 22.6 mmol/L), the secondary prevention population was characterized
with respect to:

e Average age .

e Proportion of the age and sex cell in each of the LCL-c categories

e Average LDL-c level

e Proportion receiving any LLT

e Proportion on statin by intensity (low, moderate, high)

¢ Proportion on ezetimibe

e Proportion on both/either statin by intensity (low, moderate, high) and ezetimibe

For the secondary prevention population small sample sizes by the relevant strata limited data
resolution. Patient characteristics along the dimensions described above were available only
for broad age groupings 40-74 years and 275. These average values were extrapolated across
all 5-year age and sex groups under and over 74, i.e. cells in the age group 65 to 69 and
younger were assigned the same characteristics as those aged 70 to 74. Average age was
assigned based on the mid-point of the interval. '
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5.3 Model inputs related to natural history of disease and mortality under standard
of care treatment

Transition probabilities in the ‘world without inclisiran’ strategy

To model the transition probabilities from one state to another we used values generated by
Novartis based on data from the CPRD [14]. These are currently pending scientific publication.
We computed a weighted average of the transition probabilities for patients with diabetes and
those without, according to the prevalence of diabetes in the Swiss secondary prevention
population (26.6% according to FIRE data). The final values used for the general secondary
prevention population are presented in Table 7. Table A 5 in the appendix shows the transition
probabilities used for the full very high risk population, comprised of secondary prevention
patients and very high risk patients who have not yet experienced a CVD event, and HeHF
population.

Table 7. Transition probabilities based on CPRD data for secondary prevention population (26.6% with diabetes)

Revasc UA Ml : Stroke CV death
From health state:
Very high risk prim 0.22% 0.26% 0.39% 0.36% 0.56%
Revasc post 0.00% 0.44% 0.68% 1.37% 1.67%
ACS 0-1 6.81% 4.82% 2.76% 0.93% 3.74%
ACS post 0.68% 1.79% 1.36% 1.03% 2.83%
Stroke 0-1 10.35% 0.55% 0.73% 3.70% 4.67%
Stroke post 0.35% 0.55% 0.73% 3.70% 4.67%
Stroke post and ACS 0-1 5.43% 6.93% 6.80% 3.37% 11.38%
- Stroke 0-1 and ACS post 0.18% 1.59% 1.01% 3.43% 7.40%
Stroke post and ACS post 0.18% 1.59% 1.01% 3.43% 7.40%
CV death 0.00% 0.00% 0.00% 0.00% 100.00%

Key: CPRD, Clinical Practice Research Datalink; revasc, revascularization; UA, Unstable angina; MI, myocardial infarction; CV
death, cardiovascular death.

We adjusted the CPRD-based transition probabilities to LDL-c levels in the Swiss populations
of interest, for each age and sex group, based on published rate ratios per 1 mmol/L LDL-c
change, as described in section 4.4. The rate ratio values were taken from the Cholesterol
Treatment Trialists (CTT) meta-analysis published in 2019, based on results from 28
randomized controlled trials [10]. The study provides two different sets of results, one that
considers all the identified studies and another set that excludes four studies based on class
IV heart failure patients. We considered the latter set of values, which is better in line with our
population of interest. Table 8 summarizes the rate ratios used.

Table 8. Impact of LDL-c change on event rates

Revasc UA Ml Stroke CV death
" Rate ratio 0.7500 0.7300 0.7300 0.7800 0.8400
LN(rate ratio) -0.2877 -0.3147 -0.3147 -0.2357 -0.1744
SE of LN(rate ratio) 0.0169 0.0210 . 0.0210 0.0129 0.0243

Key: Revasc, revascularization; UA, unstable angina; MI, myocardial infarction; CV, cardiovascular; RR, rate ratio; LN, natural
logarithm; SE, standard error.

To achieve a correct age distribution of events, separately by sex, we further adjusted CPRD
rates for age- and sex groups according to real cases in Switzerland for the year 2018. We
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computed the risk of having a second IHD, stroke or coronary revascularization procedure for
all relevant age- and sex groups. We took the number of events in secondary prevention
patients (MedStat data, 2018), subtracted in-hospital deaths and divided the resulting number -
by the number of prevalent secondary prevention patients as described in 52. We then
normalized these risks to the age group 65-69, which corresponds to the average age of the
CPRD population, and redistributed the events of the other age- and sex groups. Further
details on the use of the resulting Swiss age adjustment factors in the model are provided in
section 4:4. '

We followed a similar procedure for the fatal CVD events.

For the occurrence of non-acute revascularizations in secondary prevention cases, limited
data availability necessitated a modified approach. We used the estimated total number of
revascularizations per year in the secondary prevention population as estimated in section
6.1.1. In the absence of Swiss data, we used the same age and sex distribution in 2018-2019
in the UK [24] in combination with the number of secondary prevention patients per age- and
sex-group (as described above), to estimate age specific revascularization risks. The drop of
revascularizations in the older age groups may be less pronounced in Switzerland than in the
UK. On the other hand, the UK values excluded CABG surgeries, i.e. procedures that may be
prone to an even steeper decrease with age then PTCAs. This might compensate this potential
bias.

The resulting Swiss age adjustment factors we used are represented in Table 9.

Table 9. Swiss age adjustment factors for event rates

Females Males

Age IHD event or ’ IHD event or

({years) Revasc stroke  CVD death Revasc stroke CVD death
40to 44 1.30 ~ 066 0.22 3.34 1.39 0.74
451049 0.87 078 0.30 1.61 1.46 0.73
50 to 54 1.64 0.82 0.44 2.05 1.42 0.81
55 to 59 1.22 0.98 0.50 1.40 ) 1.33 0.73
60 to 64 1.41 0.97 0.57 1.28 1.16 0.94
6510 69 1 1 1 1 1 1
70to 74 0.91 1.04 1.29 0.70 0.97 1.31
75t0 79 " 085 1.24 1.49 0.80 1.04 1.85
80to 84 044 1.41 2.74 0.38 . 1.20 3.05
85to0 89 0.58 1.57 5.05 0.70 1.38 5.43
90 + 0.07 1.05 7.68 0.08 1.06 9.50

Key: Revasc, revascularization; IHD, ischaemic heart disease; CVD, cardiovascular disease.

Mortality in the ‘world without inclisiran’ strategy
CVD-related mortality was modelled according to the transition probabilities derived from the
CPRD study as detailed above.
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Non-CVD-related mortality was estimated based on the age- and sex-specific probability of
non-CVD death. The latter was calculated from the WHO Mortality Database [20]. The
database provides the number of deaths by cause of death, characterized by an ICD-10 code,
stratified by age (five-year age brackets) and sex as well as the corresponding population
sizes, until the year 2016. Within each age-sex group, non-CVD deaths were calculated by
subtracting from the all-cause mortality counts the number of CVD deaths (See Table 4 for
ICD-10 codes selected). Using the 2015 and 2016 data we then calculated the annual age-
and sex-specific death rate from causes other than CVD by dividing the respective number of
deaths in 2016 over the mid-year population (an average between 2015 and 2016). In the
model, the rates were converted into transition probabilities. '

5.4 Model inputs related to clinical effectiveness

Given a lack of direct evidence of inclisiran effects on the reduction of CV events and CV
deaths, we considered LDL-c reduction as an intermediate outcome Iinked to reduction in CV
events and CV deaths. Thus, to measure effectiveness, we considered the LDL-c reduction
obtained in the ORION 10 trial [3], namely 52.3% of LDL-c reduction after 510 days from
baseline. The LDL-c reduction of HeFH patients was taken from ORION 9 trial results [2] and
it is equal to 47.9% at day 510.

Table 10 summarizes the LDL-c reduction effects of inclisiran on the IHD secondary
prevention and HeFH populations.

Table 10. Efficacy of inclisiran in terms of LDL-c reduction

_ Derivation/application Expected value

Input Parameter/s Source to model/assumption Distribution and 95% CI

LDL-c reduction (%) in

IHD secondary ORION 10 trial:  LDL-c reduction (%) at 523
_prevention population Ray et al,, 2020 510 days Normal (Cl: 48.8, §5.7)

LDL-c reduction (%)in  ORION 9 trial: LDL-c reduction (%) at 47.9

HeFH population Raal et al., 2020 510 days Normal (Cl: 63.5, 42.3)

Key: Cl, confidence interval; IHD, ischaemic heart disease; HeFH, heterozygous familial hypercholesterolaemia; LDL-c, low-
density lipoprotein cholesterol.

The reduction in LDL-c levels was translated into a reduced probability of CV events, as
described in section 4.4. As before, required rate rates were taken from evidence provided by
the Cholesterol Treatment Trialists (CTT) meta-analysis [10], shown in Table 8.

5.5 Model inputs related to utilities
All model inputs related to utilities are summarised in Tables 11-12.
Baseline health state utility

For the secondary prevention population the baseline health state utility values (HSUV) for
patients entering the model were represented by the baseline utility of those that have not yet
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experienced a CVD event. The respective Swiss utility values were not immediately available
for this population but were derived by combining Swiss and UK data sources. Specifically,
Swiss age and sex adjusted utility values for the general population were estimated using the
formula by Perneger et al. [25]:

HSUV,, ; = 0.8482 — 0.0209 * SEX — 0.0209 * (AGE — 50) — 0.00002 + (AGE — 50)2

To convert these HSUV to values for the population free from CVD, we applied a scaling factor
derived from Ara and Brazier EQ-5D equations parameterized with UK data [26]:

HSUV, s = 0.9509 — 0.0212 + SEX — 0.0003 = AGE — 0.00003 * AGE?
HSUYon=CVD = 0,9455 — 0.0256 * SEX — 0.0002 * AGE — 0.00003 * AGE?

The equations were used to predict HSUV for the general and non-CVD populations at
average age and sex characterizing the CVD prevalent population in Switzerland. The average
age and sex (% male) for the Swiss CVD prevalent population were derived from the GBD
study. As noted in Table 4, in the GBD database CVD refers to patients with a history of IHD
and/or ischaemic stroke. We summed prevalent cases for the two conditions by age and sex
and used these cell counts as a weight to obtain average age and proportion male for the
prevalent cohort. We then plugged these values into the equation above to predict HSUV for
the general and non-CVD populations and calculated the scaling factor as a ratio of the two
predicted utilities.

Applying this scaling factor to convert the Swiss background HSUV for the general population
to those with no prior CVD implies proportional health detriment of utility due to CVD in UK
and Swiss populations.

Table 11. Health state utility values

Input Parameter(s) Source Derivation/ Heteroge Expected Distribution

application to model/ neity value and

_ assumption ul

Parameters for age- and sex- Perneger Predicted by plugging  Sex, age NA
specific utility etal. [25] average age and %

male into HSUV

equations _ .
Multiplier for difference Ara & Calculated as a ratio 1.0618, 1 NA
between gen. pop. and gen. Brazier of non-CVD and
pop. without CVD [26] general population

HSuUV
Multipliers for event and Ara & See Table  Normal
post-event states ' Brazier 12, £30%

[26]

Key: CVD, cardiovascular Disease; Ul, uncertainty interval

Muiltipliers for event and post-event states
Utility multipliers for the initial health states and subsequent events were taken directly from
Ara and Brazier [26].
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Table 12. Multipliers for event and post-event states .

Event Event multiplier, 1st year Event multiplier, beyond year 2
PAD - 0.924

Revasc - 1

ACS 0.765 0.924

Stroke 0.775 0.822

Key: Revasc, cardiac revascularization; ACS, Acute Coronary Syndrome

Adverse event disutilities

Analyses of the pooled ORION 9,10, and 11 data indicated that in patients that received at
least one dose of inclisiran the only Treatment Emergent Adverse Event (TEAE) was injection
site reaction occurring on average about 5% more often in the inclisiran compared to the
placebo arm. These TEAEs were localized at the injection site and resolved without further
sequalae. Otherwise the safety profile of inclisiran was similar to placebo.

Given the relatively light severity of the TAEAs reported in the clinical studies and, following
earlier evaluations of other PCSK9 inhibitors that demonstrated similar safety profiles, we
assumed the injection site TEAEs will have a negligible impact on health-related quality of life
and costs and therefore did not consider these in the analysis. Adverse events associated with
the comparator strategy were similarly excluded.

5.6 Model inputs related to healthcare resource use and unit costs

The model principally considers the following costs:

o Costs of care for high risk patients without a prior ischaemic cardiac or cerebrovascular
event. CVD treatment costs for secondary prevention patients were assumed to be
covered by first year and subsequent years Mi, UA and stroke costs

¢ Disease costs for MI, UA and stroke. For these diseases we distinguished fatal event
costs, non-fatal event costs in the first year and non-fatal event costs in subsequent years

o Costs for revascularization. We considered PTCA and CABG, to the extent these
treatments were not performed for the acute treatment of ACS events

e Background drug treatment costs including costs for statins and ezetimibe.

e Costs for inclisiran including drug administration costs.

Costs for diseases, revascularization and background drug treatment were drawn from
published Swiss studies and cost values referring to earlier price years were adjusted to 2018
Swiss Francs (CHF) where applicable, based on the development of the per capita health care
costs in Switzerland. 2018 is the most recent year for which health care costs were published
by the Swiss Federal Statistical Office [27]. All other cost parameters were based on current
Swiss tariffs and prices, i.e. cost values for a more recent price year than 2018 were used as

is. I
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The following section gives an overview on all cost input parameters and data sources used
in the model. Details regarding each input parameter are provided thereafter.

5.6.1 Overview on cost input parameters and data sources

Table 13 provides an overview on the model cost input parameters and data sources.
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Table 13. Overview on unit cost parameters and data sources

Para-
Input Parameters "::;Lzr Source Derivation/application to model/assumption
(CHF)
Disease costs
M, fatal event 9'067
MI, non-fatal acute event, first year 35'275
= R o i Swiss cost-of-iliness study on the acute coronary
MI, non-fatal event, subsequent years 2'910 al 2012 | Syndrome; adjusted to the year 2018 based on
UA. fatal event 3873 [2-8] the development of the per capita health care
- costs
UA, non-fatal acute event, first year 23'732
UA, non-fatal event, subsequent years 2'490
S s Pletscher Swiss cost-effectiveness study of dabigatran for
Stroke, non-fatal acute event, first year 36'251 ot al. 2013 stroke prevention; adjusted to the year 2018
[29] ; based on the development of the per capita
Stroke, non-fatal event, subsequent years | 12'899 health care costs
Costs for revascularization procedures
Cost-minimization analysis of different strategies
PTCA 13'854 for cardiac revascularization; analysis conducted
Moschetti for Switzerland, Germany, UK and USA; adjusted
et al. 2016 to the year 2018 based on the development of the
[30] : per capita health care costs. Based on the
derivation in section 6.1.1, we assumed 87.4%
CABG 41711 PTCAs and 12.6% CABG surgeries, leading to a
weighted average of CHF 17'358 per procedure
Background drug treatment costs
Statin costs per year 290 sehuretial Helsana drug report; based on current Swiss
; 2020 [31] " | prices we assumed similar costs for different
Ezetimibe costs per year 453 intensities of statin treatment

Long-term costs of care for high risk patients (pre first event)

Cost-minimization analysis of different strategies
for cardiac revascularization; analysis conducted

Moschetti for Switzerland, Germany, UK and USA; adjusted
Unit cost for a cardiologist visit 688.04 et al. 2016 | to the year 2018 based on the development of the
[30] per capita health care costs; we assumed that
each high risk patient would have one
cardiologist visit per year
raRTHEH We assumed that such a GP visit would last on
Unit cost for a primary care physician visit | 85.06 32, 33] average 30 minutes and each high risk patient

would have two GP visits per year

Key: , coronary artery
angioplasty; UA, unstable angina.
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5.6.2 Costs of cardiovascular events

Unstable angina and myocardial infarction _

The costs of UA and Ml were calculated based on a Swiss cost-of-illness study on the acute
coronary. syndrome by Wieser et al. 2012 [28]. In this study MI included ST-elevation MI
(STEMI) (ICD-10: 121.0, 121.1-3, 122.0-1, 122.8) and Non-ST-elevation Ml (NSTEMI) (ICD-10:
121.4, 121.9, 122.9). The unit costs of Ml were calculated by weighting the total costs of Ml to
the number of STEMI and NSTEMI patients. UA was identified based on the ICD-10 code
120.0. ‘ '

The costs of fatal Ml and UA consist of the costs for outpatient care before hospital admission
and acute inpatient care. The costs of outpatient care before hospital admission consist of the
costs for transportation to the hospital (by ambulance or helicopter) and emergency primary
care physician or cardiologist visit. The non-fatal costs consist of the costs for outpatient care

- before hospital admission, acute inpatient care, inpatient rehabilitation, as well as outpatient
care after hospital discharge. The costs for outpatient care after discharge consist of the costs
for primary care physician and cardiologist visits, diagnostic tests, medication, and outpatient
rehabilitation. The maintenance costs consist of the costs for outpatient care after hospital
discharge. A more detailed summary of the calculation of these costs can be found in Eichler
et al. 2019 [34] and Wieser et al. 2012 [28].

Stroke

The costs of stroke were calculated based on a Swiss cost-effectiveness study of dabigatran
for stroke prevention by Pletscher et al. 2013 [29]. For this calculation, stroke was defined as
ischaemic stroke (ICD-10: 163.0-163.9, 164) or haemorrhagic stroke (ICD-10: 160.0-162.1,
~ 162.9). Besides the one-time treatment costs, stroke may also cause future disability leading
to long-term follow-up costs depending on the severity of the disability (for more details see
Pletscher et al. 2013 [29]). Disability was categorised into independency, moderate
dependency, and total dependency. The costs were weighted by the share of the patients in
each disability group.

The costs of fatal stroke consist of the costs for ambulance transportation, emergency primary
care physician visit, acute inpatient care, and inpatient rehabilitation. The non-fatal costs
depending on the patient's disability consist of the costs for ambulance transportation,
emergency physician. visit (including primary care physicians, neurologists, psychiatrists),

acute inpatient care, diagnostic tests, medication, outpatient and inpatient rehabilitation, '
“outpatient and inpatient nursing, and physiotherapy. The maintenance costs consist of the
costs for physician visits, diagnostic tests, medication, outpatient and inpatient nursing, and
physiotherapy. A more detailed summary of the unit costs of stroke can be found in Eichler et
al. 2019 [34].

5.6.3 Costs for fevascularization procedures

Costs for PCl and CABG were based on the study by Moschetti et al. 2016 [30] who conducted
a cost-minimization analysis of different strategies for cardiac revascularization. This study
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used data from the European cardiovascular magnetic resonance registry, which also includes
patients from Switzerland. Based on the derivation in section 6.1.1, we assumed 87.4%
PTCAs and 12.6% CABG surgeries, leading to a weighted average of CHF 17'358 per
procedure.

5.6.4 Long-term costs of care for high risk patients

High risk patients that have not yet had a CVD event incur long-term costs of care beside
background drug treatment costs. Such costs include cardiologist visits and primary care
physician visits. Costs for a cardiologist visit were based on Moschetti et al. 2016 [30] and we
assumed that a high risk patient would have one cardiologist visit per year. Costs for a primary.
care physician visit were based on the Swiss medical tariff code for outpatient services
(Tarmed) [32, 33]. We applied Tarmed positions 00.0010 «Konsultation, erste 5 Min.
(Grundkonsultation)», 00.0020 «Konsultation bei Personen lber 6 Jahren und unter 75
Jahren, jede weiteren 5 Min. (Konsultationszuschlag)» and 00.0030 «Konsultation, letzte 5
Min. (Konsultationszuschlag)» and assumed that such a primary care phys’ician visit would
last on average 30 minutes. Costs per consultation were calculated by multiplying the resulting
tax points according to Tarmed with the average of the tax point values set by the cantons
[33]. We further assumed that a high risk patient would have two related primary care physician
visits per year.

5.6.5 Drug treatment costs

Background drug treatment costs

The model considers background drug treatment costs of statins and ezetimibe. Per capita
costs per year of statin and ezetimibe treatment were based on the Helsana drug utilization
report [31], which used health insurance claims data from one of the biggest health insurance
companies in Switzerland and extrapolated costs to the whole country considering specifics
of their insurees. Given the current Swiss prices [5], we did not differentiate costs for different
intensities of statin treatment.
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5.7 Model inputs related to treatment uptake

6. Calibration and validation
6.1 Calibration

In the absence of transition probabilities for Swiss secondary prevention patients, and, in fact,
any Swiss CVD patients, calibration to expected event numbers in the Swiss secondary
prevention population was required to achieve realistic model results. The approach to
calibration is described in section 4.4 and the derivation of calibration targets, below.

6.1.1 Calibration targets

Number of revascularizations

The number of revascularizations that were not an immediate, acute treatment of an ACS

episode, in the secondary prevention population, was estimated in several steps:

e According to MedStat, there were 18'694 PTCAs and 2'343 CABG surgeries in persons
from age 40 years, in 2018 in Switzerland [23]. According to Nestelberger et al., there were
27'318 PTCAs (in the publication termed PCls) in Switzerland in the same year [35].
Assuming that the difference in the number of PTCAs between the two sources was due
to the occurrence of outpatient procedures, would imply 31.6% outpaﬁent procedures. For
comparison, the proportion of outpatient procedures indicated by the UK British Society of
Interventional Cardiology (BCIS) Audit 2018-2019 was approximately 25% [24]. A
proportion of 31.6% would thus seem plausible for Switzerland. We thus estimated that
the total number of outpatient procedures in Switzerland in patients from age 40 years was
29’661 in 2018. (Nestelberger et al. did not provide results by age group but the occurrence
of PTCA in the population younger than 40 years can be assumed to be very small.)

¢ Nestelberger et al. also indicated a fraction of 40.4% acute PTCAs (including 2.4% in

 patients with cardiogenic shock) [35). This would again seem plausible for Switzerland in
light of an estimate of 33.2% in the UK BCIS Audit 2018-2019 [24]. We thus estimated the
fraction of PTCAs performed in non-acute/stable patients at 59.6%, implying 18’625 non-
acute cardiovascular revascularization procedures in 2018 in Switzerland (2'343 CABG,
27'318 * 0.596 = 16'282 PTCA.
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e According to MedStat data provided to us by the SFSO [19], 25.57% of the patients
hospitalised for an ischaemic cardiac event were secondary prevention patients, i.e. had
been hospitalised before for a.cardiovascular event. Schulman et al. [36] reported for the
USA that among patients undergoing PTCA between mid-2009 and end of 2014, 32.4%
had a prior PTCA and 16.6% a prior CABG, which makes the MedStat-based estimate
seem plausible. In the absence of better sources, we assumed that a fraction of 25.57%
of non-acute cardiovascular revascularization procedures were performed in secondary
prevention patients, leading to a calibration target for revascularizations of 4'762 per year.

Number of non-fatal CVD events ‘

The model was calibrated to the total numbers of non-fatal CVD events in the secondary
prevention population shown in Table 14. These data were not directly covered by any Swiss
or global data source. We thus derived these calibration targets from MedStat data. These
data were directly provided to use by MedStat aggregated by sex, age, and history of CVD.

For each outcome, the number of events in 2018 was aggregated across all age-sex groups,
restricting the sample to the population aged 40 and above. We subtracted from these event
totals the number of in-patient deaths related to the respective outcome. We then scaled the
resulting numbers by the fraction of the population with a history of CVD of those that reported
having experienced at least one event of the respective CVD type (i.e. Ml, UA or ischaemic
stroke). The history of CVD referred to a broad range of CVD-related conditions (see Table 13
for ICD-10 codes selected). The fraction of the population with a history of CVD of those that
experiénced a specific CVD outcome in 2018 varied from 25% of those reporting an IHD event
to over 40% of those reporting an Ml; a similarly large variation in the fraction of secondary
events was estimated for the five-year age-sex groups within each of the CVD outcomes. The
resulting calibration targets are provided in Table 14.

Table 14. Number of non-fatal and fatal CVD events among patients aged 40 years or older: MedStat, 2018

Outcome Total events Total secondary prevention
events

Mi 18°800 8'167

UA 2'793 1'042

Stroke 17'101 6'789

CVD death 8'988 4'045

Key: Mi, myocardial infraction; UA, unstable angina.

Number of fatal CVD events
Data on CVD mortality in the secondary population were not explicitly covered by any Swiss
or global data source. Similar to non-fatal events we derived the calibration targets from CVD
deaths in general population.

Specifically, the WHO Mortality Database was used to obtain the number of CVD deaths in
the Swiss population covering both primary and secondary prevention populations [20]. The
number of CVD deaths in the general population, including those in patients with no prior
event, was obtained by aggregating death counts by age and sex in those age 40 years and
above with cause of death within the broad CVD definition (ICD-10 codes: G45, G45.0-9, 120,
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120.0-9, 121, 121.0-9, 122, 122.0-9, 123, 123.0-9, 124, 124.0-9, 125, 125.0-9, 163, 163.0-9, 164, 165,
165.0-9, 166, 166.0-9). We considered several strategies to allocate the total number of deaths
between the CVD primary and secondary prevention populations. We reasoned that the
secéndary prevention population is likely to account for a relatively larger fraction of deaths
than non-fatal events as repeated events increase the likelihood of death. Thus, suggesting
that the MedStat-derived fraction based on the distribution of non-fatal events is likely to under-
estimate the number of deaths in the secondary prevention population which led us to search
for additional sources to inform the allocation. We identified AMIS Plus — a Swiss registry of -
acute myocardial infraction — as an alternative, albeit narrow in terms of the disease target,
data source [21]. From the registry, we obtained 1-year mortality counts stratified by history of
CVD. CVD history covered previous MI, UA, PCl, CABG, cerebrovascular events
- (cerebrovascular insult with few or no residuals as well as patients with transient ischaemic
attacks according to Charlson Comorbidity Index). From these counts, we then calculated the
fraction of Ml deaths in the secondary prevention population of all Ml deaths. The AMIS Plus
fraction was estimated at 0.45 compared to 0.26 based on MedStat for the non-fatal CVD-
related events. The resulting calibration target for the number of CVD deaths in the secondary
prevention population is shown in Table 14. ‘ '

For comparison, applying the MedStat fraction to CVD wide deaths yields 4’836 deaths in the
secondary prevention population, compared to the base-case target of 4'045. In scenario
analyses, calibration targets + 30% were evaluated to address the substantial degree of
related uncertainty (see section 7.1.3.2).

6.2 Validatio_n

Given the timeline of the project, we could not perform a formally complete validation of the
model and analyses performed, fully covering all areas described by the International Society
for Pharmacoeconomics and Outcomes Research (ISPOR) taskforce report on model
transparency and validation (i.e., face validation, internal validation, cross validation, external
validation) [37] or all elements described by the Assessment of the Validation Status of Health-
Economic decision models (AdViSHE) tool [38]. We prioritised validation steps to reach the
highest possible degree of confidence achievable given the time constraints. All validations
for which the modelled population mattered, were performed for the Swiss secondary
prevention population. The vast majority of validation steps showed fully satisfactory resuits.
As a single exception, our model may moderately over-estimate life expectancy/age at death.
However, this is a consequence of the necessary calibration to plausible fatal CVD event
numbers in the Swiss secondary prevention population, which has conservative implications
for the cost-effectiveness of inclisiran. Details are provided in Table 15 and in the text following
it. The table also shows the validation types addressed by each step.
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Table 15. Model validation steps

Validation type

Validation step

Approach

Resuit

Face

Review of modelling
approaches in CVD

We reviewed published literature, internet sources and, close to the
topic, the committee papers of the alirucumab submission to NICE
(TA393; [39]) and the global models for inclisiran provided by Novartis

A dynamic population model (see section 4.4) was identified as the
most feasible solution for the decision problem and aims at hand

Face Selection and work-up of| We used personal experiencefinstitutional knowledge, exchange with | The availability of sources for the different types of required model
data sources colleagues (including from Novartis), and targeted searches to identify | parameters is mixed, with particularly relevant gaps in the area of
the most suitable data sources and approaches to the generation of | epidemiological parameters specifically for the sub-population of
model input parameters. Wherever sensible and possible, alternative | secondary prevention patients with a prior ischaemic cardiac or
approaches to parameter value derivation/identification were pursued | cerebrovascular event, and in the area of Swiss-specific event
and compared rates/transition probabilities. Resulting uncertainty is covered by a
wide range of sensitivity and scenario analyses :
Internal Double-checking of| All formulae were doubled-checked for correctness by the primary|A small set of issue was identified and solved before the results
formulae modeller. Given the project timeline and novelty of the approach, {reported in this document were generated
, double-checking by a separate person was not possible
Internal Internal  consistency  of | All results were checked for ‘internal’ plausibility, i.e. were plausible [ There were no issues identified
results given ail other model results
Internal Number of  persons| The number of persons entering the model depends on prevalent and | Results matched with no deviation
entering the model correct? | incident patient numbers, the latter during several years. We manually
calculated the number of patients that should enter the model, with
the patients actually counted by the model
Internal Is it ensured that in the|We manually calculated the number of patients that should enter the | Results matched with no deviation
cost-effectiveness mode, | model, with the patients actually counted by the model
only the prevalent and
incident population of the
first year enters?
Internal Does switch to ensure full| When all patients were treated as eligible, we checked if the number | Results matched with no deviation
inclisiran uptake? of patients entering the mode! was equal to the number of patients
treated (in the ‘world with inclisiran’)
Internal Considering  restrictions | Assumptions: eligible patients have at least middle intensity statin | Results matched with no deviation

based on LDL-c level,
background lipid-lowering

treatment (sw74_LDLc_LLT = 3) and LDL-c of at least 1.8 mmol/L
(sw14_LDLc thr = 3); the uptake in eligible patients is 20% in
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treatment and treatment
uptake assumptions, does
the right number of patients
get inclisiran?

prevalent and 30% incident patients (stable over time). The expected | -

of patients receiving inclisiran treatment was calculated manually, and
compared with the corresponding model output

Internal

If the inclisiran uptake of
prevalent patients is
spread over 5 years, is the
number of patients getting
inclisiran plausible/correct?

In the burden of disease analysis mode, switch sw01_del_upt setto 1
andv_yrs del uptsetto5

The number of patients treated with inclisiran if the uptake of prevalent
patients was spread over 5 years was 95.4% of the patients treated
in case of immediate uptake. This is fully plausible if one considers
that a limited proportion of the prevalent patients will die over the first
few years.

When the mortality in the mode was set to zero, the number of patients
treated was identical when the uptake was spread over 5 years versus
not

Internal

Are event probabilities
resulting from the formulae
buit into the model
consistent with manual
calculation?

Spreadsheet-based calculation: transition probabllity stems from a
population 72.6 years old and with LDL-c 2.6 mmol/L. In male age
group 40-44 years in year of model entry and with LDL-¢ 22.6 mmol/L,
this is adjusted to age 42 years, LDL-c 3.49 mmol/L, with 2 different
age corrections. Transition probabilities resulting from application of a
52.3% LDL reduction with inclisiran leads, and of halving the inclisiran
effect of LDL-¢c, are also calculated. The resulting values are
compared with model-calculated transition probabilities. It is also
checked if resulting transition probabilities are equal for patients
entering the model in the same age group but after 10 years

Results matched with no deviation

Internal

If the effect and cost of
inclisiran (including
administration costs) are
set to zero, are the results
for both strategies
identical?

Relevant parameter values set to zero.

Perfectly fulfilled

Internal

Are the undiscounted life
years- generated by the
model consistent with
manual calculation,
considering the formulae

Mortality in the mode! was set to zero, except for the forced death at
age 100 and the following expectations were defined:

(1) In cost-effectiveness mode, the model should lead to death at age
100;

(1) Age at death very close to age 100 (100.239); the minor deviation
is due to non-integer starting ages;

(2) Perfectly fulfilled;

(3) Perfectly fulfilled;

(4) Perfectly fulfilled;
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used to achieve an
equivalent of half-cycle
correction?

(2) In ‘trial mode' and with age at entry set to 65, years, cost-
effectiveness mode should lead to death at age 100 and LY lived of
35.5 (sw01_imm_start = 1; dying between age 100 and 101) or 35
(sw01_imm_start = 0; due to entry on average 0.5 years later);

(3) Burden of disease mode, model run for 1 year: based on prevalent
and incident patients entering model, expected life years 170'893 for
sw01_imm_start = 0 and life years 341'786 for sw071_imm_start = 1;
(4) As before but model run for 2 years: ased on prevalent and incident
patients entering model, expected life years 523'819 for
sw01_imm_start = 0 and life years 705'852 for sw01_imm_start = 1;
(5) As (4); delayed inclisiran uptake set to 5 years: equal numbers
expected.

(6) In cost-effectivenss mode with sw01_imm_start = 1 and no
mortality, life years should equal number of cycles times persons
entering model (in cost-effectiveness mode, entries occur in the first
cycle only)!

(5) Perfectly fulfilled;
(6) Perfectly fulfilled

Internal When al utilities and utility | Relevant parameter values set to 1 Perfectly fulfilled
multipliers are set to 1, are
life years and QALYs equal | -
Internal Is the relationship of life|In burden of disease mode, the model was run for 20 cycles, with the [ Results were plausible and the relationship of the two runs also as
years and QALYs | correction of the ‘starting’ utility to persons without CVD (see section | expected: ‘
plausible? 4.4 and 5.5) turned on or off (1) Ratio QALYs/life years = 0.749; marginally higher for inclisiran
strategy;
(2) Ratio QALYsllife years = 0.705; marginally higher for inclisiran
strategy
internal Do costs per category add | Exported to spreadsheet and checked Perfectly fulfilled
-{ up to total costs
Internal Are the results for the|Model calculated in cost-effectiveness mode, with discounting set to | Magnitudes of costs by category, and directions and magnitudes of

different cost categories
and - the differences
between the strategies
plausible?

zZero

cost differences, immediately plausible with one exception:
Stroke costs were only marginally smaller in the inclisiran strategy,
despite substantially fewer stroke events.

Upon further examination:
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(1) The difference is in the expected direction, and equals the relative
difference in stroke numbers, when only year 0-1 stroke costs are
considered; }
(2) The difference is in the expected direction (albeit small) when
mortality is set equal in both strategies;

(3) The difference is in the expected direction (albeit of a smaller
magnitude) when year 2+ stroke costs are set to the level of year 2+
ACS costs;

(4) Ali relevant formulae and implementations of cost payoffs were re-
checked and no issues identified.

Interpretation: the observed apparent discrepancy is not due to a
technical issue but a consequence of the timing of stroke events, high
stroke costs after year 1, and longer survival in the ‘world with
inclisiran’ :

(1) In burden of disease mode, model run for 1 cycle and 2 cycles,
discounting set to zero, UA and ACS costs set equal, costs of events
pre-model entry not considered, mortality set to zero, sw01_imm_start
set to 1. Then manual calculation of expected ACS and stroke costs;
(2) A simpler modelling of ACS and stroke costs was achieved, by
removing the formulae implementing the half-cycle correction
equivalent. When run in cost-effectiveness mode, slightly higher
absolute costs and littte impact on difference between strategies
expected

(1) and (2) perfectly fulfilled

Inclisiran costs were manually calculated, for a number of scenarios,
considering the reduced dosing frequency between the first two
administration, half cycle correction equivalents equivalents, and the
possibility to spread the treatment uptake of prevalent patients over
several years

Results matched with no deviation

Internal ACS and stroke costs
modelled correctly

Internal Inclisiran costs modelled
correctly?

Internal Years treated with
inclisiran modelled
correctly?

(1) Years treated with inclisiran were manually calculated, for the
scenarios mentioned in the previous line;

(2) When assuming full and immediate inclisiran uptake, and no
discounting, years treated with inclisiran should equal life years lived

(1) and (2) perfectly fulfilled
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Internal

Does assuming immediate
start as opposed to on
average mid-year initiation
of inclisiran treatment
impact on results in
expected directions?

Expected: higher costs, higher effect, relatively stable ICER

Perfectly fulfilled

Internal

Does an age limitation of
inlisiran use reduce costs,
QALYs and increase event
numbers in the inclisiran
strategy, and is the impact
on cost effectiveness,
budget impact plausible?

When setting maximum treatment age to 85 years, expect more
events, lower total costs (inclisiran costs down, event costs up), lower
QALYs, limited impact on ICER

Perfectly fulfilled

Internal

Does assuming immediate
restricted persistence
impact on results in
expected directions? Does
switch on of persistence
functionality  but  still
assuming full persistence
leave results unchanged?

Expected for first part: lower costs, lower effect, ICER relatively stable;
expected for second part: no change

Perfectly fulfilled

Internal

Do stricter (higher) LDL-c
treatment thresholds
impact on results in
expected directions?

Expected: smaller treated populations, better ICERs

Perfectly fulfilled

Internal

Do stricter eligibility criteria
in tems of background
lipid-lowering  treatment
impact on results in
expected directions?

Expected: smaller treated populations, ICERs relatively stable,
dependent on LDL-c levels eligible for treatment

Perfectly fulfilied

Internal

Does variation of discount
rate change results in
expected direction?

When set to 0% and 5%, costs and effects expected to increase and
decrease, respectively; .ICER expected to improve and deteriorate
substantially

Perfectly fulfilled
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Cross-
validity/external

Is the age at death
consistent  with that
generated by the Novartis
global cost-effectiveness
model

The dynamic population model has a functionality to approximately
perform single-cohort cost-effectiveness analyses, as they are
typically used for randomised clinical trial-based cohort analyses. On
this basis, we compared the results of our model with those of the
Novartis global cost-effectiveness model for inclisiran, with the
discounting set to zero. Details are provided in the main text

With the calibration to Switzerland turned off, the age at death
generated with our model was moderately lower than for a same-aged
member of the ASCVD population in the Novartis model. With the
calibration turned on, it was moderately higher, potentially moderately
too high after considering the difference in life expectancy between
Switzerland and the UK. Details and interpretation are provided in the
main text

Cross-validity

Comparison with the main
results of the Novartis
global cost-effectiveness
model ‘

The dynamic population model has a functionality to approximately
perform single-cohort cost-effectiveness analyses, as they are
typically used for randomised clinical trial-based cohort analyses. On
this basis, we compared the results of our model with those of the
Novartis global cost-effectiveness model for inclisiran. Details are
provided in the main text

With the calibration to Switzerland turned off, the results generated
with our model were highly consistent with those of the Novartis global
model. Activation of the calibration for Switzerland led to substantially
lower QALY differences and somewhat less favourable ICER resuits,
which was expected. Details and interpretation are provided in the
main text

Cross validity

Downwards correction of
inclisiran effect in year 1,

upwards  correction  of
inclisiran effect after year 1:
impact on resulis in

expected directions and of
similar magnitude as in the
Novartis global  cost-
effectiveness model?

Expected: ICER gets worse if only year 1 effect adjusted; improves
with increasing counter adjustment

Impact as expected and magnitude consistent with that in the Novartis
global model '

Externalfinternal

When run over 1 year,
does the model produce

the event numbers
expected for the Swiss
secondary prevention

population of patients with
a prior ischaemic cardiac or
cerebrovascular event?

Events in the ‘world without inclisiran’ were compared with the
calibration targets (see sections 4.4 and 6.1.1). A deviation of up to
10 events absolute was regarded as acceptable. The assessment
was made using both our own and the Wilson-based approach to age-
adjustment of transition probabilities [11]

Perfectly fulfilled

External

Comparison model results
with expected results

Based on the experiénce of the study team, all results were checked
for plausibility in the Swiss context

There were no issues identified, apart from. the specific issues a
addressed in the next lines

Version 1.3 dated 2021-03-17

58



External Comparison of modelled | The model was run in cost-effectiveness mode, with the discounting | The modelled real-world secondary prevention population of patients
age at death with expected | set to zero. with a prior ischaemic cardiac or cerebrovascular event had an
age at death ' average age at entry into the model of 71.0 years and an average age

at death of 85.5 years. This compares with a Swiss general population
life-expectancy of 83.6 years in 2018. Interpretation is provided in the
main text

1 Due to input parameters changes since the validation analyses were performed, some of the manually collected ‘target’ values are no longer consistent with the latest model version.

Key: ACS, acute coronary syndrome; CVD, cardiovascular disease; ICER, incremental cost-effectiveness ratio; MI, myocardial infarction; QALYs, quality-adjusted life years; UA, unstable angina.
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For comparison with the Novartis global cost-effectiveness model for inclisiran,

implemented for the UK NN BN e used our model's

functionality to approximately perform single-cohort cost-effectiveness analyses. Key model

settings were made as similar as possible in both models, as follows:

Our model was set to cost-effectiveness mode, with patients entering only and

immediately at model start, with full inclisiran uptake in the ‘world with inclisiran’ strategy

Our model was set to 60 cycles but forced death at age 100; the Novartis model settings

were not changed in this respect (i.e. kept at 40 cycles)

Our model used the same cohort characteristics as the Novartis model for the ACS,

Other CHD, IS and PAD populations: age 64.75 years, 34% female and baseline LDL

3.47 mmol/L '

The proportion of diabetes patients in the Novartis model was set to 26.6% (in sheet

PLD, cell C8), for consistency with our model

The source of transition probabilities was set to ‘CPRD’ in the Novartis model; our model

also uses these transition probabilities in a slightly different way (see section 5.X)

¢ The LDL-c reduction achieved with inclisiran was set to 52.3% in our model compared
to 52.1% in the Novartis model (MTD SA2)

o Discount rates for costs and effects were set at 3% in both models
e Other settings were left unchanged in both models.

B From our model, two sets of results were generated, using our Swiss age
adjustment factors and the Wilson-based approach to age adjustment of transition
probabilities [11], as detailed in sections 4.4 and 5.3. In addition, the calibration steps to
achieve event numbers expected for Switzerland were first turned off, then on. Resuilts:

We conclude that with the calibration to achieve event numbers expected for Switzerland
turned off in our model, the behaviour of the two models is fully consistent in this
comparison. When the calibration is activated, differences arise as expected. The
calibration is required to achieve credible results for Switzerland.

We also used the above-described approach to compare the life expectancy/age at death

generated by the model, with the discount rate now set to zero in both models. With the
calibration to Switzerland turned off, the age at death generated with our model for a person
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entering at age 64.75 years was 77.5 years or 78.4 years, depending on the approach used
for the age adjustment of event risks. The age at death with the calibration turned on was
83.2 or 82.7 years. This result compares with a life expectancy of 79.0 years for a same-
aged member of the ASCVD population in the Novartis model. Considering the difference
in general population life expectancy between Switzerland (83.6 years in 2018) and the UK
(81.2 years in 2018), the calibrated values for Switzerland may be moderately too high. This
notion may be supported by an estimated age at death of the real-world secondary
prevention population addressed in the main analysis, of 85.5 years. It should be noted,
though, that the expected life expectancy of a population where many people have already
reached and enter the model at a high age, is not straightforward to predict. In any case,
the relatively high life expectancy/age at death is a consequence of the necessary
calibration to plausible fatal CVD event numbers in our model for Switzerland, which has
conservative implications on the cost-effectiveness of inclisiran. (With the calibration turned
off, the age at death was 83.0 years.)

7. Results
7.1 Results: cost-effectivenéss
7.1.1 Main results

Table 16 presents results of the base-case cost-effectiveness analysis in the Swiss
secondary prevention population. Life years per person, QALYs and costs are presented
for the ‘world with inclisiran’ and the ‘world without inclisiran’. The differences between the
two strategies are presented for the whole population including those that are not
eligible/not treated with inclisiran, and for those treated with inclisiran only (54.9%). To
reiterate, it is assumed that all prevalent and incident secondary prevention patients in the
start year of the model initiate inclisiran treatment if they have an LDL-c level of 21.8 mmol/L
and any background LLT.

The impact of inclisiran is nearly twice that when restricted to those

treated.

B These are discounted results. For undiscounted effectiveness estimates,
please refer to the burden of disease section (section 7.2).
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Table 16. Cost-effectiveness secondary prevention population,v discounted

Key: CHF, Swiss francs; QALY, quality-adjusted life year; ICER, incremental cost-effectiveness ratio.

7.1.2 Results for other high risk populations of interest

Very high risk populations other than or broader than the secondary prevention patients
covered in the main analyses are also likely to benefit from inclisiran treatment. Approximate
cost-effectiveness results of inclisiran in some of these very high risk populations are
summarized in Table 17.

Extending inclisiran treatment to the very high risk patients outside of the secondary
prevention population considered in the main analyses (including those with PAD and very
high risk patients that have not yet had a prior ischaemic cardiac or cerebrovascular event)

I [ 2 scenario analysis assuming lower treatment uptake

in the patients with LDL-c level of 21.8 mmol/L and <2.6 mmol/L, compared to those with
LDL-c level of 22.6 mmol/L, based on the treatment uptake assumptions also used in the

burden of disease and budget impact analyses, | NG

I These results are best compared with scenario

analysis for the secondary prevention population alone (see section 7.1.3:2).

Approximated gains in the HeFH patients, on the other hand, are substantially higher than
those in the secondary prevention population, nearly twice as high in HeFH primary
prevention patients (0.395 QALYs per person treated compared to 0.291) and nearly three
times as high in the HeFH secondary prevention patients (0.844 QALYs per person gained).

The corresponding cost differences were [N in the primary
prevention and secondary prevention HeFH populations respectively, leading to ICERs |}

I P QALY gained.
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Table 17. Cost-effectiveness in other very high risk populations, discounted

|
u
!

nonul |

Key: CVD, cardiovascular disease; HeFH, heterozygous familial hypercholesterolaemia; CHF, Swiss francs; QALY, quality-adjusted life year; ICER, incremental cost-effectiveness ratio.
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7.1.3 Results of uncertainty analyses
7.1.3.1 Univariate sensitivity analysis

Table 18 shows the results of the deterministic univariate sensitivity analysis, when key
model input parameters are modified one at a time. They are ranked from the smallest to
the widest ICER variation with respect to the base case. Overall, the ICER results remained
very stable”, with a narrow range of variation of £+ CHF 5’000 around the base value.

Figure 3 shows in a Tornado diagram a graphical representation of the values in the table.
Variation of the parameters represented in the upper part of the graph generated the biggest
variation from the base-case ICER. We find the variation of the unit costs of Ml and UA

being the most influential, with ar |

B The second-most influential parameter is the background utility, which led to an

) lowed by reduction of LDL-

c achieved with inclisiran, allowed to change from the lower to the upper bound of the Cl of

the base-case level, G 5O
the unit cost of stroke (acute event) and the utility multiplier for the ACS post state triggered
quite important ICER variations |
I BY confrary, parameters as the unit cost of first inclisiran

administration, the proportion of fatal ACS events (opposed to stroke events), as well as the
unit cost of statin treatment and ezetimibe or the unit cost of fatal Ml and UA event, showed
only small variation from the base-case ICER.

Figure 3. Deterministic sensitivity analysis of cost-effectiveness: Tornado diagram

* = Incremertal Costs > 0, Incremental Effect <0
o e e e e e e |
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Key: CV, cardiovascular; ACS, acute coronary syndrome; MI, myocardial infarction; UA, unstable angina; CVD,
cardiovascular disease; LDL-c, Low-density lipoprotein cholesterol.

7.1.3.2 Scenarios analyses

Scenario ‘a’nalyses considered the impact of structural assumptions and possibilities that
could not be sufficiently captured in the deterministic sensitivity analysis and the PSA. Table
19 presents the impact of different price points per dose of inclisiran in combination with
LDL-c eligibility thresholds in the secondary prevention population. The cost-effectiveness

outcomes for the base-case scenario assuming a GGG
and an LDL-c threshold at or above 1.8 mmol/L are highlighted in grey.

Varying the price of the therapy along the base-case LDL-c level of at or above 1.8 mmol/L
produces expected changes with respect to both the costs and the ICER of inclisiran: i}
1 1 1
relationship between the price of the therapy and the ICER is non-linear, changes in price
result in a disproportionally greater change in the estimated ICER. The range in the
estimated ICER bounded by the lowest and highest price points evaluated [N
per QALY gained.
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Lowering the LDL-c eligibility threshold to 1.4 mmol/L increases the pool of secondary
prevention patients eligible for the new therapy. As these patients have a lower average risk
of CVD events than the population with LDL-c 21.8 mmol/L there are fewer events to avert
per person and a lower CVD mortality. This results in a higher cost difference between the
strategies, per person treated with inclisiran, across all price points. At the same time, the
QALY difference per person treated with inclisiran drops to 0.256 QALYs per person
compared to 0.291 in the base-case. Consistent with these dynamics, the estimated ICERs
for this broader population are above the base-case of [ rer QALY gained for all

price points | rer dose of inclisiran.

On the other hand, restricting eligibility to LDL-c levels above 2.6 mmol/L reduces the size
of, and effectively further restricts, the eligible patient pool to the most at risk patients in the
secondary prevention population. These patients are likely to benefit the most from the
therapy. The estimated QALYs per person treated with inclisiran are about a third higher
than in the base-case. The estimated ICERs are substantially lower for all price points
compared to the base-case. The ICER is below | rer QALY gained at price
points below | Per inclisiran dose.
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Key: LDL-c, low-density lipoprotein cholesterol; CHF, Swiss francs; QALYS, quality-adjusted life years; ICER, incremental cost-effectiveness ratio.
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Scenarios covering additional eligibility criteria, uncertainties related to the effectiveness of
the therapy and its discontinuation over the patient life-cycle, and technical features of the
robust to the structural uncertainties (scenarios considered produce ICER differences
<20%). Nonetheless it is worthwhile to consider some of these assumptions more closely.

Scenarios 1 and 2 evaluate the impact of inclisiran if one assumes that only patients on high
intensity statins, or on high intensity statins and ezetimibe will be treated with inclisiran.
Compared to the base-case, these restrictions with regard to background LLT increase the
fraction of inclisiran treated people that are not in the highest LDL-c group in the eligible
patient pool due to the intensive LLT therapy they receive. Hence the benefit of inclisiran is
lower (0.290 and 0.288 QALYSs gained per person treated with inclisiran compared to 0.291)
and ICERs are higher (by 11.7 and 4.9% respectively) in these subpopulations.

Applying ‘mixed’ uptake assumptions that specify a slower uptake for those at LDL-c level
>1.8 to <2.6 mmol/L and a relatively higher uptake for patients with LDL-c level 22.6 mmol/L.
(see section 5.7), based on the treatment uptake assumptions provided by Novartis, shifts
the patient pool toward the more at risk patients resulting in a higher QALY gain per person
treated with inclisiran and a relatively lower ICER compared to the base-case (0.314

compared to 0.291 QALYs gained per person treated and GGG
I

We evaluated separately two assumptions relating to the time course of the treatment effect
of inclisiran [15). Predictably, due to the long time horizon of the study, reducing efficacy of
the therapy in the first year has only a modest impact on the ICER (an increase of 5.8%).
Allowing for a correction factor to compensate for the reduced efficacy in the first year, which
is implemented in the model by muitiplying the rate ratios per 1 mmol/L LDL-c change with
0.95, yields a substantially lower ICER (a decrease of nearly 16%) compared to the base-
case. ‘

Persistence assumptions have further important implications for the cost-effectiveness of
the therapy (scenarios 6 and 7). Allowing for discontinuation of treatment increases the
estimated ICER by about 8% if increasing from 0% to 20% over the first 3 years on therapy
and held at year 3 level thereafter. Relaxing this assumption to allow further discontinuation
of treatment through year 10 at an annual rate of 8% increases the ICER by about 13%.
Closely related to implementation of the new therapy under real-waorld conditions is scenario
7 that introduces an age cut-off at which inclisiran is no longer administered in older patients
above age 85 years that might be less likely to benefit from additional therapy due to
‘comorbidities or other factors. For the base-case secondary prevention. population
introducing the cut-off increases the estimated ICER only modestly (by about 6.4%),
suggesting the bulk of the benefit of the drug is borne by relatively younger patients.

The distribution of patient characteristics with respect of the LDL-c status by sex and age is

another area of uncertainty in the model. Small sample sizes in the secondary prevention
population limited the resolution of the data shared with us by the FIRE team. Only
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aggregate estimates were provided for patients younger than 75 years and 75 years and
above, averaging out any differences in the distribution of relevant characteristics across
sex and age within these large age groups. Re-running the model with cohort characteristics
informed by the broader population of all very high risk patients (including those with no
prior CVD event; scenario 9) produced ICERs comparable to the base-case.

Following Ara and Brazier [26], we evaluated the quality of life-detriment resulting from
cardiovascular events relative to a population with no prior CVD. An alternative assumption
on background health state utility based on the general population that includes those with
pﬁor CVD events was evaluated in scenario 10. A lower background HSUV resulted in a
relatively lower gain in QALYs in those treated with inclisiran and a somewhat higher ICER
although the difference compared to the base-case is fairly modest (6.2% increase in ICER
per QALY gained).

Scenarios 11-18 consider the uncertainty about the incidence and the distribution of CVD
events in the secondary prevention population in Switzerland, implicitly also covering
uncertainty about the size of this population. Toward this end, cost-effectiveness estimates
were produced for model variants fitted to fatal and non-fatal CVD event calibration targets
that were varied by + 30% jointly and in isolation. While relatively robust to assumptions on
mild states such as revascularization, the modelled predictions are highly sensitive to
changes in targets related to cardiovascular mortality, ACS, and stroke particularly when
varied jointly. Predicted QALYs gained per person treated with inclisiran increase when a
higher bound target is used and decrease when a lower value is used. At its lowest the new
therapy is predicted to add 0.212 QALYs for persons treated, at its highest — 0.361. The
resulting ICERs describe a range between | rcr QALY gained
obtained when all targets are jointly decreased and increased by 30% (scenarios 17 and
18).

As discussed earlier in section 5.3 Swiss transition probabilities were not available at the
time of this study. Thus, Swiss age adjustment factors were derived to adapt UK-based
transition probabilities to the Swiss population. An alternative approach that captured the
impact of age on cardiovascular risks and transitions developed by Wilson [11] was also
evaluated. The Wilson age adjustment factors result in a somewhat different distribution of
cardiovascular risk in the ‘word without inclisiran’; at a higher burden the therapy results in
greater gains in QALYs at an ICER that was over 9% lower than the base-case scenario.

The predicted ICER appears to robust to how the costs of ischaemic cardiac and
cerebrovascular events incurred prior to model entry are treated. Included fully under the
base-case scenario (see section 4.5), the estimated ICER is decreased by a little under 7%
when these costs are halved.
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Table 20. Scenario analyses of cost-effectiveness results in the cvD secondary population unless stated otherwise
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Key: LDL-c, low-density lipoprotein cholesterol; CVD, cardiovascular disease; NF, non-fatal; UA, unstable angina; M, myocardial infraction; Stroke, ischaemic stroke; F, fatal
CHF, Swiss francs; QALYs, quality-adjusted life years; ICER, incremental cost-effectiveness ratio.
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7.1.3.3 Probabilistic sensitivity analysis

The PSA of the cost effectiveness of the secondary prevention population, with 1'000
iterations, yielded a cost difference of | 2nd 0.289 difference in QALY gained, with
a resulting ICER of | per QALY gained. This is consistent with the base case
analysis. Figure 4 shows the corresponding cost-effectiveness scatterplot.

Figure 5 additionally presents the results as a cost-effectiveness acceptability curve (CEAC).
At the willingness-to-pay levels of CHF 50'000, CHF 60,000, CHF 75,000 and CHF 100000
per QALY gained, the probability of being cost-effective was 5.4%, 58.5%, 99.0% and 100%,
respectively, for the ‘world with inclisiran’.

Figure 4. Probabilistic sensitivity analysis of cost-effectiveness

Key: Cost expressed in Swiss francs (CHF); effectiveness expressed in quality-adjusted life years (QALYs). The cost and QALY
differences shown are per person treated with inclisiran. The additional lines represent CHF 100’000 per QALY gained and CHF
50000 per QALY gained. The population size is 319’742 and the percentage treated is 0.54%.
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Figure 5. Cost-effectiveness acceptability curve (CEAC)
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Key: Cost expressed in Swiss francs (CHF); effectiveness expressed in quality-adjusted life years (QALYs)

7.2 Results: burden of disease

Burden of disease analyses expands the evaluation beyond the prevalent and incident cohort
of the first year to consider additionally incident cases that enter the secondary prevention
population each year. Results summarizing cardiovascular events in this population
cumulated over a ten-year period in the ‘world with inclisiran’ and ‘world without inclisiran’ are
reported in Table 21 below. In the ‘world with inclisiran’ patients in the secondary prevention
population with LDL-c level 21.8 mmol/L under any background LLT were treated with the new
therapy. The base case burden of disease estimates represent modelled impact of inclisiran
under the treatment uptake projected in the budget impact base case (not the 100% assumed
in the cost-effectiveness analysis) in the real-world Swiss secondary prevention population.

Reflecting the base-case eligibility criteria about 10% of the secondary prevention population
or 48’823 patients will be treated with inclisiran. Introducing inclisiran on top of background
LLT is estimated to gain 3'118 life years, which translates to 0.006 [0.0065] life years per
patient and 0.064 life years per patient treated. In terms of quality of life, an average of 0.006
[0.0059] QALYs per patient and 0.058 QALY's gained per patient treated with inclisiran were

estimated by the modc|. |5
7 T L R B TR S R P - T RO L A W e
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In the first 10 years following its introduction, inclisiran is estimated to reduce the number of
revascularization procedures by 1’849, the number of non-fatal ACS events including unstable
angina and myocardial infraction by 3'425, the number of ischaemic strokes by 1'961 and the
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number of cardiovascular deaths by 1°025. The overall mortality reduction is somewhat lower
than the reduction in cardiovascular mortality (788 compared to 1'025 CVD deaths), reflecting
competing risks.

Table 21. Burden of disease estimates for the Swiss healthcare system, during 10 years

Wor i .

Parameter ir:.:lli‘;ivrvai;h w‘i,rl;lcdli:ilrt:: ut Difference
Patients treated with inclisiran’ 48'823 : 0 48'823
Population size? 482'408 482'408 0
Total life-years 3'009'397 3'006'279 3'118
Life years per person 6.238 . 6.232 0.006
Life year difference per person treated with ‘
inclisiran . - - 0.064
Total QALYs 2'246'587 2'243'733 2'854
QALYs per person 4,657 4,651 0.006
QALY difference per person treated with .
inclisiran - N 0.058
Number revascs 43'681 . 45'529 -1'849
Number ACS (non-fatal) 87'849 91'274 -3'425
Number strokes 68'918 70'880 -1'961
Number CVD deaths 48'384 49'409 -1'025
Number all-case deaths 165'452 166'240 -788

1 Patients treated with inclisiran indicates the number of patients who were ever treated during 10 years.

2 Population size indicates the number of patients who ever entered the model during 10 years.

Key: QALY, quality-adjustment life-years; CVD, cardiovascular; ACS, acute coronary syndrome; revascs, revascularization,

Similar to the cost-effectiveness results, scenario analyées for the burden of disease study
considered several settings characterizing the ‘world with inclisiran’ that covered the different
eligibility requirements, plausible alternative assumptions on the efficacy of the therapy and
its evolution over time. For the ‘world without inclisiran’ the scenarios addressed the
uncertainty around the size of the secondary prevention population by explicitly varying the
calibration targets and evaluating an alternative adjustment of hazard ratios that drive the age
distribution of events in the model as discussed in section 4.6.

Assumptions related to the uptake of the new therapy and those effecting eligibility for
treatment appear to be most critical when considering the likely impact of inclisiran on the
burden of cardiovascular morbidity and mortality. Scenarios assuming full treatment uptake
(16-18), implying that inclisiran is administered in all secondary prevention patients meeting
the respective LDL-c threshold starting and requirement regarding background LLT with year
1 onward, defines the upper bound potential of the new therapy in Switzerland. Compared to
the modest treatment uptake under Novartis assumptions, the number of patients treated
under the full uptake increases over five-fold (scenario 18 compared to base-case) with
proportionate increases in both life-years and QALYs gained, as well as deaths averted
including all-cause mortality.

Varying eligibility based on the background LLT (scenarios 1, 2) results in the lowest QALYs
gained at secondary prevention population level when inclisiran eligible patients are proxied
with the population on high intensity treatments and ezetimibe. The size of this patient group
is less than one fifth of the base-case yielding a total of 416 QALYs over the 10 year period.
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The second lowest gains in QALYs were estimated for a somewhat broader yet still fairly

restrictive eligibility criterion requiring high-intensity statins only (scenario 2). Similarly, lower

absolute gains, proportional to the size of the population treated with inclisiran, were estimated
for LDL-c threshold 22.6 mmol/L (scenario 3).

Burden of disease estimates appear to be robust to uncertainty around the efficacy of inclisiran
as described by its lower and upper bound values (scenarios 4 and 5). Introducing the age
cut-off, while fairly marginal when considering changes to the predicted ICER (stopping
treatment reduces both costs and benefits of the intervention), produces strong effects in the
burden of disease analysis (scenario 6). The total effectiveness in terms of both QALYs gained
and deaths avoided is reduced by about 30%.

Of the scenarios that address uncertainty about the number of and the distribution of
cardiovascular events in secondary prevention population (scenarios 7-14), the impact
estimates are most sensitive to calibration targets for fatal cardiovascular events. When varied
singly, changes in calibration targets for fatal cardiovascular events results in an about +20%
change in terms of total QALYs gained and nearly +30% when they are varied jointly with the
calibration targets for non-fatal outcomes.

The estimates appear to be robust to different approaches to the age adjustment of transition
probabilities (scenario 15). Changes to the distribution of CVD events introduced by the Wilson
adjustment compared to the base-case approach of using Swiss age adjustment factors lead
to a somewhat higher impact in terms of life-years and overall effectiveness however the
difference between the two estimates is well within 5% for all outcomes.
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Table 22. Scenario analyses of burden of disease results, during 10 years

# Scenario Base case Scenario value Patients Population Difference ‘world with inclisiran’ and ‘world without inclisiran’
value ’ treated size? Total Total Number | Number | Number | Number | Number
with life- QALYs | revascs | ACS strokes CvD all-case
Inclisiran’ years " | (non- deaths deaths
fatal)
Base-case 48'823 482'408 3118 2'854 -1'849 -3'425 -1'961 -1'025 -788
1 Background LLT Any LLT High-intensity 26'785 482'408 1'694 1480 -1016 -1813 -1047 -521 -407
statins
2 Background LLT Any LLT High-intensity 8'130 482'408 437 416 -314 -531 -310 -141 -114
statins and '
ezetimibe
3 Eligible LDL-c level | 21.8 mmol/L 22.6 mmol/L 25'234 482'408 2'080 1'920 -1'320 -2'425 -1'341 -683 -527
4 LDL-c reduction 0.523 0.488 48'823 482'408 2'936 2690 -1'755 -3'248 -1'851 -965 -742
achieved with
inclisiran
5 LDL-c reduction 0.523 0.557 48'823 482'408 3291 3010 -1'937 -3'5691 -2'066 -1'083 -832
achieved with
inclisiran
6 Maximum age for Unrestricted 85 years 41’558 482'408 2'105 2'070 -1'707 -2'832 -1'637 -610 - -536
inclisiran treatment
7 Calibration target: 4045 2832 48'980 482'40§ 2'275 2259 -1'869 -3'499 -2'020 -764 -584
3 CVD deaths
8 Calibration target: 4045 5259 48'669 482'408 3'892 3402 -1'830 -3'354 -1'905 -1'255 -969
CVD deaths
9 Calibration targets: 48'823 482'408 3118 2854 -1'300 -3'425 -1'961 -1'025 -788
L 4762 3333
revascularizations
10 Calibration targets: 48'823 482'408 3118 2854 -2'387 -3'425 -1'961 -1'025 -788
. 4762 6191 .
revascularizations
11 Calibration targets: k;f: ;1(::,72 UA= 729; MI= 48'828 482'408 3'013 2591 -1'685 -2'320 -1'358 -985 -756
NF events stroke= 6789 5§715; stroke= 4752
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12 Calibration targets: UA= 1042; UA=1355; MI= 48'819 482'408 3'224 3125 -2'022 -4'613 -2'575 -1'066 -821
NF events Mi= 8167; 10'617; stroke=
stroke= 6789 | 8826 .
13 UA= 729; MI= 48'983 482'408 2'196 2010 -1'197 -2'370 -1'397 -733 -559
UA= 1042, | 5745, stroke=
Calibration targets: | Ml= 8167; 475 2: revasc=
F and NF events stroke= 6789; ’
deaths=4045 3333; deaths=
2832
14 UA=1355; Ml= 48'663 482'408 4'021 3684 -2'5682 -4'516 -2'500 -1'303 -1008
UA=1042; | 4 %617; stroke=
Calibration targets: | Mi= 8167, 8826: l:evasc=
F and NF events stroke= 6789; !
deaths=4045 6191; deaths=
5259
15 Age-adjustment Swiss age Wilson 48'791 482'408 3'183 2938 -2'244 -3'649 -2'048 -1'011 -801
adjustment : |
16 Uptake Partial, LDL-¢ | Full, LDL-c 21.4 336191 482'408 20'327 | 18'399 -10'524 -20'312 -11'865 -6'317 -4'774
21.8 mmol/L
17 Uptake Partial, LDL-¢c | Full, LDL-c 21.8 250'834 482'408 17'420 | 15'784 -9'168 -17'713 -10'194 -5'414 -4'084
21.8 mmol/L
18 Uptake Partial, LDL-¢c | Full, LDL-c 22.6 99'296 482'408 9'614 8'805 -5'556 -10'590 -5'814 -2'978 -2'257
21.8 mmol/L

1
2

Patients treated with incl

isiran indicates the number of patients who were ever treated during 10 years.

Population size indicates the number of patients who ever entered the model during 10 years.
Key: LLT, lipid-lowering treatment; LDL-c, Low-density lipoprotein cholesterol; CVD, cardiovascular; QALY, quality-adjusted life year.
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7.3 Results: budget impact

Table 23 shows the results of the budget impact analysis for the years 1 to 5 and for 5 years
in total. : '

The cost of inclisiran and inclisiran administration is estimated at | for the first
year and at NS over 5 years. The cost of background LLT in the first year is
estimated at N ith no relevant difference in the world with and without
inclisiran. After 5 years, the estimated background LLT costs sum up to [ i»
the world with inclisiran and slightly less | i the world without inclisiran.
The costs of CVD events (including deaths) in the first year are [N " the
world with inclisiran and slightly higher | i the world without inclisiran.
The total costs in the cardiovascular prevention population at the end of 5 years are estimated

at [N " the world with inclisiran versus N in the world
without inclisiran. The estimated net budget impact is equal to
. _________________________________________________ |
I /\bout 30% of the inclisiran and

inclisiran administration costs were offset by reduced costs of CVD events.

Scenario analyses show very different results if assumptions regarding the cost of inclisiran
or eligibility criteria for inclisiran treatment are changed. Variation of other assumptions are
much less influential (Table 24).

More specifically, assuming a price of il rer dose of inclisiran would imply a total

budget impact over I \/hcreas

a price of I Would lead to a budget impact equal to NN
I Sccondly, we changed the assumptions on eligible background LLTs.

Limiting inclisiran uptake to only those patients who are already treated with high-intensity
statins would mean a decrease in the budget impact of [ A further
restriction of inclisiran uptake to those treated with high-intensity statins and ezetimibe would
imply an even smaller budget impact I The
changes induced by these alternative assumptions on eligible background LLTs were largely
a function of fewer patients being treated. An eligibility based on a higher LDL-c level (22.6
mmol/L instead of 1.8 mmol/L) would reduce the budget impact by IR
I also to a substantial part driven by fewer patients being treated.

The scenario analyses covering uncertainty about the number and distribution of
cardiovascular events in the Swiss secondary prevention population (scenarios 6-13) show a
much more limited impact. Here, budget impact estimates are more sensitive to calibration
targets for non-fatal cardiovascular events (+ 11% change from base-case budget impact)
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rather than to calibration targets for fatal events (+0.6% change). When the calibration targets
for non-fatal and fatal events are changed jointly by +30%, this results in an about £15%
change from the base case budget impact. Finally, budget impact estimates are robust to
using the approach to age adjustment of transition probabilities based on Wilson et al. [11],
instead of Swiss age adjustment factors (scenario 14). When Wilson adjustment is in place,
the budget impact changes by -2.1% compared to the base-case approach. '

Version 1.3 dated 2021-03-17 80



Table 23. Estimated budget impact analysis, costs in million CHF, years 1-56

-

In years 1-5, the numbers shown Indicate patients treated in this year. In the ‘Total' column, the number shown indicates patients ever treated during the 5-year time horizon of the analysis, including those
that have already died by year 5.

2 In years 1-5, the numbers shown indicate patients alive in the model, in this year. In the ‘Total' column, the number shown indicates the size of the secondary prevention poputation that ever entered the
model during the 5-year time horizon of the analysis, including those that have already died by year 5. Numbers in year 5 are slightly smaller than in the previous years due to a projected decreasing CVD
population growth rate.

3 The sharp increase of CVD events and deaths between years 1 and 2 is due to the model assumption that patients enter at mid-year; no similar effect is visible for the inclisiran costs due to the more

dense dosing at treatment start.
Key: CHF, Swiss francs; CVD, cardiovascular.
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Table 24. Scenario analyses of budget impact results in the CVD secondary population, costs in million CHF, 5 years
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1 Budget impact results are the difference between results obtained in the ‘world with inclisiran’ and in the ‘world without inclisiran’.
Key: LLT, lipid-lowering treatment; LDL-c, Low-density lipoprotein cholesterol; CVD, cardiovascular; F, fatal; NF, non-fatal; UA, unstable angina; MI, myocardial infarction; revasc, revascularization; ACS,

acute coronary syndrome; CHF, Swiss francs.
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8. Discussion

This report details a health economic model for inclisiran and the resulting estimates of the
cost-effectiveness, budget impact and burden of disease implications of this new LLT in the
real-world Swiss secondary prevention population. Approximate cost-effectiveness results for
the full very high risk population, including patients that have not yet had a cardiovascular
event, and for patients with HeFH are also covered. The strength of the modelling approach
presented lies in the scope of the model that in one structure offers capabilities to generate
predictions at cohort and population levels, thus facilitating coherence across the health-
economic outcomes. The model developed supports decision making on the adoption of new
health technologies. The analysis makes an important contribution with new modelled
evidence on the likely impact and cost-effectiveness of inclisiran in the real-world Swiss
population. The data collated throughout the study related to CVD and characteristics of the
secondary prevention population in Switzerland support adequate interpretation of the
modelled estimates and help further contextualize the findings.

For the main population of interest, the Swiss secondary cardiovascular prevention population
with a prior ischaemic cardiac or cerebrovascular event, we assumed eligibility for inclisiran
treatment in the presence of an LDL-c level 21.8 mmol/L and any prior LLT. [
Il per dose of inclisiran, the new therapy yielded an additional 0.291 QALYs per person
treated at an incremental cost of [ 'e2ding to an ICER of [ per QALY
gained. At population level, partial treatment uptake assumptions suggested by N

I Under these assumptions, the new therapy was estimated
to gain an undiscounted total of 2'854 QALYSs, equivalent to 0.058 QALYs per person treated

with inclisiran, and to avert 3'425 non-fatal ACS events, 1'961 strokes and 1'025 CVD deaths
over the first 10 years following introduction. The yearly net budget impact was predicted to

increase from G ©V< the first five years.

The ICER was shown to be fairly robust to assumptions on cost of cardiovascular events,
utilities and the treatment effect of inclisiran, with a range of + |l When varied in
deterministic sensitivity analysis. Scenario analyses prdvided broader ranges reflecting the
uncertainty about the size and characteristics of the target population (most importantly, event
rates and resulting total event numbers in the ‘world without inclisiran’ comparator strategy),
treatment uptake and price. Of the scenarios evaluated, assumptions on price and those that
impact the number of persons treated including the LDL-c thresholds or background LLT,
treatment uptake, and estimated event numbers used for calibration (critically with respect to
cardiovascular deaths) defined an ICER range between IIEEEENEGEGEGEGEGEGEGEGEGNNN P
QALY gained. Both the highest and the lowest bounds were produced under the more/less
restrictive and highest/lowest assumptions on LDL-c eligibility threshold and price per dose of
inclisiran. At the base-case LDL-c threshold and base case | NN the

ICER range defined by the scenario analyses was within | Fer
QALY gained.
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We further evaluated the cost-effectiveness of inclisiran considering a scenario under which
eligibility was extended to very high risk populations that have not yet had a CVD event. In
this mixed population of primary and secondary prevention patients the benefit of inclisiran
was somewhat lower (0.271 compared to 0.291 QALY per person treated), while the ICER
was somewhat higher but broadly comparable to that seen in the secondary prevention

population only (NN rer QALY gained).

The therapy was shown to be significantly more impactful for the narrow subpopulation of
patients with HeFH. In the HeFH primary prevention population, the estimated benefit of
inclisiran was nearly two times higher than in the secondary prevention population. However
the costs were also higher, leading to an ICER of Il Inclisiran appeared to be an
exceptionally good value therapy in the HeFH population with a history of CVD. Here, the
QALYs gained per person treated were three times higher than in the secondary prevention
population (0.844 compared to 0.291), with an ICER of I rer QALY gained.

The analysis presented is subject to limitations. We were thorough to highlight these
throughout the report and tackled them directly with extensive uncertainty analyses. The key
challenge for the analysis was the difficulty of identifying and describing the size and structure
of the Swiss secondary prevention population and the occurrence of events in this population
in any available data source. We had to combine Swiss data sources, international data
sources reporting or modelling Swiss data (namely, the GBD project and WHO Mortality
Database), and data from other industrial countries (namely, the UK) to determine related
estimates. Importantly, in the absence of suitable Swiss data, we used transition probabilities
derived from the British CPRD database. As the resulting set of data sources was unavoidably
partially incoherent in terms of populations covered/studied, methods of data generation and
definitions used, it was not possible to achieve a fully consistent set of input parameter values.
We addressed this by generating the best possible estimates, comparing different approaches
to derivation where available. Related details are provided in the methods part of this
document, namely the sections on model input parameter values. ‘Middle-of-the-road’ and, in
cases of doubt, conservative estimates were preferred over extreme ones. This was
particularly important in the derivation of calibration factors adjusting the model outputs in the
‘world without inclisiran’ comparator strategy to numbers of annual non-fatal and fatal
cardiovascular events realistically expected in the Swiss secondary prevention population.
Our standard deterministic and probabilistic sensitivity analyses could not cover the
uncertainty in the ‘world without inclisiran strategy’ in full, for technical reasons. In particular,
the starting transition probabilities based on CPRD data were not varied. This was, as we
believe adequately, addressed by scenario analyses varying the aforementioned calibration
targets.

A series of further limitations need to be stated. In the absence of detailed information on
background LLTs and the reasons behind selecting these, we had to implicitly assume that all
patients receiving any background LLT, according to real-world data, are on their maximum
tolerated treatment. This assumption does not influence the actual model results but implies
that no still unused, suitable treatment options are available for the patients. The impact of this
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relatively strong assumption was assessed by restricting the initiation of inclisiran treatment to
patients with more intensive types of background LLT. In addition, the use of relatively modest
treatment uptake assumptions in the burden of disease and budget impact analyses can also
be seen as reflecting that not all patients on any background LLT may already receive their
maximum tolerated treatment.

As is typically the case in decision-analytic modelling, simplifying assumptions were required.
One major assumption is that the assumed relationship between LDL-c reduction and CVD
event occurrence, based on the CTTC 2010 meta-analysis [10], holds for inclisiran and that
there is no degradation of the treatment effect of inclisiran over time. These assumptions are
consistent with the currently available data but there has, naturally, not been any very long-
term observation of inclisiran-treated patients yet. Simplifying assumptions were also made
regarding the utility values of patients that have had ACS and stroke events in combination (of
two candidate health states, the worse was assumed but utility was not assumed to degrade
further), and on CVD treatment costs in such situations (of two candidate unit costs, the higher
was assumed but no further increase in costs).

Data sources for the full very high risk population including secondary prevention patients and
patients that have not yet had a CVD event, and for patients with HeFH, were even more
sparse and also less of a priority given the very tight timeline of the project. The cost-
- effectiveness results generated for these populations need to be regarded as highly
approximate. We had no data basis to estimate resuits for PAD patients.

Finally, we also had no data basis for amending the adopted Swiss statutory health insurance
perspective with a societal perspective considering the population level loss of productivity
due to CVD (due to times of inability to work, early retirement, premature death and informal
care by family caregivers who, if under the age of retirement, may reduce their paid
employment to care for relatives severely affected by CVD).

9. Conclusions

We have established a dynamic population model that allows to consistently generate cost-
effectiveness, burden of disease and budget impact estimates for lipid-lowering treatment with
inclisiran. Although substantial uncertainties remain, particularly due to limitations in terms of
available data sources, we believe to have generated first plausible and, in cases of doubt,
conservative estimates of the potential public health impact and health economic properties
of inclisiran in Switzerland. Our model estimated that from a Swiss healthcare system
perspective and at a I r<r dose of inclisiran, the cost-effectiveness compared
to the current ‘world without inclisiran’ standard of care strategy would be'_ per
QALY gained, assuming treatment of secondary prevention CVD patients with LDL-c 21.8
mmol/L under any background LLT. Sensitivity analyses confirmed these results while
scenario analyses reflected relevant uncertainty, mostly given limitations of available data

sources. |
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Using the same uptake assumptions, the burden of disease analysis predicted that the
introduction of inclisiran on the market would reduce CVD deaths by 1'025 cases in ten years.
The reduction of non-fatal ACS events and strokes would be 3’425 and 1961 cases,
respectively.
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Appendices

Table A 1. Entries of prevalent and incident cases sex at model start by sub-cohort

Prevalent patients _ Incident patients Average annual
Age Sex Secondary Secondary Very high risk with Secondary Secondary Veryhighriskwith growth rate for the
(years) prevention prevention + very no prior CVD prevention prevention + very no prior CVD incident cohort
high risk with no high risk with no
prior CVD prior CVD
40-44 Female 2'345 5'757 3'412 75 184 109 -1.18%
40-44 Male 2'780 5'208 2'428 255 478 223 -1.94%
45-49 Female 3'404 8'357 4'953 158 388 230 -1.00%
45-49 Male 5'675 10'632 4'957 480 899 419 -2.05%
50-54 Female 5'363 13167 7'804 238 584 346 1.20%
50-54 Male 11'376 21'312 9'936 864 1'619 755 0.17%
55-59 Female 7'435 18'254 10'819 327 803 476 1.91%
55-59 Male 17'445 32'682 15'237 1187 2224 1'037 1.28%
60-64 Female 9'400 18'654 9'254 383 760 377 0.55%
60-64 Male 22157 45'283 23'126 1'153 2'356 1'203 0.08%
65-69 Female 12'866 35'313 22'447 554 1621 967 0.57%
65-69 Male 27'505 67'859 40'354 1'346 3'321 1'975 0.22%
70-74 Female 17'366 38'251 20'885 788 1'736 948 1.66%
70-74 Male 33'027 69'450 36'423 1'397 2'938 1'541 1.98%
75-79 Female 19'037 39'675 20'638 918 1'913 995 0.66%
75-79 Male 29'872 51'604 21732 1270 2'194 924 1.63%
80-84 Female 17'700 37'050 19'350 1'136 2'378 1'242 1.51%
80-84 Male 21'806 37'632 15'826 1'225 2114 889 3.11%
85-89 Female 12'953 27'113 14'160 1'202 2'516 1'314 0.01%
85-89 Male 11'815 20'390 8'575 834 1'439 605 1.90%
90+ Female 7'468 15'632 8'164 826 1'729 903 0.50%
90+ Male 3'943 6'805 2'862 408 704 296 2.90%
Key: CVD, cardiovascular Disease.
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Table A 2. Characteristics of sub-cohorts: secondary prevention (FIRE database)

Age Sex LDL-c level Age LDL-c level LDL-c mean Any lipid- High Ezetimibe Statin or High intensity

{(mmol/L) mean proportion (mmol/L) lowering intensity ezetimibe statin +
treatment statin ezetimibe

<74 Female <1.4 65.69 0.086 1.14 0.873 0.490 0.236 0.873 0.145

<74 Female 21.4to<1.8 63.29 0.185 1.63 0.899 0.569 0.269 0.882 0.202

<74 Female 21.8t0<2.6 65.49 0.349 2.21 0.862 0.448 0.250 0.862 0.125

<74 Female 22.6 64.94 0.380 3.41 0.742 0.330 . 0.217 0.738 0.074

<74 Male <14 63.19 0.128 1.18 0.876 0.618 0.225 0.876 0.156

<74 Male 21.4to<1.8 62.61 0.235 1.61 0.912 0.651 0.310 0.910 0.22

<74 Male 21.8t0<2.6 63.27 0.391 2.15 0.871 0.612 0.382 0.868 0.267

<74 Male 22.6 61.95 0.246 3.470 0.807 0.480 0.272 0.807 0.153

>74 Female <14 79.76 0.084 1.13 0.842 0.541 0.079 0.842 0.079

>74 Female =21.4to<1.8 81.16 0.151 1.58 0.853 0.484 0.132 0.853 0.074

>74 Female 21.8to<26 80.58 0.380 22 0.825 0.398 0.146 0.825 0.082

>74 Female 22.6 80.94 0.384 3.73 0.665 0.275 0.168 0.659 0.058

>74 Male <14 79.09 0.140 117 0.860 0.476 0.172 0:860 0.097

>74 Male 214t0<1.8 79.89 0.224 1.61 0.893 0.464 0.174 0.893 0.101

>74 Male 21.8t0<2.6 79.79 0.407 2,16 0.852 0.510 0.221 0.852 0.122

>74 Male 22.6 80.24 0.230 3.260 0.693 0.322 0.163 0.693 0.085

Key: LDL-c, Low-density lipoprotein cholesterol.
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Table A 3. Characleristics of sub-cohorts: very high risk with no prior cardiovascular disease event (FIRE database)

Age Sex LDL-c level Agemean LDL-c level LDL-c mean Any lipid- High intensity Ezetimibe Statin or High intensity
(mmol/L) proportion {mmol/L) lowering statin ezetimibe statin +
treatment ezetimibe
s74 Female <14 66.57 0.043 1.18 0.784 0.212 0.162 0.784 0.081
s74 Female 21.4t0<1.8 65.59 0.106 1.62 0.802 0.232 0.110 0.802 0.033
<74 Female . 21.8t0<2.6 65.27 0.313 2.21 0.653 0.196 0.037 0.653 0.019
<74 "Female 226 63.52 0.538 3.54 0.443 0.163 0.048 0.443 0.026
<74 Male <14 64.02 0.081 1.12 0.737 0.364 0.145 0.737 0.072
<74 Male 21.4t0<1.8 64.5 0.113 1.62 0.764 0.396 0.099 0.764 0.042
<74 Male 21.8t0 <2.6 64.1 0.307 2.19 0.641 0.243 0.088 .0.640 0.049
<74 Male 22.6 63.5 0.499 3.530 0.333 0.110 0.037 0.333 0.015
>74 Female <14 80.87 0.061 1.07 0.833 0.241 0.033 0.833. 0.033
>74 Female 21.4to<1.8 79.95 0.114 1.59 0.607 0.130 0.071 0.607 0.018
>74 Female 21.8t0<2.6 80.49 0.298 2.2 0.623 0.201 0.048 0.623 0.014
>74 Female 226 81.14 0.527 3.59 0.337 0.065 0.035 0.337 0.008
>74 Male <14 79.27 0.145 1.16 0.757 0.323 0.043 0.757 0.029
>74 Male’ 21.4to<1.8 79.52 0.176 1.6 0.682 0.364 0.071 0.682 0.071
>74 Male 21.8t0 <2.6 79.75 0.333 2.16 0.559 0.179 0.037 0.559 0.019
>74 Male 22.6 79.95 0.347 3.390 0.375 0.086 0.065 0.375 0.024
Key: LDL-c, Low-density lipoprotein cholesterol.
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Table A 4. Characteristics of sub-cohorts: secondary prevention and very high risk with no prior cardiovascular disease event (FIRE database)

Age Sex LDL-c level Agemean LDL-c level LDL-c mean Any lipid- High intensity Ezetimibe Statin or High intensity
(mmoliL) proportion {mmol/l) lowering statin ezetimibe statin +
treatment ezetimibe

<69 Female <14 66.96 0.059 1.23 0.826 0.318 0.130 0.826 0.087

<69 Female 21.4to<1.8 67.04 0.132 1.61 0.902 0.432 0.235 0.902 0.137

<69 Female 21.8t0<26 67.26 0.354 222 0.752 0.310 0.102 0.752 0.073

<69 Female 22.6 67.156 0.455 343 0.562 0.182 0.102 0.562 0.045

<69 Male <14 66.99 0.101 1.13 0.784 0.447 0.225 0.784 0.147

<69 Male 21.4t0<1.8 67.23 0.150 1.61 0.836 0.500 0.250 0.836 0.184

<69 Male 21.8t0 <2.6 67.08 0.306 2.18 0.745 0.431 0.216 0.739 0.161

<69 Male 22.6 67.27 0.444 3.62 0.360 0.126 0.064 0.360 0.02
70-74 Female <14 72.08 0.078 1.1 0.846 0.400 0.179 0.846 0.077
70-74 Female 21.4to<1.8 72.03 0.140 1.61 0.843 0.358 0.200 0.843 0.129
70-74 Female 21.8t0<2.6 72.01 0.348 2.21 0.718 0.207 0.126 0.718 0.046
70-74 Female 22.6 72 0.434 3.55 0.599 0.237 0.120 0.594 0.051
70-74 Male <14 72.14 0.110 1.13 0.822 0.464 0.133 0.822 0.078
70-74 Male 21.4t0<1.8 72.01 0.192 1.6 0.815 0.480 0.153 0.815 0.076
70-74 Male 21.8t0 <2.6 71.98 0.397 217 0.738 0.372 0.188 0.735 0.111
70-74 Male 22.6 71.61 0.301 3.37 0.476 0.191 0.106 0.476 0.045

>74 Female <14 76.85 0.076 1.08 0.912 0.515 0.088 0.912 0.088

>74 Female =21.4t0<1.8 76.9 0.139 1.58 0.855 0.339 0.113 0.855 0.065

>74 Female 21.8t0<26 76.93 0.352 2.21 0.777 0.373 0.134 0.777 0.083

>74 Female 22.6 76.95 0.433 3.69 0.518 0.149 0.135 0.518 0.036

>74 Male <14 76.78 0.161 1.17 0.814 0.424 0.157 0.814 0.098

>74 Male 21.4to <18 76.81 0.186 1.62 0.823 0.470 0.129 0.823 0.089

>74 Male 21.8to <2.6 76.93 0.396 2,16 0.781 0.450 0.187 0.781 0.116

>74 Mate 22.6 76.89 0.248 3.31 0.554 0.222 0.1563 0.554 0.07

Key: LDL-c, Low-density lipoprotein cholesterol.
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Table A 5. Transition probabilities for populations with different characteristics, based on Novartis analysis of CPRD
data

Revasc UA Mi Stroke CV death

Secondary prevention and very high risk with no prior cardiovascular disease event (45.2% with diabetes)
From health state :
Very high risk prim 0.22% 0.28% 0.39% 0.38% 0.60%

Revasc post 0.00% 0.50% 0.68% 1.73% 1.42%
ACS 0-1 . 7.34% 4.96% 3.24% 1.06% 4.29%
ACS post 0.69% 1.94% 1.51% 1.20% 3.17%
Stroke 0-1 ‘ 0.35% 0.62% 1 0.88% 4.03% 5.21%
Stroke post 035% . 0.62% 0.88% 4.03% 5.21%
Stroke post and ACS 0-1 5.29% 7.33% 9.09% 3.75% 10.97%
Stroke 0-1 and ACS post 0.19% 1.63% 1.04% 3.76% 8.28%
Stroke post and ACS post 0.19% 1.53% 1.04% 3.76% 8.28%
CV death 0.00% 0.00% 0.00% 0.00% 100.00%

Very high risk with no prior cardiovascular disease event (63.8% with diabetes)
From health state

Very high risk prim 0.22% 0.29% 0.39% 0.39% 0.64%
Revasc post 0.00% 0.57% 0.69% 2.10% 1.18%
ACS 0-1 7.88% 5.09% 3.72% T 1.19% 4.85%
ACS post 0.70% 2.09% 1.67% 1.36% 3.51%
Stroke 0-1 0.35% 0.69% 1.03% 4.37% 5.76%
Stroke post 0.35% 0.69% 1.03% 4.37% 5.76%
Stroke post and ACS 0-1 5.15% 7.74% 11.39% 4.13% 10.56%
Stroke 0-1 and ACS post 0.20% 1.47% 1.07% 4.10% 9.15%
Stroke post and ACS post . 0.20% 1.47% 1.07% 4.10% 9.15%
CV death 0.00% 0.00% 0.00% _ 0.00% 100.00%

Primary prevention HeFH (2.4% with diabetes)
From heaith state

HeFH (primary prevention) 0.14% 0.19% 0.14% 0.14% 0.04%
Revasc post 0.00% 0.35%. 0.67% 0.89% 1.99%
ACS 0-1 6.11% 4.65% - 2.13% 0.76% 3.01%
ACS post 0.66% 1.60% 1.15% 0.81% 2.38%
Stroke 0-1 0.35% 0.46% 0.53% 3.26% 3.96%
Stroke post 0.35% 0.46% 0.53% 3.26% 3.96%
Stroke post and ACS 0-1 5.61% 6.39% 3.82% 2.87% 11.92%
Stroke 0-1 and ACS post 0.16% 1.67% 0.96% 3.00% 6.27%
Stroke post and ACS post 0.16% 1.67% 0.96% 3.00% 6.27%
CV death 0.00% 0.00% 0.00% 0.00% 100.00%

Secondary prevention HeFH (2.4% with diabetes)
From health state

HeFH (secondary prevention) 0.70% - 0.00% 0.70% 0.00% 0.70%
Revasc post 0.00% 0.35% 0.67% 0.89% 1.99%
ACS 01 : 6.11% 4.65% 2.13% 0.76% 3.01%
ACS post 0.66% 1.60% 1.15% 0.81% 2.38%
Stroke 0-1 0.35% 0.46% 0.53% 3.26% 3.96%
Stroke post , 0.35% 0.46% 0.53% 3.26% 3.96%
Stroke post and ACS 0-1 5.61% 6.39% 3.82% 2.87% 11.92%
Stroke 0-1 and ACS post 0.16% 1.67% 0.96% 3.00% 6.27%
Stroke post and ACS post 0.16% 1.67% 0.96% 3.00% 6.27%
CV death 0.00% 0.00% 0.00% 0.00% 100.00%
Based on [14]. :

Key: CV, cardiovascular; UA, unstable angina; MI, myocardial infarction; revasc, revascularization; ACS, acute coronary
syndrome; HeFH, Heterozygous familial hypercholesterolaemia.
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Table A 6: Distribution of secondary prevention population with a prior history of ischaemic heart disease/stroke according to LDL-c level

No restriction in terms of

background LLT Any background LLT High intensity statins High intensity statins + ezitimibe
" . . . Population Population . . .
Eligible LDL-c level Population size Population size Population size size (new size Population size  Population size  Population size
(prevalence) (new cases) (prevalence) cases) (prevalence) (new cases) (prevalence) (new cases)

<1.4 mmol/L 34'575.4 1'937.5 29'958.3 1'676.6 19'008.4 1'068.4 44117 2425

21.4 to <1.8 mmol/L 62'669.2 3'489.0 56'217.9 3'123.6 35'660.7 1'974.4 10'536.7 569.6

21.8 to <2.6 mmol/L 116'418.1 6'567.5 99'697.0 5§'612.2 60'450.6 3'386.7 20'204.0 11211

22.6 mmol/L 89'076.7 5'029.6 65'661.2 3'675.9 32'486.8 1'812.7 8'740.9 486.3

Total 302'739.4 17'023.71 251'434.3 14'088.2 147'606.4 8'242.2 43'893.2 2'419.6
1 The total number of paople (prevalence + new cases) sums up to 319'763, while in table 23 the total number of people reported was 319'742. This little discrepancy is due to the fact that the proportions

of people falling into the different LDL-c categories was rounded to 4 decimals in the model.
Key: LLT, lipid-lowering treatment; LDL-c, Low-density lipoprotein cholesterol.

Version 1.3 dated 2021-03-17 95



Table A 7: Distribution of secondary prevention population with a prior history of ischaemic heart disease/stroke according to LDL;c level and age

No restriction in terms of
background LLT

Any background LLT

High intensity statins

High intensily statins + ezitimibe

Eligible LDL-c level

Population size

Population size

Population size

Population size

Population size

Population size Population size Population size

and age class (prevalence) (new cases) (prevalence) {new cases) (prevalence) (new cases) (prevalence) (new cases)

<1.4 mmol/L 34'575.4 1'937.5 29'958.3 1'676.6 19'008.4 1'068.4 4'411.7 242.5
40-44 556.6 39.0 487.0 34.2 318.1 23.3 84.6 6.0
45-49 1'017.6 75.0 890.6 65.6 591.2 44.6 155.5 11.5
50-54 1'914.9 130.8 1'676.1 114.6 1'124.0 78.2 293.7 20.2
55-59 2'868.8 179.8 2'511.1 157.4 1'690.4 107.5 440.5 27.7
60-64 3'639.9 180.3 3'186.2 157.9 2'145.2 107.2 559.0 27.8
65-69 4'621.0 219.7 4'044.7 192.3 2'713.2 129.6 708.8 338
70-74 5'712.9 246.3 5'000.1 215.5 3'338.4 143.5 874.9 377
75-79 5'779.0 254.8 4'941.0 217.7 2'852.9 126.2 531.6 23.3
80-84 4'539.7 267.0 3'877.2 227.9 2'256.2 133.2 4134 242
85-89 2'743.7 218.0 2'339.9 185.6 1'375.9 110.3 246.4 19.3
90+ 1'181.3 126.8 1'004.6 107.8 602.8 64.8 103.2 11.0
21.4 to <1.8 mmol/L 62'669.2 3'489.0 56'217.9 3'123.6 35'660.7 1'974.4 10'536.7 569.6
40-44 1'087.4 738 986.1 67.1 672.5 46.9 2314 16.0
45-49 1'963.0 142.0 1'782.1 129.1 1'226.7 90.1 420.5 30.7
50-54 3'664.6 246.8 3'329.2 224.5 2'305.2 157.1 788.3 53.5
55-59 5'473.2 339.1 4'973.6 308.5 3'451.7 215.9 1'179.3 73.5
60-64 6'943.5 341.6 6'309.8 310.6 4'379.5 216.7 1'486.2 73.9
65-69 8'841.3 418.8 8'032.3 380.6 5'562.8 264.3 1'902.2 90.3
70-74 10'971.6 474.1 9'364.2 430.4 6'881.6 296.8 2'355.8 101.7
75-79 9'559.9 422.8 8'921.9 372.0 4'492.9 198.9 887.9 39.0
80-84 7'553.2 445.7 6'638.1 391.2 3'558.1 210.2 690.7 404
85-89 4'600.7 . 368.3 4'030.1 321.6 2'174.0 174.5 411.8 323
90+ 2'010.7 216.2 1'750.4 188.1 955.8 102.8 172.6 18.5
21.8 to <2.6 mmol/L 116'418.1 6'567.5 99'697.0 5'612.2 60'450.6 3'386.7 20'204.0 11211
40-44 1'906.7 126.0 1'653.4 109.5 1'032.3 72.8 392.9 29.9
45-49 3'408.9 2431 2'958.5 211.3 1'890.9 139.7 741.6 57.1
50-54 6'324.3 420.9 5'491.6 365.9 3'662.5 244.0 1'422.9 100.6
55-59 9'422.7 578.5. 8'183.8 502.9 5'339.7 335.3 2'147.5 138.3
60-64 11'952.7 584.9 10'381.3 508.2 6'775.2 336.0 '2'725.6 137.2
65-69 15'255.3 720.3 13'247.0 625.7 8'5697.4 409.0 3'435.7 164.9
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70-74 18'986.7 821.9 16'482.9 713.4 10'622.8 457.7 4'209.1 180.4

75-79 19'389.5 865.4 16'324.5 727.9 9'075.4 402.2 2'076.2 91.6
80-84 15'699.1 930.2 13'108.8 780.8 7'199.3 425.8 1'634.1 96.2
85-89 9'729.8 796.2 8'156.9 666.0 4'408.7 354.7 990.1 78.9
90+ 4'442.5 480.1 3'708.4 400.6 1'946.5 209.5 428.5 46.0
22.6 mmol/L 89'076.7 5'029.6 65'6561.2 3'675.9 32'486.8 -1'812.7 8'740.9 486.3.
40-44 1'575.1 91.2 1'213.2 7.7 622.8 - 395 1706 117
45-49 2'689.0 178.2 2'086.0 139.9 1'097.5 76.6 . 309.2 225
50-54 4'835.7 302.6- 3'769.9 238.4 2'016.8 131.8 578.8 39.2
55-59 71154 416.0 §'5658.4 327.6 2'993.5 181.2 865.4 53.8
60-64 9'020.9 429.0 7'047.6 336.7 3'796.7 184.2 1'097.9 54.1
65-69 11'653.1 541.7 9'086.2 423.4 4'863.4 228.6 1'396.6 66.2
70-74 14'721.0 643.1 11'450.8 499.5 6'080.4 263.9 1'730.9 74.7
75-79 14'181.4 644.5 9'622.8 436.8 4'216.6 190.7 1'007.8 45.3
80-84 11'814.1 718.2 7'996.7 485.5 3'479.4 2104 820.5 49.3
85-89 7'694.0 ' 653.8 5'192.5 440.1 2'240.1 188.5 519.5 43.1
90+ 3'777.0 411.4 2'537.1 276.2 1'079.5 .117.4 243.5 264
Total 302'739.4 17'023.71 251'434.3 14'088.2 147'606.4 8'242.2 43'893.2 2'419.6
1 The total number of patients (prevalent and incident) sums up to 319763, while in Table 23 the total number of patients reported is 319'742. This small discrepancy is due to the fact that the proportions

of people falling into the different LDL-c categories was rounded to 4 decimals in the model.
Key: LLT, lipid-lowering treatment; LDL-c, low-density lipoprotein cholesterol.
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Abstract

Objective We aimed to estimate the cost-effectiveness, burden of disease and budget impact of inclisiran added to standard-
of-care lipid-lowering therapy in the real-world secondary cardiovascular prevention population in Switzerland.

Methods An open-cohort Markov model captured event risks by sex, age and low-density lipoprotein cholesterol based on
epidemiological and real-world data. Low-density lipoprotein cholesterol reduction with add-on inclisiran was based on
trial results and translated to meta-analysis-based relative risks of cardiovascular events. Unit costs for 2018 were based on
publicly available sources, adopting a Swiss healthcare system perspective. Price assumptions of Swiss francs (CHF) 500
and CHF 3,000 per dose of inclisiran were evaluated, combined with uptake assumptions for burden of disease and budget
impact. The assessment of cost-effectiveness used a discount rate of 3% per year. We performed deterministic and probabil-
istic sensitivity analyses, and extensive scenario analyses.

Results Patients treated with inclisiran gained a 0.291 qualityadjusted life-year at an incremental cost per QALY gained
of CHF 21,107/228,040 (life-long time horizon, discount rate 3%) under the lower/higher price. Inclisiran prevented 1025
cardiovascular deaths, 3425 acute coronary syndrome episodes, and 1961 strokes in 48,823 patients ever treated during
10 years; the 5-year budget impact was CHF 49.3/573.4 million under the lower/higher price. Estimates were sensitive to
calibration targets and treatment eligibility; burden of disease/budget impact results also to uptake. Limitations included
uncertainties about model assumptions and the size and characteristics of the population modelled.

Conclusions Inclisiran may be cost-effective at a willingness to pay of CHF 30,000 if priced at CHF 500; a threshold upwards
of CHF 250,000 will be required if priced at CHF 3000. Inclisiran could enable important reductions in cardiovascular burden
particularly under broader eligibility with a budget impact range from moderate to high depending on price.

1 Introduction

Prevention and management of cardiovascular disease
(CVD) are a key public health priority in Switzerland. In
2017 alone, there were over 21,000 CVD-related deaths
(31% of all deaths) [1] and nearly 50,000 CVD-related hos-
pitalisations of which over 22,000 were due to acute coro-
nary syndrome (ACS) and about 25,000 due to stroke [2].
These conditions jointly accounted for nearly 16% of the
total healthcare expenditures [3]. Clinical guidelines on
CVD concentrate strongly on risk factors; lowering low-

P<] Matthias Schwenkglenks
m.schwenkglenks @unibas.ch

' Institute of Pharmaceutical Medicine (ECPM), University density lipoprotein cholesterol (LDL-C) with statins or
of Basel, Basel, Switzerland statins in combination with ezetimibe are among the pri-
* Winterthur Institute of Health Economics, Zurich University mary strategies [4-6]. While these therapies are effective
of Applied Sciences, Winterthur, Switzerland [7, 8], multiple factors contribute to nearly 30% of patients
*  Institute of Primary Care, University of Zurich, Zurich, stopping statins within the first year [9-13]. Among the very
Switzerland high and high cardiovascular risk patients, over 80% fail
* University Hospital Zurich, Zurich, Switzerland to achieve the guideline-recommended LDL-C target [14].
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Key Points for Decision Makers

Conventional lipid-lowering therapy may fail to reduce
low-density lipoprotein cholesterol levels to target, leav-
ing patients at risk of cardiovascular morbidity despite
maximally tolerated dosing.

We developed a dynamic open-cohort model structure
that enables, in one coherent framework, estimation of
cost-effectiveness, burden of disease and budget impact
under real-world assumptions.

Inclisiran added to standard-of-care lipid-lowering
therapy in secondary cardiovascular prevention patients
may be cost-effective from the perspective of the Swiss
healthcare system at a willingness-to-pay threshold of
Swiss francs (CHF) 30,000 if priced at CHF 500 per
dose; a willingness to pay upwards of CHF 250,000
would be required if inclisiran was priced at CHF 3000.

Inclisiran could enable important reductions in cardio-
vascular burden at the population level, particularly
under broader eligibility with a budget impact range
from modest to high, depending on price.

Proprotein convertase subtilisin/kexin type 9 inhibitors
(PCSKO9i) entered the arena of lipid-lowering drugs several
years ago [15]. The PCSK9i available on the market, evo-
locumab and alirocumab, are human monoclonal antibod-
ies. Their high clinical efficacy and favourable safety profile
come at a high cost compared to statins that are largely avail-
able as generics [15-17]. Under the current reimbursement
of PCSKO9i in Switzerland, their use is restricted to the most
at-risk patients and requires initiation by a specialist and a
prior cost authorisation [18]. Reimbursement eligibility for
secondary prevention requires an LDL-C above 2.6 mmol/L,
leaving many patients without therapeutic options.

Inclisiran is a first-in-class, small-interfering ribonucleic
acid molecule inhibiting PCSK9 protein synthesis in liver
cells, administered as a subcutaneous injection. It received
marketing approval in the European Union [19] and Swit-
zerland [20] based on the ORION clinical trials that showed
strong LDL-C lowering and provided a good, albeit not final,
understanding of the efficacy and safety of the drug [21].
The need for additional LDL-C lowering not met in many
patients raises the question of whether, compared to current
PCSKO9i policies, broader access is warranted for inclisiran.
In England, the National Institute for Health and Care Excel-
lence (NICE) has recently recommended the use of inclisiran
in patients with prior CVD events and LDL-C >2.6 mmol/L,
implying such a broadening of access [22]. Related decision
making requires evidence on the likely cost-effectiveness,
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impact on burden of disease and budget impact. The clas-
sical clinical trial-based approach to the cost-effectiveness
analysis may not fully reflect the use of the new therapy in
the real world. Heterogeneity in patient, clinical manage-
ment and health system characteristics limits the transfer-
ability of trial evidence between settings and from trials to
policy [23]. Drawing on a primary care database, we char-
acterise the real-world secondary cardiovascular prevention
population in Switzerland and estimate the likely impact of
inclisiran in these patients using a newly developed decision-
analytic model.

2 Methods

We developed a dynamic open-cohort Markov model [24]
suitable to consistently perform cost-effectiveness, burden
of disease and budget impact analyses for real-world popu-
lations (Electronic Supplementary Material [ESM]). Out-
comes included non-fatal and fatal cardiovascular events,
death from other causes, life-years, quality-adjusted life-
years (QALYSs), costs in total and by category, and incremen-
tal cost-effectiveness ratios (ICERs). Costs were assessed
from the Swiss statutory health insurance perspective. In the
base-case and uncertainty analyses, lifelong, 10-year, and
5-year time horizons were adopted for cost-effectiveness,
burden of disease, and budget impact, respectively. In the
assessment of cost-effectiveness, costs and effects were dis-
counted by 3%.

We defined the information needs for the model and
cvaluated potentially relevant Swiss and international
data sources, determined based on the prior knowledge
and experience of the research team and considering
sources accepted by NICE in relevant technology apprais-
als [22, 25]. Model inputs characterising population size
and numbers of CVD events in Switzerland were drawn
from the Global Burden of Disease project [26], World
Health Organization Mortality Database [27], and Swiss
national statistics [2, 28] (see Tables 2 and 3 of the ESM).
Patient characteristics came from a database of routine
medical data by Swiss primary care physicians (Fam-
ily medicine research using Electronic medical records
(FIRE)) [29]. Transition probabilities from the British
Clinical Practice Research Datalink [22] were adjusted
to reflect Swiss event occurrence and LDL-C levels. The
LDL-C changes achieved with inclisiran were based on the
ORION-10 trial [31] and the relationship between LDL-C
and event risks on a published meta-analysis [8]. Health-
state utilities were based on published UK and Swiss data
[32, 33] and unit costs on published Swiss studies and
national sources [18, 34—39]. With the future public price
of inclisiran in Switzerland yet unknown, inclisiran cost
assumptions were based on two hypothetical price points:
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reflecting, at the lower end, the yearly treatment cost of
ezetimibe (Ezetrol®) resulting from the public list price at
the launch, Swiss Francs (CHF) 971 [40], and at the upper
end, the yearly cost resulting from the public list price of
the PCSK9i monoclonal antibodies currently marketed in
Switzerland, CHF 6067 [18]. Market uptake assumptions
were provided by the manufacturer of inclisiran. Further
details are provided below; base-case parameter values and
distributional assumptions are presented in Table 1.

2.1 Population and Medical Strategies

The primary population of interest was defined as Swiss
patients aged 40 years or above with a prior ischaemic
cardiac or cerebrovascular event (secondary prevention
population). In scenario analyses, we also approximated an
alternative wider population of interest including very high-
risk patients without a prior event, as defined by current
European guidelines (very high-risk population) [6]. In the
absence of data on LDL-C levels of untreated Swiss patients,
the inclisiran strategy assumed eligibility for inclisiran treat-
ment (284 mg/1.5 mL at days 0 and 90, then every half year)
as an add-on for patients with LDL-C >1.8 mmol/L under
any standard-of-care lipid-lowering treatment (SOC LLT).
Alternative SOC LLT requirements and thresholds of >1.4
mmol/L (including all patients not reaching the current
European treatment target [6]) and >2.6 mmol/L (reflect-
ing the current Swiss reimbursement limitation for PCSK9i
[18]) were considered in scenario analyses. The comparator
strategy was current SOC LLT as observed in FIRE [29] (see
Results and the ESM).

2.2 Model Structure

Inspired by Nghiem et al. [41], the model is a Markov cohort
model with a 1-year cycle length that distinguishes 88 sub-
cohorts characterised by age, sex and LDL-C group (<1.4
mmol/L, >1.4 to <1.8 mmol/L, >1.8 to <2.6 mmol/L, >2.6
mmol/L). Each sub-cohort is assigned its average age at
entry, average LDL-C level and distribution of SOC LLT.
Within each sub-cohort and as a function of these charac-
teristics, patients transition through a series of CVD-related
health states (see Fig. 1). The distribution of patients
between health states does not reflect fractions of the sub-
cohort but absolute patient numbers. The sub-cohorts are
combined to the total modelled population using summation
nodes.

The model distinguishes prevalent patients forming part
of the population of interest at model start (the treatment
uptake of these patients can be spread over several years)
and incident patients. Incident patients can enter the model
in each cycle, in appropriate health states, with tunnel states

allowing correct tracking of patient age. These functionali-
ties are used for burden of disease and budget impact analy-
ses, i.e. in these analyses, new-incident patients enter the
model in each cycle. In contrast, cost-effectiveness analyses
only consider prevalent patients and cycle 1 incident patients
and assume full treatment uptake and immediate treatment
start for eligible patients. To achieve a manageable reduc-
tion in real-world complexity, additional assumptions were
required (ESM). Technical details on the implementation
of the model in TreeAge software [42] are also provided in
the ESM.

2.3 Epidemiological Data

The size of the prevalent secondary prevention population
was approximated by multiplying the prevalence of ischae-
mic heart disease and ischaemic stroke by age and sex from
the Global Burden of Disease project [26] with population
counts by the Swiss Federal Statistical Office [28]. The size
of the incident population by age and sex, defined here as
patients who survived a first-time ischaemic heart disease or
ischaemic stroke event in the reference year, was estimated
from the Swiss statistics of inpatient episodes (MedStat) [2].
The size of the incident population was projected forward for
5 years and 10 years using the average annual growth rate
of the incident secondary prevention population calculated
from the Global Burden of Disease project [26].

The results of these calculations together with the LDL-C
distribution from FIRE [14] determined the person num-
bers entering the sub-cohorts of the model. FIRE also pro-
vided the average LDL-C within each sex-age-LDL-C sub-
cohort, the proportion receiving any SOC LLT, and the types
of drugs under SOC LLT. For further details on the data
sources, case definitions and secondary prevention popula-
tion characteristics, see the ESM.

2.4 Event Risks and Clinical Effectiveness

Transition probabilities in the comparator strategy were
based on values generated by the manufacturer of inclisiran
using data from the Clinical Practice Research Datalink [22].
We adjusted these to the LDL-C levels of each of the 88 sub-
cohorts using probability-rate-probability conversions and
assuming a log-linear relationship between LDL-C change
and event rates [22, 25]. Rate ratios per 1-mmol/L LDL-C
change were based on the 2019 meta-analysis by the Choles-
terol Treatment Trialists Collaboration [8]. Additional fac-
tors based on MedStat [2] were applied to ensure a plausible
distribution of event risks across age groups, separately by
sex, without affecting the overall event occurrence in the
modelled population. The model was further calibrated to
the expected event numbers in the Swiss secondary preven-
tion population according to MedStat [2] for non-fatal events
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Table 1 Base-case model inputs

Input parameter(s) Base-case value
(95% CI)

Variation in DSA

Distribution  Sources and
type in PSA  approaches
(mean, SE)

Epidemiological parameters

Number of prevalent  Tables; see ESM,
and incident cases Table 4
at model start

Average annual Table; see ESM,
growth rate for Table 4
incident cohort by
sub-cohort

Sub-cohort character- Table; see ESM,
istics Table 5

Health states® at
model entry

Prevalent patients

Revasc post 0
ACS 0-1 0
ACS post 0.73
Stroke 0-1 0
Stroke post 0.27
Incident patients
Revasc post 0
ACS 0-1 0.57
ACS post 0
Stroke 0-1 0.43
Stroke post 0
Factors to ensure Table; see ESM,

plausible age distri- ~ Table 14
bution of event risks
Calibration targets Tables; see ESM
Non-CV mortality Tables; see ESM,
Table 17

Not varied®

Not varied®

Not varied*

Not varied*

Varied in scenario analyses (alternative approach to estimation, see ESM, Tables 23-24)

Varied in scenario analyses by +30%, sec ESM, Tables 23-24)
Not varied®

[2, 26, 28]

[26]

[29]

[26] and assumptions

[2,49]

12, 28, 49, 50]
[27]
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Table 1 (continued)

Input parameter(s) Base-case value Variation in DSA Distribution  Sources and
(95% CI) type in PSA  approaches
(mean, SE)
Transition probabilities
SOCLLT strategy Table; see ESM, Not varied, as uncertainty covered by variation of calibration targets; see section on uncertainty analyses - [22] adjusted to
Table 11 diabetes preva-
lence, sex, age,
LDL-C distribution
in Swiss secondary
prevention patients
Clinical effectiveness
Event rate ratio per CI based, Lognormal  [8]
1 mmol/L LDL-C
change
Revasc 0.75 0.72-0.78 —0.288;
0.017
UA 0.73 0.70-0.76 -0.315;
0.021
MI 0.73 0.70-0.76 -0.315;
0.021
Stroke 0.79 0.77-0.81 -0.236;
. 0.013
CVD death 0.84 0.80-0.88 -0.174;
0.024
LDL-C reduction 52% ClI based, Normal [31], observed at day
achieved with 49-56% 52%; 2% 510
inclisiran
Utilities
Utility multipliers for +30% 1-base case  [33]
events® value mul-
tiplied with
normal (0;
0.153)
ACS 0-1 0.77
ACS post 0.92
Stroke 0-1 0.78
Stroke post 0.82

ACS 0-1 stroke post  0.77
ACS post stroke 0-1  0.78
ACS post stroke post  0.88
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Table 1 (continued)

Input parameter(s) Base-case value Variation in DSA Distribution ~ Sources and
(95% CI) type in PSA  approaches
(mean, SE)
Age-specific and sex- Tables; see ESM +30% 1-base case  [32]
specific population value mul-
utility tiplied with
normal (0;
0.153)
Correction factor 1.06 Varied in scenario analyses (correction factor removed), see ESM, Tables 23-24 [33]
to adjust general
population utility to
utility of population
without CVD
Unit costs
Cardiovascular events +30% Base-case [34, 351
ML, fatal 9067 value mul-
MI, non-fatal, first 35,275 fiptiee with
o normal (1;
ae 0.153)
MI, non-fatal, subse- 2910
quent years
UA, fatal event 3873
UA, non-fatal, first 23,732
year
UA, non-fatal, subse- 2490
quent years
Stroke, fatal 11,613
Stroke, non-fatal 36,251
acute, first year
Stroke non-fatal, 12,899
subsequent years
Revasc 17,358 [36]; Weighted
average of PCI and
CABG surgery®
Background LLT +30% Base-case [37]; for statins,
value mul- coslts represent an
tiplied with  average over treat-
normal (1; ments of different
0.153) intensity
Statin 240
Ezetimibe 453

964
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Table 1 (continued)

Input parameter(s)

Base-case value
(95% CI)

Variation in DSA

Distribution
type in PSA
(mean, SE)

Sources and
approaches

Inclisiran therapy and
administration

Administered at day
0, day 90, then
every half year

Administration

Inclisiran price per
dose low

Inclisiran price per
dose high

Uptake assumptions
Uptake

500

3000

Table; sce ESM,
Table 19

+30%

Not varied

Not varied

Varied in scenario analyses of cost-cffectivencss and burden of disease results, see ESM, Tables 23-25

Base-case
value mul-
tiplied with
normal (1;
0.153)

(38, 39]

Assumption based on
ezetimibe [40]

Assumption based on
PCSK9i antibodies
(18]

Assumptions

ACS acute coronary syndrome, CABG coronary artery bypass surgery, CI confidence interval, CV cardiovascular, CVD cardiovascular disease, DSA deterministic sensitivity analysis, LLT lipid-
lowering therapy, MI myocardial infarction, PAD peripheral artery disease, PCI percutaneous coronary intervention, PCSK9i Proprotein convertase subtilisin/kexin type 9 inhibitors, PSA proba-

bilistic sensitivity analysis, Revasc revascularization, SE standard error, UA unstable angina
“Estimated characteristics of the Swiss secondary prevention population (apart from the key parameter values representing absolute event numbers in the start year of the model) were not varied

bRefer to Fig. | for event descriptions

¢Adapted to 2018 using development of healthcare expenditures per capita[43]
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and the World Health Organization Mortality database for
deaths [27] (see ESM for details and examples).

The impact of inclisiran was modelled based on its impact
on LDL-C observed in the ORION-10 trial [31]. ORION-10
was preferred on grounds of similarity of the trial popula-
tion with our secondary prevention population. Transition
probabilities were adjusted based on the induced absolute
LDL-C difference, by applying the same log-linear relation-
ship as above. Implied were the assumptions that the rela-
tionship between LDL-C reduction and CVD event occur-
rence reported by Cholesterol Treatment Trialists holds for
inclisiran, and that the effectiveness of inclisiran does not
change over time. For further details, see the ESM.

2.5 Resource Use and Unit Costs

We considered the direct costs of non-fatal unstable angina/
myocardial infarction and stroke events, fatal CVD events,
revascularisation, background treatment with statins and
ezetimibe, and costs of inclisiran including drug adminis-
tration, as detailed in Table 1. Literature-based event cost-
estimates covered drugs, diagnosis, in-patient and outpa-
tient treatments, maintenance and follow-up care including
for long-term sequelae. They were time adjusted using the
increase in Swiss healthcare expenditure per capita [43]. The
two hypothetical assumptions on the price per dose of incli-
siran were CHF 500 (lower price, ezetimibe based) and CHF
3000 (higher price, PCSK9i monoclonal antibody based),
to reflect twice-yearly maintenance dosing. All costs were
expressed in 2018 CHF, the latest year for which consistent
unit costs could be generated. '

2.6 Utilities

Health-state utility values for the Swiss population without
a prior CVD event were estimated based on age-specific and
sex-specific Swiss utility values for the general population
[32], which were separately calculated for each sub-cohort
and updated in each model cycle. These were adjusted with
a scaling factor from a UK study by Ara and Brazier [33]
(ESM). Utility multipliers for the initial health states and
subsequent events were also taken from Ara and Brazier
[33]. As adverse events related to inclisiran were well bal-
anced between the study arms [31], these were not consid-
ered in the analysis. Adverse events associated with SOC
LLT were similarly excluded.

2.7 Inclisiran Uptake

While the cost-effectiveness analyses assumed a full uptake
of inclisiran in eligible patients, the burden of disease and

A\ Adis

budget impact analyses required assumptions on uptake in
the real world. As a starting point, the manufacturer of incli-
siran prdvided an exemplary assumption based on its most
recent launch in the area of CVD: the worldwide average
uptake of sacubitril/valsartan (Entresto®) ranged from about
10% to 36% during the first 5 years after the launch. Because
of a different formulation and because only a fraction of sec-
ondary prevention patients would qualify for inclisiran treat-
ment, we selected assumptions such that about 10% of this
population would ever be treated during 5-year and 10-year
model time horizons. For the prevalent patient group, this
led to uptake assumptions of 13% and 22% in the LDL-C
>1.8 mmol/L to <2.6 mmol/L and LDL-C >2.6 mmol/L.
groups, respectively, equally spread over 5 years. The uptake
in incident patients was assumed to increase over the first 5
years to 24% and 30% in the aforementioned LDL-C groups.
Uptake after 5 years was assumed to remain stable; see ESM
for details.

2.8 Validation

Model validation addressed face validation, internal vali-
dation, cross-validation, and external validation [44]. The
validation steps showed satisfactory results. As a single
exception, the model may moderately overestimate life
expectancy. This was identified to be a consequence of the
necessary calibration to plausible fatal CVD event num-
bers in the Swiss secondary prevention population, which
has conservative implications for the cost-effectiveness of
inclisiran.

2.9 Uncertainty Analyses

Uncertainty analyses in the cost-effectiveness part included
univariate deterministic and multivariate probabilistic sen-
sitivity analyses with 1000 iterations. Ranges of variation in
the univariate deterministic sensitivity analysis were based
on upper and lower 95% confidence limits. Where not avail-
able, parameter values (e.g. those representing unit costs)
were varied by +30%. In the case of utilities and utility
multipliers, the difference from 1 was varied by +30%. The
probabilistic sensitivity analysis used distributions reflect-
ing these ranges of variation (lognormal for rate ratios and
normal for all other parameters to ensure consistency with
results of the deterministic analysis). Scenario analyses
assessed the impact of varying assumptions on SOC LLT
and LDL-C requirements for inclisiran treatment eligibil-
ity, inclisiran uptake and effect, cardiovascular event costs
and discount rate. We also tested alternative approaches to
the consideration of incident patients, including an open-
cohort approach as used for the burden of disease and budget
impact parts. The uncertainty in the occurrence of clinical
events in the comparator strategy was solely addressed in
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Secondary prevention

No event ACS
or revasc

No event
or revasc

All health states allow transition to
CVD death and non-CVD death

CcVvD Non-CVD
death death

Fig.1 Markov health state structure. Health states were defined as
follows: “Very high risk prim” was used for very high risk patients
who have not yet had a prior ischaemic cardiac or cerebrovascular
event; “Revasc post” was used for very high risk patients who have
not yet had a prior ischaemic cardiac or cerebrovascular event but had
already undergone a cardiac revascularization (revasc) procedure that
was not an immediate short-term treatment of an acute coronary syn-
drome (ACS) episode; “ACS 0-1" represented the first year after an
ACS (i.e. unstable angina [UA] or myocardial infarction [MI]) event;
“ACS post” represented subsequent years after an ACS (i.e. UA or
MI) event; “Stroke 0-1" represented the first year after an acute cer-
ebrovascular (i.e. ischaemic stroke) event; “Stroke post” represented
subsequent years after an acute cerebrovascular (i.e. ischaemic stroke)
event; “Stroke post and ACS 0-1" represented the first year after an
ACS (i.e. UA or MI) event in patients who have already had at least

scenario analyses, given multiple transition probabilities and
a strong influence of calibration. Other estimated character-
istics of the Swiss secondary prevention population were not
varied. Additional scenario analyses were used to approxi-
mate results for the very high-risk population. For the bur-
den of disease and budget impact analyses, a suitable subset
of the scenario analyses performed in the cost-effectiveness
part was implemented. We followed the Consolidated Health
Economic Evaluation Reporting Standards (CHEERS) [45].

3 Results

The size of the Swiss secondary prevention population was
estimated at 302,738 patients (as of 2018). The number of
incident patients was 17,024 and increased slightly in subse-
quent years (ESM). The average age of secondary prevention
patients was 71 years, over 60% of these patients were male.
Based on FIRE, the prevalence of diabetes mellitus was 27%

one acute cerebrovascular (i.e. ischaemic stroke) event; “Stroke 0-1
and ACS post” represented the first year after an acute cerebrovas-
cular (i.e. ischaemic stroke) event in patients who have already had
at least one ACS (i.e. UA or MI) event; “Stroke post and ACS post”
represented subsequent years (i.e. not the first year) after the last ACS
or acute cerebrovascular event, in patients who have already had both
types of events. “CVD death” and “Non-CVD death” are absorb-
ing states entered at patient death due to either cardiovascular dis-
case (CVD) or other causes. Health states “Very high risk prim” and
“Revasc post” are not used for the modelling of the secondary pre-
vention population, only for the very high risk population modelled in
scenario analyses. “Revasc post” implies the patient has had a cardiac
revascularization procedure that was not for the immediate short-term
treatment of an ACS event. Further details on health state and event
definitions are provided in the ESM

[29]. The average LDL-C under SOC LLT was 2.3 mmol/L.
Patients with LDL-C >1.8 mmol/L accounted for about 80%
of the prevalent and incident cohorts (239,214 and 13,442
patients, respectively). In this sub-population, LDL-C aver-
aged 2.7 mmol/L. With respect to background SOC LLT,
69% of patients were taking statins, of which more than half
(63%) received high-intensity statins, and 15% were taking
ezetimibe. For details, see the ESM.

3.1 Cost-Effectiveness

Adding inclisiran to SOC LLT in eligible patients increased
per-person life expectancy in the secondary prevention
population by 0.199 years and yielded an additional 0.159
QALYSs (based on gains of 0.364 years and 0.291 QALYs
in those actually treated with inclisiran). The incremental
cost was CHF 3354/36,233 per person under the lower/
higher price assumption respectively (Table 2). The resulting
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ICERs were CHF 21,107/228,040 per QALY gained under
the lower/higher price.

In the univariate sensitivity analysis (Fig. 2), param-
eters related to costs of clinical events led to proportionally
greater changes in ICER under the lower inclisiran price
assumption, whereas parameters related to utilities were
more impactful under the higher price. The impacts of
inclisiran on LDL-C and background utility were in the top
five most impactful parameters. Across inputs and ranges
assessed, ICERs remained bounded within a relatively nar-
row range around the main result of +CHF 5000 under the
lower price and +CHF 20,000 under the higher price.

In scenario analyses (Tables 23-24 of the ESM), ICERs
were most sensitive to calibration targets for non-fatal
events (scenarios 15-18). Particularly large changes were
observed when calibration targets for non-fatal and fatal
events were varied jointly (scenario 18). Scenarios explor-
ing alternative eligibility criteria, uptake, and effectiveness
of inclisiran resulted in at most a +20% change over the base
case (scenarios 1-5). Alternative assumptions on the target
population (i.e. secondary prevention population [base case]
vs very high-risk population), baseline utilities, and age-
adjustment of transition probabilities had a similar impact
(scenarios 9, 10, 19). Other features related to the real-world
use of inclisiran including persistence and maximum age at
treatment start (scenarios 6-8) had only a limited impact on
the predicted cost-effectiveness. Alternative approaches to
the consideration of incident patients were not influential
(scenarios 21 and 22).

In the probabilistic sensitivity analysis, the 2.5th and
97.5th ICER percentiles were CHF 14,557 and CHF 28,497
per QALY gained under the lower price assumption and
CHF 195,042 and CHF 278,316 under the higher price
assumption. Figure 3 presents a cost-effectiveness scatterplot
and cost-effectiveness acceptability curves. The probability
inclisiran is cost-effective if priced at CHF 500 per dose
was estimated at 99% under a willingness-to-pay (WTP)
threshold of CHF 30,000 per QALY gained. If priced at
CHF 3000, the probability of cost-effectiveness was <1%
up to a WTP of CHF 200,000, and 97% at a WTP of CHF
250,000 per QALY gained.

3.2 Burden of Disease

Under the base-case eligibility and uptake assumptions,
about 10% of the secondary prevention population would
be treated with inclisiran over 10 years (Table 3). The great-
est relative reduction in the number of events due to incli-
siran was estimated for revascularisations and non-fatal ACS
(about 4%), followed by stroke and CVD deaths (2-3%).
With 788 deaths averted, all-cause mortality was least
impacted by inclisiran because of competing risks (<0.1%
reduction relative to the comparator strategy). Population

A\ Adis

gains in life expectancy and QALYs were both less than
0.1%, translating to 0.064 life-years and 0.058 QALY
gained per person relative to the comparator strategy.

The burden of disease estimates were most sensitive to
assumptions that varied the number of patients treated (i.e.
uptake, treatment eligibility; see Table 25 of the ESM). Sce-
narios assuming full uptake (i.e. inclisiran administered in
all secondary prevention patients meeting the set LDL-C
threshold and SOC LLT requirement) resulted in an over
five-fold increase in the number of eligible patients with pro-
portionate reductions in burden. Restricting treatment eligi-
bility to patients taking high-intensity statins and ezetimibe
resulted in the lowest impact in all outcomes (531 non-fatal
ACS, 141 CV deaths averted, and 416 QALYs gained over
10 years). Similarly, introducing an age cut-off for starting
inclisiran treatment, while fairly marginal when considering
changes to the predicted ICER, reduced deaths avoided and
QALYs gained by about 30%. Calibration targets for cardio-
vascular events remained a sensitive parameter.

3.3 Budget Impact

Under the base-case treatment eligibility and uptake assump-
tions, 33,398 patients would be treated with inclisiran over
5 years (Table 4). The net budget impact of the new therapy
would be CHF 49.3/573.4 million under the lower/higher
inclisiran price, increasing the current cost of CVD manage-
ment in this population by about 0.4/4%. Cost reductions
achieved through reduced CVD morbidity enabled by incli-
siran would offset 55%/10% of the lower price)’higher price
inclisiran costs, respectively.

Aside from the price of inclisiran, budget impact esti-
mates were most sensitive to assumptions on treatment eli-
gibility (Tables 26-27 of the ESM). Restricting inclisiran
eligibility to patients already treated with high-intensity
statins led to a 45% decrease in the budget impact (CHF 67.7
million). Restricting eligibility to those treated with high-
intensity statins and ezetimibe reduced the budget impact
further (CHF 21.2 million). Increasing the LDL-C threshold
eligibility to >2.6 mmol/L reduced the budget impact by
56% (to CHF 52.8 million). Scenarios unrelated to treatment
eligibility and price resulted in an at most 5% change in the
budget impact.

4 Discussion

We modelled the likely impacts of adding inclisiran to SOC
LLT in Swiss secondary cardiovascular prevention patients
with LDL-C >1.8 mmol/L. The new therapy was estimated
to enable an additional 0.291 QALY per person treated at
an ICER of CHF 21,107/228,040 per QALY gained under an



Inclisiran in Secondary Cardiovascular Prevention

801

assumed price of CHF 500/3000 per dose of inclisiran. The
estimated ICERs were fairly robust in the deterministic sen-
sitivity analysis. Scenario analyses provided broader ICER
ranges reflecting uncertainty about the size and characteris-
tics of the target population. Changes in calibration targets,
reflecting substantial uncertainty around true event rates in
the target population, were particularly influential. Features
related to the real-world use of inclisiran including persis-
tence and maximum age at treatment start had only a limited
impact on the predicted cost-effectiveness. In the very high-
risk prevention patients, the benefits and the value for money
were broadly comparable to the base-case estimates. Under
base-case eligibility and uptake assumptions, inclisiran was
shown to lead to important reductions in CVD mortality and
morbidity. The budget impact in the first 5 years was 0.4% or
4% of the current cardiovascular treatment costs in the target
population, depending on price.

To date, only one published study by Kam and col-
leagues [46] considered the economic properties of
inclisiran in a wider population currently not eligible for
PCSKOYi. The authors developed a Markov model popu-
lated with UK-based transition probabilities that described
a narrow set of health states (myocardial infarction, revas-
cularisation, CVD, and non-CVD deaths) in a population
modelled after the ORION-10 trial [31]. From the perspec-
tive of the Australian health system and at an assumed
annual inclisiran cost of AUD 6334 (similar to the higher
price evaluated in our base-case analysis), the authors

Fig.2 Univariate sensitivity analysis of cost-effectiveness resulis ™
by inclisiran price per dose. Panel A presents results of the univari-
ate sensitivity analysis under inclisiran price per dose = Swiss francs
(CHF) 500. Panel B presents results of the univariate sensitivity anal-
ysis under inclisiran price per dose = CHF 3000. The length of the
bar indicates the resulting incremental cost-effectiveness ratio (ICER)
when the respective parameter is set to its lower (lighter shade) and
upper (darker shade) bound values (see text for ranges); the diagram
is centred on the base-case ICER, i.e. CHF 21,107/228,040 under the
lower/higher inclisiran price assumption. Results in tabular format are
reported in the ESM. ACS acute coronary syndrome, CV cardiovascu-
lar, CVD cardiovascular disease, LDL-C low-density lipoprotein cho-
lesterol, MI myocardial infarction, UA unstable angina

estimated an ICER slightly over AUD 125,000 per QALY
gained, more favourable compared with our finding for
the higher price. Differences are expected given different
approaches to modelling (based on a single cohort aged
66 years in Kam et al. versus a population with a wide-
spread age range >40 years and an average age of 71 years
in our analysis). In addition, Swiss secondary prevention
patients appeared somewhat healthier, displaying lower
LDL-C levels, a lower incidence of diabetes, and, as a
consequence, facing relatively lower cardiovascular risk
which translated to relatively lower gains from inclisiran.
Our findings are still broadly consistent with those of Kam
et al., showing better value of inclisiran in populations
with higher LDL-C.

The present analysis is subject to limitations. Our key
challenge was in identifying the size and structure of the

Table 2 Results of the cost-

7 & Outcome Inclisiran Comparator Difference

effectiveness analysis: base-

case, lifelong time horizon Life-expectancy
Life-years per person 11.416 11.217 0.199
Life-year difference per person treated with inclisiran - - 0.364
QALYs
QALYs per person 8.485 8.326 0.159
QALY difference per person treated with inclisiran - - 0.291
Costs and ICER at inclisiran price CHF 500
Cost per person (CHF) 97,731 94,377 3354
Cost difference per person treated with inclisiran (CHF) - - 6144
ICER (CHF per life-year gained) - - 16,875
ICER (CHF per QALY gained) - - 21,107
Costs and ICER at inclisiran price CHF 3000
Cost per person (CHF) 130,610 94,377 36,233
Cost difference per person treated with inclisiran (CHF) - - 66,375
ICER (CHF per life-year gained) - - 182,318
ICER (CHF per QALY gained) - - 228,040

Modelled outcomes were cumulated starting from age 40 years through end of life for a cohort of real-
world Swiss cardiovascular secondary prevention patients (including first-year prevalent cases and new
incident cases from that year) representing 302,738 patients. In the inclisiran strategy, reflecting the
assumed treatment eligibility criteria, 55% of the cohort were treated with inclisiran. QALYs and costs
were discounted at 3%. See text and ESM for details on the model and calculations

CHF Swiss francs, ICER incremental cost-effectiveness ratio, QALY quality-adjusted life-year
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Unit cost of Ml and UA (acute event/first year)

Unit cost of stroke (acute event/first year)

Inclisiran reduction on LDL-CH

Background utility 1

Unit cost of Ml and UA (after first year; per year)1

Unit cost of standalone cardiac revascularization procedure 1
Unit cost of stroke (after first year; per year) 1

Utility multiplier for ACS post state (>1 year after ACS) 1
Unit cost of subsequent inclisiran administrations

Utility multiplier for stroke post state (>1 year after stroke event)1
Utility multiplier for stroke 0-1 ACS post state

Utility multiplier for stroke post ACS post state 1

Utility multiplier for ACS 0-1 state due to Ml and UA
Utility multiplier to general population with no CVD utility 1
Unit cost of fatal Ml and UA event |

Utility multiplier for stroke post ACS 0-1 state

Unit cost of fatal stroke event

Unit costs of statin and ezetimibe treatment, per year-
Utility multiplier for stroke 0-1 state

Proportion of fatal CV events that are ACS events 1
Proportion of ACS events that are UA events 1

Unit cost of first inclisiran administration

o
S

NO*

Background utility 1
Inclisiran reduction on LDL-C 1

Utility multiplier for ACS post state (>1 year after ACS)1

Utility multiplier for stroke post state (>1 year after stroke event);
Unit cost of Ml and UA (acute event/first year)

Utility multiplier for stroke post ACS post state 1

Utility multiplier for ACS 0-1 state due to Ml and UA

Utility multiplier to general population with no CVD utility 1
Unit cost of stroke (acute event/first year) 1

Utility multiplier for stroke 0-1 ACS post state 1

Utility multiplier for stroke post ACS 0-1 state 1

Utility multiplier for stroke 0-1 state

Unit cost of standalone cardiac revascularization procedure
Unit cost of stroke (after first year; per year) 1

Unit cost of Ml and UA (after first year; per year) 1

Unit cost of subsequent inclisiran administrations 1

Unit cost of fatal Ml and UA event

Unit cost of fatal stroke event -

Unit costs of statin and ezetimibe treatment, per year
Proportion of fatal CV events that are ACS events-

Proportion of ACS events that are UA events {
Unit cost of first inclisiran administration §.
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Swiss secondary prevention population and the occurrence
of events in these patients. To derive the relevant inputs,
Swiss sources were combined with international databases
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covering data from Switzerland and other industrial coun-
tries. In the absence of suitable Swiss data, we used start-
ing transition probabilities derived from the British Clinical
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Table 3 Results of the burden of disease analysis: base-case, 10-year
time horizon

Table4 Results of the budget impact analysis (in million CHF): base-
case, 5-year time horizons

Outcome Inclisiran ~ Comparator  Difference Outcome Inclisiran Comparator
Clinical events Costs and budget impact at inclisiran price CHF 500
Number of revascs 43,681 45,529 —1849 Cost of inclisiran 109.6 0.0
Number of ACS (non-fatal) 87,849 91,274 —3425 Cost of lipid-lowering drugs 486.5 486.4
Number of strokes 68,918 70,880 —1961 Costs of CVD events and deaths 13,446.1 13,506.6
Number of CV deaths 48,384 49,409 -1023 Total costs 14,0423 13,993.0
Number of all-case deaths 165,452 166,240 —788 Budget impact 493
Life expectancy Costs and budget impact at inclisiran price CHF 3000
Total life-years 3,009,397 3,006,279 3118 Cost of inclisiran 633.8 0.0
Life-years per person 6.238 6.232 0.006 Cost of lipid-lowering drugs 486.5 486.4
Life-year difference per per- - - 0.064 Costs of CVD events and deaths 13,446.1 13,506.6

son treated with inclisiran Total costs 14,566.4 13,993.0
QALYs Budget impact 573.4
Total QALYs 2,246,587 2,243,733 2854
QALYs per person 4.657 4.651 0.006 Modelled outct_)mcs were cumulated over a 5-year tin_le horizon 'll-'l a

; real-world Swiss cardiovascular secondary prevention population

QALY difference per person — - 0.058

treated with inclisiran

Modelled outcomes were cumulated over a 10-year time horizon in
a real-world Swiss cardiovascular secondary prevention population
(including first-year prevalent cases and new incident cases emerging
each year [aged 40 years and above]) representing 482,408 patients
who ever entered the model. In the inclisiran strategy, reflecting the
assumed treatment eligibility criteria and uptake, 48,823 patients or
about 10% of the secondary prevention population were ever treated
with inclisiran during 10 years. Nominal values refer to 2018 prices.
See text and ESM for details on the model and calculations

ACS acute coronary syndrome, CHF Swiss francs, CV cardiovascular,
QALY quality-adjusted life-year, revascs revascularizations

Practice Research Datalink database [22], as also used in the
NICE Single Technology Appraisal of inclisiran, which were
subsequently adjusted to the age and LDL-C characteristics
of our population of interest. This implied a separate calcu-
lation for each sub-cohort and in each model cycle, hinder-
ing variation in the standard sensitivity analysis. However,
a potential lack of applicability was mitigated by introduc-
ing calibration factors that scaled the model outputs in the
comparator strategy to the number of annual non-fatal and
fatal cardiovascular events realistically expected in the Swiss
secondary prevention population. These calibration factors
were extensively varied in scenario analyses. We also used
UK-based utility multipliers for cardiovascular events [33]
and factors to convert utilities in the general population to
the non-CVD population [33]. These were, however, applied
to general population utility estimates for Switzerland [32],
minimising potential bias.

Unavoidable inconsistencies in case definitions, meth-
ods of data generation, and populations covered across the
data sources were also addressed in the uncertainty analy-
ses, by comparing different approaches to the derivation

(including first year prevalent cases and new incident cases emerging
each year) representing 389,833 patients who ever entered the model.
In the inclisiran strategy, reflecting the assumed treatment eligibility
criteria and uptake, 33,268 patients or about 10% of the secondary
prevention population who were ever treated with inclisiran during 5
years. See text and ESM for details on the model and calculations

CHF Swiss francs, CVD cardiovascular disease

of parameters and evaluating alternative assumptions on
parameter values. Generally, middle-of-the-road and con-
servative estimates were preferred over extreme values.
To avoid additional layers of technical complexity, the
presented results assumed the characteristics of the Swiss
secondary prevention population were estimated correctly.
Given uptake assumptions, the time horizon for the burden
of disease analyses covered an initial period of dynamic
development of the numbers of persons treated and relative
stabilisation thereafter. Additional scenarios assumed imme-
diate full treatment uptake of all eligible patients to facili-
tate interpretation. Because of a current lack of real-world
adherence and persistence data for inclisiran, we assumed
full adherence, and reduced persistence only in some cost-
effectiveness scenarios. Research into these topics may be
warranted after the introduction of inclisiran into the market.
Given the low use of the currently available PCSK9i anti-
bodies in the Swiss secondary prevention population (0.8%
according to [27]), we did not consider the impact of these
drugs in our analyses.

One major assumption of the model was that the meta-
analysis-based relationship between LDL-C reduction and
CVD event occurrence would hold for inclisiran. This was
supported by review results from Ference et al. [5] that indi-
cated the impact of lipid-lowering therapies on clinical out-
comes is independent of the mechanism of action. Moreover,
constrained by the data limited to within-trial observations
of inclisiran-treated patients (1.4 years in ORION studies),
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we assumed that there would be no change in the efficacy of
inclisiran over time. Several trials are in progress to directly
quantify the impact of inclisiran on cardiovascular events
and mortality allowing for a longer follow-up [47, 48]; the
results, once available, may be used to update our analysis.
Noteworthy, similar assumptions were accepted in the NICE
appraisal of inclisiran in light of the potential benefits of this
new therapy, further strengthening the policy relevance of
the modelled evidence presented here.

Compared with conventional approaches, our innova-
tive dynamic open-cohort model supports the generation of
highly consistent cost-effectiveness, burden of disease, and
budget impact predictions at cohort and population levels.
Heterogeneity in population features relevant to the risk
of cardiovascular events (i.e. age, sex, LDL-C, SOC LLT,
diabetes) is easily accommodated, facilitating applications
to other countries or populations. Moreover, the flexibility
of the modelling framework and the data collated support
further evaluations of health interventions other than incli-
siran in patients at risk of CVD, including primary preven-
tion patients in Swiss and other settings. Performing the
cost-effectiveness part with an open-cohort instead of a
closed-cohort approach was not influential in the present
case but might induce substantial ICER differences for other
intervention types, for example treatments with high initial
costs and no or very low subsequent costs. Policy-relevant
scenarios with respect to adherence, longer term efficacy,
uptake and pricing scenarios can easily be implemented to
inform reimbursement and budgeting discussions.
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Willingness-to-Pay (CHF)

5 Conclusions

From the perspective of the Swiss healthcare system, incli-
siran may be cost-effective in secondary cardiovascular
prevention patients at a WTP threshold of CHF 30,000 per
QALY gained if priced at CHF 500 per dose. A threshold
upwards of CHF 250,000 would be required if inclisiran
was priced at CHF 3000. Similar value for money was esti-
mated for a broader population at very high risk of CVD
events. Inclisiran could enable important reductions in car-
diovascular burden particularly under broader eligibility
with a budget impact range from modest to high depend-
ing on price and actual uptake. These findings should be
interpreted considering the uncertainty around the size and
characteristics of the Swiss secondary prevention popula-
tion and the stated limitations.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40273-022-01152-8.
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